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EXECUTIVE SUMMARY 

This report presents the results of a Supplemental Resource Conservation and Recovery Act (RCRA) 

Facility Investigation and Remedial Investigation (RFI/RI) at Naval Air Station (NAS) Key West on lbehalf of 

the U.S. Navy, Naval Facilities Engineering Command, Southern Division (NAVFACENGCOM-Southern 

Division). The report covers the investigation of eight sites [Solid Waste Management Units (SWMUs) 4, 

5, 7; Installation Restoration (IR) Sites 1, 3, 7, 6; and Area of Concern 6 (AOC B)] and eight NAS Key 
I 

West background locations. Brown & Root Environmental (B&R Environmental) performed this 

Supplemental RFI/RI in accordance with a workplan for the supplemental investigation of 13 sites (ABB, 

1995) which was reviewed by the U.S. Environmental Protection Agency (EPA) and the Florida 

Department of Environmental Protection (FDEP). 

IT Corporation performed the initial RFI/RI investigation of sites at NAS Key West from 1992 to 1994 and 

reported the results to EPA and FDEP in 1994. In commenting on the initial RFI/RI, the regulatory 

agencies noted three overlying data gaps that led to preparation of the Supplemental RFI/RI: 

l The nature and extent of contaminants should be completely characterized 

l Characterization of the ecological risk caused by sites should be based on quantitative ecological 

sampling and analyses rather than biological inventories and qualitative assessments 

l Sitewide background data on contaminants of concern should be provided to supplement existing 

site-specific background data 

This Supplemental RFI/RI Report contains a complete assessment of the nature and extent of 

contamination, a human health risk assessment, and an ecological risk assessment at eight sites. This 

report also contains results from a comprehensive background study to support the analysis and 

evaluation of the eight sites. 

Site data collected during previous investigations at NAS Key West, as well as additional data gathered 

during the Supplemental field investigation, were used in this Supplemental RFI/RI Report for 

characterizing the nature and extent of contamination and performing the ecological and human health 

risk assessments at the sites. Because B&R Environmental sorted historical data to remove samples 

from 

. 
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areas excavated as part of the 1995 and 1996 interim removal actions, the conclusions of this report apply 

to the site conditions as they presently exist after removal of contaminated soil. 

The primary purposes of RFI/RI activities at NAS Key West are to provide the Navy with data that: 

l Characterize the nature and extent of releases from the sites 

l Characterize potential pathways of contaminant migration in the soil, surface water, and groundwater 

l Identify potential receptors 

l Assess potential risks to human health and the environment 

l Determine if contaminants released from the sites require further corrective measures to mitigate the 

risk to human health or the environment 

The RFVRI report consists of nine chapters and eleven appendixes. Chapter 1 provides an introduction, 

the purpose and scope of the report, an overview of the base environmental setting, a summary of the 

investigation procedures used during this RFVRI and a review of the investigation history of the facility. 

Chapters 2 through 9 describe observed conditions at the eight sites investigated and summarize the 

analytical results of the RFVRI. Each of these chapters discusses the transport and exposure pathways 

that play a role in contaminant migration and uptake of hazardous substances via each exposure pathway. 

The results of the human health risk assessment and the ecological risk assessment are also presented 

for each site. Conclusions and recommendations are then presented at the end of each chapter. 

The nature and extent subsections of Chapters 2 through 9 present the contaminants detected at the site, 

the spatial and (if applicable) temporal extent to which contaminants have impacted environmental media, 

and the relationship between the findings and the activities that occurred during base operations. The 

detected contaminants in each medium (soil, sediment, surface-water, and groundwater) were compared 

to applicable or relevant and appropriate requirements (ARARs), screening action levels (SALs), and, 

where appropriate, background levels. This approach provides the reader with a quick overview of the 

distribution and extent of site contaminants that were detected and identifies areas of greatest potential 

impact. Figures (i.e., maps of each site) accompany the text to provide the reviewer with a frame of 

reference regarding site contamination in soil, sediment, surface water, and groundwater, as applicable. 

The approach presented in the “Nature and Extent” sections of the report is a conservative method in 

which the reader is presented information showing which chemicals most greatly exceed certain 

standards of protection (i.e., ARARs, SALs or background). The comparison of measured concentrations 

to standards that are specifically protective of human or environmental receptors is performed in the 

human health and ecological risk assessments, which follow the discussions of the nature and extent and 

fate and transport of contamination. 
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As mentioned above, eleven appendixes are included in the report. While titles of all appendixes can be 
I 

found in the report’s table of contents, a brief description of four appendixes is in order. Investigation 

procedures (i.e., methods) are presented in Appendix C (Field Procedures). Within Appendix C, 

Section 2.0 presents procedures for data quality assessment while Sections 3.2 and 3.3 describe Imethods 

used for the performance of human health and ecological risk assessments. The development and use of 

the background data set can be found in Appendix F (Comprehensive Background Report for NAS Key 

West). Appendix I includes Laboratory analytical reports, while memorandums that summarize the data 

validation results are in Appendix J. 

For the NAS Key West background sites, this Supplemental RFVRI produced the following results: 

. In general, only relatively low levels of compounds were detected in NAS Key West background 

groundwater, sediment, soil, and surface water. Metals were the most frequently (detected 

compounds in all four media, followed by pesticides in soil and sediment. A few volatile and 

semivolatile organic compounds were detected in each medium, although occurrences were generally 

isolated. 

l Overall concentrations of contaminants in tissue at the background locations were generally within the 

range of values considered to be normal, and indicate negligible tissue contamination at background 

sites. However, concentrations of arsenic in some tissue samples and lead in sheepshead minnow 

samples exceeded values identified in some literature sources. 

Table ES-l summarizes conclusions for the eight sites. The table shows whether significant 

contamination remains in surface water, sediment, soil, and groundwater; whether ecological or human 

health risks exist; and whether a corrective measures study (CMS) or feasibility study (FS) is warranted. 

SWMU 4 appears to have inorganic contamination (i.e., antimony and beryllium) present at concentrations 

indicating potential adverse health effects only to the hypothetical future resident. However, the metals 
I 

detected at SWMU 4 are not believed to be associated with past site-related activity. Based on the lack of 

current human health and ecological risk posed by the site and its current nonresidential land use, it is 

recommended that SWMU 4 be approved for no further action (NFA). 

SWMU 5 currently has metal contamination present at levels that pose potential noncarcinogenic and 

carcinogenic risk to hypothetical future residents, as well as potential carcinogenic risk to current 

trespassers and site workers. Present contaminant release pathways are primarily limited to soil and 

sediment contaminants that could potentially infiltrate the water table and be carried with the flow of 

groundwater to downgradient locations. Therefore, a CMS has been recommended to evaluate soil 

excavation and removal in the vicinity of the sand blasting area. 
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TABLE ES-1 

SUMMARY OF CONCLUSIONS 
NAS KEY WEST 

Site 

SWMU 
4 

SWMU 
5 

SWMU 
7 

IR 1 

IR 3 

IR7 

IR 8 

AOC B 

Significant Residual Contamination 

No Yes YeS 

No Yes Yes 

NA NA Yes 

No No 

I I 

No 

No Yes No 

-u- 
No Yes No 

Ziround- 
water 

No 

Ecological 
Risk 

No 

No No 

No Low 
potential 

risk to 
terrestrial 
receptors 

Yes Potential 
risk to 

benthic 
receptors 

No 

No 

Yes 

No 

T 

No 

No 

Potential 
risk to 

benthic 
receptors 

No 

Human Health Risk 

Yes for future resident scenario 

Yes for future resident scenario 

Yes for future resident scenario 

Possible for current trespasser and 
maintenance and occupational 

worker scenarios 

Yes for future resident scenario 

Possible for current trespasser and 
occupational worker scenarios 

Yes for future resident scenario 

Possible for current trespasser and 
occupational worker scenarios 

Yes for future resident scenario 

Possibie for current trespassers 
scenarios 

Yes for future resident scenario 
and current adolescent trespasser 

scenario 

Possible for current adult 
trespasser scenario 

Yes for future resident scenario 

Possible for current trespasser 
scenarios 

NA Not applicable because surface water and sediment are not present at IR 3. 

Recommendation 

No Further Action 

Corrective Measures 
Study 

Corrective Measures 
Study 

Feasibility Study with 
toxicity testing 

Presumptive Remedy 
(capping) 

No Further Action with 
institutional controls and 

monitoring 

Feasibility Study with 
toxicity testing 

No Further Action with 
institutional controls 

- I 

I 
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SUMMARY OF CONCLUSIONS 
NAS KEY WEST 

Significant Residual Contamination 

Surface Ground- Ecological 
Site Water Sediment Soil water Risk Human Health Risk 

SWMU No No No No No Yes for future resident scenario 
4 

SWMU No Yes Yes No No Yes for future resident scenario 
5 

SWMU No Yes Yes No Low Yes for future resident scenario 
7 potential 

risk to Possible for current trespasser and 

terrestrial maintenance and occupational 

receptors worker scenarios 

IR 1 No Yes Yes Yes Potential Yes for future resident scenario 
risk to 

Possible for current trespasser and benthic 
receptors occupational worker scenarios 

IR3 NA NA Yes No No Yes for future resident scenario 

Possible for current trespasser and 
occupational worker scenarios 

IR7 No No No No No Yes for future resident scenario 

Possible for current trespassers 
scenarios 

IRB No Yes No Yes Potential Yes for future resident scenario 
risk to and current adolescent trespasser 

benthic scenario 
receptors 

Possible for current adult 
trespasser scenario 

AOCS No Yes No No No Yes for future resident scenario 

Possible for current trespasser 
scenarios 

NA Not applicable because surface water and sediment are not present at IR 3. 
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No Further Action with 
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Feasibility Study with 
toxicity testing 

No Further Action with 
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SWMU 7 appears to have inorganic and polychlorinated biphenyl (PCB) (i.e., arsenic and Aroclor-1260, 

respectively) contamination present at levels sufficient to pose potential carcinogenic and noncarcinogenic 

risks for the hypothetical future resident scenario in the human health risk assessment. The human health 

risk assessment also indicates potential carcinogenic risk to current trespassers and workers. However, 

the ecological risk assessment concludes that potential risk to terrestrial receptors is low. A CMS has 

been recommended to determine the need for any additional remedial actions. Additional sampling was 

performed at a site near SWMU 7. Results from these analyses indicate chemicals that are clonsistent 

with fuel contamination were detected in surface soil. Thus, this site should be transferred to the INAS Key 

West Underground Storage Tank Program. 

Despite an interim remedial action in 1996 to remove contaminated soil, IR 1 still has metal conta.mination 

remaining in soil, groundwater, and sediment. Several organochlorine pesticides and PCBs are also 
I 

present in sediment and groundwater at the site. Contaminants are present at concentrations indicating 

possible adverse health effects to the hypothetical future resident and to current trespassers and 

occupational workers. A feasibility study (FS) is recommended to determine whether elevated 

concentrations of sediment contaminants are toxic to benthic receptors at IR 1, conduct additional soil 

sampling as necessary, and evaluate the need for groundwater corrective measures and further soil 

excavation. Any additional sampling and remedial activities should not be conducted until sediment 
I 

toxicity test results are evaluated. 

IR 3 currently has inorganic and pesticide contaminants in surface soil at sufficient concentrations to 

cause potential health effects to the hypothetical future resident. However, the ecological risk assessment 

indicates the absence of a complete exposure pathway for ecological receptors; thus, the potential for 

ecological impacts does not exist. Present contaminant release pathways are limited to dermal exposure 

and possible infiltration into the water table. A presumptive remedy of an asphalt cap is recommended as 

the final remedial action at IR 3. 

IR 7 currently has elevated concentrations of antimony in surface water that pose potential adverse 

noncarcinogenic health effects to the hypothetical future resident. Additionally, arsenic in sediment poses 

potential carcinogenic risks to the hypothetical future resident and current trespassers. There appears to 

be no ecological risk posed by the contaminants at IR 7. The concentrations of arsenic in sediment and 

antimony in surface water, however, are only slightly above background levels. Thus, the detected levels 

of arsenic and antimony are believed to be the result of statistical variability in the data and not caused by 

past disposal at IR 7. Based on the minimal human health and ecological risk posed by the site, it is 

recommended that IR 7 be approved for no further action (NFA) with provisions for institutional controls 

and monitoring. 
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IR 8 currently has elevated concentrations of several metals in sediment and groundwater. The human 

health risk assessment indicates that potential adverse carcinogenic and noncarcinogenic health effects 

exist for the hypothetical future resident and for current trespassers. The ecological risk assessment 

concludes that potential risks to benthic receptors may exist and recommends sediment toxicity testing to 

evaluate whether metals are actually impacting benthic organisms near the site. A feasibility study is 

recommended to determine whether elevated concentration of sediment contaminants are toxic to benthic 

receptors at IR 8, conduct additional sampling as necessary, and evaluate the need for corrective 

measures. Any additional sampling and remedial activities should not be conducted until sediment toxicity 

test results are evaluated. 

AOC B has slightly elevated inorganic contamination in surface water and sediment (i.e., antimony and 

arsenic, respectively); however, the metals are not believed to be associated with past site-related activity. 

Sediment contamination may pose potential risks to benthic organisms, but no bioaccumulation has 

occurred, suggesting that the contaminants are not bioavailable. Based on the minimal human health and 

ecological risks posed by the site, it is recommended that AOC B be approved for NFA with provisions for 

institutional controls. 
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1.0 INTRODUCTION 

Brown & Root Environmental (B&R Environmental) has performed a Supplemental Resource 

Conservation and Recovery Act (RCRA) Facility Investigation and Remedial Investigation (RFI/RI) at the 

Naval Air Station (NAS) Key West on behalf of the U.S. Navy, Naval Facilities Engineering Command, 

Southern Division (NAVFACENGCOM-Southern Division). B&R Environmental completed this 

Supplemental RFI Report under Comprehensive Long-Term Environmental Action - Navy (CLEAN) 

Contract Number N62467-94-D-0888, Contract Task Order 0007. 

1.1 PURPOSE AND SCOPE OF REPORT 

This Supplemental RFI/RI report for NAS Key West presents information that (1) characterizes the nature 

and extent of releases of hazardous wastes or contaminants at thFee solid waste management units 

(SWMUs), four installation restoration (IR) areas, and one area of concern (AOC); (2) characterizes 

background conditions for NAS Key West; (3) characterizes potential pathways of contaminant migration 

in the soil, surface water, sediment, and groundwater; (4) identifies potential receptors; (5) (assesses 

potential risks to human health and the environment; and (6) determines if contaminants released from a 

site require further corrective measures to mitigate the risk to human health or the environment. This 

Supplemental RFI/RI addresses the following eight sites: 

l SWMU 4 - AIMD Building A-980 

l SWMU 5 - AIMD Building A-990 

l SWMU 7 - Building A-824 

l IR 1 - Truman Annex Refuse Disposal Area 

l IR 3 - Truman Annex DDT Mixing Area 

l IR 7 - Fleming Key North Landfill 

l IR 8 - Fleming Key South Landfill 

l AOC B - Big Coppitt Key Abandoned Civilian Disposal Area 

c ‘I. 

IT Corporation conducted RFI/RI field activities intermittently from January 1992 through December 1994. 

Field activities at NAS Key West included monitoring well installation, multi-media sample collection and 

analyses, topographic surveys, tidal influence studies, and biological inventories of habitats. IT 

Corporation submitted an RFI/RI Report to regulatory agencies for review. In commenting on the RFI/RI 

report, the U.S. Environmental Protection Agency Region IV (EPA) and Florida Department of 

AIK-OES-97-5350 l-l #CTO-0007 

1.0 INTRODUCTION 

Rev. 1 
6/13/97 

Brown & Root Environmental (B&R Environmental) has performed a Supplemental Resource 

Conservation and Recovery Act (RCRA) Facility Investigation and Remedial Investigation (RFllRI) at the 

Naval Air Station (NAS) Key West on behalf of the U.S. Navy, Naval Facilities Engineering Command, 

Southern Division (NAVFACENGCOM-Southern Division). B&R Environmental completed this 

Supplemental RFI Report under Comprehensive Long-Term Environmental Action - Navy (CLEAN) 

Contract Number N62467-94-D-0888, Contract Task Order 0007. 

1.1 PURPOSE AND SCOPE OF REPORT 

This Supplemental RFI/RI report for NAS Key West presents information that (1) characterizes the nature 

and extent of releases of hazardous wastes or contaminants at three solid waste management units 

(SWMUs), four installation restoration (IR) areas, and one area of concern (AOC); (2) characterizes 

background conditions for NAS Key West; (3) characterizes potential pathways of contaminant migration 

in the soil, surface water, sediment, and groundwater; (4) identifies potential receptors; (5) assesses 

potential risks to human health and the environment; and (6) determines if contaminants releasod from a 

site require further corrective measures to mitigate the risk to human health or the environmElnt. This 

Supplemental RFI/RI addresses the following eight sites: 

• SWMU 4 - AIMD Building A-980 

• SWMU 5 - AIMD Building A-990 

• SWMU 7 - Building A-824 

• IR 1 - Truman Annex Refuse Disposal Area 

• IR 3 - Truman Annex DDT Mixing Area 

• IR 7 - Fleming Key North Landfill 

• I,R 8 - Fleming Key South Landfill 

• AOC B - Big Coppitt Key Abandoned Civilian Disposal Area 

IT Corporation conducted RFI/RI field activities intermittently from January 1992 through December 1994. 

Field activities at NAS Key West included monitoring well installation, mUlti-media sample collection and 

analyses, topographic surveys, tidal influence studies, and biological inventories of habitats. IT 

Corporation submitted an RFI/RI Report to regulatory agencies for review. In commenting on the RFI/RI 

report, the U.S. Environmental Protection Agency Region IV (EPA) and Florida Department of 

AIK-OES-97 -5350 1-1 CTO-0007 



Rev. 2 
l/l 6198 

Environmental Protection (FDEP) noted three overlying information deficiencies that necessitated the 

Supplemental RF&I: 

l The characterization of the nature and extent of contaminants is incomplete 

l Characterization of the ecological risk caused by sites should be based on quantitative ecological 

sampling and analyses rather than biological inventories and qualitative assessments 

l Sitewide background data on chemicals of concern (COCs) should be provided to supplement 

existing site-specific background data 

The Supplemental RFVRI Field Investigation, which was conducted from August to October 1996, focused 

on these areas. All of the data generated by past studies have been used in the risk assessments and 

other conclusions of this report. Past data were sorted to remove samples collected from areas 

subsequently excavated as part of the interim removal actions conducted during 1995 and 1996; thus, the 

conclusions of this report apply to site conditions as they presently exist. 

1.2 REPORT ORGANIZATION 

This RFVRI report consists of nine major chapters and eleven appendixes. Chapter 1 provides an 
I 

introduction, the purpose and scope of the report, an overview of the environmental setting at the base, an 

overview of the investigation procedures used during this RFVRI, and a review of the investigative history 

of the facility. Chapters 2 through 9 characterize the eight sites investigated and present the results of the 

RFVRI. Each of these chapters discusses the transport and exposure pathways that play a role in 

contaminant migration and uptake of hazardous substances via each exposure pathway. The chapters 

also present the results of the human health risk assessment and the ecological risk assessment for each 

site, as well as final conclusions and recommendations. 

Chapters 2 through 9, in the subsections that characterize the nature and extent of contamination, present 

the contaminants detected at the site, the spatial and (if applicable) temporal extent to which contaminants 

have impacted environmental media, and the relationship between the findings and the activities that 

occurred during base operations. The report compares contaminants detected above background levels 

to applicable or relevant and appropriate requirements (ARARs) and screening action levels (SALs) for 

each medium (soil, sediment, surface water, and groundwater). This approach provides the reader with a 

quick overview of the distribution and extent of site contaminants and identifies areas of greatest impact. 

Figures (i.e., maps of each site) accompany the text to provide the reviewer with a frame of reference 
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: .\ regarding site contamination. A discussion of site-specific contaminant fate and transport a human health 

risk assessment, and an ecological risk assessment follow the presentation of the nature and extent of 

contamination for each of the eight sites. 

As mentioned above, the report includes several appendixes. While titles of all appendixes can be found 

in the reports table of contents, they are also described below. Appendix C (Investigation Procedures) 

presents investigation procedures (i.e., methods). Section 2.0 of Appendix C presents procedures for 

data quality assessment, and Sections 3.2 and 3.3, respectively, present methods for the human health 

and ecological risk assessments. Appendix F (Background Report) presents the methods used to 

develop the background data set, and Appendix H presents the laboratory analytical reports. 

1.3 INSTALLATION DESCRIPTION 

y-w-, 

NAS Key West is in southern Monroe County, Florida. The U.S. Navy manages 6,323 acres of land 

divided into twenty separate tracts in the lower Florida Keys, concentrated around Key West and Boca 

Chica Key (Figure l-l). The Naval Station at Key West was dis-established in 1974, resulting in the 

relocation of several units. At present, NAS Key West is proceeding with realignment of aviation 

operations, a research laboratory, communications intelligence, counternarcotics air surveillance 

operations, a weather service, and several other activities on Key West. In addition to the Naval activities 

and units, other DOD and Federal agencies at NAS Key West include the U.S. Air Force, U.S. Army, and 

U.S. Coast Guard. 

Key West, one of the two westernmost major islands of the Florida Keys, is approximately 150 miles 

southwest of Miami and 90 miles north of Havana, Cuba. Key West connects to the mainland by the 

Overseas Highway (U.S. Highway No. 1). The topography at the NAS Key West, which is generally flat, 

consists of average land surface elevations less than 5 feet above mean sea level (msl) with the exception 

of filled areas that underlie the Overseas Highway (IT Corporation, 1994). 

1.4 BASE ENVIRONMENTAL SETTING 

,---i \ 

Key West is approximately 4 miles long and 1.5 miles wide. Boca Chica Key is approximately 3 miles 

wide and 3 miles long. The City of Key West is the county seat for Monroe County. The principal industry 

of tourism in Key West brings annually about I,225000 tourists. Tourism, fishing, wholesale and retail 

trade, services, construction, finance, insurance, real estate, Federal government, state and local 

government, and transportation industries make up the major sources of employment in Key West. 

AIK-OES-97-5350 1-3 CTO-0007 

Rev. 1 
6/13/97 

regarding site contamination. A discussion of site-specific contaminant fate and transport, a human health 

risk assessment, and an ecological risk assessment follow the presentation of the nature and extent of 

contamination for each of the eight sites. 

As mentioned above, the report includes several appendixes. While titles of all appendixes can be found 

in the report's table of contents, they are also described below. Appendix C (Investigation Procedures) 

presents investigation procedures (i.e., methods). Section 2.0 of Appendix C presents procedures for 

data quality assessment, and Sections 3.2 and 3.3, respectively, present methods for the human health 

and ecological risk assessments. Appendix F (Background Report) presents the methods used to 

develop the background data set, and Appendix H presents the laboratory analytical reports. 

1.3 INSTALLATION DESCRIPTION 

NAS Key West is in southern Monroe County, Florida. The U.S. Navy manages 6,323 acres of land 

divided into twenty separate tracts in the lower Florida Keys, concentrated around Key West and Boca 

Chica Key (Figure 1-1). The Naval Station at Key West was dis-established in 1974, resulting in the 

relocation of several units. At present, NAS Key West is proceeding with realignment of aviation 

operations, a research laboratory, communications intelligence, counternarcotics air surveillance 

operations, a weather service, and several other activities on Key West. In addition to the Naval activities 

and units, other DOD and Federal agencies at NAS Key West include the U.S. Air Force, U.S. Army, and 

U.S. Coast Guard. 

Key West, one of the two westernmost major islands of the Florida Keys, is approximately 1:50 miles 

southwest of Miami and 90 miles north of Havana, Cuba. Key West connects to the mainland by the 

Overseas Highway (U.S. Highway No.1). The topography at the NAS Key West, which is generally flat, 

consists of average land surface elevations less than 5 feet above mean sea level (msl) with the exception 

offilled areas that underlie the Overseas Highway (IT Corporation, 1994). 

1.4 BASE ENVIRONMENTAL SETTING 

Key West is approximately 4 miles long and 1.5 miles wide. Boca Chica Key is approximately 3 miles 

wide and 3 miles long. The City of Key West is the county seat for Monroe County. The principal industry 

of tourism in Key West brings annually about 1,225,000 tourists. Tourism, fishing, wholesale and retail 

trade, services, construction, finance, insurance, real estate, Federal government, state and local 

government, and transportation industries make up the major sources of employment in Key West 

AIK-OES-97-5350 1-3 GTO-0007 



AREA 
SHOWN 

si%& 

EVERGLAOES 

SADDLEBUNCH KE 

FIGURE l-1. FACILITY LOCATION MAP 
0 NAS KEY WEST 

20 40 

SCALE IN MILES 
NAS KEY WEST KEY WEST, FLORID/ 

3rown & Root Environmental imAw BY SCALE: DATE: REV 
MDB 06/04!96 , 

__ 
CHECKEDW COMRACT NO FILE NAMF 

RML 7046.24\PC\Fi-ILOCB CDR 

~ 
o 
o 
o 
-..j 

AREA 
SHOWN 

AREA 
SHOYIN 

~l[)j\ 
F/JO 

CUDJOE~KEY. : ~~' • 

SADDLEBUNCH KE~ ~ '. 

9'" P 

'l"" ~~ \ ,":~k, 
o -L·KEYWEST BOCA CHICA KEY 

20 40 

I 
SCALE IN MILES 

Brown & Root Environmental 

FLORIDA 

EVERGlADES 
NATIONAL 

PARK 

MIAMI 

,," UPPER MATECUMBE KEY 

A ,t:{OWER MATECUMBE KEY 

LONG KEY 

FIGURE 1-1. FACILITY LOCATION MAP 
NAS KEY WEST 

N 
I 

NASKEYWEST KEY WEST, FLORIDA 
DRAWN BY, SCALE: REV: 

II;,;-;;~M~D;:-B _______ 6== _____ -t-...~~06!::::04::::!9::...6 _~ ____ 0_ 
CHECKED BY; CONTRACT NO,; FILE NAME: 

RML 7046-24IPCIF1-1 LOCB_CDR 



Rev. 1 
6/I 3197 

The following subsections summarize existing conditions common to all sites located at NAS Key West. 

Climate And Meteorology 

Of the Florida Keys, the lower Keys have the lowest rainfall with an average annual rainfall of 39.4 inches. 

Temperature is fairly uniform across the Florida Keys with a July average temperature of 84, degrees 

Fahrenheit (OF), a January average temperature of 64 to 7O”F, and an average annual temperature of 

76.3”F. Freezing temperatures are rare in the Florida Keys due to the proximity to the Gulf Stream and 

the Gulf of Mexico, both of which modify advancing cold fronts. Freezes, when they occur, have the long- 

lasting effect of killing cold-sensitive species that might otherwise become established. Easterly 

tradewinds and sea breezes suppress summer heat from June to September (IT Corporation, 1994). 

Hurricanes normally form in the warm, moist air over the tropical seas around the Lesser Antilles and 

occasionally in the Caribbean. They tend to move in a westerly to northwesterly direction, gradually 

turning northward and eastward. Most hurricanes that approach Key West do so from the south and east. 

Severe hurricanes have struck Key West from each direction. Tidal flooding causes an estimated 

75 percent of all damage that occurs during a hurricane (IT Corporation, 1994). 

Dry and wet seasons characterize Key West. From December through May, the Keys receive 

approximately 25 percent of their annual precipitation total. Approximately 75 to 80 percent of the annual 

rainfall falls from June through November. Rainfall usually occurs in advance of a cold front in the form of 

a few heavy showers, occasionally five to eight light showers per month. Overland flow or storm drains 

that drain approximately 50 percent of the island’s surface area carry rainfall runoff from Key West to the 

tidal waters; however, much of the rainfall percolates directly into the subsurface (IT Corporation, 1994). 

1.42 Topoaraphy 

The NAS Key West Complex lies in the southeastern Coastal Plain physiographic province. A series of 

ancient marine reefs that formed during the Pleistocene period when the sea level was higher than it is at 

present control the topography of the Coastal Plain in southern Florida (ABB, 1995). 

Ground elevations in the Key West area average between 4 and 5 feet above msl, and the highlest point 

on Key West is approximately 18 feet above msl. The Key West area is characterized by a sparse veneer 

of residual soil and surface vegetation overlying eroded limestone. The topography of the lower Keys, 

generally smooth and flat in the center of the key, slopes gently toward the shoreline. With the exception 

of central Key West, most areas are within the loo-year floodplain (ABB, 1995). 
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The following subsections summarize existing conditions common to all sites located at NAS Key West. 

1.4.1 Climate And Meteorology 

Of the Florida Keys, the lower Keys have the lowest rainfall with an average annual rainfall of 39.4 inches. 

Temperature is fairly uniform across the Florida Keys with a July average temperature of 84 degrees 

Fahrenheit CF), a January average temperature of 64 to 70°F, and an average annual tempHrature of 

76.3°F. Freezing temperatures are rare in the Florida Keys due to the proximity to the Gulf Stream and 

the Gulf of Mexico, both of which modify advancing cold fronts. Freezes, when they occur, have the long

lasting effect of killing cold-sensitive species that might otherwise become established. Easterly 

tradewinds and sea breezes suppress summer heat from June to September (IT Corporation, 19!14). 

Hurricanes normally form in the warm, moist air over the tropical seas around the Lesser Antilles and 

occasionally in the Caribbean. They tend to move in a westerly to northwesterly direction, gradually 

turning northward and eastward. Most hurricanes that approach Key West do so from the south and east. 

Severe hurricanes have struck Key West from each direction. Tidal flooding causes an E~stimated 

75 percent of all damage that occurs during a hurricane (IT Corporation, 1994). 

Dry and wet seasons characterize Key West. From December through May, the Keys receive 

approximately 25 percent of their annual precipitation total. ApproXimately 75 to 80 percent of the annual 

rainfall falls from June through November. Rainfall usually occurs in advance of a cold front in the form of 

a few heavy showers, occasionally five to eight light showers per month. Overland flow or storm drains 

that drain approximately 50 percent of the island's surface area carry rainfall runoff from Key WE~St to the 

tidal waters; however, much of the rainfall percolates directly into the subsurface (IT Corporation, 1994). 

1.4.2 Topography 

The NAS Key West Complex lies in the southeastern Coastal Plain physiographic province. A series of 

ancient marine reefs that formed during the Pleistocene period when the sea level was higher than it is at 

present control the topography of the Coastal Plain in southern Florida (ASS, 1995). 

Ground elevations in the Key West area average between 4 and 5 feet above msl, and the highest point 

on Key West is approximately 18 feet above msl. The Key West area is characterized by a sparse veneer 

of residual soil and surface vegetation overlying eroded limestone. The topography of the lower Keys, 

generally smooth and flat in the center of the key, slopes gently toward the shoreline. With the exception 

of central Key West, most areas are within the 1 OO-year floodplain (ASS, 1995). 
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The surrounding saltwater bodies, the Atlantic Ocean and the Gulf of Mexico dominate the surface-water 

regime in the Florida Keys. FDEP classifies surface water in the Florida Keys as Class G-III Waters - 

Recreational, Propagation and Management of Fish and Wildlife. In the immediate area of NAS Key West 

are the Great White Heron National Wildlife Refuge and the Key West National Wildlife Refuge, which 

FDEP classifies as Outstanding Florida Waters to receive the highest degree of protection by the State. 

The residents of Florida consider these waters to be of exceptional recreational and ecological 

significance (ABB, 1995). 

Freshwater recharge in the lower Keys occurs directly through rainfall. The nearly flat topography and 

porous nature of exposed limestone allows much of the rainfall to infiltrate to shallow groundwater tables, 

forming freshwater lenses. Overland flow or storm drains in most of the more developed areas carry 

remaining rainfall to tidal waters. Accelerated runoff and increased saltwater intrusion from canals, 

housing, dewatering (as a mosquito control measure), and marinas decrease the freshwater lens on the 

Florida Keys, shorten the period that residents can draw on freshwater supplies, and affect water quality. 

During the dry season, freshwater tends to disappear quickly by seepage to the sea and evaporation. 

Evaporation exerts an important effect on the Florida Keys’ hydrologic budget, with transpiration affecting 

a more localized and confined area on individual islands (ABB, 1995). 

1.4.4 Geology And Soil 

The lower Keys, which are within the southern or distal geomorphic division of Florida, were formed during 

the Pleistocene era. Commonly referred to as the “Oolite Keys,” they are underlain by the Oolitic Member 

(Miami Oolite) of the Miami Limestone. The Oolitic Member consists of variably sandy, fossiliferous 

limestone composed primarily of ooids (spherical calcareous grains 0.25 to 2.0 mm in diameter) that were 

created through eustatic elevation of the limestone. In the lower Keys, the Oolitic Member consists of the 

Ooid Calcarenite and the Oomoldic-recrystalline lithofacies. The Ooid Calcarenite lithofacies consists of 

very fine to coarse sand-size, spherical carbonate grains concentrically laminated around a silt-size to 

fine-sand-size nucleus. The Oomoldic-recrystalline lithofacies consists of slightly sandy to very sandy 

well- to moderately well-consolidated micritic calcite. The Miami Oolite overlies the Key Largo Limestone, 

a geologic unit consisting of light gray to light yellow coralline limestone comprised of coral heads encased 

in a matrix of calcarenite. 

In the supplemental workplan, ABB reported that the Miami Oolite is 27 feet thick and that the Key Largo 

limestone is greater than 270 feet thick in the western portion of Key West. The Key Largo Limestone is 

AIK-OES-97-5359 l-6 CTO-0007 

1.4.3 Surface Water Hydrologv 

Rev. 1 
6/13/97 
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Freshwater recharge in the lower Keys occurs directly through rainfall. The nearly flat topography and 

porous nature of exposed limestone allows much of the rainfall to infiltrate to shallow groundwater tables, 

forming freshwater lenses. Overland flow or storm drains in most of the more developed areas carry 

remaining rainfall to tidal waters. Accelerated runoff and increased saltwater intrusion from canals, 

housing, dewatering (as a mosquito control measure), and marinas decrease the freshwater lens on the 

Florida Keys, shorten the period that residents can draw on freshwater supplies, and affect water quality. 

During the dry season, freshwater tends to disappear quickly by seepage to the sea and evaporation. 

Evaporation exerts an important effect on the Florida Keys' hydrologic budget, with transpiration affecting 

a more localized and confined area on individual islands (ASS, 1995). 

1.4.4 Geology And Soil 

The lower Keys, which are within the southern or distal geomorphic division of Florida, were formed during 

the Pleistocene era. Commonly referred to as the "Oolite Keys," they are underlain by the Oolitic Member 

(Miami Oolite) of the Miami Limestone. The Oolitic Member consists of variably sandy, fossiliferous 

limestone composed primarily of ooids (spherical calcareous grains 0.25 to 2.0 mm in diameter) that were 

created through eustatic elevation of the limestone. In the lower Keys, the Oolitic Member consists of the 

Ooid Calcarenite and the Oomoldic-recrystalline lithofacies. The Ooid Calcarenite lithofacies consists of 

very fine to coarse sand-size, spherical carbonate grains concentrically laminated around a silt-size to 

fine-sand-size nucleus. The Oomoldic-recrystalline lithofacies consists of slightly sandy to very sandy 

well- to moderately well-consolidated micritic calcite. The Miami Oolite overlies the Key Largo Limestone, 

a geologic unit consisting of light gray to light yellow coralline limestone comprised of coral heads encased 

in a matrix of calcarenite. 

In the supplemental workplan, ASS reported that the Miami Oolite is 27 feet thick and that the Key Largo 

limestone is greater than 270 feet thick in the western portion of Key West. The Key largo Limestone is 
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generally more porous than the Miami Oolite, but it contains only saltwater. Figure 1-2 shows a geologic 

cross-section of the Florida Keys (ABB, 1995). 

Undisturbed soil in the Keys consists of shallow marl over limestone with the substrate rock outcropping at 

the surface. Many areas of the Florida Keys, such as Fleming Key, have been filled and gradled. The 

soils on Boca Chica Key are primarily rockland with some filled areas and mangrove swamps. Other 

major soil groups on Boca Chica Key consist of gravelly sand and marl, and marl and weathered bedrock 

(ABB, 1995). 

1.4.5 Hvdrogeolow 

.‘x-\. 

The surficial aquifer system that occurs in the lower Keys consists of the Oolitic Member, which is very 

porous and highly permeable due to the dissolution of carbonate by groundwater as it recharges the 

aquifer system. The aquifer is tidally controlled and fluctuates constantly. It is extremely porous, and 

solution holes and caverns are ubiquitous. The Tamiami Formation lies below the Key Largo Limestone 

unit, between 300 and 900 feet below land surface (bls). The formation contains mineralized water that 

does not meet Florida drinking water standards. Underlying the Tamiami Formation are the Hawthorn and 

Tampa Formations, which together act as an aquiclude confining the underlying limestone units. Below 

the confining units of the Hawthorn and Tampa Formations is the Suwannee Limestone, a fossiliferous 

limestone representing the top of the water-producing zone in the Florida Keys. The water is of a,dequate 

quality for drinking after treatment. The Avon Park Limestone is 1,300 feet bls and, although it has a 

higher transmissivity than the Suwannee Limestone and supplies large quantities of drinking water in 

central Florida, is of poor quality in the Florida Keys (ABB, 1995). 

The unconfined surficial aquifer consists of the highly permeable, porous, solution-riddled Miami Oolite, 

which allows recharge from rainfall to seep quickly to the ocean and saltwater to intrude easily to the 

aquifer. The surficial aquifer is the principal aquifer of concern in Key West because of its reported use as 

a potable water resource to a limited extent (although not at NAS Key West) and because of its 

groundwater-to-surface-water contaminant migration route (ABB, 1995). The water table ranges in depths 

from 0.8 to 2.4 feet below msl at the center of Key West and from 0.4 to 2.2 feet below msl near the coast. 

The water table fluctuates diurnally because of tidal effects. Head differentials associated with tidal 

variations near the shore can further accelerate groundwater movement in the area. A reconnaissance 

water-quality sampling study completed in 1990 by the U.S. Geological Survey in cooperation with the 

South Florida Water Management District indicates that the freshwater lens contains non-potable water 

i --\*. (ABB, 1995). The State of Florida classifies groundwater in unconfined aquifers that have a total 
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generally more porous than the Miami Oolite, but it contains only saltwater. Figure 1-2 shows a geologic 

cross-section of the Florida Keys (ABB, 1995). 

Undisturbed soil in the Keys consists of shallow marl over limestone with the substrate rock outcropping at 

the surface. Many areas of the Florida Keys, such as Fleming Key, have been filled and grad,ed. The 

soils on Boca Chica Key are primarily rockland with some filled areas and mangrove swamps. Other 

major soil groups on Boca Chica Key consist of gravelly sand and marl, and marl and weathered bedrock 

(ABB, 1995). 

1.4.5 Hydrogeology 

The surficial aquifer system that occurs in the lower Keys consists of the Oolitic Member, which is very 

porous and highly permeable due to the dissolution of carbonate by groundwater as it recharges the 

aquifer system. The aquifer is tidally controlled and fluctuates constantly. It is extremely porous, and 

solution holes and caverns are ubiquitous. The Tamiami Formation lies below the Key Largo Limestone 

unit, between 300 and 900 feet below land surface (bls). The formation contains mineralized water that 

does not meet Florida drinking water standards. Underlying the Tamiami Formation are the Hawthorn and 

."'""- Tampa Formations, which together act as an aquiclude confining the underlying limestone units. Below 

the confining units of the Hawthorn and Tampa Formations is the Suwannee Limestone, a fossiliferous 

limestone representing the top of the water-producing zone in the Florida Keys. The water is of adequate 

quality for drinking after treatment. The Avon Park Limestone is 1,300 feet bls and, although it has a 

higher transmissivity than the Suwannee Limestone and supplies large quantities of drinking water in 

central Florida, is of poor quality in the Florida Keys (ABB, 1995). 

The unconfined surficial aquifer consists of the highly permeable, porous, solution-riddled Miami Oolite, 

which allows recharge from rainfall to seep quickly to the ocean and saltwater to intrude easily to the 

aquifer. The surficial aquifer is the principal aquifer of concern in Key West because of its reported use as 

a potable water resource to a limited extent (although not at NAS Key West) and because of its 

groundwater-to-surface-water contaminant migration route (ABB, 1995). The water table ranges in depths 

from 0.8 to 2.4 feet below msl at the center of Key West and from 0.4 to 2.2 feet below msl near the coast. 

The water table fluctuates diurnally because of tidal effects. Head differentials associated with tidal 

variations near the shore can further accelerate groundwater movement in the area. A reconnaissance 

water-quality sampling study completed in 1990 by the U.S. Geological Survey in cooperation with the 

South Florida Water Management District indicates that the freshwater lens contains non-potable water 

(ABB, 1995). The State of Florida classifies groundwater in unconfined aquifers that have a total 
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. . . dissolved solids content of 10,000 milligrams per liter (mg/L) or greater as Class G-III (non-potable water). 

No freshwater public or registered domestic wells are in use on NAS Key West (ABB, 1995); however, 

domestic residences on Boca Chica and Key West are reported to use surfical aquifer wells for non- 

potable uses such as flushing water. The City Engineer of Key West also reports that water from some of 

these types of wells might be used for drinking after treatment such as reverse osmosis. The freshwater 

lens averages 5 feet in thickness below the center of the western half of Key West. The lens contains 

between 20 and 30 million gallons of fresh water, depending on the season. Underlying the freshwater 

lens is a 40-foot transition zone of brackish water (ABB, 1995). 

1.4.6 Potable Water Supply 

Potable water is supplied to all the Florida Keys. The Florida Keys Aqueduct Authority (FKAA) (operates 

and maintains the Florida Keys Aqueduct that supplies potable water to all the Florida Keys. The water is 

drawn from wells near Florida City in southeastern Dade County and pumped 130 miles through a water 

main that parallels U.S. Highway No. 1 and terminates in Key West. Water is distributed along the length 

of the main. In 1984, the FKAA supplied the City of Key West with an average flow of 11.7 million gallons 

per day (mgd). The Navy received 14.35 percent of the average flow (ABB, 1995). In some instances, 

potable water is also obtained by rainwater catchment (the only source prior to the construction of the 

pipeline in the 1940s). 

Alternative sources of potable and non-potable water used in the Florida Keys include private cisterns, 

private wells, home desalination systems, and bottled water. The Monroe County Health Department 

recognizes the public water supply as the only potable water source available on Key West. In addition to 

managing the centralized public water supply system, the FKAA has the authority to regulate all potable 

water supplies in the Keys, including alternative sources of water such as those mentioned above. Those 

residences using a dual system of private and public water are required to use a reduced-pressure valve 

to prevent water from back-flowing into the water supply system. The FKAA does, however, report that 

private wells in the freshwater lens in the Surficial Aquifer may be used for both potable and non-potable 

purposes (ABB, 1995). The number of people who use water from private wells in Key West for drinking 

or non-potable domestic purposes is unknown. The best estimate of the number of people using local 

groundwater for non-potable domestic purposes is less than 500 people (IT Corporation, 1994). 

1.4.7 Population and Land Use 

s--N The City of Key West has a residential population of 24,832 (USCBS, 1990). The principal industry is 

tourism with about 1,225,OOO tourists visiting annually. The Monroe County population is 78,024, and the 
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dissolved solids content of 10,000 milligrams per liter (mg/L) or greater as Class G-lil (non-potable water). 

No freshwater public or registered domestic wells are in use on NAS Key West (ASS, 1995); tlowever, 

domestic residences on Soca Chica and Key West are reported to use surfical aquifer wells for non

potable uses such as flushing water. The City Engineer of Key West also reports that water from some of 

these types of wells might be used for drinking after treatment such as reverse osmosis. The freshwater 

lens averages 5 feet in thickness below the center of the western half of Key West. The lens contains 

between 20 and 30 million gallons of fresh water, depending on the season. Underlying the freshwater 

lens is a 40-foot transition zone of brackish water (ASS, 1995). 

1.4.6 Potable Water Supply 

Potable water is supplied to all the Florida Keys. The Florida Keys Aqueduct Authority (FKAA) operates 

and maintains the Florida Keys Aqueduct that supplies potable water to all the Florida Keys. The water is 

drawn from wells near Florida City in southeastern Dade County and pumped 130 miles through a water 

main that parallels U.S. Highway No.1 and terminates in Key West. Water is distributed along the length 

of the main. In 1984, the FKAA supplied the City of Key West with an average flow of 11.7 million gallons 

per day (mgd). The Navy received 14.35 percent of the average flow (ASS, 1995). In some instances, 

potable water is also obtained by rainwater catchment (the only source prior to the construction of the 

pipeline in the 1940s). 

Alternative sources of potable and non-potable water used in the Florida Keys include private cisterns, 

private wells, home desalination systems, and bottled water. The Monroe County Health Department 

recognizes the public water supply as the only potable water source available on Key West. In addition to 

managing the centralized public water supply system, the FKAA has the authority to regulate all potable 

water supplies in the Keys, including alternative sources of water such as those mentioned above,. Those 

residences using a dual system of private and public water are required to use a reduced-pressure valve 

to prevent water from back-flowing into the water supply system. The FKAA does, however, report that 

private wells in the freshwater lens in the Surficial Aquifer may be used for both potable and non-potable 

purposes (ASS, 1995). The number of people who use water from private wells in Key West for drinking 

or non-potable domestic purposes is unknown. The best estimate of the number of people using local 

groundwater for non-potable domestic purposes is less than 500 people (IT Corporation, 1994). 

1.4.7 Population and Land Use 

The City of Key West has a residential population of 24,832 (USCSS, 1990). The principal industry is 

tourism with about 1,225,000 tourists visiting annually. The Monroe County population is 78,024, and the 
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average age is approximately 39 years (USCBS, 1990). The average household size is 2.30 persons. 

The median cost of housing is $164,000. Key West has five elementary schools, two parochial 

elementary schools, one public high school, the Florida Keys Community College, and May Sands 

Exceptional Center. Monroe County has 33 churches, one synagogue, and two Florida Health System 

Hospitals (east and west). Land use in the City of Key West consists primarily of commercial and 

residential areas. Boca Chica is almost totally a military-use area. 

1.4.8 General Area Ecolow 

The NAS Key West complex includes areas that have been developed by the Navy and retain little natural 

resource value; however, undeveloped areas still support high-quality natural communities and provide 

important habitats for rare species. Five non-marine natural community types have been identified within 

the NAS Key West study area (FNAI, 1994); each of these is described below. Exotic species such as 

Brazilian pepper (Schinus terebinthifolius) and Australian pine (Casuarina equisetifolia) dominate other 

areas within the complex. 

1.4.8.1 Natural Communities 

In areas of minimal topographic relief, natural communities often form a continuum that lacks distinct 

boundaries. As a rule, the boundaries change gradually along some environmental gradient, where 

dominant species become co-dominant and yield to species better adapted to the new conditions along 

the gradient. Depending on the species amplitude and ecological tolerances, some plants will range over 

several distinct community types. Natural communities cover approximately 20 percent of NAS Key West 

(FNAI, 1994). 

1.4.8.1.1 Manqrove Swamp 

Approximately 75 percent of the natural communities at NAS Key West can be classified as mangrove 

swamp, also known as tidal swamp (FNAI, 1994). Four plant species dominate these areas: red 

mangrove (Rhizophora mangle), black mangrove (Avicfennia germinans), white mangrove (Laguncularia 

racemosa), and buttonwood (Conocarpus erecta). The relative abundance of each species varies greatly 

from area to area as do the density, average height, degree of canopy closure, and diversity of associated 

herbaceous species. Extremes in variation include hyposaline, shallow marl sites supporting 0.5 to 1.5 

meter (m)-tall “spider” red mangroves; hypersaline dwarf black mangrove associations; and euryhaline 

tidal areas on deep peat soils supporting well-developed mixed assemblages of red/black/white 
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the NAS Key West study area (FNAI, 1994); each of these is described below. Exotic species such as 

Brazilian pepper (Schinus terebinthifolius) and Australian pine (Casuarina equisetifolia) dominate other 

areas within the complex. 
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In areas of minimal topographic relief, natural communities often form a continuum that lacks distinct 

boundaries. As a rule, the boundaries change gradually along some environmental gradient, where 

dominant species become co-dominant and yield to species better adapted to the new conditions along 

the gradient. Depending on the species amplitude and ecological tolerances, some plants will range over 

several distinct community types. Natural communities cover approximately 20 percent of NAS Key West 

(FNAI, 1994). 

1.4.8.1.1 Mangrove Swamp 

Approximately 75 percent of the natural communities at NAS Key West can be classified as mangrove 

swamp, also known as tidal swamp (FNAI, 1994). Four plant species dominate these areas: red 

mangrove (Rhizophora mangle), black mangrove (Avidennia germinans) , white mangrove (Laguncularia 

racemosa) , and buttonwood (Conocarpus erecta). The relative abundance of each species varies greatly 

from area to area as do the density, average height, degree of canopy closure, and diversity of associated 

herbaceous species. Extremes in variation include hyposaline, shallow marl sites supporting 0.5 to 1.5-

meter (m}-tall "spider" red mangroves; hypersaline dwarf black mangrove associations; and euryhaline 

tidal areas on deep peat soils supporting well-developed mixed assemblages of red/black/white 
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, -.“.. mangroves with closed canopies IO to 12 m tall and trees with 20-centimeter (cm)-diameters ;at breast 

height (DBH)(FNAI, 1994). 

Most of the mangrove vegetation at NAS Key West falls well between these extremes. The classic zone 

pattern of red mangrove to black mangrove to white mangrove to buttonwood along a seaward to 

landward elevational and salinity gradient is evident in some areas, but absent at others. Mixed mosaics 

of mangrove species make up the majority of mangrove swamps at NAS Key West, which vary 

continuously over a given area with regard to dominance. 

Many terrestrial and aquatic vertebrate species are associated with mangrove swamp habitats. At least 

220 species of fishes, 24 reptile and amphibian species, 18 mammal species, and 181 bird species (guilds 

include 18 wading birds, 25 probing shore birds, 29 floating and diving water birds, 14 aerially searching 

birds, 20 birds of prey, and 71 arboreal birds) inhabit mangrove swamp habitats in Florida (Myers and 

Ewel, 1990). 

1.4.8.1.2 Coastal Rock Barren 

,., ‘. An estimated 8 to 10 percent of the natural vegetation at NAS Key West can be classified as coa.stal rock 

barren (FNAI, 1994). Coastal rock barrens are generally characterized as flat rocklands with much 

exposed and eroded limestone, sparsely vegetated with stunted, xeric, and halophytic shrubs, cacti, 

algae, and herbs. Buttonwood in some form often dominates this community. It can vary from bonsai-like 

sprawling shrubs less than 30 cm in height growing with two or three other stunted halophytes on 

essentially bare rock pavement to erect, multi-trunked IO-m-tall trees growing on deeper marls and 

associated with a rich variety of xerophytic shrubs, trees, cacti, graminoids, and forbs. Typical species 

include saffron plum (Bumelia celastrina), Christmas berry (Lycium carohana), cat’s claw (Pifhecellobium 

keyense), erithalis (Er-ithalis fruticosa), bay cedar (Suriana maritima), indigo berry (Randia aculeata), wild 

dilly (Manilkara bahamensis), poisonwood (Metopium toxiferum), seagrape (Coccoloba uvifera), joewood 

(Jacquinia keyensis), rhacoma (Crossopetalum rhacoma), Spanish stopper (Eugenia myrtoides), saltgrass 

(Distichlis spicata), fimbristylis (fimbrisfylis castanea), and Porter’s broom spurge (Charnaesyce 

porteriana var. scoparia). In these sites, the coastal rock barren becomes a relatively dense thorn scrub 

thicket of sclerophyllous vegetation that typically includes epiphytic bromeliads and orchids. 

At NAS Key West, coastal rock barren occurs in both the open pavement rockland form and in the deeper 

marl thicket form. A wide range of forms of this community type at NAS Key West supports populations of 

various vascular plants and vertebrates. 
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mangroves with closed canopies 10 to 12 m tall and trees with 20-centimeter (cm)-diameters ;at breast 

height (DBH)(FNAI, 1994). 

Most of the mangrove vegetation at NAS Key West falls well between these extremes. The classic zone 

pattern of red mangrove to black mangrove to white mangrove to buttonwood along a seaward to 

landward elevational and salinity gradient is evident in some areas, but absent at others. Mixed mosaics 

of mangrove species make up the majority of mangrove swamps at NAS Key West, which vary 

continuously over a given area with regard to dominance. 

Many terrestrial and aquatic vertebrate species are associated with mangrove swamp habitats. At least 

220 species of fishes, 24 reptile and amphibian species, 18 mammal species, and 181 bird species (guilds 

include 18 wading birds, 25 probing shore birds, 29 floating and diving water birds, 14 aerially searching 

birds, 20 birds of prey, and 71 arboreal birds) inhabit mangrove swamp habitats in Florida (Myers and 

Ewel, 1990). 

1.4.8.1.2 Coastal Rock Barren 

An estimated 8 to 10 percent of the natural vegetation at NAS Key West can be classified as coastal rock 

barren (FNAI, 1994). Coastal rock barrens are generally characterized as flat rocklands with much 

exposed and eroded limestone, sparsely vegetated with stunted, xeric, and halophytic shrubs, cacti, 

algae, and herbs. Buttonwood in some form often dominates this community. It can vary from bonsai-like 

sprawling shrubs less than 30 cm in height growing with two or three other stunted halophytes on 

essentially bare rock pavement to erect, multi-trunked 10-m-tall trees growing on deeper marls and 

associated with a rich variety of xerophytic shrubs, trees, cacti, graminoids, and forbs. Typical species 

include saffron plum (Bumelia ce/astrina) , Christmas berry (Lycium caro/inana), cat's claw (Pithecellobium 

keyense) , erithalis (Erithalis fruticosa) , bay cedar (Suriana maritima), indigo berry (Randia acu/eata), wild 

dilly (Manilkara bahamensis) , poisonwood (Metopium toxiferum) , seagrape (Cocc%ba uvifera) , joewood 

(Jacquinia keyensis), rhacoma (Crossopeta/um rhacoma) , Spanish stopper (Eugenia myrtoides), saltgrass 

(Distichlis spicata) , fimbristylis (Fimbristy/is castanea), and Porter's broom spurge (Chamaesyce 

porteriana var. scoparia). In these sites, the coastal rock barren becomes a relatively dense thorn scrub 

thicket of sclerophyllous vegetation that typically includes epiphytic bromeliads and orchids. 

At NAS Key West, coastal rock barren occurs in both the open pavement rockland form and in thl3 deeper 

marl thicket form. A wide range of forms of this community type at NAS Key West supports populations of 

various vascular plants and vertebrates. 
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1.4.8.1.3 Rockland Hammock 

Rockland hammocks, small patches of closed, broad-leaved forests, contain a large number of evergreen 

and semievergreen tropical tree species. These hammocks occupy elevated, rarely inundated areas and 

make up an estimated 10 percent of the natural vegetation on NAS Key West (FNAI, 1994). Rockland 

hammock exhibits considerable variation in floristics, structural attributes, and relative dominance in 

canopy and understory composition. The rockland hammocks of the lower Keys are generally two layered 

forests with a discontinuous emergent canopy of deciduous species and a continuous evergreen canopy. 

They exhibit no well-defined subcanopy shrub layer or ground flora. Rockland hammock at NAS Key 

West generally displays a discontinuous emergent layer consisting of dry-season deciduous species such 

as Jamaica dogwood (Piscidia piscipula), poisonwood, or gumbo-iumbo (Bursera simaruba). The 

evergreen continuous canopy layer typically consists of blolly (Pisonia disco/or), pigeon plum (Coccoloba 

diversifolia), Spanish stopper, white stopper (Eclgenia exillaris), black ironwood (Krugiodendron fen-urn), 

willow bustic (Dipholis saiicifolia), darling plum (Reynosia septentrionalis), wild dilly, brittle thatch palm 

(Tbrinax morrisi& torchwood (Amyris elemifera), and inkbark (Exotbea paniculata) (FNAI, 1994). 

Rockland hammock offers prime foraging areas for white-crowned pigeon and many wintering and 

migratory passerines. During the spring and summer, hammocks provide foraging and nesting habitat for 

black-whiskered vireos and mangrove cuckoos. Hammocks and hammock edges are generally good 

habitat throughout the year for most of the terrestrial herpetofauna of the lower Keys (FNAI, 1994). 

1.4.8.1.4 Coastal Berm 

NAS Key West contains several plant communities that can be classified as coastal berm. Approximately 

4 percent of the natural plant communities can be classified as coastal berm (FNAI, 1994). Most typically, 

it occurs along the edges of shallow lagoons and consists of a low shell and marl ridge supporting plant 

species such as joewood, bay cedar, erithalis, seven-year apple (Casasia clausiifolia), sea ox-eye daisy 

(Borrichia so.), sea grape, and saltgrass, among others (FNAI, 1994). 

Another form of the coastal berm community at NAS Key West consists of deep storm-deposited marl and 

shell ridges integrated into the coastal rock barren community. Typically, these small patches of coastal 

berm appear as low ridges or hummocks covering the rocky pavement. They support a wide variety of 

xeric thorn scrub species, particularly saffron plum, cats claw, poisonwood, buttonwood, sea grape, 

joewood, prickly pear cactus (Opuntia stricta), fimbristylis, and cordgrass (Sparfina spartinae). These 

marl/shell deposits support a wide variety of other species, depending on the degree of arboreal 

development and the actual size of the patch (FNAI, 1994). 
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Rockland hammocks, small patches of closed, broad-leaved forests, contain a large number of evergreen 

and semievergreen tropical tree species. These hammocks occupy elevated, rarely inundated areas and 

make up an estimated 10 percent of the natural vegetation on NAS Key West (FNAI, 1994). Rockland 

hammock exhibits considerable variation in floristics, structural attributes, and relative dominance in 

canopy and understory composition. The rockland hammocks of the lower Keys are generally tlNo layered 

forests with a discontinuous emergent canopy of deciduous species and a continuous evergreen canopy. 

They exhibit no well-defined subcanopy shrub layer or ground flora. Rockland hammock at NAS Key 

West generally displays a discontinuous emergent layer consisting of dry-season deciduous species such 

as Jamaica dogwood (Piscidia piscipu/a) , poisonwood, or gumbo-Iumbo (Bursera simaruba). The 

evergreen continuous canopy layer typically consists of blolly (Pisonia disc%r), pigeon plum (Cocc%ba 

diversifolia) , Spanish stopper, white stopper (Eugenia exillaris) , black ironwood (Krugiodendron ferrum), 

willow bustic (Dipholis salicifolia) , darling plum (Reynosia septentrionalis) , wild dilly, brittle thatch palm 

(Thrinax morrisiJ) , torchwood (Amyris e/emifera), and inkbark (Exothea paniculata) (FNAI, 1994). 

Rockland hammock offers prime foraging areas for white-crowned pigeon and many wintering and 

migratory passerines. During the spring and summer, hammocks provide foraging and nesting habitat for 

black-whiskered vireos and mangrove cuckoos. Hammocks and hammock edges are generally good 

habitat throughout the year for most of the terrestrial herpetofauna of the lower Keys (FNAI, 1994). 

1.4.8.1.4 Coastal Berm 

NAS Key West contains several plant communities that can be classified as coastal berm. Approximately 

4 percent of the natural plant communities can be classified as coastal berm (FNAI, 1994). Most typically, 

it occurs along the edges of shallow lagoons and consists of a low shell and marl ridge supporting plant 

species such as joewood, bay cedar, erithalis, seven-year apple (Casasia clausiifolia) , sea ox-eye daisy 

(Borrichia sp.), sea grape, and saltgrass, among others (FNAI, 1994). 

Another form of the coastal berm community at NAS Key West consists of deep storm-deposited marl and 

shell ridges integrated into the coastal rock barren community. Typically, these small patches of coastal 

berm appear as low ridges or hummocks covering the rocky pavement. They support a wide variety of 

xeric thorn scrub species, particularly saffron plum, cat's claw, poisonwood, buttonwood, sea grape, 

joewood, prickly pear cactus (Opuntia stricta) , fimbristylis, and cordgrass (Spartina spartinae). These 

marl/shell deposits support a wide variety of other species, depending on the degree of arboreal 

development and the actual size of the patch (FNAI, 1994). 
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I-,\.% , As habitat for vertebrates, coastal berm provides suitable foraging habitat for wintering and migratory 

birds. During periods of spring high tides, coastal berm situated along lagoons provides foragincl or short- 

term roosting habitat for a variety of wading birds. Raccoons (Procyon lotor) use this lagoon edge 

community extensively for foraging. 

1.4.8.1.5 Beach Dune 

Less than 1 percent of NAS Key West consists of a sandy beach association that can be classified as 

beach dune (FNAI, 1994). None of these areas have well-developed dunes or dune vegetation. These 

communities provide potential habitat, albeit of poor quality, for nesting sea turtles and as seasonal 

foraging areas for several wading bird species. Due to the limited size of the beach areas at NAS Key 

West, very few vertebrate species would be expected to occur on these areas. 

1.4.8.2 Wildlife 

As expected, wildlife species at NAS Key West vary considerably depending on habitat. Developed areas 

of the base limit wildlife species primarily to birds associated with urbanized areas. A variety of species, 

. . . . ..%, however, use the relatively undisturbed habitats (particularly mangrove swamps and lagoons). 

An 1 l-month field study observed 126 species of birds at NAS Key West (FNAI, 1994). As many as 300 

species of birds might use habitats on the base either as migrants or as residents (Schuetz, 1996). 

Biologists observed four snake and three lizard species during the Florida Natural Areas Inventory (FNAI) 

study; the black racer (Co/her constrictor), red rat snake (Elaphe guffata gutiata), Eastern diamondback 

rattlesnake (Crotalus adamanteus), rough green snake (Opheodrys aestivus), Florida Keys mole skink 

(Eumeces egregius egregius), Carolina anole (Anolis carolinensis), and brown Cuban anole (/\. sagrel) 

(FNAI, 1994). Biologists previously observed the endangered Eastern indigo snake (Drymarchon corals 

coupe/-/] (FNAI, 1994); this and other reptiles and amphibians undoubtedly occur on the base. 

Very few mammal species occur on NAS Key West and in the lower Florida Keys. Only three native 

mammal species were observed during the FNAI study: the Lower Keys marsh rabbit, the raccoon, and 

the opossum (Didelphis virginianus) (FNAI, 1994). Raccoons are abundant and widespread on the base, 

and opossums are uncommon. 

Relatively harsh natural ecological conditions in the Keys (i.e., poor soils, scarcity of fresh water) likely 

ensure a low species diversity of mammals. In addition, humans have extensively altered or destroyed 

natural habitats, so remaining natural habitats occur in small isolated patches. Exotic species such as 
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As habitat for vertebrates, coastal berm provides suitable foraging habitat for wintering and migratory 

birds. During periods of spring high tides, coastal berm situated along lagoons provides foragin~1 or short

term roosting habitat for a variety of wading birds. Raccoons (Procyon lotor) use this lagoon edge 

community extensively for foraging. 

1.4.8.1.5 Beach Dune 

Less than 1 percent of NAS Key West consists of a sandy beach association that can be classified as 

beach dune (FNAI, 1994). None of these areas have well-developed dunes or dune vegetation. These 

communities provide potential habitat, albeit of poor quality, for nesting sea turtles and as seasonal 

foraging areas for several wading bird species. Due to the limited size of the beach areas at NAS Key 

West, very few vertebrate species would be expected to occur on these areas. 

1.4.8.2 Wildlife 

As expected, wildlife species at NAS Key West vary considerably depending on habitat. Developed areas 

of the base limit wildlife species primarily to birds associated with urbanized areas. A variety of species, 

however, use the relatively undisturbed habitats (particularly mangrove swamps and lagoons). 

An 11-month field study observed 126 species of birds at NAS Key West (FNAI, 1994). As many as 300 

species of birds might use habitats on the base either as migrants or as residents (Schuetz, 1996). 

Biologists observed four snake and three lizard species during the Florida Natural Areas Inventory (FNAI) 

study; the black racer (Coluber constrictor), red rat snake (Elaphe guttata guttata), Eastern diamondback 

rattlesnake (Crotalus adamanteus) , rough green snake (Opheodrys aestivus) , Florida Keys mole skink 

(Eumeces egregius egregius), Carolina anole (Ano/is carolinensis) , and brown Cuban anole (A. sagre/) 

(FNAI, 1994). Biologists previously observed the endangered Eastern indigo snake (Drymarchon corais 

coupen) (FNAI, 1994); this and other reptiles and amphibians undoubtedly occur on the base. 

Very few mammal species occur on NAS Key West and in the lower Florida Keys. Only thme native 

mammal species were observed during the FNAI study: the Lower Keys marsh rabbit, the raccoon, and 

the opossum (Dide/phis virginianus) (FNAI, 1994). Raccoons are abundant and widespread on the base, 

and opossums are uncommon. 

Relatively harsh natural ecological conditions in the Keys (i.e., poor soils, scarcity of fresh water) likely 

ensure a low species diversity of mammals. In addition, humans have extensively altered or destroyed 

natural habitats, so remaining natural habitats occur in small isolated patches. Exotic species such as 
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Australian pine have invaded and thus significantly altered many natural areas. Carnivorous mammals at 

NAS Key West are limited to raccoons and feral cats. No moles and shrews live on the base, and few 

rodent species occur there. Neither the eastern harvest mouse (Reithrodontomys humulis) nor the cotton 

mouse (Peromyscus gossypinus), both common in most of Florida, occur on the base. Native terrestrial 

mammals on the base appear to be limited to raccoons, marsh rabbits, opossums, and cotton rats 

(Sigmocfon hispious). Silver rice rats (Oryzomys argenfafus) have been recorded on Saddlebunch Key 

but not on Boca Chica Key or Key West, in spite of extensive trapping efforts (FNAI, 1994). Three exotic 

rodents also occur on the base: the Norway rat (Raffus norvegicus), black rat (Rattus rattus), and house 

mouse (Mus muscu/us) (Frank, 1996; Schuetz, 1996). 

1.4.8.3 Threatened and Endangered Species 

Tables l-l and l-2 present Federal and State-listed threatened and endangered species recorded at NAS 

Key West (FNAI, 1994). A few listed threatened and endangered species not recorded on Tables l-l and 

l-2 undoubtedly occur on the base but have not been reported to the Florida Natural Areas Inventory 

(FNAI). For example, several listed sea turtle species occasionally use beaches in the Key West area (IT 

Corporation, 1994). The Florida tree snail (Liguus fasciatus), listed as a Species of Special Concern 

(SSC) by the Florida Game and Fresh Water Fish Commission (FGFWFC); the Stock Island tree snail 

(On’halicus reses), listed as endangered by the FGFWFC and threatened by the United States Fish and 

Wildlife Service (FWS); and the mangrove rivulus (Rivulus marmoratus), listed as SSC by FGFWFC, 

might occur in the area (Deyrup and Franz, 1994; Gilbert, 1992). 

B&R Environmental biologists observed several threatened and endangered species during field activities 

associated with the Supplemental RFIIRI. For example, biologists observed an active bald eagle nest 

approximately 0.5 mile west of SWMU 5. Wading birds, including little blue herons, snowy egrets, 

tricolored herons, reddish egrets, and white ibis, were observed foraging in lagoons and ditches. During 

field activities, biologists observed white crowned pigeons in flight at various locations. Biologists have 

observed ospreys and recorded three nesting pairs on the base (FNAI, 1994). 

1.5 ENVIRONMENTAL RESTORATION BACKGROUND 

The EPA and FDEP provide regulatory agency oversight to the Navy environmental restoration program at 

NAS Key West. All aspects of the program comply with State and Federal regulations as enforced by 

these regulatory agencies. 
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Australian pine have invaded and thus significantly altered many natural areas. Carnivorous mammals at 

NAS Key West are limited to raccoons and feral cats. No moles and shrews live on the base, and few 

rodent species occur there. Neither the eastern harvest mouse (Reithrodontomys humuJis) nor the cotton 

mouse (Peromyscus gossypinus) , both common in most of Florida, occur on the base. Native terrestrial 

mammals on the base appear to be limited to raccoons, marsh rabbits, opossums, and cotton rats 

(Sigmodon hispidus). Silver rice rats (Oryzomys argentatus) have been recorded on Saddlebunch Key 

but not on Boca Chica Key or Key West, in spite of extensive trapping efforts (FNAI, 1994). Three exotic 

rodents also occur on the base: the Norway rat (Rattus nONegicus), black rat (Rattus rattus), and house 

mouse (Mus musculus) (Frank, 1996; Schuetz, 1996). 

1.4.8.3 Threatened and Endangered Species 

Tables 1-1 and 1-2 present Federal and State-listed threatened and endangered species recorded at NAS 

Key West (FNAI, 1994). A few listed threatened and endangered species not recorded on Tables 1-1 and 

1-2 undoubtedly occur on the base but have not been reported to the Florida Natural Areas Inventory 

(FNAI). For example, several listed sea turtle species occasionally use beaches in the Key West area (IT 

Corporation, 1994). The Florida tree snail (Liguus fasciatus) , listed as a Species of Special Concern 

(SSG) by the Florida Game and Fresh Water Fish Commission (FGFWFC); the Stock Island tree snail 

(Orthalicus reses) , listed as endangered by the FGFWFC and threatened by the United States Fish and 

Wildlife Service (FWS); and the mangrove rivulus (RivuJus marmoratus) , listed as SSC by FGFWFC, 

might occur in the area (Deyrup and Franz, 1994; Gilbert, 1992). 

B&R Environmental biologists observed several threatened and endangered species during field activities 

associated with the Supplemental RFIIRI. For example, biologists observed an active bald eagle nest 

approximately 0.5 mile west of SWMU 5. Wading birds, including little blue herons, snowy egrets, 

tricolored herons, reddish egrets, and white ibis, were observed foraging in lagoons and ditches. During 

field activities, biologists observed white crowned pigeons in flight at various locations. Biologists have 

observed ospreys and recorded three nesting pairs on the base (FNAI, 1994). 

1.5 ENVIRONMENTAL RESTORATION BACKGROUND 

The EPA and FDEP provide regulatory agency oversight to the Navy environmental restoration program at 

NAS Key West. All aspects of the program comply with State and Federal regulations as enforced by 

these regulatory agencies. 
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TABLE l-l 

THREATENED AND ENDANGERED ANIMAL SPECIES KNOWN TO OCCUR 
AT NAS KEY WEST (FNAI, 1994) 

NAS KEY WEST 

Common Name 

Fish 

1 Key silverside 

Scientific Name 

1 Menidia conchorum 

Designated Status 

FGFWFC 
3 

FWS 

T -1 

Reptiles 

Eastern indigo snake 

Red rat snake 

Dtymarchon corais couperi T 

Elaphe guttata guttata ssc 
I 

Florida Keys mole skink 1 Eumeces egregius eweaius 1 ssc -1 
I I - - - - I I I 

Birds 

White crowned pigeon 

Little blue heron 

Reddish egret 

Columba leucocephala 

Earefta caerulea 
I - 

1 Egrefta rufescens 

T 

ssc :---I I I 

ssc I -I 

Snowy egret 

Tricolored heron 

White ibis 

Egreffa thula 

Esretta tricolor 
f - 

) Eudocimus a/bus 

ssc 

ssc :---I 

Bald eagle 

Osprey 

Brown pelican 

Least tern 

Haliaeetus leucocephalus 

Pandion haliaetus 

Pelecanus occiden talis 

Sferna anfillarum 

T 

ssc 

ssc 

T 

Mammals 

Silver rice rat 

Lower Keys marsh rabbit 

Florida manatee 

Otyzomys palustris 

Sylvilagus palustris hefneri 

Trichechus manafus 

Notes: E = Endangered. 
T = Threatened. 
SSC = Species of special concern. 
- = Not Listed. 
FGFWFC = Florida Game and Fresh Water Fish Commission. 
FWS = U.S. Fish and Wildlife Service. 
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THREATENED AND ENDANGERED ANIMAL SPECIES KNOWN TO OCCUR 
AT NAS KEY WEST (FNAI, 1994) 

NASKEYWEST 

Common Name Scientific Name 

Fish 

I Key silverside I Menidia conchorum 

Reptiles 

Eastern indigo snake Drymarchon corals couperi 

Red rat snake Elaphe guttata guttata 

Florida Keys mole skink Eumeces egregius egregius 

Birds 

White crowned pigeon Columba leucocephala 

Little blue heron Egretta caerufea 

Reddish egret Egretta rufescens 

Snowy egret Egretta thula 

Tricolored heron Egretta tricolor 

White ibis Eudocimus albus 

Bald eagle Haliaeetus leucocephalus 

Osprey Pandion haliaetus 

Brown pelican Pelecanus occidentalis 

Least tern Sterna antillarum 

Mammals 

Silver rice rat Oryzomys palustris 

Lower Keys marsh rabbit Sylvilagus palustris hefneri 

Florida manatee Trichechus manatus 

Notes: E = Endangered. 
T = Threatened. 
sse = Species of special concern. 
- = Not Listed. 
FGFWFC = Florida Game and Fresh Water Fish Commission. 
FWS = U.S. Fish and Wildlife Service. 
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FGFWFC I FW~ 

T 

T T 

sse -
sse -

T -
SSC -
SSC -
SSC -
sse -
sse -

T T 

sse -
sse -

T -

E E 

E E 

E E 
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TABLE 1-2 

THREATENED AND ENDANGERED PLANT SPECIES KNOWN TO OCCUR 
AT NAS KEY WEST (FNAI, 1994) 

NAS KEY WEST 

Common Name 

Bahama brake Pteris bahamensis E 
I 

West Indies mahogany 

Brittle thatch palm 

Swietenia mahogani 

Thrinax morrissi 

E 

E 

Florida thatch palm Thrinax radiata E 
I 

Banded wild pine 

Worm-vine orchid 

Tillandsia flexuosa 

Vanilla barbellata 

E 

E 

Notes: E = Endangered. 
T = Threatened. 
- = Not Listed. 
FDA = Florida Department of Agriculture and Consumer Services. 
FWS = U.S. Fish and Wildlife Service. 
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r Designated Status I 
Common Name 

Blodgett's wild mercury 

Locustberry 

Porter's spurge 

Geiger tree 

Rhacoma 

Wild cotton 

Manchineel 

Joewood 

Bahama brake 

West Indies mahogany 

Brittle thatch palm 

Florida thatch palm 

Banded wild pine 

Worm-vine orchid 

Notes: E :: Endangered. 
T = Threatened. 
- ::: Not Listed. 

Scientific Name FDA 

Argythamnia bladgettii E 

Byrsonima Lucida E 

Chamaesyce porleriana E 

Cordia sebestena E 

Crossopetalum rhecoma E 

Gossypium hirsutum E 

Hippomane maneinella E 

Jacquinia keyensis T 

Pteris bahamensis E 

Swietenia mahagani E 

Thrinax morrissi E 

Thrinax radiata E 

Tillandsia flexuasa E 

Vanilla barbel/ata E 

FDA::: Florida Department of Agriculture and Consumer Services. 
FWS:: U.S. Fish and Wildlife Service. 
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1 s.1 Installation Restoration Proqram 

The Department of Defense (DOD) initiated the IR programs to protect public health and the environment 

through the investigation and remediation of conditions related to contamination resulting from past waste 

management and disposal activities. In 1975, the U.S. Army developed a pilot program to investigate past 

disposal sites at military installations. In 1980, DOD developed the IR program from the Army program 

and instructed the services to comply with IR program guidelines. The IR program complies with RCRA, 

Hazardous and Solid Waste Amendments (HSWA), and Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 (CERCLA) as amended by the Super-fund Amendments and 

Reauthorization Act (SARA) to address AOCs. NAS Key West has operated an active IR program since 

1985. 

RCRAlHSWA Corrective Action Pro!xam 

RCRA, which ensures the management of solid and hazardous wastes in an environmentally sound 

manner, applies to hazardous waste treatment, storage, and disposal (TSD) facilities. RCRA Corrective 

Action, as mandated by HSWA, is the process by which hazardous waste TSDs are investig*ated and 

remediated, where necessary, to address releases of hazardous substances from these RCRA-permitted 

facilities. The RCRA/HSWA program has four components: the RCRA Facility Assessment (RFA), RFI, 

Corrective Measures Study (CMS), and Corrective Action. 

B&R Environmental prepared a Corrective Action Management Plan (CAMP) to outline the strategy for 

finalizing completion of the RFVRI assessment to confirm and characterize the nature and extent of 

releases of hazardous substances to the environment at NAS Key West (B&R Environmental, 19!97). The 

RCRAlHSWA corrective action program addresses all SWMUs at NAS Key West (designated as “SWMU” 

sites) except the currently operating units which are regulated by current permit conditions. The 

Supplemental RFVRI was conducted pursuant to HSWA Permit No. FL6-170-022-952 and the approved 

CAMP (B&R Environmental, 1997). 

CERCLA Remedial Investigation 

In October 1992, ABB Environmental Services, Inc. (ABB) submitted final Documentation Support and 

Hazard Ranking System Scoring (HRS) II for 12 sites at NAS Key West (ABB, 1992). ABB scored sites 

on a worst-first basis and continued until a threshold score of 50 or greater was obtained. They calculated 

a complete HRS II score for the entire NAS Key West and scored one of the individual twelve sites. A 
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The Department of Defense (DOD) initiated the IR programs to protect public health and the environment 

through the investigation and remediation of conditions related to contamination resulting from pc~st waste 

management and disposal activities. In 1975, the U.S. Army developed a pilot program to inveshgate past 

disposal sites at military installations. In 1980, DOD developed the IR program from the Army program 

and instructed the services to comply with IR program guidelines. The IR program complies with RCRA, 

Hazardous and Solid Waste Amendments (HSWA), and Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and 

Reauthorization Act (SARA) to address AOCs. NAS Key West has operated an active IR program since 

1985. 

1.5.2 RCRA/HSWA Corrective Action Program 

RCRA, which ensures the management of solid and hazardous wastes in an environmentally sound 

manner, applies to hazardous waste treatment, storage, and disposal (TSD) facilities. RCRA Corrective 

Action, as mandated by HSWA, is the process by which hazardous waste TSDs are investigated and 

remediated, where necessary, to address releases of hazardous substances from these RCRA-permitted 

facilities. The RCRAlHSWA program has four components: the RCRA Facility Assessment (RFA), RFI, 

Corrective Measures Study (CMS), and Corrective Action. 

B&R Environmental prepared a Corrective Action Management Plan (CAMP) to outline the strategy for 

finalizing completion of the RFI/RI assessment to confirm and characterize the nature and I;xtent of 

releases of hazardous substances to the environment at NAS Key West (B&R Environmental, 1997). The 

RCRAlHSWA corrective action program addresses all SWMUs at NAS Key West (designated as "SWMU" 

Sites) except the currently operating units which are regulated by current permit conditions. The 

Supplemental RFI/RI was conducted pursuant to HSWA Permit No. FL6-170-022-952 and the approved 

CAMP (B&R Environmental, 1997). 

1.5.3 CERCLA Remedial Investigation 

In October 1992, ABB Environmental Services, Inc. (ABB) submitted final Documentation Support and 

Hazard Ranking System Scoring (HRS) II for 12 sites at NAS Key West (ABB, 1992). ABB scored sites 

on a worst-first basis and continued until a threshold score of 50 or greater was obtained. They c;alculated 

a complete HRS II score for the entire NAS Key West and scored one of the individual twelve sites. A 
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copy of the report was also submitted directly to EPA Region IV. Currently, NAS Key West is not included 

on the National Priority List. 

The Navy implements cleanup activities for the IR Program not addressed by a RCRAIHSWA program in 

accordance with the National Contingency Plan (NCP) and CERCLA as amended by SARA. CERCLA 

establishes the approach to address and clean up hazardous waste sites at both private and Federal 

facilities. These investigations are commonly known as Rls. The CERCLA program applies to sites 

(designated as “IR” and “AOC” sites) not addressed by the RCRAIHSWA program. 

1.6 INVESTIGATIVE HISTORY 

Several investigations have been performed at NAS Key West since the mid-1980s to identify, confirm, or 

delineate contamination at 15 sites identified at NAS Key West. This section summarizes each study and 

describes interim remedial actions occurring at several sites in 1995 and 1996. 

1.6.1 Investigative Activities and Documentation 

Based on historical data, aerial photographs, field inspections, and personnel interviews, eight potentially 

contaminated sites were initially identified at NAS Key West. As part of the Naval Assessment and 

Control of Installation Pollutants Program (NACIP) (i.e., the Navy’s predecessor to the IR program), 

Envirodyne Engineers, Inc., performed an Initial Assessment Study (IAS) at NAS Key West in 1985 

(Envirodyne Engineers, 1985). Envirodyne evaluated each of the eight potentially contaminated sites with 

regard to contamination characteristics, migration pathways, and pollutant receptors. As a result, they 

recommended a study to confirm or deny suspected contamination by sampling and monitoring for six of 

these sites (Note: where applicable, current site designations are shown in parentheses following the site 

name): 

l Site No. 1: Truman Annex Refuse Disposal Area (IR 1) 

l Site No. 2: Transformer Oil Disposal Area 

l Site No. 3: Truman Annex DDT Mixing Area (IR 3) 

l Site No. 4: Boca Chica Open Disposal Area (SWMU 1) 

l Site No. 5: Boca Chica DDT Mixing Area (SWMU 2) 

l Site No. 8: Fleming Key South Landfill (IR 8) 
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copy of the report was also submitted directly to EPA Region IV. Currently, NAS Key West is not included 

on the National Priority List. 

The Navy implements cleanup activities for the IR Program not addressed by a RCRAlHSWA program in 

accordance with the National Contingency Plan (NCP) and CERCLA as amended by SARA. CERCLA 

establishes the approach to address and clean up hazardous waste sites at both private and Federal 

facilities. These investigations are commonly known as Rls. The CERCLA program applies to sites 

(designated as "JR" and "AOC" sites) not addressed by the RCRAlHSWA program. 

1.6 INVESTIGATIVE HISTORY 

Several investigations have been performed at NAS Key West since the mid-1980s to identify, confirm, or 

delineate contamination at 15 sites identified at NAS Key West. This section summarizes each study and 

describes interim remedial actions occurring at several sites in 1995 and 1996. 

1.6.1 Investigative Activities and Documentation 

Based on historical data, aerial photographs, field inspections, and personnel interviews, eight potentially 

contaminated sites were initially identified at NAS Key West. As part of the Naval Assessment and 

Control of Installation Pollutants Program (NACIP) (Le., the Navy's predecessor to the IR program), 

Envirodyne Engineers, Inc., performed an Initial Assessment Study (lAS) at NAS Key West in 1985 

(Envirodyne Engineers, 1985). Envirodyne evaluated each of the eight potentially contaminated sites with 

regard to contamination characteristics, migration pathways, and pollutant receptors. As a result, they 

recommended a study to confirm or deny suspected contamination by sampling and monitoring for six of 

these sites (Note: where applicable, current site deSignations are shown in parentheses following the site 

name): 

• Site NO.1: Truman Annex Refuse Disposal Area (IR 1) 

• Site NO.2: Transformer Oil Disposal Area 

• Site NO.3: Truman Annex DDT Mixing Area (IR 3) 

• Site NO.4: Boca Chica Open Disposal Area (SWMU 1) 

• Site NO.5: Boca Chica DDT Mixing Area (SWMU 2) 

• Site NO.8: Fleming Key South Landfill (lR 8) 
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,,. i_ After the completion of the IAS report, Envirodyne recommended three more sites for investigation based 

on additional information collected: 

l Site No. 7: Fleming Key North Landfill (IR 7) 

l Site No. 9: Trumbo Point Bulk Fuel Storage Area 

l Site No. 10: Boca Chica Fire-Fighting Training Area (SWMU 3) 

Geraghty and Miller performed the verification phase of the IR confirmation study in 1986 (Geraghty & 

Miller, 1987). This study verified the presence or absence of shallow groundwater and soil contamination 

at the various sites and recommended additional investigation be undertaken at eight of the sites (i.e., no 

additional work was recommended for Site No. 2, Transformer Oil Disposal Area) during the 

characterization phase of the confirmation study. 

In April 1988, a visual site inspection conducted by EPA at NAS Key West as part of the RFA process 

(EPA, 1988) identified the following seven SWMUs at NAS Key West (Note: SWMUs 1 through 3 were 

previously identified as part of the IAS and verification phase): 

I .i. . SWMUI: Boca Chica Open Disposal Area 

l sWMu2: Boca Chica DDT Mixing Area 

l SWMUS: Boca Chica Fire-Fighting Training Area 

. SWMU4: Aircraft Intermediate Maintenance Department (AIMD) Building A-980 

l sWMu5: Boca Chica AIMD Sand Blasting Building A-990 

l SWMU6: Wastewater Treatment Plant 

. SWMU7: Former Hazardous Waste Storage Building A-824 

EPA prepared a draft RFA report in 1988 (EPA, 1988) that recommended SWMUs 1 through 6 for an RFI 

under the HSWA permit. That report recommended that contamination adjacent to the Former Hazardous 

Waste Storage Building A-824 be addressed as a release from a SWMU rather than as part of the closure 

of the unit (SWMU 7). The consulting firm of Blasland, Bouck, and Lee (BB&L) performed a cleanup of 

possible hazardous materials at Building A-824 and the surrounding area in 1991 that involved the 

removal and off-site treatment and disposal of 26 cubic yards of polychlorinated biphenyl (PCB)- 

contaminated soil. The building is currently used for storage of empty 55-gallon drums and old 

transformers and houses a solvent recycling operation. 

,, ‘“i IT Corporation performed an RI in 1990 to evaluate potential contaminant sources at eight of the NAS Key 

West sites listed above. The RI assessed risk to the environment and human health and determined the 
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on additional information collected: 
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Geraghty and Miller performed the verification phase of the IR confirmation study in 1986 (Geraghty & 

Miller, 1987). This study verified the presence or absence of shallow groundwater and soil contamination 

at the various sites and recommended additional investigation be undertaken at eight of the sites (i.e., no 

additional work was recommended for Site No.2, Transformer Oil Disposal Area) during the 

characterization phase of the confirmation study. 

In April 1988, a visual site inspection conducted by EPA at NAS Key West as part of the RFA process 

(EPA, 1988) identified the following seven SWMUs at NAS Key West (Note: SWMUs 1 througll 3 were 

previously identified as part of the lAS and verification phase): 

• SWMU 1: Boca Chica Open Disposal Area 

• SWMU2: Boca Chica DDT Mixing Area 

• SWMU 3: Boca Chica Fire-Fighting Training Area 

• SWMU4: Aircraft Intermediate Maintenance Department (AIMD) Building A-980 

• SWMU 5: Boca Chica AIMD Sand Blasting Building A-990 

• SWMU 6: Wastewater Treatment Plant 

• SWMU 7: Former Hazardous Waste Storage Building A-824 

EPA prepared a draft RFA report in 1988 (EPA, 1988) that recommended SWMUs 1 through 6 for an RFI 

under the HSWA permit. That report recommended that contamination adjacent to the Former Hazardous 

Waste Storage Building A-824 be addressed as a release from a SWMU rather than as part of the closure 

of the unit (SWMU 7). The consulting firm of Blasland, Bouck, and Lee (BB&L) performed a cleanup of 

possible hazardous materials at Building A-824 and the surrounding area in 1991 that involved the 

removal and off-site treatment and disposal of 26 cubic yards of polychlorinated biphenyl (PCB)

contaminated soil. The building is currently used for storage of empty 55-gallon drums and old 

transformers and houses a solvent recycling operation. 

IT Corporation performed an RI in 1990 to evaluate potential contaminant sources at eight of the NAS Key 

West sites listed above. The RI assessed risk to the environment and human health and determined the 
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necessity for remedial actions. IT Corporation prepared a preliminary RI report (IT Corporation, 1991) 

addressing the following sites: 

. SWMU 1: 

. SWMU2: 

. SWMU 3: 

l IRI: 

. IR3: 

. IR7: 

l IR8: 

l Site No. 9: 

Boca Chica Open Disposal Area 

Boca Chica DDT Mixing Area 

Boca Chica Fire-Fighting Training Area 

Truman Annex Refuse Disposal Area 

Truman Annex DDT Mixing Area 

Fleming Key North Landfill 

Fleming Key South Landfill 

Trumbo Point Annex Bulk Fuel Storage Area 

After the Preliminary RI was conducted, NAS Key West was issued the current RCRA/HSWA permit 

(August 30, 1990). The permit identified six SWMUs requiring an RFI. The Wastewater Treatment Plant 

(SWMU 6) is currently in operation and permitted separately; therefore, it is not included in the RFVRI 

program. Three of these SWMUs were previously investigated as IR sites under the IR confirmation 

study. The Trumbo Point Annex Fuel Farm, one of the IR sites included in the Preliminary RI, was not 

included in the next investigation since it was being evaluated for remedial action. Therefore, the Navy 

added two new IR sites and two AOCs to the IR Program investigation along with the three SWMUs not 

previously investigated. Using the current site designations, Table 1-3 summarizes known or suspected 

contaminants and site status for the sites identified as requiring investigation at NAS Key West. 

Figure l-3 shows the locations of these installation restoration sites. 

At the time when the current RCRASWA permit was issued, each site was at various stages of the RFVRI 

process; therefore, sites were grouped into the following four categories: 

l Sites requiring additional RFI work 

- SWMU 1 - Boca Chica Open Disposal Area 

- SWMU 2 - Boca Chica DDT Mixing Area 

- SWMU 3 - Boca Chica Fire-Fighting Training Area 
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necessity for remedial actions. IT Corporation prepared a preliminary RI report (IT Corporation, 1991) 

addressing the following sites: 

• SWMU 1: Boca Chica Open Disposal Area 

• SWMU 2: Boca Chica DDT Mixing Area 

• SWMU 3: Boca Chica Fire-Fighting Training Area 

• IR 1: Truman Annex Refuse Disposal Area 

• IR 3: Truman Annex DDT Mixing Area 

• IR 7: Fleming Key North Landfill 

• IRS: Fleming Key South Landfill 

• Site NO.9: Trumbo Point Annex Bulk Fuel Storage Area 

After the Preliminary RI was conducted, NAS Key West was issued the current RCRAlHSWA permit 

(August 30, 1990). The permit identified six SWMUs requiring an RFI. The Wastewater Treatment Plant 

(SWMU 6) is currently in operation and permitted separately; therefore, it is not included in the RFI/RI 

program. Three of these SWMUs were previously investigated as IR sites under the IR confirmation 

study. The Trumbo Point Annex Fuel Farm, one of the IR sites included in the Preliminary RI, was not 

included in the next investigation since it was being evaluated for remedial action. Therefore, the Navy 

added two new IR sites and two AOCs to the IR Program investigation along with the three SWMUs not 

previously investigated. Using the current site designations, Table 1-3 summarizes known or suspected 

contaminants and site status for the sites identified as requiring investigation at NAS Key West. 

Figure 1-3 shows the locations of these installation restoration sites. 

At the time when the current RCRAlSWA permit was issued, each site was at various stages of the RFI/RI 

process; therefore, sites were grouped into the following four categories: 

• Sites requiring additional RFI work 

SWMU 1 - Boca Chica Open Disposal Area 

SWMU 2 - Boca Chica DDT Mixing Area 

SWMU 3 - Boca Chica Fire-Fighting Training Area 
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TABLE 1-3 

INSTALLATION RESTORATION PROGRAM SITES 
NAS KEY WEST 

Known or Suspected 
RCRA Site Site Name Contaminants Site Status 

SWMU 1 Boca Chica Open Disposal Area Household and construction IRA and RFI completed in 
debris, metals, solvents 1996 

SWMU 2 Boca Chica DDT Mixing Area Pesticides IRA and RFI completed in 
Building 915 1996 

SWMU 3 Boca Chica Fire-Fighting Training Metals, petroleum IRA and RFI completed late 
Area 1995 - 1996 

SWMU 4 AIMD Building A-980 Metals, solvents Currently in RFI 

SWMU 5 AIMD Sandblasting Area (by Metals Currently in RFI 
Building A-990) 

SWMU 6 Wastewater Treatment Plant Further investigation not 
required due to operating 
permit status 

SWMU 7 Former Hazardous Waste Storage PCBs IRA completed 1995; 
Building A-824 currently in RFI 

SWMU 8 Current Hazardous Waste Solvents Further investigation not 
Storage Building required due to operating 

permit status 

SWMU 9 Jet Engine Test Cell Petroleum, solvents Interim groundwater cleanup 
Building A-969 currently operating; RFI 

completed in 1996 

CERCLA 
Site 

IR 1 

IR 3 

IR 7 

IR 8 

AOC A 

AOC B 

Site Name 

Truman Annex Refuse Disposal 
Area 

Truman Annex DDT Mixing Area 

Fleming Key North Landfill 

Fleming Key South Landfill 

Demolition Key Disposal Open 
Area 

Big Coppitt Key Abandoned 
Civilian Disposal Area 

Known or Suspected 
Contaminants Site Status 

Household and construction IRA completed in eairly 1996; 
debris, metals, solvents currently in RI 

Pesticides IRA completed in ealrly 1995; 
currently in RI 

Household and construction IRA completed in ealrly 1995 
debris, metals, solvents 

Household and construction IRA planned for 1997 
debris, metals, solvents 

Unexploded ordnance, metals Further investigation and 
cleanup suspended pending 
EPA review of site status 

Discarded motor vehicles, IRA completed in 19!36 
metals 

Source: NAS (1996). 
Notes: SWMU = Solid Waste Management Unit. 

DDT = Dichlorodiphenyltrichloroethane. 
AIMD = Aircraft Intermediate Maintenance Department. 
PCB = Polychlorinated biphenyl. 
IR = Installation Restoration. 
AOC = Area of Concern. 
RFI = RCRA Facility Investigation. 
RI = Remedial Investigation. 
IRA = Interim Remedial Action. 

AIK-OES-97-5350 1-21 CTO-0007 

TABLE 1-3 

Rev. 1 
6J13/97 

INSTALLATION RESTORATION PROGRAM SITES 
NASKEYWEST 

Known or Suspected 
RCRASite Site Name Contaminants 

SWMU1 Boca Chica Open Disposal Area Household and construction 
debris, metals, solvents 

SWMU 2 ! Boca Chica DDT Mixing Area Pesticides 
Building 915 

SWMU3 Boca Chica Fire-Fighting Training Metals, petroleum 
Area 

SWMU4 AIMD Building A-9S0 Metals, solvents 

SWMU5 AIMD Sandblasting Area (by Metals 
Building A-990) 

SWMU6 Wastewater Treatment Plant 

SWMU7 Former Hazardous Waste Storage PCBs 
Building A-824 

SWMUB Current Hazardous Waste Solvents 
Storage Building 

SWMU9 Jet Engine Test Cell Petroleum, solvents 
Building A·9S9 

CERCLA Known or Suspected 
Site Site Name Contaminants 

IR 1 Truman Annex Refuse Disposal Household and construction 
Area debris, metals, solvents 

IR3 Truman Annex DDT Mixing Area Pesticides 

IR 7 Fleming Key North Landfill Household and construction 
debris, metals. solvents 

IRS Fleming Key South Landfill Household and construction 
debris, metals. solvents 

AOCA Demolition Key Disposal Open Unexploded ordnance, metals 
Area 

AOCB Big Coppitt Key Abandoned Discarded motor vehicles, 
Civilian Disposal Area metals 

Source: NAS (1996). 
Notes: SWMU = Solid Waste Management Unit. 

DDT = Dichlorodiphenyltrichloroethane. 
AIMD = Aircraft Intermediate Maintenance Department. 
PCB = Polychlorinated biphenyl. 
IR = Installation Restoration. 
AOC = Area of Concern. 
RFI = RCRA Facility Investigation. 
RI = Remedial Investigation. 
IRA = Interim Remedial Action. 
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Site Status 

IRA and RFI completed in 
1996 

IRA and RFI completed in 
1996 

IRA and RFI completed late 
1995 -1996 

Currently in RFI 

Currently in RFI 

Further investigation not 
required due to operating 
permit status 

IRA completed 1995; 
currently in RFI 

Further investigation not 
required due to operating 
permit status 

Interim groundwater cleanup 
currently operating; RFJ 
completed in 1996 

Site Status 

IRA completed in early 1996; 
currently in RI 

IRA completed in early 1995; 
currently in RI 

IRA completed in early 1995 

IRA planned for 1997 

Further investigation and 
cleanup suspended pending 
EPA review of site status 

IRA completed in 1996 
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l Sites requiring an RFI 

- SWMU 4 - AIMD Building A-980 

- SWMU 5 - AIMD Building A-990 

- SWMU 7 - Building A-824 

l Sites requiring additional RI work 

- IR I - Truman Annex Refuse Disposal Area 

- IR 3 - Truman Annex DDT Mixing Area 

- IR 7 - Fleming Key North Landfill 

- IR 8 - Fleming Key South Landfill 

l Sites requiring preliminary RI work 

- AOC A - Demolition Key Open Disposal Area 

- AOC B - Big Coppitt Key Abandoned Civilian Disposal Area 

Between 1992 and 1994, IT Corporation conducted soil, surface-water, sediment, and groundwater 

sampling at all 12 of the sites as part of the original RFI/RI sampling program. IT reported these activities 

in the RFI/RI Final Report (IT Corporation, 1994). In 1995, Bechtel Environmental, Inc. (BEI), the 

Remedial Action Contractor (RAC) for the installation, began implementing Interim Remedial Actions 

(IRAs) at some of the sites. Table 1-4 lists the status of IRAs as of March 12, 1997. 

Subsequently, in January 1996, B&R Environmental conducted Supplemental RFI/RI investigations at four 

of the sites: 

l SWMU 1: Boca Chica Engine Test Cell, Building A-969 

l SWMU 2: Boca Chica DDT Mixing Area 

l SWMU 3: Boca Chica Fire-Fighting Training Area 

l SWMU 9: Boca Chica Jet Engine Test Cell, Building A-969 

The sites covered by the supplemental investigation received a high priority based on the relative risk 

ranking system used by NAVFACENGCOM - Southern Division. The report also documented the 

investigation of three Boca Chica-wide background locations. 
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Between 1992 and 1994, IT Corporation conducted soil, surface-water, sediment, and groundwater 

sampling at all 12 of the sites as part of the original RFI/RI sampling program. IT reported these activities 

in the RFI/RI Final Report (IT Corporation, 1994). In 1995, Bechtel Environmental, Inc. (BEl), the 

Remedial Action Contractor (RAC) for the installation, began implementing Interim Remedial Actions 

(IRAs) at some of the sites. Table 1-4 lists the status of IRAs as of March 12, 1997. 

Subsequently, in January 1996, B&R Environmental conducted Supplemental RFIIRI investigations at four 

of the sites: 

• SWMU 1: 

• SWMU 2: 

• SWMU 3: 

• SWMU 9: 

Boca Chica Engine Test Cell, Building A-969 

Boca Chica DDT Mixing Area 

Boca Chica Fire-Fighting Training Area 

Boca Chica Jet Engine Test Cell, Building A-969 

The sites covered by the supplemental investigation received a high priority based on the relative risk 

ranking system used by NAVFACENGCOM - Southern Division. The report also documented the 

investigation of three Boca Chica-wide background locations. 
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TABLE l-4 

STATUS OF INTERIM REMEDIAL ACTIONS 
NAS KEY WEST 

IR Site 
SWMU 1 

SWMU 2 

Activity Completed Notes”) 
6,275 cubic yards (cy) of soil excavated for Reduced highest lead concentration 
off-site treatment and disposal from 12,300 ppm to 436 ppm 
1,943 cy of DDT-contaminated soil and Reduced DDT concentration in 

SWMU 3 

SWMU 7 

SWMU 9 

IR-1 

IR-3 

sediments excavated for off-site treatment sediment from 1,400 ppm to 14 ppm 
and disposal 
835 cy of contaminated soil excavated for off- 
site treatment and disposal 
26 cy of PCB-contaminated soil excavated 
for off-site treatment and disposal 
Groundwater pump and treat system installed 3 recovery wells with air stripper and 
early 1996 and is currently operating oil/water separator and infiltration 

gallery 
4,878 cy of soil excavated for off-site Reduced highest lead concentration 
treatment and disposal from 35,200 ppm to 680 ppm 
735 cy of DDT-contaminated soil excavated Reduced DDT from 60 to 11 ppm in soil 

IR-7 

IR-8 

for off-site treatment and disposal 
Low areas filled/graded to promote runoff and 
eliminate ponding. Vegetative cover 
established to prevent erosion. 
Subcontract awarded to Ocean Breeze Inc. Construction scheduled for April - July 
for beach erosion/shoreline protection 1997 

AOC-B 
system (1,800 linear feet) 
993 cy of soil excavated for off-site treatment 
and disposal 

1 Of the 15 installation restoration sites at NAS Key West, the above IRAs are the only IRAs completed 
or currently planned. All interim actions have been shown for completeness. 
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STATUS OF INTERIM REMEDIAL ACTIONS 
NAS KEY WEST 

Activity Completed Notes(l) 

6,275 cubic yards (cy) of soil excavated for Reduced highest lead concentration 
off-site treatment and disposal from 12,300 ppm to 436 ppm 
1,943 cy of DDT-contaminated soil and Reduced DDT concentration in 
sediments excavated for off-site treatment sediment from 1,400 ppm to 14 ppm 
and disposal 
835 cy of contaminated soil excavated for off-
site treatment and disposal 
26 cy of PCB-contaminated soil excavated 
for off-site treatment and disposal 
Groundwater pump and treat system installed 3 recovery wells with air stripper and 
early 1996 and is currently operating oil/water separator and infiltration 

gallery 
4,878 cy of soil excavated for off-site Reduced highest lead concentration 
treatment and disposal from 35,200 ppm to 680 ppm 
735 cy of DDT -contaminated soil excavated Reduced DDT from 60 to 11 ppm in soil 
for off-site treatment and disposal 
Low areas filled/graded to promote runoff and 
eliminate ponding. Vegetative cover 
established to prevent erosion. 
Subcontract awarded to Ocean Breeze Inc. Construction scheduled for April - July 
for beach erosion/shoreline protection 1997 
system (1,800 linear feet) 
993 cy of soil excavated for off-site treatment 
and disposal 

Of the 15 installation restoration sites at NAS Key West, the above IRAs are the only IRAs completed 
or currently planned. All interim actions have been shown for completeness. 
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The current Supplemental RFllRl Report further characterizes the nature and extent of hazardous waste 

contamination at the following eight sites: 

SWMU 4 - AIMD Building A-980 

SWMU 5 - AIMD Building A-990 

SWMU 7 - Building A-824 

IR 1 - Truman Annex Refuse Disposal Area 

IR 3 - Truman Annex DDT Mixing Area 

IR 7 - Fleming Key North Landfill 

IR 8 - Fleming Key South Landfill 

AOC B - Big Coppitt Key Abandoned Civilian Disposal Area 

1.6.2 Interim Remedial Actions 

BEI implemented IRAs in 1995 and early 1996 at some NAS Key West sites (BEI 1995). BEI collected 

many soil, sediment, and surface-water samples before and after excavation, treatment, and disposal 

activities associated with IRAs at these sites. These data were collected to delineate limits of excavation 

and to confirm the removal of impacted soils. Table I-4 provides the status of the IRAs as of March 12, 

1997. 

1 s6.3 Investigation Procedures 

This section contains information regarding the field activities conducted during the Supplemental RFI/RI 

field activities at NAS Key West from August to October 1996 to address the information deficiencies 

noted by EPA, Region IV and FDEP (see Section 1.1). This section presents an overview of the methods 

by which B&R Environmental investigated the eight sites. Appendix C describes the procedures and 

protocols that were used. These procedures and protocols were performed in accordance with the 

Supplemental RFI/RI Workplan (ABB, 1995) which presents the proposed investigation methods and 

sampling summaries for 12 sites requiring characterization at NAS Key West. B&R Environmental 

conducted field sampling and risk assessments for four sites (SWMUs 1, 2, 3, and 9) early in 1996 (B&R 

Environmental, 1997). 

B&R Environmental assessed and evaluated all data collected as part of the second phase of the 

Supplemental RFI/RI program upon completion of the field program. These data were used to develop 

recommendations and conclusions about the nature and extent of potential releases of hazardous waste 
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The current Supplemental RFI/RI Report further characterizes the nature and extent of hazardous waste 

contamination at the following eight sites: 

• SWMU 4 - AIMD Building A-980 

• SWMU 5 - AIMD Building A-990 

• SWMU 7 - Building A-824 

• IR 1 - Truman Annex Refuse Disposal Area 

• IR 3 - Truman Annex DDT Mixing Area 

• IR 7 - Fleming Key North Landfill 

• IR 8 - Fleming Key South Landfill 

• AOC B - Big Coppitt Key Abandoned Civilian Disposal Area 

1.6.2 Interim Remedial Actions 

BEl implemented IRAs in 1995 and early 1996 at some NAS Key West sites (BEl 1995). BEl collected 

many soil, sediment, and surface-water samples before and after excavation, treatment, and disposal 

activities associated with IRAs at these sites. These data were collected to delineate limits of excavation 

and to confirm the removal of impacted soils. Table 1-4 provides the status of the IRAs as of March 12, 

1997. 

1.6.3 Investigation Procedures 

This section contains information regarding the field activities conducted during the Supplemental RFIIRI 

field activities at NAS Key West from August to October 1996 to address the information deficiencies 

noted by EPA, Region IV and FDEP (see Section 1.1). This section presents an overview of the methods 

by which B&R Environmental investigated the eight sites. Appendix C describes the procedures and 

protocols that were used. These procedures and protocols were performed in accordance with the 

Supplemental RFIIRI Workplan (ABB, 1995), which presents the proposed investigation methods and 

sampling summaries for 12 sites requiring characterization at NAS Key West. B&R Environmental 

conducted field sampling and risk assessments for four sites (SWMUs 1, 2, 3, and 9) early in 1996 (B&R 

Environmental, 1997). 

B&R Environmental assessed and evaluated all data collected as part of the second phas'9 of the 

Supplemental RFIIRI program upon completion of the field program. These data were used to develop 

recommendations and conclusions about the nature and extent of potential releases of hazardous waste 
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or constituents from each of the sites presented in Chapters 2 through 9. If needed, these data will be 

used to support a CMS or an FS. 

1.6.3.1 Overview of Sampling Conducted and Investigation Procedures 

This section presents an overview of the sampling and investigation procedures B&R Environmental used 

during this Supplemental RFI/RI to investigate and report on SWMUs 4, 5, and 7; IRS 1, 3, 7, and 8; and 

AOC B. NAVFACENGCOM-Southern Division ranked the sites in priority by their relative risk. 

1.6.3.2 Sampling Conducted 

In August 1996, B&R Environmental implemented the Supplemental RFI/RI Sampling and Analysis Plan 

(SAP) in accordance with the regulatory approved planning documents (ABB, 1995) at three SWMUs, four 

IRS, one AOC, and five background locations. Field activities were conducted during August, September, 

and October 1996. The RFI/RI included surface soil sampling; subsurface soil sampling; groundwater well 

installation and sampling; and surface-water, sediment, vegetation, fish, mollusk, and crustacean 

sampling. Table l-5 lists all non-biota samples collected as part of this investigation. Chemical analyses 

of samples were conducted by subcontracted laboratories. All metal analyses in aqueous samples 

measured total metals. In addition, a subcontractor under B&R Environmental oversight conducted drilling 

activities. B&R Environmental personnel conducted land surveys of well installation locations. B&R 

Environmental subsequently performed a limited validation of the analytical data and organized the data 

into summary reports. 

The Supplemental RFllRl SAP includes the installation of 15 new shallow monitoring wells; the collection 

of surface soil (0 to 1 foot), sediment, and surface-water samples; and the sampling of groundwater from 

several existing and newly installed monitoring wells. In addition, surface soil, sediment, surface-water, 

and biological samples were obtained from five background locations. Table l-6 provides depths and 

screen intervals for all monitoring wells installed during the 1996 Supplemental RFI/RI, as well as for all 

wells installed at the eight sites during previous investigations (where data was available). 

Background conditions were characterized by samples collected and analyzed in previous studies and by 

the analyses of samples collected by B&R Environmental during January 1996, as well as during this 

investigation. The background data set consisted of samples collected from site-specific locations and 

from eight locations chosen to represent the Key West area as a whole. Section 1.6.6 further summarizes 

the determination of background levels, and Appendix F (Background Report) contains additional details 

regarding the background data set. 
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or constituents fro~ each of the sites presented in Chapters 2 through 9. If needed, these data will be 

used to support a CMS or an FS. 

1.6.3.1 Overview of Sampling Conducted and Investigation Procedures 

This section presents an overview of the sampling and investigation procedures B&R Environmental used 

during this Supplemental RFIIRI to investigate and report on SWMUs 4, 5, and 7; IRs 1, 3, 7, and 8; and 

AOC B. NAVFACENGCOM-Southern Division ranked the sites in priority by their relative risk. 

1.6.3.2 Sampling Conducted 

In August 1996, B&R Environmental implemented the Supplemental RFIIRI Sampling and Analysis Plan 

(SAP) in accordance with the regulatory approved planning documents (ABB, 1995) at three SWMUs, four 

IRs, one AOC, and five background locations. Field activities were conducted during August, September, 

and October 1996. The RFIIRI included surface soil sampling; subsurface soil sampling; groundwater well 

installation and sampling; and surface-water, sediment, vegetation, fish, mollusk, and crustacean 

sampling. Table 1-5 lists all non-biota samples collected as part of this investigation. Chemical analyses 

of samples were conducted by subcontracted laboratories. All metal analyses in aqueous samples 

measured total metals. In addition, a subcontractor under B&R Environmental oversight conducted drilling 

activities. B&R Environmental personnel conducted land surveys of well installation locations. B&R 

Environmental subsequently performed a limited validation of the analytical data and organized the data 

into summary reports. 

The Supplemental RFIIRI SAP includes the installation of 15 new shallow monitoring wells; the collection 

of surface soil (0 to 1 foot), sediment, and surface-water samples; and the sampling of groundwater from 

several existing and newly installed monitoring wells. In addition, surface soil, sediment, surface-water, 

and biological samples were obtained from five background locations. Table 1-6 provides depths and 

screen intervals for all monitoring wells installed during the 1996 Supplemental RFI/RI, as well as for all 

wells installed at the eight sites during previous investigations (where data was available). 

Background conditions were characterized by samples collected and analyzed in previous studies and by 

the analyses of samples collected by B&R Environmental during January 1996, as well as during this 

investigation. The background data set consisted of samples collected from site-specific locations and 

from eight locations chosen to represent the Key West area as a whole. Section 1.6.6 further summarizes 

the determination of background levels, and Appendix F (Background Report) contains additional details 

regarding the background data set. 
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TABLE 1-5 

SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 

PAGE 1 OF 6 

Duplicate 
Sample ID Location* Media Date voc SVOC Pest./PCB Herb. 

ABDPSS ABSS-1 sediment 9/l 7196 X X 

ABSS-06 NA sediment 1012196 X X 

ABSS-1 NA sediment 9/l 7196 X X 

ABSS-10 NA sediment 1 O/2/96 X X 

ABSS-2 NA sediment 9/l 7196 X X 

ABSS-3 NA sediment 9/I 7196 X X 

ABSS4 NA sediment 9/l 7196 X X X 

ABSS-5 NA sediment 9/l 7196 X X X 

ABSS-7 NA sediment 9/I 7196 X X X 

ABSS-8 NA sediment 9/I 7196 X X X 

ABSS-9 

B4SD-01 

B4SD-02 

BE&D-01 

NA sediment 9117196 1 X X X 

NA sediment 9116196 1 x X X X X 

NA sediment 9116196 X X X X X 

NA sediment 9/l 6196 602 1 610 X X X 

610 X _. ,... BGSS NA sediment 1 O/5/96 602 X X 

B7SS-01 NA sediment 9127196 602 610 X X X 

B7SS-02 NA sediment 9127196 602 610 X X X 

BBSS NA sediment IO/4196 602 610 X X X 

II DPSS 

II ss-1 

IISS-2 

II ss-3 

IISS-1 sediment 9117196 610 X X X X 

NA sediment 9117196 610 X X X ---I X 

NA sediment 1 9117196 ) 610 ) X X X X 

NA sediment 1 9/17/96 1 610 1 X X X l-i X 

IISS-4 

II ss-5 

IISS-6 

II ss-7 

NA sediment 9117196 610 X X X 

NA sediment 9/l 7196 610 X X X 

NA sediment 9/l 7196 610 X X X 

NA sediment 9117196 610 X X X 

I7DPSS 

l7SS-01 

l7SS-02 

l7SS-03 

l7SS-4 sediment 9130196 X X X X 

NA sediment 9130196 X X X --I X 

NA sediment 9130196 X X X X 

NA sediment 9130196 X X X -i X 
I I I I I I 

l7SS-04 NA 1 sediment 1 9130196 1 X X x ixI 

l7SS-05 

l7SS-06 

l7SS-07 

l7SS-08 

l7SS-09 

l7SS-IO 

NA sediment 9130196 X X X 

NA sediment 9130196 X X X 

NA sediment 9130196 X X X 

NA sediment 9130196 X X X 

NA sediment 9130196 X X X 

NA sediment 9130196 X X X 

AIK-OES-974359 l-27 CTO-0007 

Duplicate 
Sample ID Location* 

ABDPSS ABSS-1 

ABSS-06 NA 

ABSS-1 NA 

ABSS-10 NA 

ABSS-2 NA 

ABSS-3 NA 

ABSS-4 NA 

ABSS-5 NA 

ABSS-7 NA 

ABSS-8 NA 

ABSS-9 NA 

B4S0-01 NA 

B4S0-02 NA 

BSSO-01 NA 

B6SS NA 

B7SS-01 NA 

B7SS-02 NA 

B8SS NA 

11DPSS 11SS-1 

11SS-1 NA 

11SS-2 NA 

11SS-3 NA 

11SS-4 NA 

11SS-5 NA 

11SS-6 NA 

11SS-7 NA 

17DPSS 17SS-4 

17SS-01 NA 

17SS-02 NA 

17SS-03 NA 

17SS-04 NA 

17SS-05 NA 

17SS-06 NA 

17SS-07 NA 

17SS-08 NA 

17SS-09 NA 

17SS-10 NA 
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TABLE 1-5 

SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 
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Media Date VOC SVOC Pest.lPCB 

sediment 9/17/96 x 
sediment 10/2/96 x 
sediment 9/17/96 x 
sediment 10/2/96 x 
sediment 9/17/96 x 
sediment 9/17/96 x 
sediment 9/17/96 x 
sediment 9/17/96 x 
sediment 9/17/96 x 
sediment 9/17/96 x 
sediment 9/17/96 x 
sediment 9/16/96 x x x 
sediment 9/16/96 x x x 
sediment 9/16/96 602 610 x 
sediment 10/S/96 602 610 x 
sediment 9/27/96 602 610 x 
sediment 9/27/96 602 610 x 

sediment 10/4/96 602 610 x 

sediment 9/17/96 610 x 
sediment 9/17/96 610 x 
sediment 9/17/96 610 x 

sediment 9/17/96 610 x 
sediment 9/17/96 610 x 
sediment 9/17/96 610 x 
sediment 9/17/96 610 x 
sediment 9/17/96 610 x 
sediment 9/30/96 x 
sediment 9/30/96 x 

sediment 9/30/96 x 
sediment 9/30/96 x 
sediment 9/30/96 x 
sediment 9/30/96 x 
sediment 9/30/96 x 
sediment 9/30/96 x 
sediment 9/30/96 x 

sediment 9/30/96 x 
sediment 9/30/96 x 

1-27 

TAL 
Herb. Metals 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 

x x 

x x 

x x 

x x 

x x 
x x 
x x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
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x 
x 
x 
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x 
x 

x 

x 

x 

x 
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x 

x 
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x 

x 

x 

x 
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x 

x 
x 

x 

x 
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x 
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TABLE I-5 

SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 

PAGE 2 OF 6 

B8SB NA soil 10/4/96 602 610 X X X X 

l3SB- 1 NA soil 1 O/3/96 X X X 

l3SB-2 NA soil lOl3l96 X X X 

18SB-4 NA soil 8120196 X X 

18SB-5 NA soil 8120196 X X 

l8SB-6 NA soil 8120196 X X 

18SB-7 NA soil 8120196 X X 

AIK-OES-97-5350 l-28 CTO-0007 

Duplicate 
Sample ID Location* 

IBDPSS-01 IBSS-3 

18S8-1 NA 
1888-10 NA 
1888-2 NA 
1888-3 NA 
1888-4 NA 
1888-5 NA 
1888-6 NA 
1888-7 NA 
1888-8 NA 
1888-9 NA 
S4DPSS S4SS-7 

8488-4 NA 
8488-5 NA 
8488-6 NA 
8488-7 NA 
S5DPSS S5SS-5 

8588-3 NA 
8588-4 NA 
8588-5 NA 
8588-6 NA 
S7DPSS S7SS-5 

8788-04 NA 
8788-05 NA 
8788-06 NA 
8788-07 NA 
8788-08 NA 
B48B NA 
B68B NA 
B78B NA 
B88B NA 
1388-1 NA 
1388-2 NA 
1888-4 NA 
1888-5 NA 
1888-6 NA 
18S8-7 NA 
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SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 
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Media Date vac svac Pest./PCB 

sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 8/18/96 x 
sediment 9/29/96 x x 

sediment 9/29/96 x x 
sediment 9/29/96 x x 
sediment 9/29/96 x x 

sediment 9/29/96 x x 
sediment 9/29/96 x x 
sediment 9/29/96 x x 
sediment 9/29/96 x x 

sediment 9/29/96 x x 

sediment 9/29/96 x x 

sediment 10/1/96 x x 

sediment 10/1/96 x x 

sediment 10/1/96 x x 

sediment 10/1/96 x x 

sediment 10/1/96 x x 

sediment 1011/96 x x 

soil 10/4/96 602 610 x 

soil 10/4/96 602 610 x 
soil 10/4/96 602 610 x 

soil 10/4/96 602 610 x 
soil 10/3/96 x 

soil 10/3/96 x 
soil 8/20/96 x 
soil 8/20/96 x 
soil 8/20/96 x 
soil 8/20/96 x 

1-28 

Herb. 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 

x 

x 
x 
x 
x 
x 

x 
x 

x 

x 
x 

x 
x 
x 

x 
x 

TAL 
Metals 

x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

x 

x 
x 
x 

x 
x 

x 
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TABLE I-5 

SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 

PAGE 3 OF 6 
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Duplicate 
Sample ID Location* 

S4SB-1 NA 

S4SB-2 NA 

S5SB-1 NA 

57DP5B 575B-23 

S7SB-21 NA 

S7SB-22 NA 

S7SB-23 NA 

S7SB-24 NA 

ABDPGW ABMW-1 

ABMW-1 NA 

ABMW-2 NA 

ABMW-3 NA 

ABSW-06 NA 

ABSW-1 NA 

ABSW-10 NA 

ABSW-2 NA 

ABSW-3 NA 

ABSW-4 NA 

ABSW-5 NA 

ABSW-7 NA 

ABSW-8 NA 

ABSW-9 NA 

B4SW NA 

B5SW NA 

B6SW NA 

B7SS-01 NA 

B7SW-01 NA 

FB01-082096 NA 

FB03-091896** NA 

FB04-091896 NA 

FB05-092796 NA 

11DPGW 11 MW-3 

11 DPGW-2 11 MW-7 

11KMW-01 NA 

11KMW-02 NA 

11KMW-03 NA 

11 MW-1 NA 
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TABLE 1-5 

SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 
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Media Date VOC SVOC Pest./PCB 

soil 10/4/96 x x x 

soil 10/4/96 x x x 

soil 10/4/96 

soil 10/4/96 x x x 
soil 10/4/96 x x x 

soil 10/4/96 x x x 

soil 10/4/96 x x x 

soil 10/4/96 x x x 

water 10/3/96 602 610 x 
water 10/3/96 602 610 x 
water 10/3/96 602 610 x 
water 10/3/96 602 610 x 
water 10/2/96 x 
water 9/14/96 x 
water 10/2/96 x 
water 9/14/96 x 
water 9/14/96 x 
water 9/14/96 x 
water 9/14/96 x 
water 9/14/96 x 
water 9/14/96 x 
water 9/14/96 x 
water 9/16/96 602 610 x 
water 9/16/96 602 610 x 
water 10/5/96 602 610 x 

sediment 9/27/96 602 610 x 
water 9/27/96 602 610 x 

qcwater 8/20/96 x x x 
qcwater 9/18/96 x x x 
qcwater 9/18/96 x x x 
qcwater 9/27/96 x x x 

water 9/13/96 x 
water 9/16/96 x 
water 9/14/96 x 
water 9/13/96 x 
water 9/12/96 x 
water 9/12/96 x 

1-29 

Herb. 

x 
x 

x 

x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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x 
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x 
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TAL I 
Metals Cyanide 

x .! x 
x x 
x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
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TABLE I-5 

SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 

PAGE 4 OF 6 

RBOI -080996 NA qc water 819196 X X X X X X 

RB02-081996 NA qc water 8119196 x X X X X X 

RB03-091896 NA qc water 9/18/96 x X X X X X 

AIK-OES-97-5350 I-30 CTO-0007 

Duplicate 
Sample 10 Location* 

11MW-3 NA 
11MW-5 NA 
11 MW-6 NA 
11MW-7 NA 
11MW1-1 NA 
11MW1-2 NA 
11MW1-3 NA 
13DPGW 13MW-4 

13MW-3 NA 
13MW-4 NA 
13MW-5 NA 
13MW-6 NA 
13MW-7 NA 
17DPGW 17MW7-3 

17KWM-12 NA 
17MW-1 NA 
17MW7-1 NA 
17MW7-10 NA 
17MW7-2 NA 
17MW7-3 NA 
17MW7-4 NA 
17MW7-5 NA 
17MW7-6 NA 
ISDPGW-01 ISMWS-3 

18KMW-15 NA 
18KWM-13R NA 
18KWM-16R NA 
18KWM-14 NA 
18MW8-1 NA 
IBMWB-2 NA 
18MW8-3 NA 
I 8 MWB-4 NA 
IBMW8-5 NA 
IBMW8-6 NA 
RB01-0B0996 NA 
RB02-081996 NA 
RB03-091896 NA 
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SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 
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Media Date vec svec Pest.lPCB 

water 9/12/96 x 
water 9/13/96 x 
water 9/12/96 x 
water 9116/96 x 
water 9/12/96 x 
water 9/13/96 x 
water 9/13/96 x 
water 9/28/96 x 
water 10/2/96 x 
water 9/28/96 x 
water 9/27/96 x 
water 9/28/96 x 
water 9/27/96 x 
water 9/11/96 x 
water 9/11/96 x 
water 9/10/96 x 
water 9/11/96 x 
water 9/10/96 x 
water 9/10/96 x 
water 9/11/96 x 
water 9/10/96 x 
water 9/10/96 x 
water 9/11/96 x 
water 8/12/96 x 
water 8/11/96 x 
water 8/12/96 x 
water 8/11/96 x 
water 8/11/96 x 
water 8/12/96 x 
water B/12/96 x 
water 8/12/96 x 
water 8/12/96 x 
water 8/11/96 x 
water B/12/96 x 

qc water 8/9/96 x x x 

qcwater 8/19/96 x x x 
qcwater 9/1B/96 x x x 

1-30 

TAL 
Herb. Metals 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
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TABLE I-5 

SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 

PAGE 5 OF 6 

AIK-OES-97-5359 CTO-0007 

Duplicate 
Sample 10 Location* 

RB04-092896 NA 
RB05-092896 NA 
RB06-092996 NA 
RB07-100196 NA 
RB08-100396 NA 
RB09-100796 NA 
S40PGW S4MW-3 

S4DPSW S4SW-1 

S4MW-2 NA 
S4MW-3 NA 
S4MW-4 NA 
S4MW-5 NA 
S4MW-6 NA 
S4MW-7 NA 
S4SW-1 NA 
S4SW-2 NA 
S4SW-3 NA 
S4SW-4 NA 
SSOPGW SSMW-3 

SSDPSW S5SW-5 

S5MW~2 NA 
S5MW-3 NA 
S5MW-4 NA 
S5MW-5 NA 
S5SW-3 NA 
S5SW-4 NA 
S5SW-5 NA 
S5SW-6 NA 
S7MW-1 NA 
S7MW-2 NA 
S7MW-3 NA 
S7SW-04 NA 
S7SW-05 NA 
S7SW-06 NA 
S7SW-07 NA 
S7SW-08 NA 
TB01-081296 NA 
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qcwater 9/28/96 x x x 
qcwater 9/28/96 x x x 

qcwater 9/29/96 x x x 
qc water 10/1/96 x x x 

qc water 10/3/96 x x x 

qc water 10/7/96 x x x 
water 9/29/96 x x 
water 9/15/96 x x x 

water 9/29/96 x x 
water 9/29/96 x x 
water 9/28/96 x x 
water 9/28/96 x x 
water 9/28/96 x x 
water 9/28/96 x x 

water 9/15/96 x x 
water 9/15/96 x x 
water 9/15/96 x x 
water 9/16/96 x x 
water 9/30/96 x x 
water 9/18/96 x x 
water 9/30/96 x x 
water 9/30/96 x x 
water 9/30/96 x x 
water 9/30/96 x x 
water 9/18/96 x x 
water 9/18/96 x x 
water 9/18/96 x x 
water 9/28/96 x x 
water 10/1/96 x 
water 10/1/96 x 
water 10/1/96 x 
water 10/1/96 x x 
water 1011/96 x x 
water 10/1/96 x x 
water 10/1/96 x x 
water 10/1/96 x x 

qcwater 8/7/96 x 

1-31 

TAL 
Herb. Metals 

x x 
x x 
x x 
x x 
x x 
x x 

x 
x x 

x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 

x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 
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Cyanide 

x 

x 
x 

x 
x 
x 
x 
x 

x 
x 
x 
x 
x 

x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
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TABLE I-5 

SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 

PAGE 6 OF 6 

1 Duolicate 1 / TAL 1 
Sample ID Location* Media Date voc SVOC PestJPCB Herb. Metals Cyanide 

TB02-082096 NA qc water 817196 X 

TB03-091696 NA qc water 919196 X 

TB04-091796 NA qc water 919196 X 

TB05-091896 NA qc water 9118196 x 

TB06-092796 NA qc water 9126196 x 

TB07-093096 NA qc water 9126196 x 

TB08-100196 NA qc water 9126196 x 

TB09-I 00596 NA qc water 1015196 X 

TBIO-100796 NA qc water IO/7196 X 

Note: Bold sample ID indicate duplicate samples. 
*Duplicate samples will not be discussed further in the site-specific chapters. All duplicate results were averaged 
with the results from the original sample, as discussed in Appendix C. The single set of calculated average values 
is used for all further analysis and discussion relating to a sample location where duplicates were collected, and is 
identified with the original sample ID/location. 

VOC analyses Appendix IX 8260 unless otherwise noted. 
SVOC analyses Appendix IX 8270 unless otherwise noted. 
PesticidelPCB analyses Appendix IX 8080. 
Herbicide analyses Appendix IX 8150. 
TAL Metal analyses ILMO 3.0. 
Cyanide analyses ILMO 3.0. 
602 = EPA Method 602 for VOC analyses. 
610 = EPA Method 610 for SVOC analyses. 
qc water = quality control water sample. 
**Sequence broken; no FB02 taken during field effort. 
NA = Not Applicable. 

Additional Note: Information on the locations of the samples can be found in the site-specific chapters 
(Chapters 2 through 9) and Appendix C of this report. Appendix C and Chapters 2 through 9 also provide 
detailed discussions of the biota sampling that was performed during this Supplemental RFI/RI. 
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Duplicate 
Sample ID Location* 

TB02-082096 NA 

TB03-091696 NA 

TB04-091796 NA 

TB05-091896 NA 

TB06-092796 NA 

TB07 -093096 NA 

TB08-1 00196 NA 

TB09-100596 NA 

TB10-100796 NA 

TABLE 1-5 

SAMPLE SUMMARY FIELD WORK 
NAS KEY WEST 

PAGE 6 OF 6 

Media Date VOC SVOC Pest./PCB 

qc water 8/7/96 x 

qc water 9/9/96 x 
qcwater 9/9/96 x 
qc water 9/18/96 x 
qc water 9/26/96 x 
qcwater 9/26/96 x 

qc water 9/26/96 x 

qc water 10/5/96 x 

qcwater 1017196 x 

Note: Bold sample ID indicate duplicate samples. 

TAL 
Herb. Metals 
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Cyanide 

*Duplicate samples will not be discussed further in the site-specific chapters. All duplicate results were averaged 
with the results from the original sample, as discussed in Appendix C. The single set of calculated average values 
is used for all further analysis and discussion relating to a sample location where duplicates were collected, and is 
identified with the original sample IDllocation. 

VOC analyses Appendix IX 8260 unless otherwise noted. 
SVOC analyses Appendix IX 8270 unless otherwise noted. 
Pesticide/PCB analyses Appendix IX 8080. 
Herbicide analyses Appendix IX 8150. 
TAL Metal analyses ILMO 3.0. 
Cyanide analyses ILMO 3.0. 
602 = EPA Method 602 for VOC analyses. 
610 = EPA Method 610 for SVOC analyses. 
qc water = quality control water sample. 
**Sequence broken; no FB02 taken during field effort. 
NA = Not Applicable. 

Additional Note: Information on the locations of the samples can be found in the site-specific chapters 
(Chapters 2 through 9) and Appendix C of this report. Appendix C and Chapters 2 through 9 also provide 
detailed discussions of the biota sampling that was performed during this Supplemental RFIIRI. 
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TABLE l-6 

MONITORING WELL DEPTHS AND SCREEN INTERVALS 
NAS KEY WEST 

PAGE 1 OF 3 

1986G&M Screened Screened Measuring Point 
Monitoring Total Depth Length of Interval Interval= Elevation 

Well Number (ft bls) Screen (ft) (ft bls) (ft msl) 7 (ft msl) 

IR 1 
IlKWM-01 18.0 5.0 13.0to 18.0 (4.96)to (9.96) 8.014 
IlKWM-02 18.0 5.0 13.0to 18.0 (4.96)to (9.96) 7.515 
IlKWM-03 18.0 5.0 13.0to 18.0 (4.96)to (9.96) 7.519 
IlKWM-04 18.0 5.0 13.0to 18.0 (4.96)to (9.96) 8.87 
IR 7 
17KWM-09 10.0 5.0 5.0 to 10.0 (2.39)to (7.39) 
17KWM-10 12.0 5.0 7.0to 12.0 (2.82)to (7.82) 
I7KWM-11 12.0 5.0 7.0to 12.0 (2.82)to (7.82) 
17KWM-12 9.5 5.0 4.5to 9.5 (3.81)to (8.81) 
IR 8 
18KVVM-13 14.0 5.0 9.oto 14.0 (3.15)to(8.15) 
l8KWM-14 12.0 5.0 7.0 to 12.0 1.51 to (3.49) 
18KwM-15 13.0 5.0 8.0t013.0 (2.09)to (7.09) 
18KWM-16 12.5 5.0 7.5to 12.5 (2.52)to(7.52) 
l8KWM-17 22.0 5.0 17.0t022.0 (5.12)to (10.12) 

1990 IT Screened Screened Measuring Point 
Monitoring Total Depth Length of Intervala Interval Elevaltion 

Well Number (ft bls) Screen (ft) tft bls) (ft msl) 1 (ft msl) 

IR 1 
IlMWl-1 15.5 12.5 3.0to 15.5 5.57to(6.93) 
IlMWl-2 15.5 12.5 3.oto 15.5 3.31 to (9.19) 
IIMWI-3 14.0 10.0 4.oto 14.0 3.61 to (6.39) 
IR 7 
17MW7-1 17.0 15.0 2.0to 17.0 2.03to (12.97) 
17MW7-2 17.0 15.0 2.0 to 17.0 3.06 to (11.94) 
17MV'i7-3 20.0 17.5 2.5to 20 (1.19)to (18.69) 
17MW7-4 18.0 15.0 3.0to 18.0 4.05to (10.95) 
17MW7-5 18.0 15.0 3.Oto 18.0 4.12to i10.88j 
17MW7-6 17.0 15.0 2.0to 17.0 2.15to(12.85) 
IR8 
l8MW-1 18.0 15.0 3.Oto 18.0 7.56to(7.44) 
l8MW-2 17.0 15.0 2.0to 17.0 0.64to (14.36) 
l8MW-3 18.5 14.0 4.5 to 18.5 3.22to (10.78) 
18MW-4 25.0 20.0 5.0to 25.0 4.50 to (15.50) 
l8MW-5 18.5 15.0 3.5 to 18.5 3.05to (12.45) 
l8MW-6 18.0 15.0 3.0 to 18.0 3.36to i11.64j 
18KWM-16R 18.0 15 3.0 to 18.0 2.09to (12.91) 
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1986 G & M 
Monitoring 

Well Number 
IR 1 
11KWM-01 
11KWM-02 
11KWM-03 
11KWM-04 
IR 7 
17KWM-09 
17KWM-10 
17KWM-11 
17KWM-12 
IR8 
18KWM-13 
18KWM-14 
18KWM-15 
18KWM-16 
18KWM-17 

1990 IT 
Monitoring 

Well Number 
IR1 
11MW 1-1 
11MW 1-2 
11MW 1-3 
IR7 
17MW7-1 
17MW7-2 
17MW7-3 
17MW7-4 
17MW7-5 
17MW7-6 
IRS 
IBMW-1 
IBMW-2 
IBMW-3 
18MW-4 
IBMW-5 
ISMW-6 
IBKWM-16R 
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TABLE 1-6 

MONITORING WELL DEPTHS AND SCREEN INTERVALS 
NAS KEY WEST 

PAGE 1 OF 3 

Screened Screened 
Total Depth Length of Interval Intervala 

(ft bls) Screen (ft) (ft bls) (ft msl) 

18.0 5.0 13.0 to 1B.0 (4.96) to (9.96) I 
18.0 5.0 13.0t018.0 (4.96) to (9.96) I 
18.0 5.0 13.0 to 18.0 (4.96) to (9.96) I 
18.0 5.0 13.0 to 18.0 (4.96) to (9.96) I 

10.0 5.0 5.0 to 10.0 (2.39) to (7.39) 
12.0 5.0 7.0 to 12.0 (2.B2) to (7.82) 
12.0 5.0 7.0 to 12.0 (2.82) to (7.82) 
9.5 5.0 4.5 to 9.5 (3.81) to (8.81) 

14.0 5.0 9.0 to 14.0 (3.1S) to (8.15) 
12.0 5.0 7.0 to 12.0 1.51 to (3.49) 
13.0 5.0 8.0 t013.0 (2.09) to (7.09) 
12.5 5.0 7.5 to 12.5 (2.52) to (7.52) 
22.0 5.0 17.0 to 22.0 (5.12) to (10.12) 

Screened Screened 
Total Depth Length of Intervala Interval 

(ft bls) Screen (ft) (ft bls) (ft mal) 

15.5 12.5 3.0 to 15.5 5.57 to (6.93) 
15.5 12.5 3.0 to 15.5 3.31 to (9.19) 
14.0 10.0 4.0 to 14.0 3.61 to (6.39) 

17.0 15.0 2.0 to 17.0 2.03 to (12.97) 
17.0 15.0 2.0 to 17.0 3.06 to (11.94) 
20.0 17.5 2.5 to 20 (1.19) to (1B.69) 
18.0 15.0 3.0 to 18.0 4.05 to (10.95) 
18.0 15.0 4.12 to (10.88) 
17.0 15.0 2.15 to (12.85) 

18.0 15.0 3.0 to 18.0 7.56 to (7.44) 
17.0 15.0 2.0 to 17.0 0,64 to (14.36) 
18.5 14.0 4.5 to 18.5 3.22 to (10.78) 
25.0 20.0 5.0 to 25.0 4.50 to (15.50) 
18.5 15.0 3.5 to 18.5 3.05 to (12.45) 
18.0 15.0 3.0 to 1B.0 3.36 to (11.64) 
18.0 15 3.0 to 18.0 2.09 to (12.91) 
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Measuril1lg Point 
Elevation 
(ft msl) 

§ 8.0 
7.5, 
7.5, 
8.8i 

~~ .7 
i9 

5.15' 
7.1 
6 "" .4-

3.E 

8.€15 
11.:51 
8.09 
7.EIS 
14.;88 

Measuring Point 
Elevalltion 
(ft msl) 

11. 
9.~ 

10.' 87 
11 
61 

7.()3 
S.06 
4.~11 

10.05 
9:12 
7:15 

13.56 
5.E)4 
10.72 
12.50 
9.05 
9.:36 
S.09 

CTO-OO07 



Rev. 1 
6/l 3197 

TABLE 1-6 

MONITORING WELL DEPTHS AND SCREEN INTERVALS 
NAS KEY WEST 

PAGE 2 OF 3 

1994 IT Screened Screened Measuring Point 
Monitoring Total Depth Length of Interval Intervala Elevationb 

Well NumberC (ft bls) Screen (ft) (ft bls) (ft msl) (ft msl) 
SWMU-4 

S4MW-2 13.0 10.0 3.0 to 13.0 1 2.62 to (7.38) 5.27 
S4MW-3 12.0 10.0 2.0 to 12.0 ) 3.32 to (6.68) 5.28 
SWMU-5 
S5MW-2 13.5 10.0 2.0 to 12.0 1.77 to (8.23) 3.53 
S5MW-3 13.5 10.0 2.0 to 12.0 1.82 to (8.18) 3.68 
SWMU-7 
S7MW-1 11.0 10.0 1.0 to 11.0 3.38 to (6.62) 7.49 
S7MW-2 11.0 10.0 1.0 to 11.0 3.86 to (6.14) 7.59 
S7MW-3 11.0 10.0 1.0 to 11.0 3.84 to (6.16) 7.80 
IR 1 
I1 MW-1 15.5 10.0 5.5 to 15.5 2.40 to (7.60) 10.35 
II MW-2 9.74 
II MW-3 17.0 10.0 7.0 to 17.0 2.27 to (7.60) 9.75 
I1 MW-5 14.0 10.0 4.0 to 14.0 4.16 to (5.84) 12.77 
IR 7 

1996 BLRE 
Monitoring 

Well Number 

SWMU 4 
S4MW-4 
S4MW-5 
S4MW-6 
S4MW-7 
SWMU 5 
S5MW-3 
S5MW-4 
IR 1 
II MW-6 
II MW-7 
IR 3 
l3MW-3 
l3MW-4 
l3MW-5 

Total Depth 
(ft bls) 

14.0 
13.0 
13.0 
12.0 

13.0 
13.0 

18.0 
18.0 

12.5 
14.0 
14.0 

Screened Screened Measuring Point 
Length of Interval Interval= Elevationb 
Screen (ft) (ft bls) (ft msl) (ft msl) 

10.0 4.0 to 14.0 1.54 to (8.46) 5.46 
10.0 3.0 to 13.0 1.71 to (8.29) 7.58 
10.0 3.0 to 13.0 2.21 to (7.79) 8.05 
10.0 2.0 to 12.0 3.38 to (6.62) 5.25 

10.0 1 3.0 to 13.0 0.85 to (9.15) 1 3.67 
10.0 1 3.0 to 13.0 1 .o to (9.0) 7.25 

10.0 8.0 to 18.0 3.24 to (6.76) 14.89 
10.0 8.0 to 18.0 1.43 to (8.57) 9.24 

10.0 2.5 to 12.5 3.28 to (6.72) 5.71 
10.0 4.0 to 14.0 3.22 to (6.78) 7.04 
10.0 4.0 to 14.0 2.87 to (7.13) 6.71 
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1994 IT 
Monitoring 

Well NumberC 
SWMU-4 
S4MW-2 
S4MW-3 
SWMU-5 
S5MW-2 
S5MW-3 
SWMU-7 
S7MW-1 
S7MW-2 
S7MW-3 
IR 1 
!1MW-1 
I1MW-2 
11MW-3 
11 MW-5 
IR7 
17MW-3d 

17MW-4d 
17MW-Sd 

17MW-10d 

17MW-1 
17MW7-10 

1996 B&RE 
Monitoring 

Well Number 
SWMU4 
S4MW-4 
S4MW-5 
S4MW-6 
S4MW-7 
SWMU5 
S5MW-3 
S5MW-4 
IR1 
11 MW-6 
11 MW-7 
IR 3 
13MW-3 
13MW-4 
13MW-5 

AI K-OES-97 -535.0 

TABLE 1-6 

MONITORING WELL DEPTHS AND SCREEN INTERVALS 
NAS KEY WEST 

PAGE 2 OF 3 

Screened Screened 
Total Depth Length of Interval Intervala 

(ft bls) Screen (ft) (ft bls) (ft msl) 

13.0 10.0 3.0 to 13.0 2.62 to (7.38) 
12.0 10.0 2.0to 12.0 3.32 to (6.68) 

13.5 10.0 2.0 to 12.0 1.77 to (8.23) 
13.5 10.0 2.0 to 12.0 1.82 to (8.18) 

11.0 10.0 1.0 to 11.0 3.38 to (6.62) 
11.0 10.0 1.0 to 11.0 3.86 to (6.14} 
11.0 10.0 1.0 to 11.0 3.84 to (6.16) 

15.5 10.0 5.5 to 15.5 2.40 to (7.60) 

17.0 10.0 7.0 to 17.0 2.27 to (7.60) 
14.0 10.0 4.0 to 14.0 4.16 to (5.84) 

11.0 NA NA NA 
7.0 NA NA NA 
9.0 NA NA NA 
9.0 NA NA NA 
17.0 NA NA NA 
12.5 NA NA NA 

Screened Screened 
Total Depth Length of Interval Intervala 

(ft bls) Screen (ft) (ft bls) (ft msl) 

14.0 10.0 4.0 to 14.0 1.54 to (8.46) 
13.0 10.0 3.0 to 13.0 1.71 to (8.29) 
13.0 10.0 3.0 to 13.0 2.21 to (7.79) 
12.0 10.0 2.0 to 12.0 3.38 to (6.62) 

13.0 10.0 3.0 to 13.0 0.85 to (9.15) 
13.0 10.0 3.0 to 13.0 1.0 to (9.0) 

18.0 10.0 8.0 to 18.0 3.24 to (6.76) 
18.0 10.0 8.0 to 18.0 1.43 to (8.57) 

12.5 10.0 2.5 to 12.5 3.28 to (6.72) 
14.0 10.0 4.0 to 14.0 3.22 to (6.78) 
14.0 10.0 4.0 to 14.0 2.87 to (7.13) 
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Measuring Point 
Elevationb 

(ft msl) 

5.27 
5.28 

3.53 
3.68 

7.49 
7.59 
7.80 

10.35 
9.74 
9.75 
12.77 

NA 
NA 
NA 
NA 

7.44 
7.02 

Measuring Point 
Elevatlonb 

(ft msl) 

5.46 
7.58 
8.05 
5.25 

3.67 
7.25 

14.89 
9.24 

5.71 
7.04 
6.71 
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TABLE I-6 

MONITORING WELL DEPTHS AND SCREEN INTERVALS 
NAS KEY WEST 

PAGE 3 OF 3 

1996 B&RE Screened Screened Measuring Point 
Monitoring Total Depth Length of Interval Intervala Elevationb 

Well Number (ft bls) Screen (ft) (ft bls) (ft msl) 7 (ft msl) 
IR 3 (continued) 
l3MW-6 14.0 10.0 4.0 to 14.0 3.12 to (6.88) 
l3MW-7 13.0 10.0 3.0 to 13.0 4.15 to (5.85) 
AOC B 
ABMW-1 12.0 10.0 2.0 to 12.0 (0.36) to (10.36) 
ABMW-2 12.0 10.0 2.0 to 12.0 (0.45) to (10.45) 
ABMW-3 12.0 10.0 2.0 to 12.0 (0.93) to (10.93) 

a Calculated values extrapolated from existing data. 
b B&R Environmental 1996 Survey Data. 
c Temporary well construction data not available for IR 8. 
d Temporary well construction data. 

NA - Not Available. 

, . . . . 
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TABLE 1-6 

MONITORING WELL DEPTHS AND SCREEN INTERVALS 
NAS KEY WEST 

PAGE 3 OF 3 

1996 B&RE Screened 
Monitoring Total Depth Length of Interval 

Well Number (ft bls) Screen (ft) (ft bls) 
IR 3 (continued) 
13MW-6 14.0 
13MW-7 13.0 
AOCB 
ABMW-1 12.0 10.0 2.0 to 12.0 
ABMW-2 12.0 10.0 2.0 to 12.0 
ABMW-3 12.0 10.0 2.0 to 12.0 

a Calculated values extrapolated from existing data. 
b B&R Environmental 1996 Survey Data. 
e Temporary well construction data not available for lR 8. 
d Temporary well construction data. 

NA - Not Available. 
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Screened 
Intervala 
(ft msl) 

(0.36) to (10.36) 
(0,45) to (10.45) 
(0.93) to (10.93) 
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Measuring Point 
Elevationb 

(ft msl) 

7.24 
7:11 

4.i 
4.' 
3.~ 83 

+9 
~6 
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Before biological tissue samples were collected for chemical analyses as part of this Supplemental RFI/RI, 

biological samples had only been collected during the January 1996 Supplemental RFVRI sampling at 

NAS Key West. The objective of the supplemental biological field investigations during August through 

October was to characterize the nature and extent of contamination in biota at SWMUs 4, 5, and 7; IRS 1, 

3, 7, and 8; and AOC B, and to assess ecological effects of site-associated contamination. B&R 

Environmental initiated the biological investigation with a detailed review of existing analytical chemistry 

data and a review of the results of the preliminary ecological risk evaluation performed by IT Corporation. 

Following these reviews, B&R Environmental biologists visited the sites and determined the need for 

additional biological sampling at each site based on the results of this process. 

Biologists collected fish tissue samples from SWMUs 4 and 5 and AOC B and collected mollusks (conchs) 

from IRS 1, 7, and 8. Crustaceans (crabs and/or lobsters) were collected from IRS 1, 7, and 8 and AOC 8, 

and vegetation sampled at all sites except AOC B. The procedures followed those outlined in an 

Ecological Sampling Technical Memorandum (Appendix B, Part 1) as summarized in the marine organism 

collection report submitted to FDEP (Appendix B, Part 2). Appendix C describes detailed procedures 

regarding biological sampling. Chapters 2 through 9 discuss the location of the soil, sediment, surface- 

water, groundwater, vegetation, fish, mollusk, and crustacean samples obtained from each site during the 

investigation. 

1.6.3.3 Investigation Procedures 

The Supplemental RFI/RI workplan (ABB, 1995) which was prepared in response to regulatory concerns 

over data gaps in the initial RFVRI report (IT Corporation, 1994) contains field investigation and risk 

assessment procedures. The ABB workplan refers to procedures contained in the RFVRI workplan 

prepared by IT Corporation (IT Corporation, 1993) for the initial RFIIRI. In some instances, the ABB 

workplan and the IT workplan presented conflicting procedural information. In other instances, procedures 

were not identified. Procedures developed for the Supplemental RFI/RI resolved conflicts between the 

two workplaces and filled any voids. Appendix C presents these procedures, and Appendix D contains 

procedures that required modifications or deviations to the ABB workplan and SAP (ABB, 1995) during the 

implementation of field work under the Supplemental RFVRI. 

1.6.3.4 Data Quality Assessment 

Section 2.0 of Appendix C describes the industry-accepted process used to partially validate the data 

obtained from field sampling at the eight sites. All 1996 data received a limited validation review; 

approximately 10 percent of the data received full validation. Historical data (Section 1.6.1 describes 
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Before biological tissue samples were collected for chemical analyses as part of this Supplemental RFI/RI, 

biological samples had only been collected during the January 1996 Supplemental RFIIRI sampling at 

NAS Key West. The objective of the supplemental biological field investigations during August through 

October was to characterize the nature and extent of contamination in biota at SWMUs 4, 5, and 7; IRs 1, 

3, 7, and 8; and AOe B, and to assess ecological effects of site-associated contamination. B&R 

Environmental initiated the biological investigation with a detailed review of existing analytical chemistry 

data and a review of the results of the preliminary ecological risk evaluation performed by IT Corporation. 

Following these reviews, B&R Environmental biologists visited the sites and determined the need for 

additional biological sampling at each site based on the results of this process. 

Biologists collected fish tissue samples from SWMUs 4 and 5 and AOC B and collected mollusks (conchs) 

from IRs 1, 7, and 8. Crustaceans (crabs and/or lobsters) were collected from IRs 1, 7, and 8 and AOC B, 

and vegetation sampled at all sites except AOC B. The procedures followed those outlined in an 

Ecological Sampling Technical Memorandum (Appendix B, Part 1) as summarized in the marine organism 

collection report submitted to FDEP (Appendix B, Part 2). Appendix C describes detailed procedures 

regarding biological sampling. Chapters 2 through 9 discuss the location of the soil, sediment, surface

water, groundwater, vegetation, fish, mollusk, and crustacean samples obtained from each site during the 

investigation. 

1.6.3.3 Investigation Procedures 

The Supplemental RFI/RI workplan (ABB, 1995), which was prepared in response to regulatory concerns 

over data gaps in the initial RFIIRI report (IT Corporation, 1994), contains field investigation and risk 

assessment procedures. The ABB workplan refers to procedures contained in the RFI/RI workplan 

prepared by IT Corporation (IT Corporation, 1993) for the initial RFIIRI. In some instances, the ABB 

workplan and the IT workplan presented conflicting procedural information. In other instances. procedures 

were not identified. Procedures developed for the Supplemental RFIIRI resolved conflicts between the 

two workplaces and filled any voids. Appendix C presents these procedures. and Appendix 0 contains 

procedures that required modifications or deviations to the ABB workplan and SAP (ABS. 1995) during the 

implementation of field work under the Supplemental RFI/RI. 

1.6.3.4 Data Quality Assessment 

Section 2.0 of Appendix C describes the industry-accepted process used to partially validate the data 

obtained from field sampling at the eight sites. All 1996 data received a limited validation review; 

approximately 10 percent of the data received full validation. Historical data (Section 1.6.1 describes 
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r-. previous investigations) were not subjected to data quality assessment by B&R Environmental. They 

were assumed to have been assessed during their respective investigation activities and were accepted at 

face value since records of validation were not available. While this assumption might not have been 

correct for all historical data points, it is conservative. Questionable historical data points in the data set 

(data that otherwise might have been discarded as false positives or blank contamination if they had 

undergone a data quality assessment) only increase the potential for making a positive remedial 

determination for a particular site. 

1.6.3.5 Data Interpretation and Presentation 

This section summarizes the data interpretation and presentation process employed for data obtained 

from the eight sites, B&R Environmental integrated data from previous investigations (see Section 1.6.1) 

with the current data set to create a comprehensive data set and used this comprehensive data stet in the 

evaluations and assessments presented in this RFI/RI report. Section 3.0 of Appendix C provides 

additional details about the data interpretation and presentation process. 

1.6.3.6 Data from Analytical Results 

Chapters 2 through 9 of this report present the results of this Supplemental RFI/RI for the eight sites. 

Each chapter discusses the specific site and presents the contaminants detected at the site, the spatial 

and (if applicable) temporal extent to which contaminants have impacted environmental media, and a 

relationship between the findings and the activities that occurred during base operations. All of the 

detected contaminants were compared to ARARs, SALs, and background concentrations for each 

medium. Appendix C lists the values for comparison and describes the process. Section 3.1 in Appendix 

C also contains detailed information on data interpretation for use in estimating the nature and (extent of 

contamination, evaluating chemical fate and transport, and calculating risk to human health and the 

environment. Estimating the nature and extent of contamination and evaluating chemical fate and 

transport provide critical information for use in both the human health and ecological risk assessments. 

1.6.4 Human Health Risk Assessment 

_, - ’ -* 

The human health risk assessment (HHRA) estimated actual or potential risks to human health from the 

presence of contamination in surface soil, subsurface soil, sediment, groundwater, surface water, and 

appropriate biological organisms and provided the basis for determining the need for remedial measures. 

Three major aspects of chemical contamination must be considered when assessing public health risks: 

contaminants with toxic characteristics must be found in environmental media or biological organisms and 
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must be released by either natural processes or by human action; potential exposure points must exist 

either at the source or via migration pathways if exposure occurs at a remote location other than the 

source; and human or environmental receptors must be present at the point of exposure. Risk is a 

function of both toxicity and exposure; without any one of the three factors listed above, there is no risk. 

The risk assessment estimated the potential for human health risk attributable to each NAS Key West site 

addressed in this report. Information regarding the toxicity of the compounds detected in the various 

media, the distribution of contamination, potential migration pathways, and a site-specific estimate of 

chemical intake via assumed exposure routes were combined to estimate potential risks for each of the 

sites. The risk assessment processes were performed in accordance with current EPA risk assessment 

guidance (EPA, 1989; EPA, 1991; EPA, 1995a) and as also referenced in the Supplemental RFllRl 

Workplan (ABB, 1995). Appendix C, Section 3.2 includes detailed procedures for the risk assessment 

processes. Chapters 2 through 9 provide the results of the Baseline HHRA for each site and 

recommendations for additional remedial action to address these risks, where applicable. 

1.6.5 Ecological Risk Assessment 

Ecological receptors on NAS Key West, such as aquatic and terrestrial biota, may be at risk from 

contaminants released from the eight sites under investigation. Accordingly, B&R Environmental 

performed an ecological risk assessment (ERA) to characterize the potential risks from site-specific 

contaminants to ecological receptors that inhabit the installation. The ERA was based on the laboratory 

analyses of samples collected from each site. B&R Environmental biologists compared concentrations of 

contaminants in soil, surface water, groundwater, and sediment to concentrations protective of ecological 

receptors. Concentrations of contaminants in biological samples were compared to background 

concentrations and to ecological toxicity threshold values and were also used in foodchain modeling. 

Modeling of contaminant intake doses for terrestrial and piscivorous receptors was performed, and 

estimated doses were compared to toxicity reference values. Appendix C, Section 3.3 includes detailed 

procedures for the ERA processes. Chapters 2 through 9 provide results of the site-specific ERAS and 

recommendations for additional remedial action to address these risks, where applicable. 

1.6.6 Determination of Backsround Levels 

In an RFVRI, knowledge of levels of constituents in background areas allows evaluation of whether 

contaminants detected at a site have been released from that source or were previously present. A 

determination of human health and ecological risk also considers background levels. 
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The background data set consisted of samples collected from site-specific locations and from eight 

locations chosen to represent the Key West area as a whole. B&R Environmental used three of t:he eight 

representative background locations during the Supplemental RFVRI written in January 1996 (B&R 

Environmental, 1997). All eight representative background locations were selected based on a rleview of 

historical maps, historical aerial photographs, and field visits. B&R Environmental collected groundwater, 

surface-water, sediment, and soil samples from the site-specific background locations and soil, sediment, 

surface-water, and biological samples for chemical analysis at the five new representative locations. 

The development of the background data set occurred in three general steps. In the first step, potentially 

usable background locations were selected based on physical location, and data from the previous studies 

were combined with samples collected during Supplemental RFVRI activities. This step included 

discarding data collected by previous contractors from areas that could have been affected by site 

operations. The second step involved the removal of data that could bias the statistical results. For 

example, data outliers (constituents detected at unusually high values when compared ‘to other 

background samples) were removed from the background data set. The third step involved the statistical 

evaluation of the final background data set. 

For the ecological and human health risk assessments, the study excluded inorganic contaminants in soil, 

sediment, groundwater, and surface water with a maximum detected concentration less than twice the 

average background concentration as contaminants of potential concern for that particular medium. 

Concentrations of analytes in fish, mollusk, crustacean, and vegetation tissue collected at bac:kground 

sites were compared to values collected in the same species as appropriate in the ecological risk 

assessment for each site. 

Appendix F (Comprehensive Background Report) and Section 4.0 of Appendix C (Investigation 

Procedures) contain a detailed explanation of the development and use of the background data set. 
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2,o SOLID WASTE MANAGEMENT UNIT 4 (SWMU 4) 

This chapter describes the site-specific evaluation of data for SWMU 4 (Boca Chica Aircraft Intermediate 

Maintenance Building, AIMD Building A-980). It discusses all investigations conducted at the site, RFI/RI 

rationale, site geology and hydrogeology, nature and extent of contamination, contaminant fate and 

transport, baseline human health risk assessment, and ecological risk assessment. Section 2.8 presents 

a summary and conclusions with recommendations for SWMU 4. 

2.1 UNIT DESCRIPTION 

AIMD Building A-980 (Figure 2-l) was constructed in the late 1960s at a location that had been filled with 

6 feet of crushed lime rock. Fill material was brought in from any of three locations: Boca Chica channel, 

Key West harbor, and Flagler Railroad. Wetlands lie to the north and west of Building A-980 ancl a weedy 

stormwater retention basin is located to the east. A lawn, drainage ditch, and paved road (Midway 

Avenue) are located south of Building A-980. The site is flat, except it slopes down approximately 4 feet to 

the wetlands and ditch. The site was the location of two in-ground plastic 55-gallon drums used to receive 

and store solvents and oil mixtures that were generated during maintenance activities within the building. 

In August 1981, the first of these 55-gallon plastic drums was installed in-ground on the north side of 

Building A-980 and was used to collect approximately 3 gallons per month of hazardous waste containing 

approximately ‘IO-percent trichlorotrifluoromethane (TF) freon 113 and 30-percent electrical insulating 

mineral oil (coolanol-35R). This in-ground drum was abandoned in May 1987. The second clrum was 

installed on the south side of the building and was used at the AIMD during the same time period by the 

Tire Shop. This drum received a mixture of 96 percent water, 2 percent PD-680 (chlorinated organic 

solvent), 2 percent Turco (a phenolic based aircraft cleaner), and a residue of a PCA 44 Type C 

(emulsifier cleaner). The Navy ceased using this drum in May 1987 as well. The contents of the drums at 

the two facilities were routinely pumped out every 60 to 90 days and disposed of by NAS Key West 

personnel (ABB, 1995). 

These drums were gravity fed by a piping system that drained the various mixtures from the interior of the 

building to the in-ground drums. The north drum was connected to a floor drain inside Building A-980. 

This drain collected incidental spillage from the work area operations. The drain pipe consisted of a 2-inch 

polyvinyl chloride (PVC) pipe and was encased in cement mortar. The drain pipe carried the spillage 

AIK-98-0001 2-l CT0 0007 

2.0 SOLID WASTE MANAGEMENT UNIT 4 (SWMU 4) 

Rev. 2 
1/16/98 

This chapter describes the site-specific evaluation of data for SWMU 4 (Boca Chica Aircraft Intermediate 

Maintenance Building, AIMD Building A-980). It discusses all investigations conducted at the site, RFI/RI 

rationale, site geology and hydrogeology, nature and extent of contamination, contaminant fate and 

transport, baseline human health risk assessment, and ecological risk assessment. Section 2.8 presents 

a summary and conclusions with recommendations for SWMU 4. 

2.1 UNIT DESCRIPTION 

AIMD Building A-980 (Figure 2-1) was constructed in the late 1960s at a location that had been filled with 

6 feet of crushed lime rock. Fill material was brought in from any of three locations: Boca Chica channel, 

Key West harbor, and Flagler Railroad. Wetlands lie to the north and west of Building A-9S0 and a weedy 

stormwater retention basin is located to the east. A lawn, drainage ditch, and paved road (Midway 

Avenue) are located south of Building A-980. The site is flat, except it slopes down approximately 4 feet to 

the wetlands and ditch. The site was the location of two in-ground plastic 55-gallon drums used to receive 

and store solvents and oil mixtures that were generated during maintenance activities within the building. 

In August 1981, the first of these 55-gallon plastic drums was installed in-ground on the north side of 

Building A-9S0 and was used to collect approximately 3 gallons per month of hazardous waste containing 

approximately 70-percent trichlorotrifluoromethane (TF) freon 113 and 3D-percent electrical insulating 

mineral oil (coolanol-35R). This in-ground drum was abandoned in May 1987. The second drum was 

installed on the south side of the building and was used at the AIMD during the same time period by the 

Tire Shop. This drum received a mixture of 96 percent water, 2 percent PD-680 (chlorinated organic 

solvent), 2 percent Turco (a phenolic based aircraft cleaner), and a residue of a PCA 44 Type C 

(emulsifier cleaner). The Navy ceased using this drum in May 1987 as well. The contents of the drums at 

the two facilities were routinely pumped out every 60 to 90 days and disposed of by NAS Key West 

personnel (ABB, 1995). 

These drums were gravity fed by a piping system that drained the various mixtures from the interior of the 

building to the in-ground drums. The north drum was connected to a floor drain inside Building A-980. 

This drain collected incidental spillage from the work area operations. The drain pipe consisted of a 2-inch 

polyvinyl chloride (PVC) pipe and was encased in cement mortar. The drain pipe carried the spillage 

AI K-98-000 1 2-1 GTO 0007 



. 

Rev.1 
6/13/97 

HAZ. 
WASTE 

WETLANDS 

50 25 0 100 

APPROX. SCALE 

SITE MANAGER: RCD CHECKED By: KW 

DWWN 8y: TCB/SRM DRAWING DATE: 4/21/97 FIGURE 2-l 
SURVEYED By: TCM SURVEY DATE: 9/l 6,‘96 

SCALE: AS SHOWN SITE !it2FiY MAP 

CAD DWG. NO.:704698021 PROJ. NO.: HK7046 Brown & Root Environmental NAVAL AIR STATION 
KEY WEST, FLORIDA 

AIK-OES-97-5350 2-2 
CT0 0007 

WETLANDS 

SITE MANAGER: RCD CHECKED BY: KW 

DRAWN BY: TCB/SRM DRAWING DATE: 4/21/97 

SuRVEYED BY: TCM SURVEY DATE: 9/16/96 

SCALE: AS SHOWN 

CAD owe. NO.: 704698021 PROJ. NO.: HK7046 

AIK-OES-97-5350 

Brown & Root Environmental 

2-2 

Rev. 1 
6/13/97 

50 25 0 

APPROX. SCALE 

FIGURE 2-1 

SITE LOCATION MAP 
SWIW 4-

NAVAL AIR STATION 
KEY WEST, FLORIDA 

100 

GTO 0007 



Rev. 1 
6/l 3197 

directly into the in-ground drum; reportedly, the drain system did not leak. The south drum was connected 

to a dip tank via a similar floor trench drain. The dip tank was used by the Tire Shop for rinsing aircraft 

wheel rims during routine maintenance. During an inspection, FDEP observed stained soil in the building. 

As a result, a Notice of Violation (NOV) was received from FDEP on May 11, 1987; subsequently, NAS 

Key West cut and plugged the connecting piping and disconnected the use of the in-ground (drums for 

wastewater collection. In December 1989, both drums were removed and a 6-inch layer of soil from 

around and under each drum was excavated and disposed of offsite by the U.S. Navy. Soil sampling 

conducted during the removal of the in-ground drums is discussed in Section 2.2.1 below. 

2.2 INVESTIGATION HISTORY 

Several investigations have been performed at SWMU 4 since the mid-1980s to identify, confirm, or 

delineate contamination. The previous investigations are summarized in Section 2.2.1. The investigation 

rationale and scope of this Supplemental RFI/RI are presented in Section 2.2.2. 

2.2.1 Previous lnvestirrations 

initial soil sampling was performed at SWMU 4 in conjunction with the removal of the in-ground drums and 

associated soil in December 1989. Analysis indicated soil contamination from metals (e.g., cadmium, 

chromium, lead, and mercury) and petroleum hydrocarbons in the area of the drums. Subsequently, IT 

Corporation conducted soil, sediment, surface-water, and groundwater sampling during the RFI/RI of this 

site in 1993. Characterization of releases at the site indicated that contaminants exceeding regulatory 

standards did not appear to be the result of onsite waste disposal operations (IT Corporation, 1994). The 

Final RFI/RI Report prepared by IT Corporation recommended resampling of monitoring wells to confirm 

concentrations of vinyl chloride, cyanide, and 1 ,I-dichloroethane. 

2.2.2 Current lnvestinations 

This section presents a brief discussion of the rationale for conducting the Supplemental RFI/RI activities 

at SWMU 4 and the scope of those field activities performed from August to October 1996. Deviations 

from the Supplemental RFI/RI Sampling and Analysis Plan are addressed in Appendix D. Figures 2-2 

through 2-5 show the location of all soil, sediment, surface-water, groundwater, and biota samples 

obtained during this investigation, as well as those from previous investigations. 
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I. . . . 
2.2.2.1 Investigation Rationale 

Additional sampling of all media was conducted at SWMU 4 to provide more information on which 

appropriate risk assessments can be based. Surface soil samples were collected to supplement the 

contaminant data from the previous surface soil sampling activities. Sediment and surface-water samples 

were collected to assess the extent of lead concentrations previously detected above background 

screening values within the wetland area adjoining the site. Resampling of existing monitoring wells and 

installing and sampling new monitoring wells were performed to delineate the extent of cyanide and 

chlorinated solvents previously detected in groundwater samples collected during the original RFI/RI 

sampling. 

2.2.2.2 Scope of Current Field Investigation 

Supplemental field activities at SWMU 4 included surface soil sampling to further characterize surface soil 

conditions, surface-water and sediment sampling to further delineate the contaminants detected in earlier 

activities, and monitoring well installation and groundwater sampling to verify previously detected 

contamination. 

I . -. 
2.2.2.2.1 soil 

Since previous investigation activities at SWMU 4 had sufficiently characterized surface soil adjacent to 

the former waste storage tanks, the supplemental investigation restricted soil sampling to off-site areas 

along the boundary of SWMU 4. These soils were characterized for use with previously collected soil 

background and contaminant data. Two soil samples were collected, one from a surface location and one 

from an interval of 0.5 feet to 1.5 feet below the surface. All SWMU 4 soil samples were analyzed for the 

following parameters: 

l Appendix IX VOCs 

l Appendix IX Semivolatile organic compounds (SVOCs) 

l Appendix IX Herbicides 

l Appendix IX Pesticides and PCBs 

l Target Analyte List (TAL) metals 

l Cyanide 
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2.2.2.2.2 Surface Water and Sediment 

Surface-water and sediment samples were collected in the adjoining wetlands where the extent of lead 

contamination had not been sufficiently delineated, particularly within the areas to the north and west of 

the site. The SWMU 4 sediment and surface-water samples were analyzed for the following parameters: 

l Appendix IX VOCs 

l Appendix IX SVOCs 

l TAL metals 

l Cyanide 

2.2.2.2.3 Groundwater 

Groundwater sampling was conducted to characterize background (hydraulically upgradient) groundwater 

quality and areas hydraulically downgradient, particularly with respect to cyanide and chlorinated solvents 

(i.e., vinyl chloride and 1,1-dichloroethane). The SWMU 4 groundwater samples were analyzed for the 

following parameters: 

l Appendix IX VOCs 

l Appendix IX SVOCs 

l TAL metals 

l Cyanide 

2.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at NAS Key West is included in 

Section 1.4 (Base Environmental Setting) of this document. Applicable unit surface features are described 

in Section 2.1, while hydrogeology and soils at SWMU 4 are discussed below. 

2.3.1 Hydroaeolow 

The depth to groundwater at the site ranges from 4.23 feet to 5.08 feet bls. Monitoring well construction 

logs are presented in Appendix E for the wells installed during this investigation (S4MW-4 through 

S4MW-7). Data obtained from the logs indicate that the primary unit underlying the site is the surficial 

oolite limestone aquifer. Recharge of the aquifer is through direct infiltration of precipitation. Wetlands 

north of the site also act as a recharge area for the aquifer. 
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Groundwater elevation data obtained during this monitoring event vary from 0.32 foot to 0.71 foot. In 

1993, IT Corporation observed that groundwater flow at SWMU 4 was generally to the northwest with a 

hydraulic gradient of 0.001 foot/foot (IT Corporation, 1994). 1996 data also indicated a northerly 

groundwater flow at SWMU 4. The direction of groundwater flow is indicated on Figure 2-5. 

The lithologic description of soil samples was recorded during the installation of soil borings and 

monitoring wells in 1993. The lithologic logs were presented in Appendix E of the Final RFI/RI Fteport (IT 

Corporation, 1994). Review of the lithologic descriptions reveal the presence of two distinguishable units 

in the subsurface of the site. The uppermost unit is a light brown, poorly sorted mixture of sand and 

limestone fill material varying in thickness from 4 to 5 feet. The fill material varies in size from a pebble to 

a fine-grained material. Natural oolitic limestone was encountered below the fill material and was found to 

continue to the depths at which monitoring wells were terminated. 

2.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from subsurface and 

surface soil, sediment, surface water, and groundwater in the vicinity of AIMD Building A-980. The results 

of these analyses were compared with nature and extent screening values that were selected from a 

variety of sources including background levels as determined in the Comprehensive Background Report 

(Appendix F) and ARARs and SALs from various state and Federal agencies and research institutions. 

The selection of screening values is discussed in Appendix C, Section 3.0, and all potential screening 

values are listed, by media, in Tables C.3-1 through C.3-4. 

This section focuses primarily on chemicals that exceeded the screening values. The tables that 

accompany the text provide results for all detections, with the exceedances shaded for easy identification. 

Figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix H 

contains the full data set used in site characterization and assessment. Appendix I contains the laboratory 

analytical results for samples obtained during the August through October 1996 Supplemental RFVRI. 
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2.4.1 Subsurface Soil 

Data from the 1993 IT Corporation RFI/RI was considered in the analysis of subsurface soil contamination 

at SWMU 4. Chemicals that were detected in subsurface soil samples are listed in Table 2-l. Figure 2-6 

shows the occurrence of analytes that exceeded screening values and indicated possible subsurface soil 

contamination. IT Corporation collected a number of samples in the vicinity of the two in-ground storage 

drums at SWMU 4. These samples are shown in the inset on Figures 2-2, 2-6, and 2-7. Both drums were 

excavated in 1986. The drum on the north side of the building is referred to as “Drum A,” while the drum 

on the south side of the building is referred to as “Drum B.” 

Metals accounted for most of the chemicals detected in the soil at AIMD Building A-980. In general, 

metals were detected in subsurface soil throughout the site, while VOCs and SVOCs were detected with 

much lower frequency and were limited to the samples immediately adjacent to Building A-980. 

Screening values were obtained from a variety of sources including Oak Ridge National Laboratory 

Benchmark Toxicity Values (ORNL BTVs), EPA Region III Biotechnical Assistance Group (BTAG) 

Screening Levels, Proposed RCRA Action Levels (ALs), FDEP Residential Soil Cleanup Goals, FDEP 

Industrial Soil Cleanup Goals, Residential Soil Risk-Based Concentrations (RBCs), and background levels 

from the Comprehensive Background Report (Appendix F). The selection process for the nature and 

extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-1 contains all values 

considered, as well as those actually selected for the nature and extent screening of subsurface soil 

samples. 

2.4.1 .I Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the subsurface soil samples. However, cis-1,2- 

dichloroethene, methylene chloride, and xylene were detected at low levels south of AIMD Building A-980. 

2.4.1.2 Semivolatile Organic Compounds 

One SVOC, naphthalene, exceeded the 100 micrograms per kilogram (,ug/kg) subsurface soil screening 

criteria in two samples collected near the former location of Drum B. These IT Corporation 1993 

subsurface soil samples, S4SB-12(lT) and S4SB-13(IT), contained 260 yg/kg and 340 pg/kg of 

naphthalene, respectively. At other sampling locations, benzo(a)pyrene, benzo(k)fluoranthene, and bis(2- 

ethylhexyl)phthalate were detected at levels below their screening values. No SVOCs were detected in 

the B&R Environmental subsurface soil sample collected in 1996. 
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dichloroethene, methylene chloride, and xylene were detected at low levels south of AIMO Building A-9S0. 

2.4.1.2 Semivolatile Organic Compounds 
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TABLE 2-I 

CHEMICALS DETECTED IN SUBSURFACE SOIL AT SWMU 4 
NAS KEY WEST 

PAGE 1 OF 3 

Location 1 Depth(‘) Sourcef2) 

lNORGANlCS (mglkg) 

Parameter 1 Result IQua1.‘3JI 
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l%SB-7(IT) 1 3.5 IIT 1993 IBarium I 4.5 1 BI 1 
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IS4SB-3(lT) I 3 IIT 1993 IBarium I 4.1 1 BI 1 

S4SB-19(IT) 1 IT 1993 Barium 3.6 B; 
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0 8 S4SB-9(IT) 4 IT 1993 Barium 3.2 B, 

3 
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I I - 
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S4SB-16(IT) 4 IT 1993 Copper 3.2 
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S4SB-2(IT) 3 IT 1993 

S4SB-19(IT) 1 IT 1993 

S4SB-3(IT) 3 IT 1993 

S4SB-6(IT) 3.5 IT 1993 

S4SB-1(IT) 3.5 IT 1993 

S4SB-2 0.5 B&RE 1996 
S4SB"4(IT) .... 4.5 •. IT 1993 

84SB~5(IT)~ 13.5 IT 1993 

TABLE 2-1 

CHEMICALS DETECTED IN SUBSURFACE SOIL AT SWMU 4 
NAS KEY WEST 

PAGE 2 OF3 

Parameter Result Qual.(3) Location Depth(1 ) Source(2) Parameter 

Chromium 3.9 S4SB-12(IT) 4 IT 1993 Mercury 

Chromium 3.8 

Chromium 3.7 

Chromium 3.4 

Copper 8.3 

S4SB-2 0.5 

IB&~E ':961~::: ....... Tf .~:4:;5,J.,£ '.';:', 
S4~~:!)(IT) . .'.;3;5 ~B.~."" .•. I ..... 

, , ~"v, 

84$8-19(1'[), [.1' . IT t9~3T .. :;.~:., .. ; .. :: .... ; '., . 

Copper 6.9 S4SB-15(IT) 4 IT 1993 Sulfide 
Copper 3.2 

Copper 3.2 

Copper 2.6 B1 

S4SB:8(l'n. ..3.$:. ~ Tirl;~: 
;> 

84~f33'16(lt) ·:4·:-·T I .93,~" ··rin::: . ::"i~i¥:,:':: ' > :.: 
w, :; -,"!N 

S4SB-16(IT) 4 IT 1993 Vanadium 
Copper 2.5 B1 S4SB-13(IT) 4 IT 1993 Vanadium 
Copper 1.5 B1 S4SB-7(IT) 3.5 IT 1993 Vanadium 
Cyanide 18 

Iron 530 
S4SB-19(IT) 1 IT 1993 Vanadium 

Lead 15.4 
S4SB-14(IT) 4 IT 1993 Vanadium 

Lead 9.3 S4SB-3(IT) 3 IT 1993 Vanadium 

Lead 8 S4SB-4(IT) 4.5 IT 1993 Vanadium 

Lead 3.9 S4SB-12(IT) 4 IT 1993 Vanadium 
Lead 2.9 S4SB-5(IT) 3.5 IT 1993 Vanadium 
Lead 2.9 

Lead 2.2 
84,SB~~(IJ),:~: .. '4i~:f::: rr1993~,;. .IZincL :;~Jh;:'f;S:k; .'.: 

S4SB-8(IT) 3.5 IT 1993 Zinc 
Lead 1.7 

Lead 1.3 

Lead 1.2 

Lead 0.91 

S4SB-7(IT) 3.5 IT 1993 Zinc 

S4SB-4(IT) 4.5 IT 1993 Zinc 
S4SB-16(IT) 4 IT 1993 Zinc 

S4SB-5(IT) 3.5 IT 1993 Zinc 
Lead 0.77 S4SB-14(IT) 4 IT 1993 Zinc 
Lead 0.75 

Lead 0.56 
S4SB-19(IT) 1 IT 1993 Zinc 

S4SB-15(IT) 4 IT 1993 Zinc 
Lead 0.51 B1 S4SB-6(IT) 3.5 IT 1993 Zinc 
Lead 0.4 B2 S4SB-13(IT) 4 IT 1993 Zinc 
Lead 0.28 B2 S4SB-3(IT) 3 IT 1993 Zinc 

Manganese 7.8 S4SB-12(IT) 4 IT 1993 Zinc 

Mercury .. c,(·;+· ." .,", . 0.16. ...' S4SB-18(IT) 4 IT 1993 Zinc 
Mercury ............... " \ .• 0;07' .... 

Result 

0.03 

1.2 

1:8" 

:.()'\l?l, 
1;500 

60 
.. .12 
.. 

>: .• :4:,.\., 
5.3 

3.6 

1.8 

1.5 

1.4 

1.4 

1.2 

1.2 

1.1 

·'·!l90 ' . 

18.7 

15.6 
14,6 

8.8 

7.4 

7 

5.1 

3.7 

3.7 

3.4 

2.5 

2.4 

2.3 

Qua1.(3) 

: ...•. ,.:.:. 
B2 
;" 

B ..... 1 
8 .1 

B1 

B1 

B1 

B1 

B1 

B1 

B2 

B1 

B2 

B1 
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TABLE 2-1 

CHEMICALS DETECTED IN SUBSURFACE SOIL AT SWMU 4 
NAS KEY WEST 

PAGE 3 OF 3 

Location /Depth”‘1 Source’*’ 1 Parameter 1 Result lQual.i3) 

S4SB-2(IT) 1 3 IIT 1993 IZinc I 1.7 1 B, I 
S4SB-1 (IT) 1 

I I 1 I 
3.5 IIT 1993 IZinc 1.5 I ii: 

I I 

S4SB-ll(IT) 1 4 IT 1993 Zinc 

PESTlClDESlPCBs lualka) 

IS4SB2 1 0.5” j “’ B&RE 1996 [Endosulfan I 
SEMIVOLATILE ORGANIC COMPOUNDS lualkol 

I , L 

1.5 B, 

1.4 1 J 1 

S4SB-9(IT) 1 4 1 IT 1993 1 Benzo(a)pyrene 1 12 I 5 IIT 1993 IBenzo(k)fluoranthene I 21 I S4SB-7;IT; 3. 

S4SB-@IT) 3.5 IIT 1993 IBenzo(k)fluoranthene / 14 I 
S4SB-9(IT) 4 IIT 1993 IBenzolklfluoranthene 1 I2 . , 

I IT 1993 lBis(2-ethvlhexvhohthalate 1 2.800 I 

VOLATILE ORGANIC COMPOUNDS @g/kg) 
IS4SB-15(IT) 1 4 

jS4SB-15(lT) 1 4 Ill 
IIT 1993 ICis-1,2-dichloroethene I 2 1 J 

r 1993 IMethylene chloride I IO 87 
I 

L 

S4SB-19(IT) 1 IT 1993 Methylene chloride 7 f32 
S4SB-12(IT) 4 IT 1993 Xylenes, total 6.6 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Depths are in feet and represent top of sampling interval. 
2 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

3 Qualifier (Qual.) Codes: 
B1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
82 - Analyte was found in the blank as well as the sample. 

J- The associated value is an estimated quantity. 

7 
0 

8 
s 

I\) 
I 
-' 
«) 

() 

d 
o 
o o 
-..J 

Location DepthtlJ Source(2) 

S4SB-2(IT) 3 IT 1993 Zinc 

S4SB-1(IT) 3.5 IT 1993 Zinc 

S4SB-11(IT) 4 IT 1993 Zinc 

TABLE 2-1 

CHEMICALS DETECTED IN SUBSURFACE SOIL AT SWMU 4 
NAS KEY WEST 

Parameter Result 

1.7 

1.5 

1.5 

PAGE 3 OF 3 

Qual.(3J 

B1 

B2 

B1 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Depths are in feet and represent top of sampling interval. 
2 Data Sources: 

IT 1993 - RFIIRI conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFIIRI conducted in 1996 by B&R Environmental 

3 Qualifier (Qual.) Codes: 
B1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
B2 - Analyte was found in the blank as well as the sample. 

J - The associated value is an estimated quantity. 

VOLATILE ORGANIC COMPOUNDS (l.Ig/kg) 

S4SB-15(IT) 4 IT 1993 Cis-1,2-dichloroethene 2 J 
S4SB-15(IT) 4 IT 1993 Methylene chloride 10 B2 

S4SB-19(IT) 1 IT 1993 Methylene chloride 7 B2 

S4SB-12(IT) 4 IT 1993 Xylenes, total 6.6 
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Antimony 
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Silver 
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+ THE SELECTION OF THE NATURE AN0 EXTENT 
SCREENING VALUES IS DISCUSSED IN APPENDIX C 

NOTE: ALL ORGANIC CONCENTRATIONS ARE IN pg/kg. 

NOTE: ALL INORGANIC CONCENTRATIONS ARE IN mg/kg. 

NOTE: ALL SUBSURFACE SOIL SAMPLE LOCATIONS ARE BOLD. 

NOTE: THE DEPTHS IN THE RESULT BOXES INDICATE THE TOP 
OF THE INTERVAL SAMPLED. 
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2.4.1.3 Pesticides 

No pesticides exceeded the screening criteria in any of the subsurface soil samples. However, a low level 

of endosulfan I was detected in the B&R Environmental subsurface soil sample (S4SB-2) collected south 

of the building. 

2.4.1.4 Polychlorinated Biphenyls 

No PCBs were detected in the subsurface soil at SWMU 4. 

2.4.1.5 lnorganics 

lnorganics were detected at several sample locations in the vicinity of the former drum locations. The 
I 

maximum concentrations of antimony [4.4 milligrams per kilogram (mglkg)], beryllium (0.27 mg/kg), 

cyanide (18 mg/kg), and sulfide (1,500 mg/kg) that exceeded screening criteria were detected near the 

former location of Drum B. Maximum concentrations located north of the building at the former Drum A 

location included mercury (0.16 mg/kg), silver (1.8 mg/kg), tin (12 mglkg), and zinc (190 mg/kg). The 

most frequently detected inorganics in subsurface soil at SWMU 4 included barium, chromium, lead, and 
c . . . 

zinc, all of which were detected in all 17 samples. Aluminum, arsenic, barium, iron, manganese, nickel, 

and vanadium were detected but did not exceed the screening values in any subsurface soil samples. 

2.4.2 Surface Soil 

Data from two sampling efforts, the 1993 IT Corporation RFI/RI and this Supplemental RFVRI, were 

considered in the analysis of surface soil contamination at SWMU 4. Chemicals that were detected in 

surface soil samples are listed in Table 2-2. This table includes laboratory analytical results from all 

applicable historical sampling events as well as the Supplemental RFIIRI. Figure 2-7 shows the 

occurrence of compounds that exceeded screening criteria in surface soil. IT Corporation collected three 

samples in the vicinity of in-ground storage Drum B’s former location at SWMU 4. These samples are 

shown in the inset on Figures 2-2, 2-6, and 2-7. All surface soil samples were collected on the south side 

of AIMD Building A-980. Metals accounted for most of the chemicals detected in the surface soil at AIMD 

Building A-980. 
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No pesticides exceeded the screening criteria in any of the subsurface soil samples. However, a low level 

of endosulfan I was detected in the B&R Environmental subsurface soil sample (S4SB-2) collected south 

of the building. 

2.4.1.4 Polychlorinated Biphenyls 

No PCBs were detected in the subsurface soil at SWMU 4. 

2.4.1.5 Inorganics 

Inorganics were detected at several sample locations in the vicinity of the former drum locations. The 

maximum concentrations of antimony [4.4 milligrams per kilogram (mg/kg)], beryllium (0.27 mg/kg), 

cyanide (18 mg/kg), and sulfide (1,500 mg/kg) that exceeded screening criteria were detected near the 

former location of Drum B. Maximum concentrations located north of the building at the former Drum A 

location included mercury (0.16 mg/kg), silver (1.8 mg/kg), tin (12 mg/kg), and zinc (190 mg/kg). The 

most frequently detected inorganics in subsurface soil at SWMU 4 included barium, chromium, lead, and 

zinc, all of which were detected in all 17 samples. Aluminum, arsenic, barium, iron, manganese, nickel, 

and vanadium were detected but did not exceed the screening values in any subsurface soil samples. 

2.4.2 Surface Soil 

Data from two sampling efforts, the 1993 IT Corporation RFIIRI and this Supplemental RFI,/RI, were 

considered in the analysis of surface soil contamination at SWMU 4. Chemicals that were dlstected in 

surface soil samples are listed in Table 2-2. This table includes laboratory analytical results from all 

applicable historical sampling events as well as the Supplemental RFIIRI. Figure 2-7 shows the 

occurrence of compounds that exceeded screening criteria in surface soil. IT Corporation collected three 

samples in the vicinity of in-ground storage Drum B's former location at SWMU 4. These samples are 

shown in the inset on Figures 2-2, 2-6, and 2-7. All surface soil samples were collected on the south side 

of AIMD Building A-980. Metals accounted for most of the chemicals detected in the surface soil at AIMD 

Building A-980. 
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TABLE 2-2 

CHEMICALS DETECTED IN SURFACE SOIL AT SWMU 4 
NAS KEY WEST 

PAGE 1 OF 2 

Location 1 Source”’ 1 

INORGANICS (mdkd 

Parameter 1 Result 1 QuaI!*)\ 

S4SB-11 (IT) IT 1993 Arsenic 0.24 B, 

S4SB-2 B&RE 1996 Barium 11.9 

S4SB-1 B&RE 1996 Barium 10.6 

S4SB-17(IT) IT 1993 Barium 9.5 B1 

S4SB-11 (IT) iT 1993 Barium 7.6 BI 

jS4SB-19(IT) IIT 1993 IBarium I 5.6 1 ‘% 1 

IS~SB-IO(IT) IIT 1993 IBarium I 4.9 1 B1 1 

0.14 B1 

k4SB-171lT\ hT 1993 lcoooer 
I , . . I I 

S4SB-1 O(lT) IIT 1993 ICopper I 9.4 1 I 

/S4SB-19UTI IIT 1993 ICooPer I 7.1 I I 

Location 1 Source”’ I Parameter I Result (Qual!2) 
.,.,.,.,.,.,.,.,.,.,...... . . . . . .,. ,.\... . .._ .,.j_...,_.,.ii,.,. .,.,. .......j,.,., 
s~~~~~~:tl~3~:1]~~~~~~~1~~~~~~~~~~~~~~~;1:~~~~~~~: 

k4SB-1 IB&RE 1996 II~OII I 2.050 I I 

S4SB-I l(IT) 

SISB-19(IT) 

S4SB-1 OUT) 

IIT 1993 

1IT 1993 

ILead 

ILead 

IS4SB-19(IT) IIT 1993 IVanadium I I.1 

S4SB-lO(IT) /IT 1993 Zinc 1 24.5 1 

S4SB-1 IB~RE 1996 IZinc I 7.7 I 

I\) 
I 

I\) 
(J'l 

§ 
o 
o 
~ 

Location Source(1) 
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TABLE 2-2 

CHEMICALS DETECTED IN SURFACE SOIL AT SWMU 4 
NAS KEY WEST 

PAGE 2 OF 2 

. . - 
IS4SB-1 l(IT) IIT 1993 Bis(2-ethylhexybphthalate 1 220 1 J 

VOLATILE ORGANIC COMPOUNDS &g/kg) 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (&al.) Codes: 
Bt - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
82 - Analyte was found in the blank as well as the sample. 

J - The associated value is an estimated quantity. 

I\) , 
I\) 
..... 

TABLE 2-2 

CHEMICALS DETECTED IN SURFACE SOIL AT SWMU 4 
NAS KEY WEST 

PAGE 2 OF 2 

Location I Source(1) Parameter Result I Qual,(2) I 
PESTICIDES/PCBs (lJg/kg) 

S4SB-1 B&RE 1996 4,4'-DDE 29.5 

S4SB-11(IT) IT 1993 4,4'-DDE 22 

S4SB-1 B&RE 1996 4,4'-DDT 36.4 

SEMIVOLA TILE ORGANIC COMPOUNDS (lJg/kg) 

IS4SB-11 (IT) liT 1993 IBiS(2-ethylhexyl)Phthalate 220 

VOLATILE ORGANIC COMPOUNDS (119/k9) 

S4SB-11 (IT) IT 1993 2-chloro-1,3-butadiene 2 

S4SB-1 B&RE 1996 Acetone 70 

S4SB-11(IT) IT 1993 Acetone 5 

S4SB-11 (IT) IT 1993 Carbon tetrachloride 3 

S4SB-11 (IT) IT 1993 Cis-1,2-dichloroethene 19 

S4SB-1 B&RE 1996 Methylene chloride 69 

S4SB-19(IT) IT 1993 Methylene chloride 22 

S4SB-11(IT) IT 1993 Methylene chloride 12 

S4SB-1 B&RE 1996 Tetrachloroethene 0.48 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Data Sources: 

IT 1993 - RFIIRI conducted in 1993 by IT Corporation (1994) 

J 

J 

J 

J 

J 

J 

B2 

B2 

J 

B&RE 1996 - Supplemental RFIIRI conducted in 1996 by B&R Environmental 
2 Qualifier (QuaL) Codes: 

8 1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
82 - Analyle was found in the blank as well as the sample. 

J - The associated value is an estimated quantity. 
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Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region Ill BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 

2.4.2.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface soil samples. A number of VOCs, 

including 2-chloro-1,3-butadiene, acetone, carbon tetrachloride, cis-I ,2-dichloroethene, methylene 

chloride, and tetrachloroethene were detected at low levels south of AIMD Building A-980. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. 2-chloro-1,3-butadiene and acetone were selected as ecological COPCs 

(see Section 2.7.4.1.2) because no suitable ecological thresholds were available. The selected nature 

and extent screening values for 2-chloro-1,3-butadiene and acetone were not ecological screening levels. 

2.4.2.2 Semivolatile Organic Compounds 

A single SVOC, bis(2-ethylhexyl)phthalate, was detected at SWMU 4 at levels below the surface soil 

screening criteria. It occurred in S4SB-11 (IT), which also contained several VOCs. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Bis(2-ethylhexyl)phthalate was selected as an ecological COPC (see 

Section 2.7.4.1.2) because no suitable ecological threshold was available. The selected nature and extent 

screening value for bis(2-ethylhexyl)phthalate was not an ecological screening level. 

2.4.2.3 Pesticides 

No pesticides exceeded the screening criteria in any of the surface soil samples. However, a low level of 

4,4’-DDT was detected southwest of AIMD Building A-980 in a single 1996 B&R Environmental surface 

soil sample, S4SB-1. 4,4’-DDE was detected at S4SB-1 and S4SB-1 l(iT) (near the former location of 

Drum B). 
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Screening values were obtained from a variety of sources including ORNL B1Vs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 

2.4.2.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface soil samples. A number of VOCs, 

including 2-chloro-1,3-butadiene, acetone, carbon tetrachloride, cis-1,2-dichloroethene, methylene 

chloride, and tetrachloroethene were detected at low levels south of AIMD Building A-980. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. 2-chloro-1,3-butadiene and acetone were selected as ecological COPCs 

(see Section 2.7.4.1.2) because no suitable ecological thresholds were available. The selected nature 

and extent screening values for 2-chloro-1 ,3-butadiene and acetone were not ecological screening levels. 

2.4.2.2 Semivolatile Organic Compounds 

A single SVOC, bis(2-ethylhexyl)phthalate, was detected at SWMU 4 at levels below the surface soil 

screening criteria. It occurred in S4SB-11 (IT), which also contained several VOCs. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Bis(2-ethylhexyl)phthalate was selected as an ecological COPC (see 

Section 2.7.4.1.2) because no suitable ecological threshold was available. The selected nature and extent 

screening value for bis(2-ethylhexyl)phthalate was not an ecological screening level. 

2.4.2.3 Pesticides 

No pesticides exceeded the screening criteria in any of the surface soil samples. However, a low level of 

4,4'-DDT was detected southwest of AIMD Building A-980 in a single 1996 B&R Environmental surface 

soil sample, S4SB-1. 4,4'-DDE was detected at S4SB-1 and S4SB-11(IT) (near the former location of 

Drum 8). 
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2.4.2.4 Polychlorinated Biphenyls 

No PCBs were detected in the surface soil at SWMU 4. 

2.4.2.5 lnorganics 

lnorganics were detected at several sample locations south of the AIMD Building. The rmaximum 

concentrations commonly occurred near the former location of Drum B. The maximum concentrations of 

antimony (3.6 mg/kg), beryllium (0.15 mg/kg), cyanide (21 mg/kg), mercury (0.16 mg/kg), sulfide 

(790 mg/kg), tin (11.2 mg/kg), and zinc (66.3 mg/kg), which exceeded screening criteria, were detected in 

this area. The maximum concentrations of cadmium (5.9 mg/kg), chromium (14.9 mglkg;), copper 

(66.3 mg/kg), lead (60.8 mg/kg), and silver (1.5 mg/kg) were detected slightly southeast of the former 

location of Drum B. The maximum concentrations of vanadium was detected further southwest at S4SB-1 

(8.3 mg/kg). Aluminum, arsenic, barium, iron, manganese, and nickel were detected in surface soil but did 

not exceed the screening values. Tin analyses were performed only on IT Corporation 1993 samples. 

2.4.3 Sediment 

Data from two sampling efforts, the 1993 IT Corporation RFllRl and this Supplemental RFlr’RI, were 

considered in the analysis of sediment contamination at SWMU 4. Chemicals that were detected in 

sediment samples are listed in Table 2-3. This table lists laboratory analytical results from all applicable 

historical sampling events as well as this Supplemental RFI/RI. Sediment samples were taken from the 

ditch south of the AIMD Building and in the northern wetland portion of SWMU 4. Figure 2-8 shows the 

occurrence of analytes that exceeded screening values and indicated possible sediment contamination. 

Screening values were obtained from a variety of sources including FDEP Sediment Quality Assessment 

Guidelines (SQAGs), EPA Region IV Screening Values, EPA Sediment Quality Criteria (SQCs) for Marine 

and Freshwater Sediments, Effects Range- Low (ER-L) Criteria, Effects Range-Medium (ER-M) Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of isediment 

samples. 
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Inorganics were detected at several sample locations south of the AIMD Building. The maximum 

concentrations commonly occurred near the former location of Drum B. The maximum concentrations of 

antimony (3.6 mg/kg), beryllium (0.15 mg/kg), cyanide (21 mg/kg), mercury (0.16 mg/kg), sulfide 

(790 mg/kg), tin (11.2 mg/kg), and zinc (66.3 mg/kg), which exceeded screening criteria, were dE~tected in 

this area. The maximum concentrations of cadmium (5.9 mg/kg), chromium (14.9 mg/kg), copper 

(66.3 mg/kg), lead (60.8 mg/kg), and silver (1.5 mg/kg) were detected slightly southeast of the former 

location of Drum B. The maximum concentrations of vanadium was detected further southwest at S4SB-1 

(8.3 mg/kg). Aluminum, arsenic, barium, iron, manganese, and nickel were detected in surface soil but did 

not exceed the screening values. Tin analyses were performed only on IT Corporation 1993 samples. 

2.4.3 Sediment 

Data from two sampling efforts, the 1993 IT Corporation RFIIRI and this Supplemental RFIlRI, were 

considered in the analysis of sediment contamination at SWMU 4. Chemicals that were detected in 

sediment samples are listed in Table 2-3. This table lists laboratory analytical results from all applicable 

historical sampling events as well as this Supplemental RFI/RI. Sediment samples were taken from the 

ditch south of the AIMD Building and in the northern wetland portion of SWMU 4. Figure 2-8 shows the 

occurrence of analytes that exceeded screening values and indicated possible sediment contamination. 

Screening values were obtained from a variety of sources including FOEP Sediment Quality Assessment 

Guidelines (SQAGs), EPA Region IV Screening Values, EPA Sediment Quality Criteria (SQCs) for Marine 

and Freshwater Sediments, Effects Range- Low (ER-L) Criteria, Effects Range-Medium (ER-M) Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 
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TABLE 2-3 

CHEMICALS DETECTED IN SEDIMENT* AT SWMU 4 
NAS KEY WEST 

PAGE 1 OF 2 
6 

Location 1 Source”’ 1 Parameter 1 Result IQual.‘*) 

INORGANICS (mglkg) 

I 

s4ss-7 B&RE 1996 Lead 21.4 

S4SS-6 B&RE 1996 Lead 16.1 

s4ss-5 B&RE 1996 Lead 15.3 

s4ss-3 IIT 1993 ILead 2.5 1 

S4SS-6 IBaRE 1996 IManaanese 1 36.5 1 

s4ss-5 IB&RE 1996 IManganese 1 26.3 1 

s4ss-7 /B&RE 1996 IManaanese I 21.9 I 

S4SS-6 B&RE 1996 Nickel 2.3 

s4s.S7 B&RE 1996 Nickel 1.9 

s4ss-5 BBRE 1996 Nickel 1.2 

s4ss-1 IT 1993 Sulfide 480 

s4ss-1 IT 1993 Tin 22.8 B 

S4SS-6 B&RE 1996 Vanadium 8.9 

s4ss-5 B&RE 1996 Vanadium 6 

s4ss-7 B&RE 1996 Vanadium 6 

s4ss-3 IT 1993 Vanadium 5.9 B1 

S4SS-2 IT 1993 Vanadium 5.7 B1 

s4ss-1 IT 1993 Vanadium 4.7 B1 
I I I I 

s4ss-3 IIT 1993 IZinc I 107 I , 
S4SS-2 IT 1993 Zinc 

s4ss-1 IT 1993 Zinc 

s4ss-7 B&RE 1996 Zinc 

SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 

54.6 

47.6 

12.1 

I\) 
I c.v o 

~ 
o 
o o o ...., 

Location Source(11 

INORGANICS (mg/kg) 

S4S8-6 B&RE 1996 

8488-7 B&RE 1996 

S4SS-5 B&RE 1996 

S4SS-1 IT 1993 

S4SS-5 B&RE 1996 

S4SS-1 IT 1993 

S4SS-3 IT 1993 

S488-6 B&RE 1996 

S4SS-2 IT 1993 

S488-7 B&RE 1996 

84SS-3 IT 1993 

S4SS-7 B&RE 1996 

84S8-6 B&RE 1996 

S4SS-5 B&RE 1996 

S488-1 IT 1993 

S4SS-2 IT 1993 

S4SS-3 IT 1993 

8488-2 IT 1993 

S4SS-1 IT 1993 

S4SS-6 B&RE 1996 

84SS-7 B&RE 1996 

S488-1 IT 1993 

84SS-3 IT 1993 

S48S-7 B&RE 1996 

S4SS-2 IT 1993 

S4SS-6 B&RE 1996 

84SS-5 B&RE 1996 

S4SS-6 B&RE 1996 

S4S8-5 B&RE 1996 

Parameter 

Aluminum 

Aluminum 

Aluminum 

Antimony 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Copper 

Copper 

Copper 

Copper 

Copper 

Copper 

Iron 

Iron 

TABLE 2-3 

CHEMICALS DETECTED IN SEDIMENT* AT SWMU 4 
NAS KEY WEST 

PAGE 1 OF 2 

Result I Qual.12I I 
2,680 

2,075 

1,230 

8.8 B1 

2.9 

2.6 B1 

2.5 B1 

2.2 

1.9 B1 

1.5 

8.1 B1 

8.1 

7.7 

6.5 

6.2 B1 

6 B1 

17.2 

10.7 

9.8 

7.6 

4.8 

15.6 

13.4 

11.7 

6.4 B1 

5.2 

4.7 

1,670 

1,410 
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TABLE 2-3 

CHEMICALS DETECTED IN SEDIMENT* AT SWMU 4 
NAS KEY WEST 

PAGE 2 OF 2 

Location Source”) I Parameter I Result Qual.(2) 

s4ss-3 IT 1993 Pyrene 1 82 

VOLATILE ORGANIC COMPOUNDS (pglkg) 

s4ss-1 IT 1993 2-butanone 11 J 
‘s~~~~.~~~~~~:kt “_ ” 

S4SS7 

xp :q&ggg;: “ii &g&),~: “i:,z. j :‘“,y,y- I ^ 
.I ___ _ -.yy “’ i(Jo i~,.s: i- ;-‘:$?” 

BBRE 1996 Acetone 37 

s4ss-1 

S4SS6 

s4ss-7 

s4ss-5 

I 
-- 

IIT 1993 IMethylene chloride 
l 

I 19 B? 
L 

B&RE 1996 Tetrachloroethene 1.5 J 

B&RE 1996 Tetrachloroethene 1.2 J 

B&RE 1996 Tetrachloroethene 0.97 J 

*All sediment samples at SWMU 4 were surface samples. 
Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
BBRE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
BI - Value greater than instrument detection limit, but less than contract 

required quantitation limits. 
82 - Analyte was found in the blank as well as the sample. 

J - The associated value is an estimated quantity. 

TABLE 2-3 

CHEMICALS DETECTED IN SEDIMENT" AT SWMU 4 
NAS KEY WEST 

Location Source(1) Parameter 

S4SS-3 IT 1993 Pyrene 

VOLATILE ORGANIC COMPOUNDS (~g/kg) 

S4SS-1 IT 1993 2-butanone 11 

"'t> 'T:»»>:> If~1~~JJi5l '::jt A~toi\e>:';,::;,;» >.){:0~';T 200 >""'/0 

S4SS-7 B&RE 1996 Acetone 38 

S4SS-1 IT 1993 Methylene chloride 19 

S4SS-6 B&RE 1996 Tetrachloroethene 1.5 

S4SS-7 B&RE 1996 Tetrachloroethene 1.2 

S4SS-5 B&RE 1996 Tetrachloroethene 0.97 

·AII sediment samples at SWMU 4 were surface samples. 
Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 
1 Data Sources: 

IT 1993 - RFIIRI conducted in 1993 by IT Corporation (1994) 

PAGE 2 OF 2 

J 
>';}:Y1f'y 

B2 

J 

J 

J 

B&RE 1996 - Supplemental RFIIRI conducted in 1996 by B&R Environmental 
2 Qualifier (Qua!.) Codes: 

81 - Value greater than instrument detection limit, but less than contract 

required quantitation limits. 
82 - Analyte was found in the blank as well as the sample. 

J - The associated value is an estimated quantity. 
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2.4.3.1 Volatile Organic Compounds 

A single VOC, acetone, was detected in excess of the 64 ,ug/kg screening criteria in sediment at the AIMD 

Building A-980. Acetone was detected at two sample locations (S4SS-1 and S4SS-7) at opposite ends of 

the ditch south of the building, but exceeded the screening criteria only at the western end of the ditch at 

S4SS-1 (200 pg/kg) sampled by IT Corporation in 1993. Other volatiles, including 2-butanone, rnethylene 

chloride, and tetrachloroethene were also detected at the site, although none were detected in excess of 

screening levels. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COP& may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. 2-butanone was selected as an ecological COPC (see Section 2.7.4.1.2) 

because no suitable ecological threshold was available. The selected nature and extent screening value 

for 2-butanone was not an ecological screening level. 

2.4.3.2 Semivolatile Organic Compounds 

A single SVOC, bis(2-ethylhexyl)phthalate, was detected in excess of the 182 pg/kg screening criteria at a 
” . . . . . 

single sample location, S4SS-1 (490 yg/kg). IT Corporation collected this sample from the ditch south of 

the AIMD Building in 1993. Chrysene, fluoranthene, phenanthene, and pyrene were detected at levels 

below the screening criteria at S4SS-3 also sampled by IT Corporation in 1993. No SVOCs were detected 

in the sediment samples collected by B&R Environmental in 1996. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Phenanthrene was identified as a COPC (see Section 2.6.2.2) in thle human 

health risk assessment based on a qualitative evaluation, since it does not have an RBC. The 

concentration of phenanthrene in sediment was less than the Florida SQAG selected for nature and extent 

screening. 

2.4.3.3 Pesticides 

No pesticides were detected in sediment at SWMU 4 
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A single VOC, acetone, was detected in excess of the 64 ~g/kg screening criteria in sediment at the AIMD 

Building A-980. Acetone was detected at two sample locations (S4SS-1 and S4SS-7) at opposite ends of 

the ditch south of the building, but exceeded the screening criteria only at the western end of the ditch at 

S4SS-1 (200 ~g/kg) sampled by IT Corporation in 1993. Other volatiles, including 2-butanone, rnethylene 

chloride, and tetrachloroethene were also detected at the site, although none were detected in excess of 

screening levels. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where copes may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. 2-butanone was selected as an ecological COPC (see Section 2.7.4.1.2) 

because no suitable ecological threshold was available. The selected nature and extent screening value 

for 2-butanone was not an ecological screening level. 

2.4.3.2 Semivolatile Organic Compounds 

A single SVOC, bis(2-ethylhexyl)phthalate, was detected in excess of the 182 ~g/kg screening criteria at a 

single sample location, S4SS-1 (490 ~g/kg). IT Corporation collected this sample from the ditch south of 

the AIMD Building in 1993. Chrysene, fluoranthene, phenanthene, and pyrene were detected at levels 

below the screening criteria at S4SS-3 also sampled by IT Corporation in 1993. No SVOCs were detected 

in the sediment samples collected by B&R Environmental in 1996. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selectl3d nature 

and extent screening levels. Phenanthrene was identified as a COPC (see Section 2.6.2.2) in the human 

health risk assessment based on a qualitative evaluation, since it does not have an RBC. The 

concentration of phenanthrene in sediment was less than the Florida SQAG selected for nature and extent 

screening. 

2.4.3.3 Pesticides 

No pesticides were detected in sediment at SWMU 4. 
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2.4.3.4 Polychlorinated Biphenyls 

No PCBs were detected in sediment at SWMU 4. 

2.4.3.5 lnorganics 

Although inorganic compounds were detected in sediment throughout SWMU 4, only one metal, lead, 

exceeded screening criteria. Although lead was detected at six of the seven sample locations, the 

concentrations were below the screening criteria in five of the samples, and only slightly in excess of the 

35 mg/kg criteria level at S4SS1 (38.1 mg/kg). Other inorganics detected at SWMU 4 included aluminum, 

antimony, arsenic, barium, chromium, copper, iron, manganese, nickel, sulfide, tin, vanadium, and zinc. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Antimony was identified as a COPC (see Section 2.6.2.2) in the human 

health risk assessment, but did not exceed the selected nature and extent screening level due to the 

conservative non-cancer hazard index applied to the EPA RBCs during the risk assessment process. 

Aluminum was selected as an ecological COPC (see Section 2.7.4.1.2) based on a comparison with twice 

the average background concentration, because no suitable ecological threshold was available. The 

selected nature and extent screening value for aluminum was not an ecological screening level and was 

higher than twice the average background concentration. 

2.4.4 Surface Water 

Data from a number of sampling efforts including the 1993 IT Corporation RFI/RI and this Supplemental 

RFI/RI were considered in the analysis of surface-water contamination at SWMU 4. Chemicals that were 

detected in surface-water samples are listed in Table 2-4. This table lists laboratory analytical results from 

all applicable historical sampling events as well as this Supplemental RFI/RI. Figure 2-9 shows the 

occurrence of analytes that exceeded screening values and indicated possible surface-water 

contamination. lnorganics were the dominant class of contaminants detected in these samples. 

Screening values were obtained from a variety of sources including: FDEP Surface-Water Quality 

Standards (SWQSs), EPA Region IV Freshwater and Marine Screening Values, EPA Ambient Water 

Quality Criteria (AWQCs) for Fresh and Marine Waters, Proposed RCRA ALs, EPA Region III Fresh and 

Marine BTAG Screening Levels, Tap Water RBCs, and background levels from the Comprehensive 
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Although inorganic compounds were detected in sediment throughout SWMU 4, only one metal, lead, 

exceeded screening criteria. Although lead was detected at six of the seven sample locations, the 

concentrations were below the screening criteria in five of the samples, and only slightly in excess of the 

35 mg/kg criteria level at 5455-1 (38.1 mg/kg). Other inorganics detected at SWMU 4 included aluminum, 

antimony, arsenic, barium, chromium, copper, iron, manganese, nickel, sulfide, tin, vanadium, and zinc. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Antimony was identified as a CO PC (see Section 2.6.2.2) in the human 

health risk assessment, but did not exceed the selected nature and extent screening level due to the 

conservative non-cancer hazard index applied to the EPA RBCs during the risk assessment process. 

Aluminum was selected as an ecological COPC (see Section 2.7.4.1.2) based on a comparison with twice 

the average background concentration, because no suitable ecological threshold was available. The 

selected nature and extent screening value for aluminum was not an ecological screening level and was 

higher than twice the average background concentration. 

2.4.4 Surface Water 

Data from a number of sampling efforts including the 1993 IT Corporation RFI/RI and this Supplemental 

RFI/RI were considered in the analysis of surface-water contamination at SWMU 4. Chemicals that were 

detected in surface-water samples are listed in Table 2-4. This table lists laboratory analytical results from 

all applicable historical sampling events as well as this Supplemental RFIIRI. Figure 2-9 shows the 

occurrence of analytes that exceeded screening values and indicated possible surface-water 

contamination. Inorganics were the dominant class of contaminants detected in these samples. 

Screening values were obtained from a variety of sources including: FDEP Surface-Water Quality 

Standards (SWQSs), EPA Region IV Freshwater and Marine Screening Values, EPA Ambient Water 

Quality Criteria (AWQCs) for Fresh and Marine Waters, Proposed RCRA ALs, EPA Region III Fresh and 

Marine STAG Screening Levels, Tap Water RBCs, and background levels from the Comprehensive 
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CHEMICALS 

TABLE 2-4 

DETECTED IN SURFACE WATER AT SWMU 4 
NAS KEY WEST 

Location 1 Source”’ 1 

INORGANICS (pg/L) 

Parameter 1 Result ) QuaI.@)] 

s4ss-1 IT 1993 Barium 3.8 B, 

s4sw-3 B&RE 1996 Iron 49.2 

S4SW-2 B&RE 1996 Iron 17.1 

s4sw-1 B&RE 1996 Mercury 0.6 

S4SW-2 B&RE 1996 Mercury 0.53 

s4ss-1 IT 1993 Sulfide 3.000 

IS4SS-2 IIT 1993 IThallium 2.8 1 B1 1 

IS4SS-2 IIT 1993 IZinc 13.3 1 BI 1 

(s4ss-1 IIT 1993 IZinc i 9.6 1 B1 1 

VOLATILE ORGANIC COMPOUNDS (PglL) 

S4SS-2 /IT 1993 1 ,l,l-trichloroethane 0.23 ) 

s4sw-3 IB&RE 1996 IDibromomethane 1.7 1 J 

(S4SS1 IIT 1993 (Methylene chloride I 2 1 B2J I 

Shading indicates a concentration in excess of the screening values (See Table C.3-3). 
1 Data Sources: 

IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
B1 - Value greater than instrument detection limit, but less than contract required quantitation limit. 

B2 - Analyte was found in the blank as well as the sample. 

J - The associated value is an estimated quantity. 
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TABLE 2-4 

CHEMICALS DETECTED IN SURFACE WATER AT SWMU 4 
NAS KEY WEST 

Location Source(1) Parameter Result I Qual. (2) I 

VOLATILE ORGANIC COMPOUNDS (1J9/L) 

S4S8-2 IT 1993 1,1,1-trichloroethane 0.23 

S4SW-3 B&RE 1996 Dibromomethane 1.7 J 

S4SS-1 IT 1993 Methylene chloride 2 B2J 

Shading indicates a concentration in excess of the screening values (See Table C.3-3). 
1 Data Sources: 

IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
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B1 - Value greater than instrument detection limit, but less than contract required quantitation limit. 
82 - Analyte was found in the blank as well as the sample. 
J - The associated value is an estimated quantity. 
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Background Report (Appendix F). The selection process for the nature and extent screening values is 

described in Appendix C Section 3.1.4.1, and Table C.3-3 contains all values considered, as well as those 

actually selected for the nature and extent screening of surface-water samples. 

2.4.4.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface-water samples at SWMU 4.. VOCs 

detected at SWMU 4 included 1 ,l,l-trichlorethane, dibromomethane, and methylene chloride. E!ach was 

detected at only one sample location in the vicinity of the AIMD Building. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COP& may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Dibromomethane was identified as a COPC (see Section 2.6.2.2) in the 

human health risk assessment based on a qualitative evaluation, since it does not have an RBC. The 

concentration of dibromomethane in surface water at SWMU 4 was less than the EPA Region III Marine 

BTAG Surface Water Screening Level selected for nature and extent screening. 

2.4.4.2 Semivolatile Organic Compounds 

The 0.005 microgram per liter (pg/L) proposed RCRA action level for n-nitroso-di-n-propylarnine was 

exceeded at S4SW-3 (7 ug/L) in the northern portion of the site. No other SVOCs were detected in 

surface-water samples at SWMU 4. 

2.4.4.3 Pesticides 

No pesticides were detected in surface water at SWMU 4. 

2.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in surface water at SWMU 4. 

2.4.4.5 lnorganics 

Antimony, lead, and tin exceeded the screening criteria in surface water at SWMU 4. Antimony was 

detected at only two sample locations [S4SS-2 (90.2 pg/L) and S4SS-3 (87.5 pg/L)] and both occ.urrences 

were in excess of the 67 pg/L criteria limit. These samples were located in the wetland area north of the 
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Background Report (Appendix F). The selection process for the nature and extent screening values is 

described in Appendix C Section 3.1.4.1, and Table C.3-3 contains all values considered, as well as those 

actually selected for the nature and extent screening of surface-water samples. 

2.4.4.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface-water samples at SWMU 4. VOCs 

detected at SWMU 4 included 1,1, 1-trichlorethane, dibromomethane, and methylene chloride. Each was 

detected at only one sample location in the vicinity of the AIMD Building. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selectE~d nature 

and extent screening levels. Dibromomethane was identified as a COPC (see Section 2.6.2.2) in the 

human health risk assessment based on a qualitative evaluation, since it does not have an RBC. The 

concentration of dibromomethane in surface water at SWMU 4 was less than the EPA Region III Marine 

BTAG Surface Water Screening Level selected for nature and extent screening. 

2.4.4.2 Semivolatile Organic Compounds 

The 0.005 microgram per liter (jJg/L) proposed RCRA action level for n-nitroso-di-n-propylarnine was 

exceeded at S4SW-3 (7 jJg/L) in the northern portion of the site. No other SVOCs were detected in 

surface-water samples at SWMU 4. 

2.4.4.3 Pesticides 

No pesticides were detected in surface water at SWMU 4. 

2.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in surface water at SWMU 4. 

2.4.4.5 Inorganics 

Antimony, lead, and tin exceeded the screening criteria in surface water at SWMU 4. Antimony was 

detected at only two sample locations [S4SS-2 (90.2 IlgJL) and S4SS-3 (87.5 IlgJL)] and both occurrences 

were in excess of the 67 IlgJL criteria limit. These samples were located in the wetland area north of the 
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AIMD Building and were collected by IT Corporation in 1993. At 3.4 FgIL, lead exceeded the 1.32 FgIL 

screening value in S4SS-2, the only surface-water sample where it was detected. Tin was detected in 

three samples collected by IT Corporation in 1993, and exceeded the surface-water screening value in 

each case. S4SS-2 (27.8 pg/L) and S4SS-3 (44.5 pg/L) were located in the wetland area north of the 

AIMD Building, while S4SS-1 (30 PglL) was located in the ditch south of the AIMD Building. Other 

inorganics detected in the surface water at SWMU 4 include barium, iron, manganese, mercury, sulfide, 

thallium, and zinc. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Human health surface-water RBCs were based on water quality standards 

for the consumption of organisms. Barium and zinc were identified as COPCs (see Section 2.6.2.2) in the 

human health risk assessment due to toxicity, since they do not have RBCs. All barium concentrations in 

surface water at SWMU 4 were less than the proposed RCRA AL selected for surface-water screening in 

this section. All zinc concentrations in surface water at SWMU 4 were less than the EPA Region III 

Marine BTAG Surface Water Screening Level selected for nature and extent screening. 

2.4.5 Groundwater 

Data from two sampling efforts, the 1993 IT Corporation RFVRI and this Supplemental RFVRI, were 

considered in the analysis of groundwater contamination at SWMU 4. Chemicals that were detected in 

groundwater samples are listed in Table 2-5. This table includes laboratory analytical results from all 

applicable historical sampling as well as this Supplemental RFVRI. Figures 2-10 and 2-11 show the 

occurrence of analytes that exceeded screening values and indicated possible groundwater 

contamination. Groundwater contamination beneath the site is predominantly attributable to metals and 

vocs. 

Screening values were obtained from a variety of sources including Safe Drinking Water Act (SDWA) 

Maximum Contaminant Levels (MCLs), SDWA Secondary MCLs, SDWA Maximum Contaminant Level 

Goals (MCLGs), FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP Guidance 

Concentrations (GCs), Tap Water RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-4 contains all values considered, as well as those actually 

selected for the nature and extent screening of groundwater samples. 
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AIMD Building and were collected by IT Corporation in 1993. At 3.4 Ilg/L, lead exceeded the 1.321lg/L 

screening value in S4SS-2, the only surface-water sample where it was detected. Tin was detected in 

three samples collected by IT Corporation in 1993, and exceeded the surface-water screening value in 

each case. S4SS-2 (27.8 J-lg/L) and S4SS-3 (44.5 J-lg/L) were located in the wetland area north of the 

AIMD Building, while S4SS-1 (30 J-lg/L) was located in the ditch south of the AIMD Building. Other 

inorganics detected in the surface water at SWMU 4 include barium, iron, manganese, mercury, sulfide, 

thallium, and zinc. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Human health surface-water RBCs were based on water quality standards 

for the consumption of organisms. Barium and zinc were identified as COPCs (see Section 2.6.2.2) in the 

human health risk assessment due to toxicity, since they do not have RBCs. All barium concentrations in 

surface water at SWMU 4 were less than the proposed RCRA AL selected for surface-water screening in 

this section. All zinc concentrations in surface water at SWMU 4 were less than the EPA Region til 

Marine BTAG Surface Water Screening Level selected for nature and extent screening. 

2.4.5 Groundwater 

Data from two sampling efforts, the 1993 IT Corporation RFIIRI and this Supplemental RFIIRI, were 

considered in the analysis of groundwater contamination at SWMU 4. Chemicals that were detected in 

groundwater samples are listed in Table 2-5. This table includes laboratory analytical results from all 

applicable historical sampling as well as this Supplemental RFIIRI. Figures 2-10 and 2-11 show the 

occurrence of analytes that exceeded screening values and indicated possible groundwater 

contamination. Groundwater contamination beneath the site is predominantly attributable to metals and 

VOCs. 

Screening values were obtained from a variety of sources including Safe Drinking Water Act (SDWA) 

Maximum Contaminant Levels (MCLs), SDWA Secondary MCLs, SDWA Maximum Contaminant Level 

Goals (MCLGs), FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP Guidance 

Concentrations (GCs), Tap Water RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-4 contains all values considered, as well as those actually 

selected for the nature and extent screening of groundwater samples. 
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TABLE 2-5 

CHEMICALS DETECTED IN GROUNDWATER AT SWMU 4 
NAS KEY WEST 

Location 1 Source”) 1 

INORGANICS @g/L) 

Parameter 1 Result IQual.‘2) 

Shading indicates a concentration in excess of the screening values (See Table C.3-4). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
BI - Value greater than instrument detection limit, but less than contract required quantitation limit. 

J - The associated value is an estimated quantity. 
B2 - Analyte was found in the blank as well as the sample. 
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TABLE 2-5 

CHEMICALS DETECTED IN GROUNDWATER AT SWMU 4 
NASKEYWEST 

Parameter Result I QuaI.CZI ! 

Shading indicates a concentration in excess of the screening values (See Table C.3-4). 
1 Data Sources: 

IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 
8&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
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B, • Value greater than instrument detection limit, but less than contract required quantitation limit. 

J - The associated value is an estimated quantity. 
62 - Analyte was found in the blank as well as the sample. 
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2.4.5.1 Volatile Organic Compounds 

VOCs were identified in the groundwater underlying the site in 1993 and 1996. During IT Corporation’s 

1993 RFI/RI investigation, 1, I-dichloroethane, acetone, carbon disulfide, methylene chloride, iand vinyl 

chloride were detected in monitoring wells. Detected at 2.7pg/L in S4MW-3 (near the former location of 

Drum A), vinyl chloride was the only chemical that exceeded its screening criteria (1 pg/L) in 1993 

groundwater samples. In 1996, vinyl chloride was detected in the same well at a slightly higher 

concentration (3.1 pg/L) and also in the well at S4MW-2 (0.77 pg/L). Chloroform was also detected in 

excess of its screening value in a single well in 1996. It was detected in excess of its 0.15 pg/L screening 

value at S4MW-6 (0.28 pg/L) northwest of AIMD Building A-980. 1 ,I -dichloroethane and 

dichlorodifluoromethane were detected below their respective screening values in 1996 in wells where 

they were tested, but not detected in 1993. Several other VOCs were detected in 1996 in wells that were 

installed during the Supplemental RFI/RI investigation. These included ethylbenzene, styrene, and 

xylene; none of which were detected by IT Corporation in 1993. 

2.4.5.2 Semivolatile Organic Compounds 

, -., 
In 1993, 2,4-dimethylphenol and phenanthrene were identified in two wells at levels below the screening 

criteria. In 1996, 1,4-dioxane (11.9 pg/L) and bis(2-ethylhexyl)phthalate (12.2 pg/L) were detected in 

S4MW-6 and S4MW-3, respectively. Both chemicals exceeded their screening values and neither had 

been previously detected in groundwater at SWMU 4. 

2.4.5.3 Pesticides 

No pesticides were detected in groundwater at SWMU 4. 

2.4.5.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at SWMU 4. 

2.4.5.5 lnorganics 

lnorganics were only detected during the 1993 RFI/RI investigation. Antimony (78.7 pg/L) ancl cyanide 

(250 pg/L) were detected in the groundwater sampled from S4MW-2, near the former location of Drum B. 

These two chemicals were not detected at any other SWMU 4 groundwater sampling location. Arsenic 

was detected at two monitoring wells, but was in excess of its screening criteria only at S4MW-3 
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VOCs were identified in the groundwater underlying the site in 1993 and 1996. During IT Corporation's 

1993 RFI/RI investigation, 1,1-dichloroethane, acetone, carbon disulfide, methylene chloride, and vinyl 

chloride were detected in monitoring wells. Detected at 2.71J,g/L in S4MW-3 (near the former location of 

Drum A), vinyl chloride was the only chemical that exceeded its screening criteria (1 IJ,g/L) in 1993 

groundwater samples. In 1996, vinyl chloride was detected in the same well at a slightly higher 

concentration (3.1 1-l9/L) and also in the well at S4MW-2 (0.77 1J,9/L). Chloroform was also detected in 

excess of its screening value in a single well in 1996. It was detected in excess of its 0.15 IJ,g/L screening 

value at S4MW-6 (0.28 IJ,g/L) northwest of AIMD Building A-980. 1, 1-dichloroethane and 

dichlorodifluoromethane were detected below their respective screening values in 1996 in weJls where 

they were tested, but not detected in 1993. Several other VOCs were detected in 1996 in wells that were 

installed during the Supplemental RFI/RI investigation. These included ethylbenzene, styrene, and 

xylene; none of which were detected by IT Corporation in 1993. 

2.4.5.2 Semivolatile Organic Compounds 

In 1993, 2,4-dimethylphenol and phenanthrene were identified in two wells at levels below the screening 

criteria. In 1996, 1,4-dioxane (11.9 IJg/L) and bis(2-ethylhexyl)phthalate (12.2 f.lg/L) were detected in 

S4MW-6 and S4MW-3, respectively. Both chemicals exceeded their screening values and neither had 

been previously detected in groundwater at SWMU 4. 

2.4.5.3 Pesticides 

No pesticides were detected in groundwater at SWMU 4. 

2.4.5.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at SWMU 4. 

2.4.5.5 Inorganics 

Inorganics were only detected during the 1993 RFI/RI investigation. Antimony (7B.7 Ilg/L) and cyanide 

(250 IJ,g/L) were detected in the groundwater sampled from S4MW-2, near the former location of Drum B. 

These two chemicals were not detected at any other SWMU 4 groundwater sampling location. Arsenic 

was detected at two monitoring wells, but was in excess of its screening criteria only at S4MW-3 
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(11.3 pg/L). Other inorganics detected at low levels included barium, chromium, lead, sulfide, tin, 

vanadium, and zinc. 

2.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at SWMU 4. Section 2.51 

presents those chemicals detected in excess of the screening values discussed in the nature and extent 

sections, along with apparent temporal and spatial trends. Section 2.52 addresses potential routes of 

migration, and Section 2.5.3 addresses the persistence and transport potential of these chemicals. The 

chemical and physical properties of the detected chemicals impact their relative persistence and transport 

potential. Section 3.151 of Appendix C quantifies the physical and chemical properties of the detected 

contaminants. 4 

2.5.1 Summary of Contaminant Release 

Solvents and oil mixtures generated during maintenance activities in the AIMD Building are potential 

sources of contamination at SWMU 4. Two in-ground drums were used to collect spillage from the 

building and were removed in 1989. These drums received trichlorotrifluoromethane (freon 113) electrical 

insulating mineral oil (coolanol-35R), water, PD-680 (a chlorinated organic solvent), Turco (a phenolic 

based aircraft cleaner), and PCA 44 Type C (an emulsifier cleaner). 

Metals were the most common contaminants in soil at SWMU 4. Metals detected in excess of the 

screening criteria included antimony, beryllium, cadmium, chromium, copper, cyanide, lead, mercury, 

silver, sulfide, tin, vanadium, and zinc. Naphthalene was the only SVOC or VOC detected in excess of 

screening values in soil. It was detected in excess of the screening criteria at two locations, both on the 

south side of AIMD Building A-980 in the vicinity of Drum B’s former location. Soil was the only media in 

which pesticides were detected at SWMU 4; however, none were detected in excess of screening values. 

Inorganic contamination of sediment appeared to be fairly widespread throughout SWMU 4. However, 

only lead was detected in excess of the screening criteria at a single sample location. Lead was also 

detected at lower levels, below the screening criteria, in five other samples. A single VOC and a single 

SVOC were detected in excess of the screening criteria in sediment. Although acetone was detected at 

two locations in the ditch south of the AIMD Building, it exceeded the screening criteria in only one of the 

samples. Bis(2-ethylhexyl)phthalate was also detected in excess of its screening criteria in the ditch at the 

same location where the acetone exceedance occurred. 
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(11.3 /lg/L). Other inorganics detected at low levels included barium, chromium, lead, sulfide, tin, 

vanadium, and zinc. 

2.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at SWMU 4. Section 2.5.1 

presents those chemicals detected in excess of the screening values discussed in the nature and extent 

sections, along with apparent temporal and spatial trends. Section 2.5.2 addresses potential routes of 

migration, and Section 2.5.3 addresses the persistence and transport potential of these chemicals. The 

chemical and physical properties of the detected chemicals impact their relative persistence and transport 

potential. Section 3.1.5.1 of Appendix e quantifies the physical and chemical properties of the detected 

contaminants .. 

2.5.1 Summary of Contaminant Release 

Solvents and oil mixtures generated during maintenance activities in the AIMD Building are potential 

sources of contamination at SWMU 4. Two in-ground drums were used to collect spillage from the 

building and were removed in 1989. These drums received trichlorotrifluoromethane (freon 113), electrical 

insulating mineral oil (coolanol-35R), water, PD-680 (a chlorinated organic solvent), Turco (a phenolic 

based aircraft cleaner), and peA 44 Type e (an emulsifier cleaner). 

Metals were the most common contaminants in soil at SWMU 4. Metals detected in excess of the 

screening criteria included antimony, beryllium, cadmium, chromium, copper, cyanide, lead, mercury, 

silver, sulfide, tin, vanadium, and zinc. Naphthalene was the only svoe or voe detected in excess of 

screening values in soil. It was detected in excess of the screening criteria at two locations, both on the 

south side of AIMD Building A-980 in the vicinity of Drum B's former location. Soil was the only media in 

which pesticides were detected at SWMU 4; however, none were detected in excess of screening values. 

Inorganic contamination of sediment appeared to be fairly widespread throughout SWMU 4. However, 

only lead was detected in excess of the screening criteria at a single sample location. Lead was also 

detected at lower levels, below the screening criteria, in five other samples. A single voe and a single 

svoe were detected in excess of the screening criteria in sediment. Although acetone was detected at 

two locations in the ditch south of the AIMD Building, it exceeded the screening criteria in only one of the 

samples. Bis(2-ethylhexyl)phthalate was also detected in excess of its screening criteria in the ditch at the 

same location where the acetone exceedance occurred. 
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.-i-r.,. 
lnorganics were also the dominant class of contaminants detected in surface water at SWMU 4. 

Antimony, lead, and tin were detected in excess of the screening criteria mainly in locations in the wetland 

area north of the AIMD Building. Only one organic compound, the SVOC n-nitroso-di-n-propylamine, was 

detected in excess of surface-water screening criteria. This exceedance occurred in a sample from the 

northern portion of the site. 

Vinyl chloride and chloroform were the only VOCs detected above screening values in groundwater at 

SWMU 4. Chloroform was detected in excess of its screening value at a single well in 1996. Vinyl 

chloride was detected in excess at one well in 1993 and two wells in 1996. 1,4-dioxane and 

bis(2-ethylhexyI)phthalate were both detected in excess of screening values in groundwater in 1996 

samples. Other VOCs and SVOCs were detected, but at levels below the screening values. lnorganics 

were detected only in 1993 samples collected by IT Corporation. Antimony, arsenic, and cyanide were the 

only inorganics detected at concentrations in excess of screening criteria, each detected only at one well. 

PCBs were not detected in any media at SWMU 4. 

2.5.2 Potential Routes of Migration 

The contaminant sources at SWMU 4 consist of two former in-ground 55-gallon drums. Both clrums, as 

well as a 6-inch layer of soil under and around each drum, were excavated and removed in 1989. Former 

contaminant release pathways include volatilization, wind erosion, overland runoff, and infiltration of 

contaminants. Constituents in the site soil could have volatilized from surficial material or become 

airborne via resuspension. Contaminated fugitive dust could have been generated during ground- 

disturbing activities, such as construction or excavation, causing possible contaminant dispersion in the 

surrounding environment and transportation to downwind locations where they could have repartitioned to 

surface soil, surface water, or sediment through gravitational settling, precipitation, and deposition. 

However, volatilization, wind erosion, and overland runoff from the former drum locations are previous 

pathways (for the most part) that no longer exist, since the drums and surrounding soil were removed in 

1989. The only area from which these pathways could presently exist is a 40-foot-wide strip of soil 

between the paved parking lot north of Building A-980 and the adjacent marsh. Erosion from wind and 

runoff in this area would be minimal due to the vegetation cover and thick ground layer of Australian pine 

needles. In addition, it does not appear likely that contaminants from either of the two former drums 

migrated to the marsh. 

Present contaminant release pathways are primarily limited to possible subsurface soil contaminants that 

could potentially infiltrate into the water table and be carried with the flow of groundwater to downgradient 
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Inorganics were also the dominant class of contaminants detected in surface water at SWMU 4. 

Antimony, lead, and tin were detected in excess of the screening criteria mainly in locations in the wetland 

area north of the AIMD Building. Only one organic compound, the SVOC n-nitroso-di-n-propylamine, was 

detected in excess of surface-water screening criteria, This exceedance occurred in a sample from the 

northern portion of the site. 

Vinyl chloride and chloroform were the only VOCs detected above screening values in groundwater at 

SWMU 4. Chloroform was detected in excess of its screening value at a single well in 1996. Vinyl 

chloride was detected in excess at one well in 1993 and two wells in 1996. 1,4-dioxane and 

bis(2-ethylhexyl)phthalate were both detected in excess of screening values in groundwater in 1996 

samples. Other VOCs and SVOCs were detected, but at Jevels below the screening values. Inorganics 

were detected only in 1993 samples collected by IT Corporation. Antimony, arsenic, and cyanide were the 

only inorganics detected at concentrations in excess of screening criteria, each detected only at one well. 

PCBs were not detected in any media at SWMU 4. 

2.5.2 Potential Routes of Migration 

The contaminant sources at SWMU 4 consist of two former in-ground 55-gallon drums, Both drums, as 

well as a 6-inch layer of soil under and around each drum, were excavated and removed in 1989. Former 

contaminant release pathways include volatilization, wind erosion, overland runoff, and infiltration of 

contaminants. Constituents in the site soil could have volatilized from surficial material or become 

airborne via resuspension. Contaminated fugitive dust could have been generated during ground

disturbing activities, such as construction or excavation, causing possible contaminant dispersion in the 

surrounding environment and transportation to downwind locations where they could have repartitioned to 

surface soil, surface water, or sediment through gravitational settling, precipitation, and d13Position. 

However, volatilization, wind erosion. and overland runoff from the former drum locations are previous 

pathways (for the most part) that no longer exist, since the drums and surrounding soil were removed in 

1989. The only area from which these pathways could presently exist is a 40-foot-wide strip of soil 

between the paved parking lot north of Building A-9S0 and the adjacent marsh. Erosion from wind and 

runoff in this area would be minimal due to the vegetation cover and thick ground layer of Australian pine 

needles. In addition, it does not appear likely that contaminants from either of the two former drums 

migrated to the marsh, 

Present contaminant release pathways are primarily limited to possible subsurface soil contaminants that 

could potentially infiltrate into the water table and be carried with the flow of groundwater to downgradient 
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locations. Contaminants with a stronger tendency to adsorb to organic matter in a soil are expected to 

migrate at a slower rate. Groundwater at the site is shallow and probably is connected hydrologically to 

surface water in the marsh north of the site, or to surface water in the ditch south of Building A-980. 

Contaminants can be deposited subsequently in sediment or surface water and can potentially 

accumulate in the tissues of aquatic organisms. The extensive area of surface water in the marsh and 

swamp minimizes the airborne transport of volatile contaminants. Since the drums and surrounding soil 

were removed in 1989, the groundwater exposure pathway is applicable only for any residual soil and 

groundwater contamination. 

2.5.3 Contaminant Transport Potential and Persistence 

The primary sources of contamination at SWMU 4 were the two in-ground drums used to collect spillage 

from maintenance activities at the AIMD building. Initial releases from the drums and the building would 

have been to the air and soil. lnorganics were the most common contaminants in soil and sediment at 

SWMU 4. Metals generally are adsorbed onto soil and sediment particles, greatly reducing their mobility. 

lnorganics were also the dominant contaminant detected in surface water at SWMU 4. Organic 

compounds, particularly VOCs, were detected in all media, but occurrences were generally isolated. 

Precipitation runoff can carry constituents to nearby surface waters, sediments, and surface soils, 

especially to surface water and sediments downgradient of the former drum locations. Infiltrating 

precipitation can cause the contamination of subsurface soil and groundwater. Contaminants with a 

stronger tendency to adsorb to organic matter in soil are likely to migrate at a slower rate. Upon infiltrating 

the soil column and reaching the water table, a contaminant can be carried with the flow of groundwater to 

downgradient locations. Groundwater from the site is shallow and probably is connected with surface 

water in the wetlands area; providing a potential pathway for sediment deposition and accumulation in the 

tissues of aquatic organisms. 

Although many metals are water-insoluble and preferentially adsorb onto soil and sediment, they may 

exist in dissolved or suspended forms. Some soluble species of metals have increased mobility. For 

example, the transport of lead in the environment is strongly influenced by speciation of the ion. Sorption 

processes appear to exert a dominant effect on the distribution of lead in the environment and the 

subsurface movement of lead is expected to be minimal in most aquifers because of its low solubility and 

strong tendency to sorb to aquifer materials. Lead is strongly complexed to organic materials present in 

both aquatic systems and soil (Clement Associates, 1985). 
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locations, Contaminants with a stronger tendency to adsorb to organic matter in a soil are expected to 

migrate at a slower rate. Groundwater at the site is shallow and probably is connected hydrologically to 

surface water in the marsh north of the site, or to surface water in the ditch south of Building A-980, 

Contaminants can be deposited subsequently in sediment or surface water and can potentially 

accumulate in the tissues of aquatic organisms. The extensive area of surface water in the marsh and 

swamp minimizes the airbome transport of volatile contaminants. Since the drums and surrounding soil 

were removed in 1989, the groundwater exposure pathway is applicable only for any residual soil and 

groundwater contamination. 

2.5.3 Contaminant Transport Potential and Persistence 

The primary sources of contamination at SWMU 4 were the two in-ground drums used to coliect spillage 

from maintenance activities at the AIMD building. Initial releases from the drums and the building would 

have been to the air and soil. Inorganics were the most common contaminants in soil and sediment at 

SWMU 4. Metals generally are adsorbed onto soil and sediment particles, greatly reduCing their mobility. 

Inorganics were also the dominant contaminant detected in surface water at SWMU 4. Organic 

compounds, particularly VOCs, were detected in all media, but occurrences were generally isolated. 

Precipitation runoff can carry constituents to nearby surface waters, sediments, and surface soils, 

especially to surface water and sediments downgradient of the former drum locations. Infiltrating 

precipitation can cause the contamination of subsurface soil and groundwater, Contaminants with a 

stronger tendency to adsorb to organic matter in soil are Ilkely to migrate at a slower rate, Upon infiltrating 

the soil column and reaching the water table, a contaminant can be carried with the flow of groundwater to 

downgradient locations. Groundwater from the site is shallow and probably is connected with surface 

water in the wetlands area; providing a potential pathway for sediment deposition and accumulation in the 

tissues of aquatic organisms. 

Although many metals are water-insoluble and preferentially adsorb onto soil and sediment, they may 

exist in dissolved or suspended forms. Some soluble species of metals have increased mobility. For 

example, the transport of lead in the environment is strongly influenced by speciation of the ion. Sorption 

processes appear to exert a dominant effect on the distribution of lead in the environment and the 

subsurface movement of lead is expected to be minimal in most aquifers because of its low solubility and 

strong tendency to sorb to aquifer materials. Lead is strongly complexed to organic materials present in 

both aquatic systems and soil (Clement Associates, 1985). 
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Although sorption of inorganics tends to reduce their mobility in the subsurface, strong association with 

soil and sediment particles may increase the persistence of inorganic contamination at a site. 

Contaminants that persist in the solid media will also continue to be present in surface water and 

groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations would remain low. 

Organic substances exhibit very limited biodegradation rates in soil, with the heavier organic compounds 

considered more persistent. Organics can be biodegraded, but the rate of degradation is slower for 

compounds with higher molecular weights (Clement Associates, 1985). In addition, the low persistence of 

VOCs in soil is influenced greatly by their solubility and high volatility. 

2.6 BASELINE HUMAN HEALTH RISK ASSESSMENT - SWMU 4 

This section presents the baseline human health risk assessment for SWMU 4. It describes a qualitative 

and quantitative assessment of actual or potential risks for SWMU 4. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and 

remedial goal options. The methodologies and techniques used in the assessment are outlined in 

Section 3.2 of Appendix C. Conclusions about the baseline human health risk assessment are presented 

in Section 2.6.8. 

2.6.1 Preliminary Risk Evaluation 

A preliminary risk evaluation (PRE) was conducted to determine if a baseline human health risk 

assessment was required. The PRE entails a risk screening process whereby ratios of the maximum 

media concentration as compared to their respective screening values are derived (EPA, 1994b). If the 

risk ratio for carcinogens is greater than lE-04 or the risk ratio for noncarcinogenic chemicals iis greater 

than 1 .O, the site will require further evaluation. Appendix C, Section 3.2.1 contains the methods used for 

preliminary risk assessment analysis. 

Tables 2-6 and 2-7 summarize the preliminary risk evaluation for SWMU 4 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than lE-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. However, the risk ratios 

calculated for the residential land use scenario are greater than IE-04 and 1 .O for carcinogenic and 

noncarcinogenic effects, respectively. Therefore, a baseline human health risk assessment is necessary 

for SWMU 4. The primary contributor to carcinogenic risk in soil and sediment is arsenic. The primary 
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Although sorption of inorganics tends to reduce their mobility in the subsurface, strong association with 

soil and sediment particles may increase the persistence of inorganic contamination at a site. 

Contaminants that persist in the solid media will also continue to be present in surface water and 

groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations would remain low. 

Organic substances exhibit very limited biodegradation rates in soil, with the heavier organic compounds 

considered more persistent. Organics can be biodegraded, but the rate of degradation is slower for 

compounds with higher molecular weights (Clement Associates, 1985). In addition, the low perSistence of 

VOCs in soil is influenced greatly by their solubility and high volatility. 

2.6 BASELINE HUMAN HEALTH RISK ASSESSMENT - SWMU 4 

This section presents the baseline human health risk assessment for SWMU 4. It describes a qualitative 

and quantitative assessment of actual or potential risks for SWMU 4. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and 

remedial goal options. The methodologies and techniques used in the assessment are outlined in 

Section 3.2 of Appendix C. Conclusions about the baseline human health risk assessment are presented 

in Section 2.6.8. 

2.6.1 Preliminary Risk Evaluation 

A preliminary risk evaluation (PRE) was conducted to determine if a baseline human health risk 

assessment was required. The PRE entails a risk screening process whereby ratios of the maximum 

media concentration as compared to their respective screening values are derived (EPA, 1994b). If the 

risk ratio for carcinogens is greater than 1 E-04 or the risk ratio for noncarcinogenic chemicals is greater 

than 1.0, the site will require further evaluation. Appendix C, Section 3.2.1 contains the methods used for 

preliminary risk assessment analysis. 

Tables 2-6 and 2-7 summarize the preliminary risk evaluation for SWMU 4 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than 1 E-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. However, the risk ratios 

calculated for the residential land use scenario are greater than 1 E-04 and 1.0 for carcinogenic and 

noncarcinogenic effects, respectively. Therefore, a baseline human health risk assessment is necessary 

for SWMU 4. The primary contributor to carCinogenic risk in soil and sediment is arsenic. The primary 
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TABLE 2-6 

RISK EVALUATION - CARCINOGENIC EFFECTS 
SWMU 4 

NAS KEY WEST 

Media Concentration I Screening Values I Risk Ratio 

(Maximum Detected Value) 1 Residential 1 Industrial 1 Residential 1 Industrial 

Chemical* 

INORGANICS 

Arsenic 

Beryllium 

Surface Surface Surface 
Soil Sediment Water Soil Sediment Water Soil Soil Sediment Water Soil 

1.4 1 2.9 1 ND I 0.43 1 0.43 1 0.045 1 3.8 1 3E-06 1 7E-06 NA 4E-07 

I 0.15 1 ND 1 

I 1 

ND 0.151 0.15 I 0.016 1 1.3 I IE-06 NA NA 1 IE-07 

PESTlClDESlPCBs 

4&-DDE 1 29.5 ND 1 ND 1,900 1 1,900 1 0.2 17,000 2E-08 I NA NA 1 2E-09 

4,4’-DDT 1 36.4 ND 1 ND 1,900 1 1,900 I 0.2 17,000 2E-08 NA NA 1 2E-09 

SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexyl)phthalate I 220 1 490 ND 1 46,000 1 46,000 1 4.8 1 410,000 1 5E-09 1 E-08 I NA 1 5E-10 

I.0 Chrysene 1 ND 37 ND 1 88,000 1 88,000 1 9.2 1 780,000 1 NA 4E-10 NA I NA 

in VOLATILE ORGANIC COMPOUNDS 

P 1 ,I ;I-trichloroethane 1 ND 1 ND 1 0.23 1 2,700,OOO /2,700,000 1 790 172,000,OOO 1 NA I NA 

1 
1 3E-10 I NA 

Carbon tetrachloride 3 ND I ND I 4.900 I 4,900 I 0.16 1 44.000 1 6E-10 NA NA I 7E-11 

Methylene chloride 1 69 I 19 1 2 1 85,000 1 85,000 1 4.1 1 760,000 1 8E-10 1 2E-10 1 5E-07 1 9E-11 

N-nitroso-di-n-propylamine I ND 1 ND I 7 I 91 I 91 I 0.0096 1 820 i NA I NA I 7E-04 I NA 

Tetrachloroethene I 0.48 1 1.5 1 ND 1 12,000 1 12,000 1 1.1 1 110,000 1 4E-11 1 IE-10 NA 1 4E-12 

Risk Sums by Medium] 4E-06 1 7E-06 i 7E-04 I 5E-07 

Risk Sums by Use Scenario/ 7E-04 1 5E-07 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in pglkg; and all water site data are in ug/L. 
ND = Not detected. 
NA = Not applicable. 

Chemical" 

INORGANICS 

Arsenic 

Beryllium 

PESTICIDES/PCBs 

4,4'-00E 

4,4'-00T 

Bis(2-ethylhexyl)phthalate 

Chrysene 

TABLE 2-6 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
SWMU4 

NAS KEY WEST 

Media Concentration Screening Values 

(Maximum Detected Value) Residential Industrial 

I I Surface I Sediment I Surface 
Soil Sediment Water Soil Water Soil Soil 

VOLATILE ORGANIC COMPOUNDS 

1,1 :1-trichloroethane NO NO 0.23 2,700,000 2,700,000 790 72,000,000 NA 

Carbon tetrachloride 3 NO NO 4,900 4,900 0.16 44,000 6E-10 

Methylene chloride 69 19 2 85,000 85,000 4.1 760,000 8E-10 

N-nitroso-di-n-propylamine NO NO 7 91 91 0.0096 820 NA 

Tetrachloroethene 0.48 1.5 NO 12,000 12,000 1.1 110,000 4E-11 

Risk Sums by Medium 4E-06 

Risk Sums by Use Scenario 

Risk Ratio 

Residential Industrial 

I Sediment I Surface 
Water Soil 

NA 3E-10 NA 

NA NA 7E-11 

2E-10 5E-07 9E-11 

NA 7E-04 NA 

1E-10 NA 4E-12 

7E·06 7E·04 SE-07 

7E-04 SE·07 

* All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in Ilg/kg; and all water site data are in Ilg/L. 
NO = Not detected. 
NA = Not applicable. 
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e TABLE 2-7 
$ 
z PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS SWMU 4 
3 NAS KEY WEST 
8 
t3 Media Concentration Screening Values Risk Ratio 

(Maximum Detected Value) Residential industrial Residential Industrial 
Surface Surface Surface 

Chemical* Soil Sediment Water Soil Sediment Water Soil Soil Sediment Water Soil. 
INORGANICS 

Y 
iii 

PESTlClDESlPCBs 
14,4’-DDT 1 36.4 1 ND 1 ND 1 39 1 39 1 18 1 1,000 1 9E+OO 1 NA I NA 1 4E-01 1 
SEMIVOLATILE ORGANIC COMPOUNDS 
Bis(2-ethylhexyl)phthalate 220 490 ND 1,600,OOO 1,600,OOO 730 41 ,ooo,ooo 1 E-03 3E-03 NA 5E-05 
Fluoranthene ND 70 ND 3,100,000 3,100,000 1,500 82,000,OOO NA 2E-04 NA NA 
Pyrene ND 82 ND 2,300,OOO 2,300,OOO 1,100,000 61 ,OOO,OOO NA 4E-04 NA NA 
VOLATILE ORGANIC COMPOUNDS 
2-butanone ND 11 ND 47,000,000 47,000,000 1,900 1 ,OOO,OOO,OOO NA 2E-06 NA NA 
1 ,I ,I-trichloroethane ND ND 0.23 2,700,OOO 2,700,OOO 790 72,000,OOO NA NA 3E-03 NA 
cis-I ,2-dichloroethene 19 ND ND 780,000 780,000 61 20,000,000 2E-04 NA NA 1 OE-06 
Acetone 70 200 ND 7,80,000 7,800,OOO 3,700 200,000,000 9E-05 3E-04 NA 4E-06 _ 
Carbon tetrachloride 3 ND ND 55,000 1,400,000 5E-04 NA NA 2E-05 
Methylene chloride 69 19 2 4,700,000 4,700,000 260 120,000,000 1 E-04 4E-05 8E-02 6E-06 
Tetrachloroethene 

a 

0.48 1.5 ND 780,000 780,000 370 20,000,000 6E-06 2E-05 NA 2E-07 
Hazard Sums by Medium lE+Ol 7E+OO 7E+Ol 6E-01 s,n 

8 Hazard Sums by Use Scenario 9E+Ol 6E-01 $5 
3 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and PesticideslPCB concentrations are in pg/kg; and all water site data are in pg/L. 
q-r 

ND = Not detected. 
NA = Not applicable. 
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TABLE 2-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS SWMU 4 
NAS KEY WEST 

Media Concentration Screening Values Risk Ratio 
(Maximum Detected Value) Residential Industrial Residential I I Surface I Sediment I Surface I I Surface 

Chemical" Soil Sediment Water Soil Water Soil Soil Sediment Water 
INORGANICS 
Aluminum 3,180 2,680 NO 78,000 78,000 37,000 1,000,000 4E-01 3E-01 NA 
Antimony 3.6 8.8 90.2 31 31 15 820 1E+00 3E+00 6E+01 
Arsenic 1.4 2.9 NO 23 23 11 610 6E-01 1E+00 NA 
Barium 10.6 8.1 7.3 5,500 5,500 2,600 140,000 2E-02 1E-02 3E-02 
Beryllium 0.15 NO NO 390 390 180 1,000 4E-03 NA NA 
Cadmium 1.6 NO NO 39 39 18 1,000 4E-01 NA NA 
Chromium VI 14.4 17.2 NO 390 390 180 10,000 4E-01 4E-01 NA 
Copper 22.8 15.6 NO 3,100 3,100 1,500 82,000 7E-02 5E-02 NA 
Cyanide 21 NO NO 1,600 1,600 730 41,000 1E-01 NA NA 
Iron 2,050 1,670 49.2 23,000 23,000 11,000 610,000 9E-01 7E-01 4E-02 
Manganese 18.9 36.5 NO 390 390 180 10,000 5E-01 9E-01 NA 
Mercury 0.16 NO 0.6 23 23 11 610 7E-03 NA 5E-01 
Nickel 2.7 2.3 NO 1,600 1,600 730 41,000 2E-03 1E-02 NA 
Silver 1.3 NO NO 390 390 180 10,000 3E-02 NA NA 
Thallium NO NO 2.8 6.3 6.3 2.9 160 NA NA 9E+00 
Tin 11.2 NO 44.5 47,000 47,000 2,200 1,000,000 2E-03 NA 2E-01 
Vanadium 8.3 8.9 NO 550 550 2,600 14,000 2E-01 2E-01 NA 
Zinc 66.3 107 13.3 23,000 23,000 11,000 610,000 3E-02 5E-02 1E-02 
PESTICIDES/PCBs 

14,4'-OOT I 36.4 I NO NO 39 39 18 1,000 I 9E+00 NA NA 
SEMIVOLATILE ORGANIC COMPOUNDS 
Bis(2-ethylhexyl)phthalate 220 490 NO 1,600,000 1,600,000 730 41,000,000 1E-03 3E-03 NA 
Fluoranthene NO 70 NO 3,100,000 3,100,000 1,500 82,000,000 NA 2E-04 NA 
Pyrene NO 82 NO 2,300,000 2,300,000 1,100,000 61,000,000 NA 4E-04 NA 
VOLATILE ORGANIC COMPOUNDS 
2-butanone NO 11 NO 47,000,000 47,000,000 1,900 1,000,000,000 NA 2E-06 NA 
1,1,1-trichloroethane NO NO 0.23 2,700,000 2,700,000 790 72,000,000 NA NA 3E-03 
cis-1,2-dichloroethene 19 NO NO 780,000 780,000 61 20,000,000 2E-04 NA NA 
Acetone 70 200 NO 7,80,000 7,800,000 3,700 200,000,000 9E-05 3E-04 NA 
Carbon tetrachloride 3 NO NO 55,000 1,400,000 5E-04 NA NA 
Methylene chloride 69 19 2 4,700,000 4,700,000 260 120,000,000 1E-04 4E-05 8E-02 
Tetrachloroethene 0.48 1.5 NO 780,000 780,000 370 20,000,000 6E-06 2E-05 NA 

Hazard Sums by Medium 1E+01 7E+OO 7E+01 
Hazard Sums by Use Scenario 9E+01 

Industrial 

Soil 

3E-02 
4E-02 
2E-02 
8E-04 
2E-03 
2E-02 
1E-02 
3E-03 
5E-03 
3E-02 
2E-02 
3E-03 
7E-04 
1E-03 

NA 
1E-04 
6E-03 
1E-03 

4E-01 

5E-05 
NA 
NA 

NA 
NA 

1OE-06 
4E-06 
2E-05 
6E-06 
2E-07 

6E-01 
6E-01 

"All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and Pesticides/PCB concentrations are in IJg/kg; and all water site data are in IJg/L. 
NO = Not detected. 
NA = Not applicable. 
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contributor to carcinogenic risk in surface water is N-nitroso-di-n-propylamine. The primary contributors to 

noncarcinogenic risks are antimony in soil, sediment, and surface water and arsenic and 4,4’-DDT in soil. 

2.6.2 Data Evaluation 

A list of the Chemicals of Potential Concern (COPCs) was developed for each environmental medium, as 

necessary. The COPCs were selected in accordance with the protocol established in the workplan (ABB, 

1995). Only those chemicals found to be of potential concern were considered for evaluation in the 

quantitative risk assessment. A discussion of those chemicals identified as COPCs for each medium is 

provided in this section. 

2.6.2.1 Soils 

Six VOCs (2-chloro-1,3-butadiene, acetone, carbon tetrachloride, cis-1,2-DCE, methylene chloride, and 

PCE), bis(2-ethylhexyl)phthalate, 4,4’-DDE, 4,4’-DDT, and metals were detected in one or more of the 

surface soil samples collected at SWMU 4. Three PAHs (benzo(a)pyrene, benzo(k)fluoranthene, and 

naphthalene), bis(2-ethylhexyl)phthalate, cis-1,2-DCE, methylene chloride, xylene, endosulfan I, and 

several metals were detected in subsurface soil samples collected at SWMU 4. The occurrence and 

distribution of chemicals in surface and subsurface soils are presented in Tables 2-8 through 2-l 1. 

Summary statistics, COPC selection results, and representative concentrations for chemicals detected in 

SWMU 4 surface and subsurface soils are also presented in these tables. 

The following chemicals were selected as COPCs at SWMU 4 for surface and subsurface soils: 

SURFACE SOILS 

lnorqanics Orqanics 

Antimony None Selected 

Beryllium 

SUBSURFACE SOILS 

Inoroanics Orqanics 

None Selected None Selected 

Cadmium 

Metals selected as COPCs in surface soil at SWMU 4 were detected at the following frequencies: 

antimony (l/6), beryllium (2/6), and cadmium (316). The maximum and representative concentrations for 1 

these COPCs exceeded or were equal to RBCs developed for the residential land use scenario. Organic 

chemicals in surface soils were detected at concentrations less than residential RBC values. Inorganic 

chemicals in subsurface soils were detected at levels below RBCs developed for the industrial land use 

scenario. Likewise, organic chemicals detected in subsurface soils were detected at concentrations less 

than industrial RBC values. Therefore. no COPCs were selected for subsurface soils. 

AIK-98-0001 2-56 CT0 0007 
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contributor to carcinogenic risk in surface water is N-nitroso-di-n-propylamine. The primary contributors to 

noncarcinogenic risks are antimony in soil, sediment, and surface water and arsenic and 4,4'-DDT in soil. 

2.6.2 Data Evaluation 

A list of the Chemicals of Potential Concern (COPCs) was developed for each environmental medium, as 

necessary. The COPCs were selected in accordance with the protocol established in the workplan (ABB, 

1995). Only those chemicals found to be of potential concern were considered for evaluation in the 

quantitative risk assessment. A discussion of those chemicals identified as COPCs for each medium is 

provided in this section. 

2.6.2.1 Soils 

Six VOCs (2-chloro-1,3-butadiene, acetone, carbon tetrachloride, cis-1,2-DCE, methylene chloride, and 

PCE), bis(2-ethylhexyl)phthalate, 4,4'-DDE, 4,4'-DDT, and metals were detected in one or more of the 

surface soil samples collected at SWMU 4. Three PAHs (benzo(a)pyrene, benzo(k)fluoranthene, and 

naphthalene), bis(2-ethylhexyl)phthalate, cis-1,2-DCE, methylene chloride, xylene, endosulfan I, and 

several metals were detected in subsurface soil samples collected at SWMU 4. The occurrence and 

distribution of chemicals in surface and subsurface soils are presented in Tables 2-8 through 2-11. 

Summary statistics, COPC selection results, and representative concentrations for chemicals detected in 

SWMU 4 surface and subsurface soils are also presented in these tables. 

The following chemicals were selected as COPCs at SWMU 4 for surface and subsurface soils: 

SURFACE SOILS 

Inorganics 

Antimony 

Beryllium 

Cadmium 

Organics 

None Selected 

SUBSURFACE SOILS 

Inorganics 

None Selected 

Organics 

None Selected 

Metals selected as COPCs in surface soil at SWMU 4 were detected at the following frequencies: 

antimony (1/6), beryllium (2/6), and cadmium (3/6). The maximum and representative concentrations for 

these COPCs exceeded or were equal to RBCs developed for the residential land use scenario. Organic 

chemicals in surface soils were detected at concentrations less than residential RBC values. Inorganic 

chemicals in subsurface soils were detected at levels below RBCs developed for the industrial land use 

scenario. Likewise, organic chemicals detected in subsurface soils were detected at concentrations less 

than industrial RBC values. Therefore, no COPCs were selected for subsurface soils. 

AIK-98-0001 2-56 CT00007 



TABLE 2-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT SWMU 4 (mglkg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative Basis of 
Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration COPC 

Detection Positive Detection Values Values Concentration for Site Data COPC 

212 243 - 3,180 1,712 1,712 7,800 3,180 N 

I/6 3.6 - 3.6 3.6 1.49 3.10 2.5 Y 

316 0.24 - 1.4 0.67 0.46 0.43 1.4 N 

616 4.9 - 11.9 8.38 8.38 550 10.6 N 

216 0.14 - 0.15 0.15 0.01 0.15 0.15 Y 

Selection* 

A 

C 

G 

A 

C 

Cadmium 1 4115 1 0.11 - 0.45 1 0.151 316 I 1.4 - 5.9 I 2.971 1.581 3.9 1 I.61 Y 1 C Chromium** j 15/15 j 1.9 - 15.5 I 6.021 616 5.5 - 14.9 I 9.381 9 381 39 I 1431 N 1 A I _-- -- ..- . . . 

1.3 - 15.6 5.43 616 7.1 - 66.3 22.73 22.73 310 22.8 N A 

Not detected - If3 21 - 21 21 8.68 160 21 N A 

98.1 - 2,260 1,167 212 530 - 2,050 1,290 1,290 2,300 2,050 N A 

1 14115 1 0.65 - 48.3 15.66 616 8.7 - 60.8 30.40 30.40 400 47.5 N A 

anese I 14114 I 2.6 - 33.7 17.65 212 7.8 - 18.9 13.35 13.35 180 18.9 N A 

Mercury 5115 0.03 - 0.08 0.03 516 0.08 - 0.16 0.11 0.10 2.3 0.16 N A 

Nickel 11115 0.63 - 4.1 1.67 216 1.2 - 2.7 1.95 1.37 160 2.45 N A 

Silver o/15 Not detected - 316 1.1 - 1.5 1.3 0.77 39 1.3 N A 

Sulfide l/l 49 - 49 49 212 340 - 790 565 565 790 N D 

Tin 215 0.78 - 2.1 1.94 II4 11.2 - 11.2 11.2 4 4.700 11.2 N A 

Vanadium I 15/15 I 0.8 - 8.8 I 3.971 316 I 1.1 - 8.3 I 3.7 1 2.121 55 1 8.3 1 N 1 A 

Zinc 1 12/15 1 0.63 - 89.1 1 15.221 616 7.7 - 66.3 1 37.781 37.781 2.300 1 66.3 1 N 1 A 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion, 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC 8 !v?ax>2XBkgdAvg, inorganics) 

D - Not COPC (nut/mineral) 

G - Not COPC (Max>RBC & Maxc2XBkgdAvg) 

**As chromium VI 
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TABLE 2-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT SWMU 4 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency of Range of Frequency of Range of Detected of all Risk·Based Concentration 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data COPC 

Aluminum 14/14 120 • 4,250 1,887 2/2 243 - 3,180 1,712 1,712 7,800 3,180 

Antimony 2/15 0.26 - 0.48 0.39 1/6 3.6 - 3.6 3.6 1.49 3.10 2.5 

Arsenic 6/15 0.63 - 2.7 1.29 3/6 0.24 - 1.4 0.67 0.46 0.43 1.4 

Barium 15/15 4.4 - 17.7 10.51 6/6 4.9 - 11.9 8.38 8.38 550 10.6 

Beryllium 2/15 0.13 - 0.15 0.05 2/6 0.14 - 0.15 0.15 0.01 0.15 0.15 

Cadmium 4/15 0.11 - 0.45 0.15 3/6 1.4 - 5.9 2.97 1.58 3.9 1.6 

Chromium** 15/15 1.9 - 15.5 6.02 6/6 5.5 - 14.9 9.38 9.38 39 14.3 

Copper 14/15 1.3 - 15.6 5.43 6/6 7.1 - 66.3 22.73 22.73 310 22.8 

Cyanide 0/15 Not detected - 1/3 21 - 21 21 8.68 160 21 

Iron 14/14 98.1 - 2,260 1,167 2/2 530 - 2,050 1,290 1,290 2,300 2,050 

Lead 14/15 0.65 - 48.3 15.66 6/6 8.7 - 60.8 30.40 30.40 400 47.5 

Manganese 14/14 2.6 - 33.7 17.65 2/2 7.8 - 18.9 13.35 13.35 180 18.9 

Mercury 5/15 0.03 - 0.08 0.03 5/6 0.08 - 0.16 0.11 0.10 2.3 0.16 

Nickel 11/15 0.63 - 4.1 1.67 2/6 1.2 - 2.7 1.95 1.37 160 2.45 

Silver 0/15 Not detected - 3/6 1.1 - 1.5 1.3 0.77 39 1.3 

Sulfide 1/1 49 - 49 49 2/2 340 - 790 565 565 - 790 

Tin 2/5 0.78 - 2.1 1.94 1/4 11.2 - 11.2 11.2 4 4,700 11.2 

Vanadium 15/15 0.8 - 8.8 3.97 3/6 1.1 - 8.3 3.7 2.12 55 8.3 

Zinc 12/15 0.63 • 89.1 15.22 6/6 7.7 - 66.3 37.78 37.78 2,300 66.3 

Notes: 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

c -cope (~v1ax>RBC & ~}.ax>2XBkgd,A,vg, inorganics) 

D - Not COPC (nuUmineral) 

G - Not CO PC (Max>RBC & Max<2XBkgdAvg) 

**As chromium VI 
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TABLE 2-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT SWMU 4 (pglkg) 

NAS KEY WEST 

Chemical 

Background Site Average 

Frequency Range of Frequency Range of of 

of Positive of Positive Detected 

Decetion Detection Average Detection Detection Values 

Average Representative 

of Applicable Concentration 

all Risk-Based for COPC 

Values Concentration Site Data COPC Selection 

PESTlClDESlPCBs 

r4,C-DDE 7114 1.8 - 741 63.23 214 22 - 29.5 25.75 15.19 1,900 29.5 N A 

4,4’-DDT 7114 1.8 - 557 46.78 II4 36.4 - 36.4 36.4 13.66 1,900 36.4 N A 

Endosulfan I 2114 1 - 3.5 5.99 l/4 1.4 - 1.4 1.4 4.98 470,000 1.4 N A 

SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexyl)phthalatel l/l 1 1 330 - 330 1 470.551 113 1 220 - 220 1 220 1 454.331 46,OOOl 220 1 N I A 

VOLATILE ORGANIC COMPOUNDS 

2-chloro-1,3-butadiene Ol7 Not detected - I/2 2 -2 2 2.50 160,000 2 N A 

v Acetone 1112 l-l 3.67 213 5 - 70 37.5 27 780,000 70 N A 

i?s Carbon tetrachloride 0112 Not detected - II5 3-3 3 1.75 4,900 3 N A 

Cis-1 ,Zdichloroethene o/3 Not detected - l/4 19 - 19 19 5.76 78,000 19 N A 

Methylene chloride 6112 0.11 - 14 2.8 315 12 -69 34.3 23.80 85,000 69 N A 

Tetrachloroethene 0112 Not detected - II5 0.48 - 0.48 0.48 1.36 12,000 0.48 N A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

? 
0 

8 
s 

!\:) , 
(}1 
OJ 

§ 
o o 
~ 

TABLE 2-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT SWMU 4 (lJg/kg) 

NAS KEY WEST 

Background Site Average Average Representative 

Frequency Range of Frequency Range of of of Applicable Concentration 

of Positive of Positive Detected all Risk-Based for 

Chemical Decetion Detection Average Detection Detection Values Values Concentration Site Data 

PESTICIDES/PCBs 

4,4'-DDE 7/14 1.8 - 741 63.23 2/4 22 - 29.5 25.75 15.19 1,900 29.5 

4,4'-DDT 7/14 1.8 - 557 46.78 1/4 36.4 - 36.4 36.4 13.66 1,900 36.4 

Endosulfan I 2/14 1 - 3.5 5.99 1/4 1.4 - 1.4 1.4 4.98 470,000 1.4 

SEMIVOLATILE ORGANIC COMPOUNDS 

1 BiS(2-ethylhexyl)phthalatel 1/11 1 330 - 330 1 470.551 1/3 220 - 220 220 454.331 46,0001 220 

VOLATILE ORGANIC COMPOUNDS 

2-chloro-1,3-butadiene 017 Not detected - 1/2 2 - 2 2 2.50 160,000 2 

Acetone 1/12 1 - 1 3.67 2/3 5 - 70 37.5 27 780,000 70 

Carbon tetrachloride 0/12 Not detected - 1/5 3 - 3 3 1.75 4,900 3 

Cis-1,2-dichloroethene 0/3 Not detected - 1/4 19 - 19 19 5.76 78,000 19 

Methylene chloride 6/12 0.11 - 14 2.8 3/5 12 - 69 34.3 23.80 85,000 69 

Tetrachloroethene 0/12 Not detected - 1/5 0.48 - 0.48 0.48 1.36 12,000 0.48 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

CO PC 
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OCCURRENCE, 

TABLE 2-10 

DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT SWMU 4 (mglkg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative Basis of 
Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration COPC 

‘Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration For Site Data COPC Selection* 

‘Antimony 2115 0.26 - 0.48 0.39 6/l 7 3.6 - 4.4 4.0 3.75 82 4.4 N A 

Arsenic 6115 0.63 - 2.7 1.29 13117 0.22 - 1.3 0.51 0.42 4 0.657 N A 

Barium 15115 4.4 - 17.7 10.51 17/l 7 2.4 - 6.2 3.66 3.66 14,000 4.12 N A 

Beryllium 2/l 5 0.13 - 0.15 0.05 9117 0.12 - 0.27 0.17 0.16 1 0.198 N A 

Cadmium 4/l 5 0.11 - 0.45 0.15 1117 0.58 - 0.58 0.58 0.43 100 0.561 N A 

Chromium** 15115 1.9 - 15.5 6.02 17/17 3.4 - 7.1 4.59 4.59 1,000 5.05 N A 

Copper 14/I 5 1.3 - 15.6 5.43 7/I 7 1.5 - 8.3 4.03 2 8,200 3.7 N A 

Cyanide 0115 Not detected - II2 18 - 18 18 11.5 4,100 18 N A 
Lead 14115 0.65 - 48.3 15.66 17117 0.28 - 1514 3.12 3.12 400 7.31 N A 

Mercury 5/l 5 0.03 - 0.08 0.03 3116 0.03 - 0.16 0.09 0.02 61 0.0349 N A 

Silver 0115 Not detected - 2117 0.61 - 1.8 1.21 0.6 1,000 0.885 N A 

Sulfide Ill 49 - 49 49 212 60 - 1,500 780 780 1,500 N D 

Tin 215 0.78 - 2.1 1.94 2/l 7 4 - 12 8 2.46 100,000 2.97 N A 

Vanadium 15115 0.8 - 8.8 3.97 9/l 7 1.1 - 5.3 2.06 1.36 1,400 1.95 N A 

Zinc 12115 0.63 - 89.1 15.22 17117 1.5 - 190 17.05 .17.05 61.000 29.4 N A 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion, 

*A - Not COPC (Max<RBC) 

D - Not COPC (nut./mineral) 

**As chromium VI 
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TABLE 2-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT SWMU 4 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration For Site Data COPC 

Antimony 2/15 0.26 - 0.48 0.39 6/17 3.6 - 4.4 4.0 3.75 82 4.4 
Arsenic 6/15 0.63 - 2.7 1.29 13/17 0.22 - 1.3 0.51 0.42 4 0.657 

Barium 15/15 4.4 - 17.7 10.51 17/17 2.4 - 6.2 3.66 3.66 14,000 4.12 
Beryllium· 2/15 0.13 - 0.15 0.05 9/17 0.12 - 0.27 0.17 0.16 1 0.198 

Cadmium 4/15 0.11 - 0.45 0.15 1/17 0.58 - 0.58 0.58 0.43 100 0.561 

Chromium"" 15/15 1.9 - 15.5 6.02 17/17 3.4 - 7.1 4.59 4.59 1,000 5.05 

Copper 14/15 1.3 - 15.6 5.43 7/17 1.5 - 8.3 4.03 2 8,200 3.7 

Cyanide 0/15 Not detected - 1/2 18 - 18 18 11.5 4,100 18 

Lead 14/15 0.65 - 48.3 15.66 17/17 0.28 - 15/4 3.12 3.12 400 7.31 

Mercury 5/15 0.03 - 0.08 0.03 3/16 0.03 - 0.16 0.09 0.02 61 0.0349 

Silver 0/15 Not detected - 2/17 0.61 - 1.8 1.21 0.6 1,000 0.885 

Sulfide 1/1 49 - 49 49 2/2 60 - 1,500 780 780 - 1,500 

Tin 2/5 0.78 - 2.1 1.94 2/17 4 - 12 8 2.46 100,000 2.97 

Vanadium 15/15 0.8 - 8.8 3.97 9/17 1.1 - 5.3 2.06 1.36 1,400 1.95 

Zinc 12/15 0.63 - 89.1 15.22 17/17 1.5 - 190 17.05 17.05 61,000 29.4 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

D - Not COPC (nuUmineral) 

""As chromium VI 
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TABLE 2-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SUBSURFACE SOILS AT SWMU 4 @g/kg) 

NAS KEY WEST 

Chemical Detection Detection Average Detection Detection Values Values Concentration Site Data COPC 

SEMIVOLATILE ORGANIC COMPOUNDS 

Basis 

of 

COPC 

Selection 

Benzo(a)pyrene 0114 Not detected - l/l7 12 - 12 12 116.65 780 12 N A 

Benzo(k)fluoranthene O/14 Not detected - II17 12 - 21 15.7 125.51 78,000 21 N A 

Bis(2-ethylhexyl)phthalate l/11 330 - 330 470.55 112 2,800 - 2,800 2,800 1,875 410,000 2,800 N A 

I Naphthalene 0114 Not detected - 2117 260 - 340 300 153.06 8,200,OOO 340 N A 

VOLATILE ORGANIC COMPOUNDS 

Cis-1,2-dichloroethene 013 Not detected - l/17 2 -2 2 0.81 2,000,000 0.993 N A 

Methylene chloride 6/I 2 0.11 - 14 2.80 2117 7 - 10 8.5 8.74 760,000 9.01 N A 

. Xylenes, total l/15 2.1 - 2.1 3.73 l/17 6.6 - 6.6 6.6 1.22 I oo,ooo,ooo 1.97 N A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (MaxcRBC) 
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TABLE 2-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SUBSURFACE SOILS AT SWMU 4 (pg/kg) 

NASKEYWEST 

Background Site Average Average Representative 

Frequency Range of Frequency Range of of of Applicable Concentration 

of Positive of Positive Detected all Risk-Based for 

Chemical Detection Detection Average Detection Detection Values Values Concentration Site Data 

SEMIVOLA TILE ORGANIC COMPOUNDS 

Benzo(a)pyrene 0/14 Not detected - 1/17 12 - 12 12 116.65 780 12 

Benzo(k)f1uoranthene 0/14 Not detected - 1/17 12 - 21 15.7 125.51 78,000 21 

Bis(2-ethylhexyl}phthalate 1/11 330 - 330 470.55 1/2 2,800 - 2,800 2,800 1,875 410,000 2,800 

Naphthalene 0/14 Not detected - 2/17 260 - 340 300 153.06 8,200,000 340 

VOLATILE ORGANIC COMPOUNDS 

Cis-1,2-dichloroethene 0/3 Not detected - 1/17 2 - 2 2 0.81 2,000,000 0.993 

Methylene chloride 6/12 0.11 - 14 2.80 2/17 7 - 10 8.5 8.74 760,000 9.01 

. Xylenes, total 1/15 2.1 - 2.1 3.73 1/17 6.6 - 6.6 6.6 1.22 100,000,000 1.97 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

CO PC 
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2.6.2.2 Sediment and Surface Water 

Four VOCs (2-butanone, acetone, methylene chloride, and PCE); four PAHs (chrysene, fluoranthene, 

phenanthrene, and pyrene); bis(2-ethylhexyl)phthalate; and metals were detected in one or more of the 

sediment samples collected at SWMU 4. 1,l ,I-TCA, methylene chloride, dibromomethane, and n-nitroso- 

di-n-propylamine, and metals were detected in surface-water samples collected at SWMU 4. The 

occurrence and distribution of chemicals in sediment and surface water are presented in Tables 2-12 

through 2-l 5. Summary statistics, COPC selection results, and representative concentrations for 

chemicals detected in SWMU 4 in sediment and surface water are also presented in these tablles. The 

following chemicals were selected as COPCs for SWMU 4 sediment and surface water: 

SEDIMENT 

lnorclanics Oroanics 

Antimony Phenanthrene* 

SURFACE WATER 

Inoroanics Ornanics 

Antimony N-nitroso-di-n-propylamine 

Barium** Dibromomethane* 

Iron** 

Manganese** 

Tin** 

Zinc** 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No Water Quality Standards (WQSs) (for 

consumption of water and organisms) are listed for those chemicals identified with two asterisks (**); 

however, quantitative toxicity values are available for these chemicals and they will be evaluated 

quantitatively under the surface-water exposure pathway. 

Only one metal, antimony, was selected as a COPC for sediment at SWMU 4. Antimony was detected in 

only 1 out of 6 samples at a concentration of 8.8 mg/kg. The maximum and representative concentration 

of antimony exceeded the RBC for residential soil exposure. Organic chemicals were detected at 

concentrations less than RBCs for residential soil exposure. Therefore, no organic COPCs were selected 

for sediment. Phenanthrene will be evaluated qualitatively in the uncertainty section because it lacks a 

quanitative toxicity value. RBCs for soil exposure are used because RBCs protective of human health 

sediment exposure are not currently published by EPA. Sediment exposures are significantly Less than 

soil exposures; therefore, using residential soil RBCs for sediment ingestion is very conservative r’egarding 

protection of human health. 
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Four VOCs (2-butanone, acetone,. methylene chloride, and PCE); four PAHs (chrysene, f1uoranthene, 

phenanthrene, and pyrene); bis(2-ethylhexyl)phthalate; and metals were detected in one or more of the 

sediment samples collected at SWMU 4. 1,1,1-TCA, methylene chloride, dibromomethane, and n-nitroso

di-n-propylamine, and metals were detected in surface-water samples collected at SWMU 4. The 

occurrence and distribution of chemicals in sediment and surface water are presented in Tables 2-12 

through 2-15. Summary statistics, COPC selection results, and representative concentrations for 

chemicals detected in SWMU 4 in sediment and surface water are also presented in these tablles. The 

following chemicals were selected as COPCs for SWMU 4 sediment and surface water: 

SEDIMENT 

Inorganics 

Antimony 

Organics 

Phenanthrene* 

Inorganics 

Antimony 

Barium** 

Iron** 

Manganese** 

Tin** 

Zinc** 

SURFACE WATER 

Organics 

N-nitroso-di-n-propylamine 

Dibromomethane* 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No Water Quality Standards (WOSs) (for 

consumption of water and organisms) are listed for those chemicals identified with two asterisks (**); 

however, quantitative toxicity values are available for these chemicals and they will be evaluated 

quantitatively under the surface-water exposure pathway. 

Only one metal, antimony, was selected as a CO PC for sediment at SWMU 4. Antimony was detected in 

only 1 out of 6 samples at a concentration of 8.8 mg/kg. The maximum and representative concentration 

of antimony exceeded the RBC for residential soil exposure. Organic chemicals were detected at 

concentrations less than RBCs for residential soil exposure. Therefore, no organic COPCs were selected 

for sediment. Phenanthrene will be evaluated qualitatively in the uncertainty section because it lacks a 

quanitative toxicity value. RBCs for soil exposure are used because RBCs protective of human health 

sediment exposure are not currently published by EPA. Sediment exposures are significantly Iless than 

soil exposures; therefore, using residential soil RBCs for sediment ingestion is very conservative regarding 

protection of human health. 
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TABLE 2-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT SWMU 4 (mglkg) 

NAS KEY WEST 

8.05 N i 
17.2 N A 
15.6 N A 

1,670 N A 
38.1 N A 
36.5 N A 

2.3 N A 
480 N D 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sediment RBCs are adapted using residential soil RBC. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 
C - COPC (MaxzRBC & Max>2XBkgdAvg, inorganics) 
D - Not COPC (nut/mineral) 
G - Not COPC (Max>RBC & Maxe2XBkgdAvg) 

**As chromium VI 

7 
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s 

TABLE 2-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT SWMU 4 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 
Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data 
Aluminum 12/12 97.7 - 3,350 1,332 3/3 1,230 - 2,680 1,995 1,995 7,800 2,680 
Antimony 0/13 Not detected - 1/6 8.8 - 8.8 8.8 3.38 3.10 8.8 
Arsenic 8/12 1.5 - 7 2.63 6/6 1.5 - 2.9 2.26 2.26 0.43 2.89 
Barium 13/13 5 - 15.2 9.27 6/6 6 - 8.1 7.09 7.09 550 8.05 
Chromium" 8/13 2.1 - 11.7 5.01 5/6 4.8 - 17.2 10.01 8.77 39 17.2 
Copper 13/13 0.76 - 34.6 8.88 6/6 4.7 - 15.6 9.5 9.50 310 15.6 
Iron 12/12 109 - 3,640 1,199 3/3 1,214 - 1,670 1,431 1,431 2,300 1,670 
Lead 12/13 5.5 - 56.5 17.97 6/6 2.5 - 38.1 20.20 20.20 400 38.1 
Manganese 12/12 4 - 38.6 15.39 3/3 21.9 - 36.5 28.22 28.22 180 36.5 
Nickel 10/13 0.7 - 5.5 2.15 3/6 1.2 - 2.3 1.78 2.54 160 2.3 
Sulfide 1/1 340 - 340 340 1/1 480 - 480 480 480 - 480 
Tin 1/2 0.99 - 0.99 2.85 1/3 22.8 - 22.8 22.8 11.08 4,700 22.8 

Vanadium 13/13 1.6 - 11.7 5.08 6/6 4.7 - 8.9 6.18 6.18 55 7.53 
Zinc 8/13 3.5 - 140 25.74 4/6 12.1 - 107 55.3 36.95 2,300 107 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sediment RBCs are adapted using residential soil RBC. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

'A - Not CO PC (Max<RBC) 
C - CO PC (Max>RBC & Max>2XBkgdAvg, inorganics) 
D - Not CO PC (nut.lmineral) 
G - Not COPC (Max>RBC & Max<2XBkgdAvg) 

--As chromium VI 

Basis of 
COPC· 

COPC Selection* 
N A 
Y C 
N G 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N D 
N A 
N A 
N A 



TABLE 2-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANiCS 1N SEDIMENT AT SWMU 4 @g/kg) 

NAS KEY WEST 

Background Site Average 

Frequency Range of Frequency Range of of 

of Positive of Positive Detected r 1 Detection 1 Detection 1 Average Detection Detection Values 

SEMIVOLATILE ORGANIC COMPOUNDS 

490 490 

37 + 

352.191 

37 535.831 

jBis(2-ethvlhexvhohthalate I 116 

Chrysene 

Fluoranthene 
I l/13 

l/13 

- 
- 

46,000 490 1 N 1 A 

88.OOOl 37 1 N i A 

70 

60 

541.331 310,000 70 N A 

539.671 - 60 Y F 
- 
- Phenanthrene 

Pyrene 
I 0113 

i/13 543.331 
I I I 

230 0001 87 i N i A 82 1 
11 

119 

19 

1.2 

VOLATILE ORGANIC COMPOUNDS 

/2-butanone l/6 4 -4 I 8.491 I/4 I 11 11 

200 

4,700,000~ 11 INI A 

780.0001 200 1 N 1 A Acetone 1 316 

Methylene chloride 216 

4 - 120 30.90) 214 1 38 

5-20 1 7.501 II6 1 19 19 85,OOOl 191NI A 

12,oool 1.51 NI A 
- 
- ITetrachloroethene I l/6 I 2 -2 I 4.331 316 1 0.97 1.5 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

F - COPC (eval. qual.) 

TABLE 2-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SEDIMENT AT SWMU 4 (jJg/kg) 

NAS KEY WEST 

Background Site Average Average Representative 

Frequency Range of Frequency Range of of of Applicable Concentration 

of Positive of Positive Detected all Risk-Based for 

Chemical Detection Detection Average Detection Detection Values Values Concentration Site Data 

SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexyl)phthalate 1/6 4,500 - 4,500 1,992 1/4 490 - 490 490 352.19 46,000 490 

Chrysene 1/13 417 - 417 961.38 1/6 37 - 37 37 535.83 88,000 37 

Fluoranthene 1/13 690 - 690 982.38 1/6 70 - 70 70 541.33 310,000 70 

Phenanthrene 0/13 Not detected - 1/6 60 - 60 60 539.67 - 60 

Pyrene 1/13 509 - 509 968.46 1/6 82 - 82 82 543.33 230,000 82 

VOLATILE ORGANIC COMPOUNDS 

2-butanone 1/6 4 - 4 8.49 1/4 11 - 11 11 6.24 4,700,000 11 

Acetone 3/6 4 - 120 30.90 2/4 38 - 200 119 64.49 780,000 200 

Methylene chloride 2/6 5 - 20 7.50 1/6 19 - 19 19 13.80 85,000 19 

Tetrachloroethene 1/6 2 - 2 4.33 3/6 0.97 - 1.5 1.2 1.95 12,000 1.5 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

"A - Not COPC (Max<RBC) 

F - COPC (eva!. quaL) 

COPC 

N 

N 

N 

Y 

N 

N 

N 

N 

N 

Basis of 

of 

COPC 

Selection" 

A 

A 

A 

F 

A 

A 

A 

A 
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TABLE 2-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT SWMU 4 @g/L) 

NAS KEY WEST 

I :kground 
1 Frequency of 1 Range of 

Chemical Detection Positive Detection Average Ddtectidn Positive Detection Values Values Concentration for Site Data COPC Selection* 

Antimony 4/l 2 3.5 - 205 33.71 216 87.5 - 90.2 88.9 33.12 14 90.2 Y C 

Barium III13 4.7 - 16.3 6.93 316 3.8 - 7.3 5.9 3.76 - 7.3 Y H 

Iron 5112 8.5 - 170 24.70 213 17.1 - 49.2 33.1 22.75 - 49.2 Y H 

Lead o/12 Not detected - II6 3.4 - 3.4 3.4 1.68 50 2.78 N A 

Manganese 2112 3.2 - 12.3 2.00 l/3 3.9 - 3.9 3.9 1.97 - 3.9 Y H 

Mercury 6/l 3 0.29 - 4.2 0.52 II6 0.53 - 0.53 0.53 0.16 0.14 0.53 N G 

Sulfide Ill 4,000 - 4,000 4,000 III 3,000 - 3,000 3,000 3,000 - 3,000 N D 

Thallium 2/l 3 7.4 - 12 4.73 II6 2.8 - 2.8 2.8 1.97 1.7 2.75 N G 

Tin 014 Not detected - 313 27.8 - 44.5 34.1 34.10 - 44.5 Y H 

Zinc 5113 1.4 - 39.6 7.19 216 9.6 - 13.3 11.5 4.73 - 13.3 Y H 

Site Average o Average Applicable Representative Basis of 
Frequency of I Range of Detected of all Risk-Based Concentration COPC 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (PXBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

*A - Not COPC (MaxcRBC) 

C - COPC (MaxzRBC & Max>2XBkgdAvg, inorganics) 

D - Not COPC (nut/mineral) 

G - Not COPC (Max>RBC 8 MaxcPXBkgdAvg) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 
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TABLE 2-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT SWMU 4 (lJg/L) 

NAS KEY WEST 

Background Site Average 0 Average Applicable Representative 
Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data 

Antimony 4/12 3.5 - 205 33.71 2/6 87.5 - 90.2 88.9 33.12 14 90.2 

Barium 11/13 4.7 - 16.3 6.93 3/6 3.8 - 7.3 5.9 3.76 - 7.3 

Iron 5/12 8.5 - 170 24.70 2/3 17.1 - 49.2 33.1 22.75 - 49.2 

Lead 0/12 Not detected - 1/6 3.4 - 3.4 3.4 1.68 50 2.78 

Manganese 2/12 3.2 - 12.3 2.00 1/3 3.9 - 3.9 3.9 1.97 - 3.9 

Mercury 6/13 0.29 - 4.2 0.52 1/6 0.53 - 0.53 0.53 0.16 0.14 0.53 

Sulfide 1/1 4,000 - 4,000 4,000 1/1 3,000 - 3,000 3,000 3,000 - 3,000 

Thallium 2/13 7.4 - 12 4.73 1/6 2.8 - 2.8 2.8 1.97 1.7 2.75 

Tin 0/4 Not detected - 3/3 27.8 - 44.5 34.1 34.10 - 44.5 

Zinc 5/13 1.4 - 39.6 7.19 2/6 9.6 - 13.3 11.5 4.73 - 13.3 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

*A - Not COPC (Max<RBC) 

C - CO PC (Max>RBC & Max>2XBkgdAvg, inorganics) 

D - Not CO PC (nut.lmineral) 

G - Not COPC (Max>RBC & Max<2XBkgdAvg) 

H - CO PC (lacks an RBC, but has a quantitative toxicity) 

Basis of 
COPC 

COPC Selection* 

Y C 

Y H 
Y H 
N A 

Y H 
N G 

N D 

N G 

Y H 
Y H 
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;f; TABLE 2-15 
E 
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE WATER AT SWMU 4 (pg/L) 

NAS KEY WEST 

Background 

Frequency I Range of 1-1 AvZage 1 Avedfage( Applicable I 

z;;etz;; 1 1 Ba;; of 1 

I of I Positive I of I Positive I Detected I all I Risk-Based I for I I cope I 
Chemical Detection Detection Average Detection Detection Values Values Concentration Site Data COPC Selection* I I 
SEMIVOLATILE ORGANIC COMPOUNDS 

N-nitroso-di-n-propylamin 019 Not detected - II4 I 7-7 1 7 1 MO/ 0.0051 6.95 1 Y 1 B 

VOLATILE ORGANIC COMPOUNDS 

l,l,l-trichloroethane 019 Not detected - 116 0.23 - 0.23 0.23 0.98 3,100 0.23 N A 

Dibromomethane Off Not detected - 116 1.7 - 1.7 1.7 1.37 - 1.7 Y F 

Methylene chloride 319 l-l 1.50 116 2-2 2 4.43 4.7 2 N A 

Notes: 

v 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

84 RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

*A - Not COPC (MaxcRBC) 

B - COPC (Max>RBC, organics) 

F - COPC (eval. qual.) 

TABLE 2-15 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE WATER AT SWMU 4 (pg/L) 

NAS KEY WEST 

Background Site Average Average Representative 

Frequency Range of Frequency Range of of of Applicable Concentration 

of Positive of Positive Detected all Risk-Based for 

Chemical Detection Detection Average Detection Detection Values Values Concentration Site Data 

SEMIVOLATILE ORGANIC COMPOUNDS 

IN-nitroso-di-n-propylamin~ 0/9 1 Not detected 1/4 7 - 7 7 5.501 0.0051 6.95 

VOLATILE ORGANIC COMPOUNDS 

1,1,1-trichloroethane 0/9 Not detected - 1/6 0.23 - 0.23 0.23 0.98 3,100 0.23 

Dibromomethane 017 Not detected - 1/6 1.7 - 1.7 1.7 1.37 - 1.7 

Methylene chloride 3/9 1 - 1 1.50 1/6 2 - 2 2 4.43 4.7 2 

Notes: 

I\) Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 
I ffi RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

*A - Not CO PC (Max<RBC) 

B - COPC (Max>RBC, organics) 

F - CO PC (eval. qual.) 
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Of the metals selected as COPCs for surface water, only antimony was detected at a maximum 

concentration that exceeded an applicable WQS. WQSs were used as a point of comparison because 

RBCs for typical surface-water exposure (i.e., recreational exposures) are not currently published by EPA. 

It should be noted that surface-water exposure (recreational) is significantly less than the exposure that 

provides the basis for developing an applicable WQS. Thus, the use of WQSs as RBCs to select sutface- 

water COPCs is conservative regarding protection of human health. 

Dibromomethane was selected as a COPC for surface water due to its lack of a quantitative toxicity value. 

In order to be conservative regarding protection of human health, this chemical was included as a COPC 

and will be evaluated qualitatively in the uncertainty section. 

Barium, iron, manganese, tin, and zinc were also selected as COPCs for surface water at SWMU 4. 

These chemicals do not have listed WQSs, but they do have available quantitative toxicity values. 

Therefore, to be conservative regarding protection of human health, these chemicals were included as 

COPCs and evaluated quantitatively under the surface-water exposure pathway scenario. 

2.6.3 Toxicitv Assessment 

The toxicological profiles for selected COPCs at SWMU 4 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 

2.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at SWMU 4 are presented in 

Section 2.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

2.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under a reasonable 

maximum exposure (RME) and a central tendency exposure (CTE). CTE will only be included if the total 

AIK-98-0001 2-66 CT0 0007 
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Of the metals selected as COPCs for surface water, only antimony was detected at a maximum 

concentration that exceeded an applicable WQS. WQSs were used as a point of comparison because 

RBCs for typical surface-water exposure (i.e., recreational exposures) are not currently published by EPA. 

It should be noted that surface-water exposure (recreational) is significantly less than the exposure that 

provides the basis for developing an applicable WQS. Thus, the use of WQSs as RBCs to select surface

water COPCs is conservative regarding protection of human health. 

Dibromomethane was selected as a COPC for surface water due to its lack of a quantitative toxicity value. 

In order to be conservative regarding protection of human health, this chemical was included as a COPC 

and will be evaluated qualitatively in the uncertainty section. 

Barium, iron, manganese, tin, and zinc were also selected as COPCs for surface water at SWMU 4. 

These chemicals do not have listed WQSs, but they do have available quantitative toxiCity values. 

Therefore, to be conservative regarding protection of human health, these chemicals were included as 

COPCs and evaluated quantitatively under the surface-water exposure pathway scenario. 

2.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at SWMU 4 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C .. 

2.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at SWMU 4 are presented in 

Section 2.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

2.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under a reasonable 

maximum exposure (RME) and a central tendency exposure (CTE). CTE will only be included if the total 
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._,, 
carcinogenic risk for an exposure pathway exceeds IE-06 or if a hazard index (noncarcinogenic risk) for 

an exposure pathway exceeds 1 .O. This section discusses the human health risk in three parts: 

l Carcinogenic risks 

l Noncarcinogenic risks 

l Comparison of groundwater results to screening criteria 

A target risk range of IE-04 to IE-06 for carcinogens and a hazard index (HI) of 1.0 for noncarcinogens 

are used by EPA in setting standards and criteria and in determining the need for environmental 

remediation. FDEP has established a target cancer risk of IE-06. The risks estimated in this risk 

assessment will be compared to these benchmarks. 

Carcinogenic Risks - RME 

Table 2-16 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers. The estimated carcinogenic: risk for 

the hypothetical future residents is 1 E-06, which is at the lower end of the EPA “target risk range” Iof 1 E-04 

to IE-06, although it exceeds the FDEP cancer risk of IE-06. Incidental ingestion of surface soil for the 

future resident has an incremental cancer risk of IE-06. The ingestion exposure route contributes the 
I 

most to the cumulative carcinogenic risk for the future resident. The principal COPC contributing to this 

cancer risk is beryllium (surface soil); however, it was detected at levels that were just above background. 

The estimated carcinogenic risks for all other potential receptors at SWMU 4 are less than the EF’A target 

risk range. Chemical-specific risks for COPCs are presented in Section 2.6.8. 

Table 2-17 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers. The estimated carcinogenic risks for 

all potential receptors at SWMU 4 are all below the EPA target risk range. Chemical-specific risks for 

COPCs are presented in Section 2.6.8. 

2.6.5.2 Noncarcinogenic Risks - RME 

c -‘.I,_ 

Table 2-16 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and occupational workers. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarcinogenic health 

effects are not anticipated. The principal COPC contributing to the noncarcinogenic risk is antimony in 
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carcinogenic risk for an exposure pathway exceeds 1 E-06 or if a hazard index (noncarcinogenic risk) for 

an exposure pathway exceeds 1.0. This section discusses the human health risk in three parts: 

• Carcinogenic risks 

• Noncarcinogenic risks 

• Comparison of groundwater results to screening criteria 

A target risk range of 1 E-04 to 1 E-06 for carcinogens and a hazard index (HI) of 1,0 for noncarcinogens 

are used by EPA in setting standards and criteria and in determining the need for environmental 

remediation. FDEP has established a target cancer risk of 1 E-06. The risks estimated in this risk 

assessment will be compared to these benchmarks. 

2.6.5.1 Carcinogenic Risks - RME 

Table 2-16 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers. The estimated carcinogenic risk for 

the hypothetical future residents is 1 E-06, which is at the lower end of the EPA "target risk range" of 1 E-04 

to 1 E-06, although it exceeds the FDEP cancer risk of 1 E-06. Incidental ingestion of surface soil for the 

future resident has an incremental cancer risk of 1 E-06. The ingestion exposure route contributes the 

most to the cumulative carcinogenic risk for the future resident. The principal COPC contribUting to this 

cancer risk is beryllium (surface soil); however, it was detected at levels that were just above background. 

The estimated carcinogenic risks for all other potential receptors at SWMU 4 are less than the EPA target 

risk range. Chemical-specific risks for COPCs are presented in Section 2.6.8. 

Table 2-17 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers. The estimated carcinogenic risks for 

all potential receptors at SWMU 4 are all below the EPA target risk range. Chemical-specific risks for 

COPCs are presented in Section 2.6.8. 

2.6.5.2 Noncarcinogenic Risks - RME 

Table 2-16 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and occupational workers. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarCinogenic health 

effects are not antiCipated. The principal COPC contributing to the noncarcinogenic risk is antimony in 
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TABLE 2-16 

‘CUMULATIVE RISKS -REASONABLE MAXIMUM EXPOSURE 
SWMU 4* 

NAS KEY WEST 

Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shdlfish -..- . . . . -.. 
ingestion of Shellfish 
Subtotal 
TOTAL 
HAZARD INDEX 

NA NA NA NA l * NA 
NA NA NA NA t* NA 
NA NA NA NA tt NA 
NA NA NA NA tt NA 

l * tt t* NA NA NA 
l . *t .t NA NA NA 
t* .f l * NA NA NA 

tt l . l * NA NA NA 
l . t* t. NA NA NA 
.t tt tt NA NA NA 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

1 E-06 2E-08 3E-08 2E-08 ** 1 E-07 

Surface Soil 

Incidental Ingestion 1 2E-01 I 1 E-03 1 3E-03 1 7E-04 1 NA . 1 GF43 -- -- 1 I 

Dermal Contact 1 4E-02 1 2E-03 1 3E-03 I 7E-04 I NA I 7E-03 I ---- 1 t 
I 

Inhalation of Fugitive Dust I 
l * 

I 
tt 

I 
I. 

I 
tt 1 NA 1 *t 

1 6E-03 1 7F-03 1 NA 1 lFJl7 I 1 Subtotal 
Subsurface Soil 
incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 

.., . .- “- 
I 

1 2E-01 [ 3E-03 I ---- I -- -- 

NA NA NA NA l * NA 
NA NA NA NA l * NA 
NA NA NA NA t* NA 
NA NA NA NA tt NA 

Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 

Incidental Ingestion 
Dermal Contact 
Subtotal 
Shdlfich -..- . . . . -.. 
Ingestion of Shellfish 
Subtotal 

TOTAL 

EE-02 2E-03 5E-03 NA NA NA 
4E-03 6E-04 9E-04 NA NA NA 
EE-02 3E-03 SE-03 NA NA NA 

5E-01 3E-02 6E-02 NA NA NA 
4E-01 2E-02 2E-02 NA NA NA 
9E-01 4E-02 9E-02 NA NA NA 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

1 E+OO SE-02 1 E-01 2E-03 tt 1 E-02 I 

l = Chemical-Specific Risks are presented in Section 2.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 2·16 

·CUMULATIVE RISKS • REASONABLE MAXIMUM EXPOSURE 
SWMU4* 

Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sedunent 
Incicientallngestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish 
Ingestion of Shellfish 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 

1E-06 
1E-07 
3E-14 
1E-06 

NA 
, NA 

NA 
NA 

.. .. 
** 

.. .. .. 
NA 
NA 

lE-06 

NAS KEY WEST 

Trespasser 
Adult 

2E-08 
SE-09 
2E-16 
2E-08 

NA 
NA 
NA 
NA 

.. .. .. 

.. .. .. 
NA 
NA 

2E-08 

2E-08 
4E-09 
1E-16 
3E-08 

NA 
NA 
NA 
NA 

.. .. .. 

.. 
"* . . 
NA 
NA 

3E-08 

1E-08 NA 
3E-09 NA 
2E-16 NA 
2E-08 NA 

NA .. 
NA .. 
NA .. 
NA .. 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

2E-08 •• 

1E·07 
3E-08 
5E-1S 
1E-07 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

1E-07 

Incidental Ingestion 2E-01 1 E-03 3E-03 7E-04 NA SE-03 
DermalConlact 4E·02 2E-03 3E-03 7E-04 NA 
Inhalation of Fugitive Dust .. .. .. ** NA 
Subtotal 2E-01 3E-03 6E-03 2E-03 NA 
Subsurface Soli 
Incidental Ingestion NA NA NA NA •• 
Dermal Contact NA NA NA NA .. 
Inhalation of Fugitive Dust NA NA NA NA .. 
Subtotal NA NA NA NA •• 
Sediment 
Incidental Ingestion 8E-02 2E-03 SE-03 NA NA 
Dermal Contact 4E-03 6E-04 9E-04 NA NA 
Subtotal 8E-02 SE-03 SE-03 NA NA 
Surface Water 
incidental Ingestion SE-01 3E-02 6E-02 NA NA 
Dermal Contact 4E-01 2E-02 2E-02 NA __ NA 
Subtotal 9E-01 4E-02 9E-02 NA NA 
Shellfish 
Ingestion of Shellfish NA NA NA NA NA 
Subtotal NA NA NA NA NA 
TOTAL 1E+OO 5E-02 1E-01 2E-03 •• 

• = Chemical-Specific Risks are presented in Section 2.6.8 • 
•• :: Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA ::; Not Applicable; pathway is not applicable for the respective media. 
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** 

1E-02 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
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CUMULATIVE 

TABLE 2-17 

RISKS -CENTRAL TENDENCY EXPOSURE 
SWMU 4* 

NAS KEY WEST 

Route Resident 
Trespasser Trespasser Maintenance Excavation 

Adult Adolescent Worker Worker 

Surface Soil 

Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Subsurface Soil 

Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Sediment 

Incidental Ingestion 

Dermal Contact 

Subtotal 

Surface Water 

Incidental Ingestion 

Dermal Contact 

Subtotal 

Shellfish 

Ingestion of Shellfish 

Subtotal 

TOTAL 

HAZARD INDEX 
Surface Soil 

Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Subsurface Soil 

Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Sediment 

3E-07 

7E-09 

9E-15 

3E-07 

NA 

NA 

NA 

NA 

l * 

tt 

l * 

tt 

.f 

.* 

2E-09 

2E-10 

3E-17 

2E-09 

NA 

NA 

NA 

NA 

tt 

*t 

tt 

l t 

tt 

** 

9E-10 

8E-11 

IE-17 

1 E-09 

NA 

NA 

NA 

NA 

et 

l * 

+* 

*. 

l t 

l * 

2E-09 

2E-IO 

9E-17 

2E-09 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

t* 

l * 

tt 

*t 

NA 

NA 

NA 

NA 

NA 

NA - 

4Ei-08 

2E-09 

2Ei-15 

~ 4E-08 

NA 

NA 

NA 

NA 

NA 

NA 

3 NA 

NA 

NA 

NA 

NA NA NA NA NA 

NA NA NA NA NA 

3E-07 2E-09 1 E-09 2E-09 l * 

2E-01 3E-04 6E-04 3E-04 NA 6EI-03 

8E-03 2E-04 5E-05 2E-03 NA 1 E-03 I 
.* t* II* tt NA ** 

2E-01 5E-04 7E-04 5E-04 NA 7E-03 I 

NA NA NA NA tt 

NA NA NA NA et 

NA NA NA NA tt 

NA NA NA NA tt 

Incidental Ingestion 

Dermal Contact 

Subtotal 

Surface Water 

Incidental Ingestion 

Dermal Contact 

Subtotal 

Shellfish 

Ingestion of Shellfish 
Subtotal 
TOTAL 

4E-02 5E-04 1 E-03 NA NA NA 

4E-04 6E-05 1 E-04 NA NA NA 

4E-02 6E-04 1 E-03 NA NA 5l NA 

3E-01 1 E-02 3E-02 NA NA 

2E-01 8E-03 1 E-02 NA NA 

5E-01 2E-02 4E-02 NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

7E-01 2E-02 4E-02 5E-04 tt 
I 

* = Chemical-Specific Risks are presented in Section 2.6.8. 
l * = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values, 
NA = Not Applicable; pathway is not applicable for the respective media. 
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Trespasser Trespasser Maintenance Excavation Occupational 
Route Adult Adolescent Worker Worker Worker 

Surface Soil 
Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Subsurface SOil 

Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 
Sediment 
Incidental Ingestion 

Dermal Contact 

Subtotal 

Surface Water 
Incidental Ingestion 

Dermal Contact 

Subtotal 
Shellfish 
1 Ingestion of Shellfish 

I TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal Contact 

Inhalation of F!J.gitive Dust 

Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Incidentallngeslion 

Dermal Contact 

Subtotal 

Surface Water 

Incidental Ingestion 

Dermal Contact 

Subtotal 
Shellfish 
Ingestion of Shellfish 
Subtotal 
TOTAL 

i 

3E-O? 2E-09 

7E-09 2E-10 

9E-15 3E-17 

3E-07 2E-Q9 

NA NA 

NA NA 

NA NA 

NA NA 

.. .. .. .. 

.. .. 

.. .. 

.. .. .. .. 
NA NA 

NA NA 

3E-O? 2E-Q9 

2E-Q1 3E-04 
SE-03 2E-04 .. .. 
2E-01 SE-04 

NA NA 

NA NA 

NA NA 
NA NA 

4E-02 SE-04 

4E-04 6E-OS 

4E-02 6E-04 

3E-01 1E-02 

:.zE-Ol SE-03 

SE-Ol 2E-02 

NA NA 
NA 

7E-01 2E-02 

• = Chemical-Specific Risks are presented in Seotion 2.6.B. 

9E-10 2E-09 NA 

8E·11 2E-10 NA 
1E-17 9E-17 NA 

1E-09 2E-09 NA 

NA NA .. 
NA NA .. 
NA NA .. 
NA NA .. 
.. NA NA .. NA NA 

.* NA NA 

.. NA NA .. NA NA .. NA NA 

NA NA NA 
NA NA NA 

1E-09 2E-Q9 .. 

6E-04 3E-04 NA 
5E-OS 2E-03 NA . . •• NA 
7E-04 5E-04 NA 

NA NA .. 
NA NA .. 
NA NA .. 
NA NA .. 

lE-03 NA NA 

1E-04 NA NA 
1E-03 NA NA 

3E-02 NA NA 

lE-02 NA NA 
4E-02 NA NA 

NA NA NA 
NA NA NA 

4E-02 5E-04 .. 
U = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values, 
NA = Not Applicable; pathway is not applicable for the respective media, 
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4E-08 

2E-09 

2E-15 

4E-08 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

4E-Q8 

6E-03 

1E-03 . . 
7E-03 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
riA 

7E-03 
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surface soil and surface water. The target organ for antimony is the heart. The HI for antimony (via 

exposure to surface soil and surface water) is less than 1.0. The HI based on the same target organ 

(e.g., heart) does not exceed 1.0 for any combination of COPCs in SWMU 4 media. The HIS for all other 

potential receptors at SWMU 4 are less than 1.0. Chemical-specific risks for COPCs are presented in 

Section 2.6.8. 

Table 2-17 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and occupational workers. The HIS for all potential 

receptors at SWMU 4 are less than 1 .O, a benchmark below which adverse noncarcinogenic health effects 

are not anticipated under conditions established in the exposure assessment. Chemical-specific risks for 

COPCs are presented in Section 2.6.8. 

2.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the SWMU 4 versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 2-18 and 2-19 for inorganics and organics, 

respectively. The results of this preliminary comparison for SWMU 4 are presented in this section. 

The maximum values of antimony, cyanide, bis(2-ethylhexyl)phthalate, and vinyl chloride exceeded both 

their respective MCL and RBC values. Antimony, cyanide, and bis(2-ethylhexyl)phthalate all were 

detected in only one sample. Vinyl chloride was detected in three samples at a range of 0.77 ug/L to 

3.1 ug/L. Arsenic and chromium concentrations exceeded tap water RBCs; however, this is not 

uncommon for unfiltered groundwater. Arsenic concentrations were detected at concentrations 

significantly higher than RBC values, while only the maximum chromium hit (28.9 us/L) exceeded the RBC 

value. Two organic chemicals, 1,4-dioxane and chloroform, were each detected in excess of RBC values 

in one sample. Other VOCs and SVOCs were detected at concentrations that did not exceed either MCLs 

or RBCs. 
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surface soil and surface water. The target organ for antimony is the heart. The HI for antimony (via 

exposure to surface soil and surface water) is less than 1.0. The HI based on the same target organ 

(e.g., heart) does not exceed 1.0 for any combination of COPCs in SWMU 4 media. The His for all other 

potential receptors at SWMU 4 are less than 1.0. Chemical-specific risks for COPCs are presented in 

Section 2.6.8. 

Table 2-17 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and occupational workers. The His for all potential 

receptors at SWMU 4 are less than 1.0, a benchmark below which adverse noncarcinogenic health effects 

are not anticipated under conditions established in the exposure assessment. Chemical-specific risks for 

COPCs are presented in Section 2.6.8. 

2.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is offiCially deSignated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the SWMU 4 versus tap water RBCs 

(EPA, 1996a) and MCls (EPA, 1996a) is presented in Tables 2-18 and 2-19 for inorganics and organics, 

respectively. The results of this preliminary comparison for SWMU 4 are presented in this section. 

The maximum values of antimony, cyanide, bis(2-ethylhexyl)phthalate, and vinyl chloride exceeded both 

their respective MCl and RBC values. Antimony, cyanide, and bis(2-ethylhexyl)phthalate all were 

detected in only one sample. Vinyl chloride was detected in three samples at a range of 0.77 jJg/l to 

3.1 jJg/L. Arsenic and chromium concentrations exceeded tap water RBCs; however, this is not 

uncommon for unfiltered groundwater. Arsenic concentrations were detected at concentrations 

significantly higher than RBC values, while only the maximum chromium hit (28.9 1J9/l) exceeded the RBC 

value. Two organic chemicals, 1,4-dioxane and chloroform, were each detected in excess of RBC values 

in one sample. Other VOCs and SVOCs were detected at concentrations that did not exceed either MCls 

or RBCs. 
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TABLE 2-18 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
INORGANICS IN GROUNDWATER AT SWMU 4 (pg/L) 

NAS KEY WEST 

Background Site 

Average of Average Maximum Maximum Tap Water Maximum 

Frequency of Range of Frequency of Range of Detected of all Contaminant Exceeds Risk-Based Exceeds 

Detection Positive Detection Average Detection Positive Detection Values Values Level MCL? Concentration RBC? 

0112 Not detected - II7 78.7 - 78.7 78.7 14.81 6 Y 1.5 Y 

3113 4.1 - 11.9 4.54 217 7.6 - 11.3 9.5 4.13 50 N 0.045 Y 

IO/l3 6.4 - 19.45 10.20 217 16.2 - 34.9 25.6 8.87 2,000 N 260 N 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, l996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 ug/L EPA MCL is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable 

*As Total chromium 

**Lead Action Level 

a 
8 
3 

Frequency of 

Chemical Detection 

Antimony 0/12 

Arsenic 3/13 

Barium 10/13 

Chromium* 3/13 

Cyanide 21B 

lead 1/12 

Sulfide 3/3 

Vanadium 4/13 

Tin 0/3 

Zinc 3/13 

Notes: 

TABLE 2-18 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
INORGANICS IN GROUNDWATER AT SWMU 4 (J,lg/L) 

NAS KEY WEST 

Background Site 

Average of Average Maximum Maximum 

Range of Frequency of Range of Detected of all Contaminant Exceeds 

Positive Detection Average Detection Positive Detection Values Values Level MCl? 

Not detected - 1/7 7B.7 - 7B.7 7B.7 14.B1 6 Y 

4.1 - 11.9 4.54 2/7 7.6 - 11.3 9.5 4.13 50 N 

6.4 - 19.45 10.20 2/7 16.2 - 34.9 25.6 B.B7 2,000 N 

0.71 - 13 2.51 2/7 17 - 2B.9 23 7.27 100 N 

2.4 - 5.525 1.47 1/6 250 - 250 250 42.25 200 y 

2.5 - 2.5 1.39 2/7 2.3 - 7.6 5.0 2.49 15** N 

10,000 - 52,000 2B,000 1/1 32,000 - 32,000 32,000 32,000 - NA 

3.4 - 3.9 2.62 2/7 10.4 - 12.5 11.5 3.99 - NA 

Not detected - 1/2 50.6 - 50.6 50 32.BO - NA 

3.425 - 15.3 2.B2 2/7 14.2 - 19.4 16.B 5.66 - NA 

Maximum Contaminant levels (MCls) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 1J9/l EPA MCl is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable 

*As Total chromium 

""lead Action level 

Tap Water 

Risk-Based 

Concentration 

1.5 

0.045 

260 
18 
73 
15 
-
26 

2,200 
1,100 

Maximum 

Exceeds 

RBC? 

Y 

Y 

N 

Y 
y 

N 

NA 

N 

N 

N 

~JJ 
WCD 
--< co· ........... 



TABLE 2-19 
OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 

ORGANICS IN GROUNDWATER AT SWMU 4 @g/L) 
NAS KEY WEST 

Background Site 
Frequency Range of Frequency Range of Average of Average Maximum Maximum Tap Water Maximum 

of Positive of Positive Detected of all Contaminant Exceeds Risk-Based 
Chemical 

Exceeds 
Detection Detection Average Detection Detection Values Values Level MCL7 Concentration 

SEMIVOLATILE ORGANIC COMPOUNDS 
RBC7 1 

1,4-dioxane OR Not detected - l/6 11.9 - 11.9 11.9 88.65 - NA 6.1 Y 
2,4-dimethylphenol OR Not detected - l/6 5-5 5 5 - NA 73 N 
Bis(2-ethylhexyl)phthalate OR Not detected - 116 12.2 - 12.2 12.2 6.2 6 Y 4.8 
Phenanthrene 

Y 
OR Not detected - II7 3.3 - 3.3 3.3 4.76 - NA 

VOLATILE ORGANIC COMPOUNDS 
NA 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable 

§ 
o o 
~ 

TABLE 2-19 
OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 

ORGANICS IN GROUNDWATER AT SWMU 4 (lJg/L) 
NAS KEY WEST 

Background Site 

FreqUency. range of I Average 

Frequency I Range of I Average of I Average Maximum 
of Positive of Positive Detected of all Contaminant 

Chemical Detection Detection Detection Detection Values Values Level 
SEMIVOLA TILE ORGANIC COMPOUNDS 
1,4-dioxane Ofl Not detected - 1/6 11.9 - 11.9 11.9 88.65 -
2,4-dimethylphenol Ofl Not detected - 1/6 5 - 5 5 5 -
Bis(2-ethylhexyl)phthalate Ofl Not detected - 1/6 12.2 - 12.2 12.2 6.2 6 
Phenanthrene Ofl Not detected - 1fl 3.3 - 3.3 3.3 4.76 -
VOLATILE ORGANIC COMPOUNDS 
1 ,1-dichloroethane 0/4 Not detected - 3fl 2 - 4.5 3.5 2.29 -
Acetone 1/4 5 - 5 5 1/6 7 - 7 7 10.16 -
Carbon disulfide 0/4 Not detected - 1/6 2 - 2 2 2.42 -
Chloroform 0/4 Not detected - 1f7 0.28 - 0.26 0.28 1.00 80 
Dichlorodifluoromethane 0/4 Not detected - 1f7 6.2 - 6.2 6.2 3.01 -
Ethylbenzene 0/4 Not detected - 1fl 2.3 - 2.3 2.3 2.11 700 
Methylene chloride 2/4 1 - 1 1.75 1fl 1 - 1 1 3 5 
Styrene 1/4 3.4 - 3.4 2.73 2/6 3.1 - 44.6 23.9 6.67 
Vinyl chloride 1/4 2.4 - 2.4 4.35 3fl 0.77 - 3.05 2.17 2.07 2 
Xylene, total 0/4 Not detected - 1fl 3.2 - 3.2 3.2 2.03 10,000 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Maximum 
Exceeds 

MCL? 

NA 
NA 
Y 

NA 

NA 
NA 
NA 
N 

NA 
N 
N 
N 
Y 
N 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable 

Tap Water 
Risk-Based 

Concentration 

6.1 
73 
4.8 

-

61 
370 
100 

0.15 
39 

130 
4.1 

160 
0.019 

1,200 

Maximum 
Exceeds 

RBC? 

Y 
N 
Y 

NA 

N 
N 
N 
Y 
N 
N 
N 
N 
Y 
N 
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2.6.6 Uncertainties for SWMU 4 

Beyond the uncertainties associated with the human health risk assessment process disciussed in 

Appendix C, the following uncertainties should be considered in any evaluation of SWMU 4 risk 

assessment results: 

l Antimony is a major contributor to the noncarcinogenic risks in surface soil and surface water, but 

antimony was detected sporadically in all media. Furthermore, antimony was detected at levels in 

surface water that may be associated with background concentrations. Antimony may not be 

associated with past site activities which include receiving and storing solvents and oils. The inclusion 

of antimony as a site-related surface soil COPC could overestimate the quantitative risk at SWMU 4 

for the future residential receptor. 

l Beryllium is a major contributor to the cumulative carcinogenic risks in surface soil, but beryllium was 

detected at levels in SWMU 4 that slightly exceed background levels. Beryllium may not be 

associated with past site activities which include receiving and storage of solvents and oils. The 

inclusion of beryllium as a site-related surface soil COPC could overestimate the quantitative risk at 

SWMU 4 for the future residential receptor. 

l The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity Eactors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and 

hazard index (via surface soils and sediment) for the future residential receptors and occupational 

workers. The uncertainty associated with the dermal exposure route may overestimate the risk at 

SWMU 4. 

l Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at SWMU 4 (i.e., certain metals in sediment and surface water). This selection 

bias is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

. In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 
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Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of SWMU 4 risk 

assessment results: 

• Antimony is a major contributor to the noncarcinogenic risks in surface soil and surface water, but 

antimony was detected sporadically in all media. Furthermore, antimony was detected at levels in 

surface water that may be associated with background concentrations. Antimony may not be 

associated with past site activities which include receiving and storing solvents and oils. The inclusion 

of antimony as a site-related surface soil COPC could overestimate the quantitative risk at SWMU 4 

for the future residential receptor. 

• Beryllium is a major contributor to the cumulative carcinogenic risks in surface soil, but beryllium was 

detected at levels in SWMU 4 that slightly exceed background levels. Beryllium may not be 

associated with past site activities which include receiving and storage of solvents and oils. The 

inclusion of beryllium as a site-related surface soil CO PC could overestimate the quantitative risk at 

SWMU 4 for the future residential receptor. 

• The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and 

hazard index (via surface soils and sediment) for the future residential receptors and occupational 

workers. The uncertainty associated with the dermal exposure route may overestimate the risk at 

SWMU4. 

• Use of residential RBCs (sediment) and wass (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at SWMU 4 (Le., certain metals in sediment and surface water). This selection 

bias is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

• In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 
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inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

l Two chemicals, phenanthrene in sediment and dibromomethane in surface water, did not have listed 

toxicity values for use in the quantitative risk assessment; therefore, no risks were estimated for 

exposure to the COPCs. These chemicals generally had low frequencies of detection (i.e., detected 

in only one sample analyzed). This could possibly underestimate the carcinogenic and 

noncarcinogenic risk at SWMU 4, but without additional toxicity information, this uncertainty remains 

unknown. 

2.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected chemicals of concern and remedial goal options for SWMU 4. 

From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals, called COCs, was selected for the evaluation of remedial clean-up goal options (RGOs). At 

SWMU 4, no COCs were selected in the RGO evaluation because cumulative cancer risks did not exceed 

1 E-04 and the HI for the same target organ did not exceed 1 .O. 

I 
2.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 2-20 and 2-21. The purpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

l Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium. 

. Representative concentrations for each COPC in each applicable medium. 

l Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use. 

l Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways. 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents) receptors. COPCs in 

SWMU 4 media were not present at sufficient concentrations to cause adverse noncarcinogenic health 
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inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

• Two chemicals, phenanthrene in sediment and dibromomethane in surface water, did not have listed 

toxicity values for use in the quantitative risk assessment; therefore, no risks were estimated for 

exposure to the COPCs. These chemicals generally had low frequencies of detection (Le., detected 

in only one sample analyzed). This could possibly underestimate the carcinogenic and 

noncarcinogenic risk at SWMU 4, but without additional toxicity information, this uncertainty remains 

unknown. 

2.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected chemicals of concern and remedial goal options for SWMU 4. 

From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals, called COCs, was selected for the evaluation of remedial clean-up goal options (RGOs). At 

SWMU 4, no COCs were selected in the RGO evaluation because cumulative cancer risks did not exceed 

1 E-04 and the HI for the same target organ did not exceed 1.0. 

2.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 2-20 and 2-21. The purpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

• Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium. 

• Representative concentrations for each COPC in each applicable medium. 

• Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use. 

• Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways. 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents) receptors. COPCs in 

SWMU 4 media were not present at sufficient concentrations to cause adverse noncarcinogenic health 
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TABLE 2-20 

RME-CHEMICAL SPECIFIC RISKS AT SWMU 4 
NAS KEY WEST 

PAGE 1 OF 6 

Dose-Response Parameters Future Resident -Child and Adult 
Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk”’ 

Parameter Rf D(” Rf D”’ RfD(” SF12’ SF”’ SFc2’ Concentration”’ Ingestion I Dermal I Inhalation I Total I Ingestion [ Dermal I Inhalation ] Total 
SURFACE SOIL 

lnorganics 
Antimony 4.00E-04 S.OOE-05 - 2.5 NA NA 1 NA NA 1.2E-01 5.5E-03 NA 8.4E-02 1 
Beryllium 5.00E-03 l.OOE-03 - 4.30EtOO - 8.40E+OO 0.15 1 .OE-06 l.ZE-07 3.OE-14 l.lE-06 3.8E-04 l .SE-05 NA 4.OE-04 
Cadmium l.OOE-03 Z.OOE-04 - 5.9 NA NA NA NA 7.5E-02 3.6E-02 NA l.lE-01 
Subtotal NA NA NA NA NA NA NA 1 .OE-06 l.ZE-07 3.OE-14 l.lE-06 1.6E-01 4.OE-02 NA Z.OE-01 I 
SEDIMENT 

lnorganics 
Antimony I 4.00E-041 S.OOE-05 1 - I - 1 - I I 8.81 NA 1 NA 1 NA 1 NA 1 S.OE-02 1 3.9E-03 1 NA I 8.4E-02 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 S.OE-02 1 3.9E-03 1 NA 1 8.4E-02 
SURFACE WATER 

I\) 
I 

" 01 

() 

d 
o 
o o 
--.J 

Inorganics 
Antimony 
Beryllium 
Cadmium 
Subtotal 
SEDIMENT 

Inorganics 
Antimony 
Barium 
Iron 
Manganese 
Tin 
Zinc 
Subtotal 

TOTAL 

4.00E-04 
S.OOE-03 
1.00E-03 

NA 

4.00E-04 
7.00E-02 
3.00E-01 
S.00E-03 
S.OOE-Ol 
3.00E-01 

NA 

NA 

B.OOE-OS -
1.00E-03 - 4.30E+OO 
2.00E-04 - -

NA NA NA 

B.OOE-05 -
1.40E-02 1.43E-04 
S.00E-02 - -
1.00E-03 1.43E-05 -
1.20E-Ol - -
S.OOE-02 - -

NA NA NA 

NA NA NA 

TABLE 2-20 

RME--CHEMICAL SPECIFIC RISKS AT SWMU 4 
NAS KEY WEST 
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Representative 
ConcentrationPI t-;::-::::=::::-r-;==:T-1-'-i::~=::::-.--:;:-:=-t-;::-=-=-=:-::-":'~~~~'-F-~c="--=--:-.:-I 

- - 2.5 NA NA NA NA 1.2E-Ol S.SE-03 NA B.4E-02 
- B.40E+00 O.lS 1.0E-OS 1.2E-07 3.0E-14 1.lE-OS 3.BE-04 1.BE-OS NA 4.0E-04 
- S.9 NA NA NA NA 7.SE-02 3.SE-02 NA 1.lE-Ol 

NA NA NA 1.0E-OS 1.2E-07 3.0E-14 1.1E-OS 1.SE-Ol 4.0E-02 NA 2.0E-Ol 

NA 

- - 90.2 NA NA NA NA S.4E-Ol 3.6E-Ol NA B.9E-Ol 
- - 7.3 NA NA NA NA 2.SE-04 1.7E-04 NA 4.1E-04 
- - 49.2 NA NA NA NA 3.9E-04 2.SE-04 NA 6.SE-04 
- - 3.9 NA NA NA NA 4.0E-04 2.7E-04 NA S.7E-04 
- - 44.S NA NA NA NA 1.BE-04 1.2E-04 NA 2.9E-04 
- - 13.3 NA NA NA NA 1.lE-04 7.1E-05 NA 1.BE-04 

NA NA NA NA NA NA NA S.4E-01 3.SE-Ol NA 9.0E-Ol 

NA NA NA 1.0E-06 1.2E-07 3.0E-14 1.1E-06 7.8E-01 4.0E-01 NA 1.2E+OO 
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TABLE 2-20 

RME--CHEMICAL SPECIFIC RISKS AT SWMU 4 
NAS KEY WEST 

PAGE 2 OF 6 

Dose-Response Parameters 
Oral Dermal 

Trespasser -Adult 
Inhalation Oral Cancer Risk 

Parameter Rf D”’ RfD”’ RfD”’ SF’2’ 
Dermal Inhalation Representative 

SF’*’ SF”’ Concentration’“’ Ingestion 1 Dermal 1 Inhalation 1 
I Non-Cancer Risk”’ 

SURFACE SOIL 
Total 1 Ingestion I Dermal 1 Inhalation I Total 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - &40E+OO 
Subtotal NA NA NA NA NA NA 
SEDIMENT 

lnorganics 
Antimony I 4.00E-04 I 8.00E-05 I - I - J - I I 

1 NA 1 NA 1 NA I Subtotal NA I NA 1 NA I 
SURFACE WATER 

3.6 NA NA NA NA 8.5E-04 2.4E-04 NA l.lE-03 
0.15 1.6E-08 4.7E-09 1.9E-16 2.1E-08 2.8E-06 8.1E-07 NA 3.6E-06 

NA 1.6E-08 4.7E-09 1.9E-16 2.‘lE-08 8SE-04 2.4E-04 NA l.lE-03 

8.8) NA 1 NA I NA 1 NA 1 2.1E-03 1 5.9E-04 1 NA 1 2.7E-03 
NA 1 NA 1 NA 1 NA 1 NA 1 2.1E-03 1 5.9E-04 1 NA I 2.7E-03 

lnorganics 

r: 
0 

8 
s 

Inorganics 
Antimony 4.00E-04 B.00E-05 - -
Barium 7.00E-02 1.40E-02 1.43E-04 -
Iron 3.00E-01 6.00E-02 - -
Manganese 5.00E-03 1.00E-03 1.43E-05 -
Tin 6.00E-01 1.20E-01 - -
Zinc 3.00E-01 6.00E-02 - -
Subtotal NA NA NA NA 
TOTAL NA NA NA NA 
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Representative 
Concentration(3) I--:--.....,.,~-r-".....=:.:,=.;r:-i-:;:::;-...",...-....--=.,...,,.-Ir.-__ .....,.,.--.-:.:::.:...::::=;:.;;.::;.~:;.:..,.,.....-r---=-:-,..-/ 

3.6 
0.15 

NA 

B.B 
NA 

- - 90.2 NA NA NA NA 2.BE-02 1.6E-02 NA 4.3E-02 
- - 7.3 NA NA NA NA 1.3E-05 7.3E-06 NA 2.0E-05 
- - 49.2 NA NA NA NA 2.0E-05 1.2E-05 NA 3.2E-05 
- - 3.9 NA NA NA NA 2.1E-05 1.2E-05 NA 3.3E-05 
- - 44.5 NA NA NA NA 9.1E-06 5.2E-06 NA 1.4E-05 
- - 13.3 NA NA NA NA 5.4E-06 3.1E-06 NA B.5E-06 

NA NA NA NA NA NA NA 2.BE-02 1.6E-02 NA 4.3E-02 
NA NA NA 1.6E-OB 4.7E-09 1.9E-16 2.1E-OB 3.1E-02 1.7E-02 NA 4.7E-02 
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Dose-Response Parameters Trespasser -Adolescent 
Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk 

Rf 0”’ RfD”’ Rf D”’ SF”’ SF”’ SF(‘) 
I Non-Cancer Risk”’ 

Parameter Concentrationt” Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I Total 
SURFACE SOIL 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 2.5 NA NA NA NA 1.8E-03 3.8E-04 NA 1.6E-03 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 8.40E+OO 0.15 2.1E-08 4.3E-09 1.4E-16 2.5E-08 6.2E-06 1.3E-06 NA 7.4E-06 
Cadmium l.OOE-03 2.00E-04 - 5.9 NA NA NA NA 1.2E-03 2.5E-03 NA 3.7E-03 
Subtotal NA NA NA NA NA NA NA 2.1E-08 4.3E-09 1.4E-16 2SE-08 2SE-03 2.8E-03 NA 5.3E-03 
SEDIMENT 

lnorganics 
Antimony I 4.00E-04 I 8.00E-05 I - I - I - I I 8.81 NA 1 NA 1 NA 1 NA 1 4.5E-03 1 9.3E-04 1 NA 1 5.5E-03 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 4.5E-03 1 9.3E-04 1 NA 1 5SE-03 
SURFACE WATER 

lnorganics 
IAntimonv I 4.00E-04 I 8.00E-05 I - I - 1 - 1 I 90.21 NA 1 NA 1 NA 1 NA 1 6.OE-02 I. 2SE-02 1 NA 1 8.5E-02 

I - I 711 NA 1 NA 1 NA i NA 1 78F.flT i 17F.M 1 NA I ?W=.nF. Barium 
Iron 

1 7.00E-02 1 1.40E-02 1 1.43E-04 1 - , I I . .- . . . . . , . . . I . ., . -.-- -I ,_-- I- , . . . . “.“_ -” 
I 3.00E-01 I 6.00E-02 I - - - I I 49.21 NA NA NA NA I 4 4E-05 I 1 SE-05 I NA I 6 2E-05 1 

7 
0 

8 
s 

Inorganics 
Antimony 4.00E-04 B.OOE-OS - -
Beryllium S.00E-03 1.00E-03 - 4.30E+00 
Cadmium 1.00E-03 2.00E-04 - -
Subtotal NA NA NA NA 
SEDIMENT 

Inorganics 
Antimony 4.00E-04 B.OOE-OS - -
Barium 7.00E-02 1.40E-02 1.43E-04 -
Iron 3.00E-Ol 6.00E-02 - -
Manganese S.00E-03 1.00E-03 1.43E-OS -
Tin 6.00E-Ol 1.20E-01 - -
Zinc 3.00E-01 6.00E-02 - -
Subtotal NA NA NA NA 
TOTAL NA NA NA NA 
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Representative 
Concentration(3) I-:----;-;-,--=-=c;::.:;r:-i-':;=.:.T-:-:--r--;--:-:--I-:----::--,...:.::-::....:;.::;.:.:;::;.~:::_:,..__.__=_:_,_I 

- - 2.S NA NA NA NA 1.BE-03 3.BE-04 NA 1.6E-03 
- B.40E+00 O.lS 2.1E-OB 4.3E-09 1.4E-16 2.SE-OB 6.2E-06 1.3E-06 NA 7.4E-06 
- - S.9 NA NA NA NA 1.2E-03 2.SE-03 NA 3.7E-03 

NA NA NA 2.1E-OB 4.3E-09 1.4E-16 2.SE-OB 2.SE-03 2.BE-03 NA S.3E-03 

NA 

- - 90.2 NA NA NA NA 6.0E-02 . 2.SE-02 NA B.SE-02 
- - 7.3 NA NA NA NA 2.BE-OS 1.2E-OS NA 3.9E-OS 
- - 49.2 NA NA NA NA 4.4E-OS 1.BE-OS NA 6.2E-OS 
- - 3.9 NA NA NA NA 4.SE-OS 1.9E-OS NA 6.4E-OS 
- 44.S NA NA NA NA 2.0E-OS B.2E-06 NA 2.BE-OS 

- - 13.3 NA NA NA NA 1.2E-OS 4.9E-06 NA 1.7E-OS 
NA NA NA NA NA NA NA 6.0E-02 2.SE-02 NA B.SE-02 
NA NA NA 2.1E-OB 4.3E-09 1.4E-16 2.SE-OB 6.7E-02 2.9E-02 NA 9.6E-02 
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TABLE 2-20 

RME--CHEMICAL SPECIFIC RISKS AT SWMU 4 
NAS KEY WEST 

PAGE 4 OF 6 

Dose-Response Parameters Maintenance Worker 
Oral Dermal Inhalation Oral 

Parameter RfD”’ Rf D”’ Rf D”’ 
Dermal Inhalation Representative Cancer Risk 

SF’?’ SF@’ SFQ’ 
I 

Concentration@ Ingestion 1 Dermal 1 Inhalation 1 Total 1 
Non-Cancer Risk’*’ 

SURFACE SOIL 
Ingestion I Dermal 1 Inhalation 1 Total 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 3.6 NA NA NA NA 5.OE-04 
Beryllium 

1.2E-04 NA 
!LOOE-03 l.OOE-03 - 4.30E+OO - 8.40E+OO 0.15 1.3E-08 3.1E-09 2.5E-16 1.6E-08 

4.3E-04 1 
1.7E-06 

Cadmium 
4.1E-07 

l.OOE-03 2.00E-04 - 
NA 2.1E-06 

5.9 NA NA NA NA 3.3E-04 S.OE-04 NA l.lE-03 
Subtotal NA NA NA NA NA NA NA 1.3E-08 3.1E-09 2SE-16 1.6E-08 6.8E-04 8.8E-04 
SEDIMENT 

NA 1.6E-03 

lnorganics 

Antimony 1 4.00E-04 1 S.OOE-05 1 - I - I - 
1 NA 1 

I 
1 

I 8.81 NA 1 NA 
Subtotal 

NA 
NA 

I 
NA 1 NA I NA 1 NA I 1 NA 1 

NA I NA I NA I NA I 
NA 

NA I 
NA NA NA NA NA SURFACE NA WATER 1 [ 1 1 1 I NA 

? 
0 

8 
s 
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Inorganics 
Antimony 
Beryllium 
Cadmium 
Subtotal 
SEDIMENT 

Inorganics 
Antimony 
Barium 
Iron 
Manganese 
Tin 
Zinc 
Subtotal 
TOTAL 

4.00E-04 
S.00E-03 
1.00E-03 

NA 

4.00E-04 
7.00E-02 
3.00E-01 
S.OOE-03 
6.00E-Ol 
3.00E-01 

NA 
NA 

8.00E-OS - -
1.00E-03 - 4.30E+00 
2.00E-04 - -

NA NA NA 

8.00E-OS - -
1.40E-02 1.43E-04 -
6.00E-02 - -
1.00E-03 1.43E-OS -
1.20E-01 - -
6.00E-02 - -

NA NA NA 
NA NA NA 
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- - 3.6 NA NA NA 
- 8.40E+00 0.1S 1.3E-08 3.1E-09 2.SE-16 
- - S.9 NA NA NA 

NA NA NA 1.3E-08 3.1E-09 2.SE-16 

NA 

- - 90.2 NA NA NA 
- - 7.3 NA NA NA 

- 49.2 NA NA NA 
- - 3.9 NA NA NA 
- - 44.S NA NA NA 
- - 13.3 NA NA NA 

NA NA NA NA NA NA 
NA NA NA 1.3E-08 3.lE-09 2.SE-16 

NA S.OE-04 1.2E-04 
1.6E-08 1.7E-06 4.1E-07 

NA 3.3E-04 8.0E-04 

1.6E-08 6.8E-04 8.8E-04 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

HE-08 6.8E-04 8.8E-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.3E-04 
2.1E-06 
1.1E-03 

1.6E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-03 

~ 
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RME--CHEMICAL SPECIFIC RISKS AT SWMU 4 
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Dose-Response Parameters Excavation Worker 
Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk 

RfD”) RfD”’ 
I Non-Cancer Risk”’ 

Parameter Rf D”’ SF”’ SF”’ SF”’ Concentratio#’ Ingestion I Dermal I Inhalation I Total I 
SURFACE SOIL 

Ingestion I Dermal I Inhalation I Total 

lnorganics 
Antimony 4.00E-04 S.OOE-05 - I - 3.6 NA NA NA NA NA NA NA 
Beryllium 5.00E-03 l.OOE-03 - 1 4.30E+OO - 8.40E+OO 0.15 NA NA 

NA i 

Cadmium l.OOE-03 2.30E-04 - I - 
Subtotal NA NA NA 1 NA NA 
SEDIMENT 

lnorganics 
Antimony I 4.00E-04 I B.OOE-05 I - I - I - I 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 
SURFACE WATER 

NA NA NA NA NA NA 
5.9 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 

I NA 8.81 NA 1 NA 1 NA I NA I NA 1 
NA I 

NA 1 NA 1 
NA 1 NA 1 NA 1 NA I NA I NA 1 NA 1 NA 1 NA 

? 
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Inorganics 
Antimony 
Beryllium 
Cadmium 
Subtotal 
SEDIMENT 

Inorganics 
Antimony 
Barium 
Iron 
Manganese 
Tin 
Zinc 
Subtotal 
TOTAL 

4.00E-04 
S.00E-03 
1.00E-03 

NA 

4.00E-04 
7.00E-02 
3.00E-01 
S.00E-03 
6.00E-01 
3.00E-01 

NA 
NA 

B.OOE-OS - -
1.00E-03 4.30E+00 
2.30E-04 - -

NA NA NA 

B.OOE-OS - -
1.40E-02 1.43E-04 -
6.00E-02 - -
1.00E-03 1.43E-OS -
1.20E-01 - -
6.00E-02 - -

NA NA NA 
NA NA NA 
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Representative 
Concentration(3) I-:---:-:--,....,=-=.:,=.:;:....;.;~'=--r--;::-..,....,-t-:--...."..-r-:c=-:-:...;;.:=FF.-~:;:...,.:--.... -;--:-;~ 

- - 3.6 NA NA NA NA NA NA NA NA 
- 8.40E+00 0.1S NA NA NA NA NA NA NA NA 
- - S.9 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA 

B.8 
NA 

- - 90.2 NA NA NA NA NA NA NA NA 
- - 7.3 NA NA NA NA NA NA NA NA 
- - 49.2 NA NA NA NA NA NA NA NA 
- - 3.9 NA NA NA NA NA NA NA NA 
- - 44.S NA NA NA NA NA NA NA NA 
- - 13.3 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA 
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Dose-Response Parameters 
Oral Dermal Inhalation 

Occupational Worker 
Oral 

Parameter RfD”’ Rf D”’ RfD”’ SF’*’ 
Dermal Inhalation Representative Cancer Risk 

SF’*’ SF’*’ 
Non-Cancer Risk”’ 

SURFACE SOIL 
Concentration’3’ Ingestion I Dermal I 

I 
Inhalation I Total I Ingestion I Dermal I Inhalation I Total 

lnorganics 
Antimony 4.00E-04 S.OOE-05 - 2.5 NA NA NA NA 4.4E-03 1 .OE-03 NA 
Beryllium 500E-03 l.OOE-03 - 4.30E+OO - 8.40E+OO 0.15 l.lE-07 2.6E-08 5.1E-15 

3.8E-03 1 
1.4E-07 1.5E-05 3.4E-06 NA 

Cadmium l.OOE-03 2.00E-04 - 
1.8E-05 

5.9 NA NA NA NA 2.9E-03 6.6EtOO NA 
Subtotal 

9.5E-03 
NA NA NA NA NA NA NA l.lE-07 2.6E-08 5.1E-15 1.4E-07 6.OE-03 7.3E-03 NA 1.3E-02 

SEDIMENT . I 

lnorganics 
Antimony I 4.00E-04 I ~.OOE-05 I Subtotal 1 NA 1 NA 1 
SURFACE WATER 

- I - I - I I 8.81 NA 1 NA NA NA NA NA I I 1 NA NA 1 I 1 NA NA 1 NA I 
NA 

1 NA I I 
NA 

1 
NA 1 NA 1 NA 1 NA 1 NA 1 NA I NA 

1 Units are (mg/kg)/day. 

2 Units are [(mg/kg)/day]-I. 

3 Units are pg/L for surface water, mglkg for sediment and soil inorganics, and Hg/kg for all other compounds in sediment and soil, 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 
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Representative 
Concentration(3) t-:-:~==-..-;:~::":';~+.:'L":';:=::-T--:;=:-:-t-;=:=-=-=-"'T'"'~':::-'7-1F.::'~~:-::-Y-;--;c:;--I 

Inorganics 
Antimo~ 4.00E-04 8.00E-OS - - - - 2.5 NA NA NA 
Beryllium 5.00E-03 1.00E-03 - 4.30E+00 - 8.40E+00 0.15 1.1E-07 2.6E-08 5.1E-15 
Cadmium 1.00E-03 2.00E-04 - - - 5.9 NA NA NA 
Subtotal NA NA NA NA NA NA NA 1.1E-07 2.6E-08 S.1E-15 
SEDIMENT 

NA 

norganics 
Antimony 4.00E-04 8.00E-OS - - - - 90.2 NA NA NA 
Barium 7.00E-02 1.40E-02 1.43E-04 - - 7.3 NA NA NA 
Iron 3.00E-01 6.00E-02 - - 49.2 NA NA NA 
Manganese 5.00E-03 1.00E-03 1.43E-05 - 3.9 NA NA NA 
Tin 6.00E-01 1.20E-01 - - - 44.5 NA NA NA 
Zinc 3.00E-01 6.00E-02 - - - - 13.3 NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA NA 1.1E-07 2.6E-08 5.1E-15 

1 Units are (mg/kg)/day. 

2 Units are [(mg/kg)/day]-1. 

3 Units are I-Ig/L for surface water, mg/kg for sediment and soil inorganics, and 1-19/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

NA 4.4E-03 1.0E-03 NA 3.8E-03 
1.4E-07 1.5E-05 3.4E-06 NA 1.8E-05 

NA 2.9E-03 6.6E+00 NA 9.SE-03 
1.4E-07 6.0E-03 7.3E-03 NA 1.3E-02 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

1.4E-07 6.0E-03 7.3E-03 NA 1.3E-02 
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Oral 
Parameter Rf 0”’ 

SURFACE SOIL 

Dose-Response Parameters Future Resident -Child and Adult 
Dermal Inhalation Oral Cancer Risk 
Rf D”’ RfD”l SFr2’ 

Dermal inhalation Representative Non-Cancer Risk”’ 
SF”’ SF12’ 

I 
Concentrationr3’ ingestion 1 Dermal 1 Inhalation 1 Total I ingestion I Dermal 1 Inhalation I Total 

lnorganics 
Antimony 4.00E-04 S.OOE-05 - 
Beryllium 500E-03 l.OOE-03 - 
Cadmium l.OOE-03 Z.OOE-04 _ 
Subtotal NA NA NA 
SEDIMENT 

2.5 NA NA NA NA l.ZE-01 l.lE-03 NA 1.2E-01 
4.30E+OO - 8.40E+OO 0.15 3.2E-07 7.3E-09 9.4E-15 3.3E-07 3.8E-04 36E-06 NA 3.9E-04 

5.9 NA NA NA NA 7.5E-02 7.2E-03 NA 8.2E-02 
NA NA NA NA 3.2E-07 7.3E-09 9.4E-15 3.3E-07 1.6E-01 8.OE-03 NA 1.7-01 

lnorganics 
Antimony 1 4.00E-041 8.00E-05 I _ I - I - I I 8.81 NA I NA I NA I NA I 4.OE-02 1 3.8E-04 1 NA 
Subtotal 1 NA 1 NA I NA I NA 1 NA 1 

1 4.1E-02 
NA 1 NA 1 NA 1 NA 1 NA I NA 1 4.OE-02 1 3.8E-04 NA 4,1E-02 

SURFACE WATER 
1 I 

lnoraanicn 

o 
-I 
o 
o 
o o ....., 

norgan cs 
Antimony 
Beryllium 
Cadmium 
Subtotal 
SEDIMENT 

norganlcs 
Antimony 
Barium 
Iron 
Manganese 
Tin 
Zinc 

Subtotal 
TOTAL 

4.00E-04 
S.00E-03 
1.00E-03 

NA 

4.00E-04 
7.00E-02 
3.00E-01 
S.OOE-03 
6.00E-Ol 
3.00E-Ol 

NA 
NA 

B.OOE-OS - -
1.00E-03 - 4.30E+00 
2.00E-04 -

NA NA NA 

8.00E-OS -
1.40E-02 1.43E-04 
6.00E-02 - -
1.00E-03 1.43E-OS -
1.20E-Ol - -
6.00E-02 - -

NA NA NA 
NA NA NA 
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Representative 
Concentration(3) 1-:---:,, __ ,.-;;:-=~+~,= __ .,--=--:-:-t-= __ -:-;---r-;'F-':"":;;:':":';:":;:'7'-~;---r-=--:--:--i 

- - 2.S NA NA NA NA 1.2E-Ol 1.lE-03 NA l.2E-Ol 

- 8.40E+00 O.lS 3.2E-07 7.3E-09 9.4E-1S 3.3E-07 3.BE-04 3.SE-OS NA 3.9E-04 
S.9 NA NA NA NA 7.SE-02 7.2E-03 NA B.2E-02 

NA NA NA 3.2E-07 7.3E-09 9.4E-1S 3.3E-07 1.SE-Ol B.OE-03 NA 1.7-01 

NA 

- - 90.2 NA NA NA NA 2.7E-Ol 2.4E-Ol NA S.lE-Ol 
- 7.3 NA NA NA NA 1.2E-04 1.lE-04 NA 2.3E-04 

- 49.2 NA NA NA NA 1.9E-04 1.7E-04 NA 3.7E-04 
- - 3.9 NA NA NA NA 2.0E-04 1.BE-04 NA 3.BE-04 
- - 44.5 NA NA NA NA B.BE-OS 7.BE-05 NA 1.7E-04 
- - 13.3 NA NA NA NA S.3E-OS 4.7E-OS NA 9.9E-OS 

NA NA NA NA NA NA NA 2.7E-Ol 2.4E-Ol NA 5.1E-Ol 
NA NA NA 3.2E-07 7.3E-09 9.4E-1S 3.3E-07 4.7E-Ol 2.SE-Ol NA 5.5E-Ol 
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Dose-Response Parameters 
Dermal Inhalation Oral 

Trespasser -Adult 

RfD”’ Rf D”’ SFP’ 
Dermal Inhalation Representative Cancer Risk 

SF”’ SF@’ Concentratio#’ Ingestion I 
I Non-Cancer Risk”” 

Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation 1 Total 

Oral 
Parameter Rf D”’ 

SURFACE SOIL 
lnorganics 

Antimony 4.00E-04 8.00E-05 - 
Beryllium 5.00E-03 l.OOE-03 - 
Cadmium l.OOE-03 Z.OOE-04 - 
Subtotal NA NA NA 
SEDIMENT 

3.6 NA NA NA NA Z.lE-04 2.4E-05 
4.30E+OO - 

NA 1.7E-04 
8.40E+OO 0.15 1.5E-09 1.7E-10 3.4E-17 1.7E-09 7.OE-07 8.1E-08 NA 7.9E-07 

5.9 NA NA NA NA 1.4E-04 1.6E-04 
NA 

NA 
NA 

3.OE-04 
NA NA 1.5E-09 1.7E-IO 3.4E-17 1.7E-09 2.9E-04 1.8E-04 NA 1.7E-04 

lnorganics 
Antimony I 4.00E-04 I ~.OOE-05 I - 
Subtotal I NA I 

I - I - I 
NA 1 NA I 

I 
NA I NA 1 

8.81 NA I 

SURFACE WATER 
NA I 

NA I 
1 NA I 

NA I 
NA 

NA 1 5.2E-04 I 5.9E-05 I NA 1 5.8E-04 
NA 1 NA 1 NA 1 5.2E-04 1 5.9E-05 I NA I 5.8E-04 

7 
0 

8 
s 

» 
;J; 
tb 
ex> 
6 o o 
~ 

§ 
o o o 
--..j 

Inorganics 
Antimony 4.00E-04 
Beryllium S.OOE-03 
Cadmium 1.00E-03 
Subtotal NA 
SEDIMENT 

Inorganics 
Antimony 4.00E-04 
Barium 7.00E-02 
Iron 3.00E-Ol 
Manganese S.OOE-03 
Tin 6.00E-Ol 
Zinc 3.00E-Ol 
Subtotal NA 
TOTAL NA 

B.OOE-OS - -
1.00E-03 4.30E+00 
2.00E-04 - -

NA NA NA 

B.OOE-OS - -
1.40E-02 1.43E-04 -
6.00E-02 - -
1.00E-03 1.43E-OS -
1.20E-Ol - -
6.00E-02 - -

NA NA NA 
NA NA NA 
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- -
- B.40E+00 
- -

NA NA 

- -
- -
- -
- -
- -
- -

NA NA 
NA NA 
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Representative 
Concentration(3) 

3.6 
O.lS 

S.9 
NA 

B.B 
NA 

90.2 
7.3 

49.2 
3.9 

44.5 
13.3 

NA 
NA 

NA 
1.SE-09 

NA 
1.SE-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.SE-09 

NA NA 
1.7E-l0 3.4E-17 

NA NA 
1.7E-l0 3.4E-17 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1.7E-l0 3.4E-17 

NA 2.1E-04 2.4E-OS 
1.7E-09 7.0E-07 B.1E-OB 

NA 1.4E-04 1.6E-04 
1.7E-09 2.9E-04 1.BE-04 

NA 1.4E-02 7.9E-03 
NA 6.4E-06 3.7E-06 
NA 1.0E-OS S.BE-06 
NA 1.0E-OS 6.0E-06 
NA 4.SE-06 2.6E-06 
NA 2.7E-06 1.6E-06 
NA 1.4E-02 7.9E-03 

1.7E-09 1.SE-02 B.2E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-04 
7.9E-07 
3.0E-04 
1.7E-04 

2.2E-02 
1.0E-OS 
1.6E-OS 
1.6E-OS 
7.1E-06 
4.3E-06 
2.2E-02 
2.2E-02 
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Dose-Response Parameters Tres asser --Adolescent 
Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk 

RID”’ RfD”’ Rf D”’ SF’*’ SF’*’ SFP’ 
I Non-Cancer Risk”’ 

Parameter Concentrationor Ingestion 1 Dermal I Inhalation 1 Total I Ingestion I Dermal I Inhalation I Total 
SURFACE SOIL 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 3.6 NA NA NA NA 4.6E-04 7.1E-06 NA 3.3E-04 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 8.40E+OO 0.15 9.5E-10 8.OE-11 l.ZE-17 1 .OE-09 1.5E-06 2.4E-08 NA 1.6E-06 
Cadmium l.OOE-03 Z.OOE-04 - 5.9 NA NA NA NA 3.OE-04 4.7E-05 NA 3.5E-04 
Subtotal NA NA NA NA NA NA NA 9.5E-10 8.OE-11 l.ZE-17 1 .OE-09 6.2E-04 5.2E-05 NA 6.7E-04 
SEDIMENT 

lnorganics 
Antimony I 4.00E-04 I 8.00E-05 I - I - I - I I 8.81 NA 1 NA 1 NA 1 NA 1 l.lE-03 1 9.6E-05 1 NA 
Subtotal I I 1 1 ] I I 1 

1 1.2E-03 
NA NA NA NA NA NA NA NA 1 NA 1 NA 1 NA I l.lE-03 1 9.6E-05 1 NA 1 l.ZE-03 

SURFACE WATER 
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Inorganics 
Antimony 4.00E-04 
Beryllium 5.00E-03 
Cadmium 1.00E-03 
Subtotal NA 
SEDIMENT 

Inorganics 
Antimony 4.00E-04 
Barium 7.00E-02 
Iron 3.00E-Ol 
Manganese 5.00E-03 
Tin 6.00E-Ol 
Zinc 3.00E-01 
Subtotal NA 
TOTAL NA 

B.00E-05 - -
1.00E-03 - 4.30E+00 
2.00E-04 - -

NA NA NA 

B.00E-05 - -
1.40E-02 1.43E-04 -
6.00E-02 - -
1.00E-03 1.43E-05 -
1.20E-Ol - -
6.00E-02 - -

NA NA NA 
NA NA NA 
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Representative 
ConcentrationPI i-;---;-:--.....-:::-=.;.::rc:..,:..:::::.::'-,.,--.,--::--:-:--t-:---::---.--:;'=':''':'''::;:':':';:':;:''';'=:;':':'':---.--=-:--:-I 

- - 3.6 NA NA NA NA 4.6E-04 7.1E-06 NA 3.3E-04 
- B.40E+00 0.15 9.5E-l0 B.OE-ll 1.2E-17 1.0E-09 1.5E-06 2.4E-08 NA 1.6E-06 
- - 5.9 NA NA NA NA 3.0E-04 4.7E-05 NA 3.5E-04 

NA NA NA 9.5E-l0 B.OE-ll 1.2E-17 1.0E-09 6.2E-04 5.2E-05 NA 6.7E-04 

NA 

- - 90.2 NA NA NA NA 3.0E-02 1.3E-02 NA 4.3E-02 
- - 7.3 NA NA NA NA 1.4E-05 5.9E-06 NA 2.0E-05 
- - 49.2 NA NA NA NA 2.2E-05 9.3E-06 NA 3.1E-OS 
- - 3.9 NA NA NA NA 2.3E-05 9.6E-06 NA 3.2E-05 
- - 44.5 NA NA NA NA 9.9E-06 4.2E-06 NA 1.4E-05 

- 13.3 NA NA NA NA S.9E-06 2.SE-06 NA B.4E-06 
NA NA NA NA NA NA NA 3.0E-02 1.3E-02 NA 4.3E-02 
NA NA NA 9.5E-10 B.OE-l1 1.2E-17 1.0E-09 3.2E-02 1.3E-02 NA 4.5E-02 
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Dose-Response Parameters 
Dermal Inhalation 

Maintenance Worker 
Oral 

Rf D”’ WD”’ SF”’ 
Dermal Inhalation Representative 

SF’*’ SF”’ 
Cancer Risk 

Concentrationor Ingestion I 
I Non-Cancer Risk”’ 

Dermal I Inhalation I Total I Ingestion 1 Dermal I Inhalation I Totat 

Oral 
Parameter Rf D”’ 

SURFACE SOIL 
lnorganics 

Antimony 4.00E-04 8.00E-05 - 
Beryllium 500E-03 l.OOE-03 - 
Cadmium l.OOE-03 Z.OOE-04 _ 
Subtotal NA NA NA 
SEDIMENT 

2.5 NA NA NA NA 2.1E-04 
4.30E+OO - 

2.4E-05 NA 
8.40E+OO 

1.7E-04 
0.15 1.9E-09 Z.ZE-10 8.8E-17 2.2E-09 7.OE-07 8.1E-08 NA 7.9E-07 

5.9 NA NA NA NA 1.4E-04 
NA 

1.6E-04 
NA 

NA 
NA NA 

3.OE-04 
1.9E-09 Z.ZE-10 8.8E-17 2.2E-09 2.9E-04 1.8E-04 NA 4.7E-04 

lnorganics 
Antimony I 4.00E-04 I 8.00E-05 I - 
Subtotal I 

I - I - I 
NA 1 NA 1 NA I 

I 
NA 1 NA I 

8.81 NA I 
NA 1 

NA I NA I 
NA 

SURFACE WATER 
1 NA 1 

NA I NA 1 NA I NA 1 NA 
NA 1 NA 1 NA 1 NA I NA I NA I NA 

lnorganics 
\ntimonv i 4.00E-0 

- -. ..-- - -. 

, IE-01 6.00E-02 - 
;ubtotal 1 NA NA NA 
TOTAL 1 NA NA NA 

‘l‘tq 

NA 13.31 NA 1 
NA NA NA I 

NA NA NA 

I\) , 
CO 
~ 

Inorganics 
Antimony 4.00E-04 
Beryllium S.00E-03 
Cadmium 1.00E-03 
Subtotal NA 
SEDIMENT 

norganlcs 
Antimony 4.00E-04 
Barium 7.00E-02 
Iron 3.00E-01 
Manganese 5.00E-03 
Tin. 6.00E-01 
Zinc 3.00E-01 
Subtotal NA 
TOTAL NA 

8.00E-OS - -
1.00E-03 - 4.30E+00 
2.00E-04 -

NA NA NA 

8.00E-05 - -
1.40E-02 1.43E-04 -
6.00E-02 - -
1.00E-03 1.43E-05 -
1.20E-01 - -
6.00E-02 - -

NA NA NA 
NA NA NA 
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- 2.5 NA NA NA 
- 8.40E+OO 0.15 1.9E-09 2.2E-10 8.8E-17 

- - 5.9 NA NA NA 
NA NA NA 1.9E-09 2.2E-10 8.8E-17 

8.8 
NA 

- - 90.2 NA NA NA 
- - 7.3 NA NA NA 
- - 49.2 NA NA NA 
- - 3.9 NA NA NA 
- - 44.5 NA NA NA 
- - 13.3 NA NA NA 

NA NA NA NA NA NA 
NA NA NA 1.9E-09 2.2E-10 8.8E-17 

NA 2.1E-04 2.4E-OS 
2.2E-09 7.0E-07 8.1E-08 

NA 1.4E-04 1.6E-04 
2.2E-09 2.9E-04 1.8E-04 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

2.2E-09 2.9E-04 1.8E-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-04 
7.9E-07 
3.0E-04 
4.7E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.7E-04 
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Oral 
Parameter Rf D”’ 

SURFACE SOIL 

Dose-Response Parameters Excavation Worker 
Dermal Inhalation Oral Cancer Risk Non-Cancer Risk”’ 
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Inorganics 
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Beryllium 5.00E-03 
Cadmium 1.00E-03 
Subtotal NA 
SEDIMENT 

Inorganics 
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Iron 3.00E-01 
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NA NA NA 
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SURFACE WATER 
NA ] NA I NA 1 NA ] NA 1 NA ] NA 

1 Units are (mglkg)/day. 
2 Units are [(mg/kg)lday]-1. 
3 Units are pg/L for surface water, mglkg for sediment and soil inorganics. and pglkg for all other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 
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effects to any current potential receptors u&/~rthd’F&vi”i’~aiid CTE scenarios. The cancer risks estimated 

for the current potential receptors were below both the IE-04 to lE-06 target risk range that is often used 

by EPA in setting standards and criteria and in evaluating the need for environmental remediation, as well 

as the FDEP cancer risk target of 1 E-06. 

COPCs at SWMU 4 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Cancer risks for this receptor were estimated at the lower end of EPA’s IE-04 to IE-06 

target risk range and only slightly exceeded the FDEP target cancer risk of 1 E-06. Noncancer risks were 

estimated at levels less than 1.0. Beryllium is the main contributor to the carcinogenic risk. Beryllium may 

be present at concentrations within or slightly above background. These metals may not be associated 

with any past site-related activity and could represent non-anthropogenic levels for SWMU 4. 

2.7 ECOLOGICAL RISK ASSESSMENT 

This section presents the results of the ecological risk assessment performed at SWMU 4 including a 

discussion of the problem formulation, effects characterization, exposure assessment, :and risk 

characterization. 

2.7.1 Problem Formulation 

This section presents the problem formulation, including a discussion of available habitats, ecological 

receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, selection of 

ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 

2.7.1 .I Habitat Types and Ecological Receptors 

Section 2.1 (see Figure 2-12) describes the physical setting at SWMU 4. The site consists primarily of the 

AIMD building, other small structures, and a large paved parking area. The site is bounded on the south 

by a lawn and shallow drainage ditch adjacent to Midway Avenue. The ditch drains to a basin east of the 

AIMD building. Water depth in the ditch was approximately 12 inches, and the basin was dly during 

August through October 1996 sampling. The basin is surrounded by a berm, and surface water in the 

ditch and basin (when present) is not hydrologically connected to any other water bodies. A large, shallow 

marsh and scattered areas of mangrove swamp exist north and west of the site. Vegetation in the marsh 

and swamp consists largely of spikerush (Eleocharis spp.) and red mangrove, with scattered black 

mangrove along the water’s edge. The substrate consists of one to two inches of silty sediment over 
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This section presents the results of the ecological risk assessment performed at SWMU 4 including a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

2.7.1 Problem Formulation 

This section presents the problem formulation, including a discussion of available habitats, ecological 

receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, selection of 

ecological COPCs, assessment and measurement endpOints, and the conceptual site model. 

2.7.1.1 Habitat Types and Ecological Receptors 

Section 2.1 (see Figure 2-12) describes the physical setting at SWMU 4. The site consists primarily of the 

AIMD building, other small structures, and a large paved parking area. The site is bounded on the south 

by a lawn and shallow drainage ditch adjacent to Midway Avenue. The ditch drains to a basin east of the 

AIMD building. Water depth in the ditch was approximately 12 inches, and the basin was dlY during 

August through October 1996 sampling. The basin is surrounded by a berm, and surface water in the 

ditch and basin (when present) is not hydrologically connected to any other water bodies. A large, shallow 

marsh and scattered areas of mangrove swamp exist north and west of the site. Vegetation in the marsh 

and swamp consists largely of spikerush (Eleocharis spp.) and red mangrove, with scattered black 

mangrove along the water's edge. The substrate consists of one to two inches of silty sediment over 
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bedrock, and water depth was approximately 12 inches throughout most of the marsh during August 

through October, 1996. A narrow strip of vegetation dominated by buttonwood and Australian pine 

separates the marsh from the paved parking area at the site. The only surface freshwater at the site is in 

the shallow ditch adjacent to Midway Avenue. 

Salinity in the marsh ranged from 2.8 to 3.9 parts per thousand (ppt) in August and September 1996 

(Appendix C, Table C.l-3), indicating that the wetland is brackish, or “mixo-oligohaline” (Reid, 1961). The 

salinity of marine waters (open seas) generally ranges between 33 and 38 ppt, and averages about 35 ppt 

(Reid, 1961). The salinity of fresh water is normally less than 1.0 ppt. Conductivity in the marsh ranged 

from 5.51 millisiemens per centimeter (mS/cm) to 7.29 mS/cm, and varied directly with salinity, as 

expected. Under normal circumstances the marsh is isolated from the Gulf of Mexico, based on the 

relatively low salinity in the marsh and the lack of any visible connection with open marine waters. Its 

water quality appears to be determined largely by rainfall (frequency and amount), air temperatures, 

evaporation rates, and groundwater inflows from the shallow unconsolidated aquifer that underlies the 

lower Keys. Dissolved oxygen (DO) levels in the marsh ranged from 3.40 to 5.02 mg/L, which is high 

enough to support a limited community of aquatic organisms. NAS Key West waters are classified by 

FDEP as “Class III Marine,” and have the following minimum DO standards: a daily average of 5.0 mg/L 

and a daily minimum of 4.0 mg/L. These standards are intended to protect recreation and the propagation 

and maintenance of a healthy, well-balanced population of fish and shellfish. Based on August and 

September 1996 fish collections, the marsh at SWMU 4 supports fairly high numbers of small, hardy 

schooling fish species [sheepshead minnow, sailfin molly, and Fundulus spp. (killifish)] that are able to 

tolerate extremes of temperature and DO. Because the lagoon is shallow (generally less than 12 inches 

deep) and unshaded, it would be subject to extreme fluctuations in water temperature and DC levels. 

Water temperatures in August and September 1996 ranged from 27.5% (815°F) to 31.2% (88.2”F). 

The marsh also provides habitat for various reptiles and amphibians, and presumably raccoons and 

piscivorous wading birds. The shallow ditch south of the AIMD building is adjacent to Midway Avenue and 

provides negligible aquatic habitat. Terrestrial habitat at SWMU 4 is limited to paved areas, turf grass, and 

a narrow strip of vegetation adjacent to the parking lot. However, in spite of the minimal extent and poor 

quality of terrestrial habitat at the site, scat deposited by the Lower Keys marsh rabbit was observed at the 

edge of the marsh immediately north and northwest of SWMU 4 during sampling activities in 1996. Thus, 

while the site itself has little terrestrial habitat component, the nearby marsh is utilized by the marsh rabbit, 

and perhaps other terrestrial species. 

Ecological receptors listed as threatened, endangered, or of special concern that could potentially be 

-j.. exposed to site related contamination are probably limited to the endangered Lower Keys marsh rabbit, 
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and perhaps other terrestrial species. 
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red rat snake (state-listed as an SSC), and wading birds such as the little blue heron, snowy egret, 

tricolored heron, and reddish egret (all state-listed as SSC). These birds presumably forage in the lagoon, 

at least occasionally, although none were observed during August through October 1996 sampling 

activities. Least terns (state-listed as threatened) have previously nested on the gravel roof of 

Building 931, approximately 500 feet southeast of SWMU 4 (FNAI, 1994). Terns are not expected to be 

exposed to site-related contamination, however, since the marsh and swamp adjacent to the site do not 

provide foraging habitat favored by these birds. 

Minnows were collected for tissue analysis from the marsh immediately north and northwest of SWMU 4. 

Additionally, foliage of the red mangrove, a species known to be consumed by the Lower Keys marsh 

rabbit, was collected from the same locations for tissue analysis. 

2.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways is presented 

in Section 2.52. 

2.7.1.3 Exposure Routes 

Terrestrial animals at SWMU 4 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Terrestrial receptors can also come into contact with contaminants in surface water by 

using it for drinking, although this exposure route generally represents a negligible portion of total 

exposure for most receptors. In addition, the salt content in surface water in the marsh (brackish) largely 

precludes the use of the water for drinking. Surface freshwater exists at the site only in the shallow ditch 

adjacent to Midway Avenue. Some ecological receptors could use this as drinking water, but overall, the 

presence of the ditch in this area of high human usage and poor surrounding habitat limits the use of this 

water by ecological receptors. Exposure to contaminants in the soil via dermal contact can occur but is 

unlikely to represent a major exposure pathway because fur, feathers, and chitinous exoskeletons 

minimize the transfer of contaminants across dermal tissue. Volatile constituents could be present in 

some site soils, and soil-bound contaminant resuspension could occur at SWMU 4. However, inhalation 

does not represent a significant exposure pathway because this investigation assumes that air 

contaminant concentrations are quite low, even for burrowing wildlife. In addition, inhalation ecotoxicity 

data for chronic exposure are lacking. Hence, the air pathway was not considered for ecological 

receptors. The only terrestrial habitat at SWMU 4 (other than paved areas and turf grass) is a 40-foot 
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red rat snake (state-listed as an SSC), and wading birds such as the little blue heron, snowy egret, 

tricolored heron, and reddish egret (all state-listed as SSC). These birds presumably forage in the lagoon, 

at least occasionally, although none were observed during August through October 1996 sampling 

activities. Least terns (state-listed as threatened) have previously nested on the gravel roof of 

Building 931, approximately 500 feet southeast of SWMU 4 (FNAI, 1994). Terns are not expected to be 

exposed to site-related contamination, however, since the marsh and swamp adjacent to the site do not 

provide foraging habitat favored by these birds. 

Minnows were collected for tissue analysis from the marsh immediately north and northwest of SWMU 4. 

Additionally, foliage of the red mangrove, a species known to be consumed by the Lower Keys marsh 

rabbit, was collected from the same locations for tissue analysis. 

2.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways is presented 

in Section 2.5.2. 

2.7.1.3 Exposure Routes 

Terrestrial animals at SWMU 4 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Terrestrial receptors can also come into contact with contaminants in surface water by 

using it for drinking, although this exposure route generally represents a negligible portion of total 

exposure for most receptors. In addition, the salt content in surface water in the marsh (brackish) largely 

precludes the use of the water for drinking. Surface freshwater exists at the site only in the shallow ditch 

adjacent to Midway Avenue. Some ecological receptors could use this as drinking water, but overall, the 

presence of the ditch in this area of high human usage and poor surrounding habitat limits the use of this 

water by ecological receptors. Exposure to contaminants in the soil via dermal contact can occur but is 

unlikely to represent a major exposure pathway because fur, feathers, and chitinous exoskeletons 

minimize the transfer of contaminants across dermal tissue. Volatile constituents could be present in 

some site soils, and soil-bound contaminant resuspension could occur at SWMU 4. However, inhalation 

does not represent a significant exposure pathway because this investigation assumes that air 

contaminant concentrations are quite low, even for burrowing wildlife. In addition, inhalation ecotoxicity 

data for chronic exposure are lacking. Hence, the air pathway was not considered for ecological 

receptors. The only terrestrial habitat at SWMU 4 (other than paved areas and turf grass) is a 40-foot 
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.,.- , 
wide strip of upland habitat between the paved parking lot north of Building A-980 and the adjacent marsh. 

Thus, the above exposure routes apply only to terrestrial receptors that utilize this small area. 

Overall, terrestrial exposure routes and contaminant migration pathways at this site are minimal. 

Nevertheless, a risk assessment of potential soil contaminants was conducted as a conservative measure 

based on the presence of the endangered Lower Keys marsh rabbit at the upland/marsh margin. 

Aquatic and terrestrial organisms inhabiting the marsh and swamp north of SWMU 4 can be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Aquatic and semiaquatic olrganisms 

can also be exposed to constituents in contaminated groundwater that flows into surface water. 

2.7.1.4 Selection of Ecological Chemicals of Potential Concern 

,,a. __ 

Calcium, magnesium, potassium, and sodium were excluded as COPCs in all media because they are 

essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was excluded as a 

COPC in all media except surface water and groundwater. Otherwise, analytes selected for evaluation 

consisted of all analytes detected during current and previous sampling of surface water, sediment, and 

surface soil at SWMU 4. Groundwater analytes selected for evaluation consisted of analytes detected 

during current sampling of the two monitoring wells nearest to the marsh. Inorganic contaminants in 

groundwater, surface water, sediment, and surface soil whose maximum detected concentration was less 

than twice the average background concentration were excluded as COPCs. 

2.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3.1 .I .5 of Appendix C. 

2.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

_.a.,.*_ ecological receptor. Figure 2-13 shows the conceptual model for SWMU 4. The figure shows complete 
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wide strip of upland habitat between the paved parking lot north of Building A-9S0 and the adjacent marsh. 
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based on the presence of the endangered Lower Keys marsh rabbit at the upland/marsh margin. 

Aquatic and terrestrial organisms inhabiting the marsh and swamp north of SWMU 4 can be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Aquatic and semiaquatic organisms 
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2.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium, magnesium, potassium, and sodium were excluded as COPCs in all media because they are 

essential nutrients that are toxic only in extremely high concentrations. Similarly. iron was excluded as a 

COPC in all media except surface water and groundwater. Otherwise, analytes selected for evaluation 

consisted of all analytes detected during current and previous sampling of surface water, sediment. and 

surface soil at SWMU 4. Groundwater analytes selected for evaluation consisted of analytes detected 

during current sampling of the two monitoring wells nearest to the marsh. Inorganic contaminants in 

groundwater, surface water, sediment, and surface soil whose maximum detected concentration was less 

than twice the average background concentration were excluded as COPCs. 

2.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3.1.1.5 of Appendix C. 

2.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. Figure 2-13 shows the conceptual model for SWMU 4. The figure shows complete 
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exposure routes for the overland runoff and wind erosion pathways. However, these pathways are 

applicable at SWMU 4 only in a narrow strip of upland habitat between the paved parking lot north of 

Building A-980 and the adjacent marsh. 

2.7.2 Ecolonical Effects Characterization 

Ecologically based thresholds, e.g., concentrations of contaminants in various media protective of 

ecological receptors, were selected to screen against exposure point concentrations of detectecl analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at 

SWMU 4. Brief descriptions of each COPC are included in Appendix B, Part 3. Surface-water and 

groundwater contaminant concentrations were compared to surface-water thresholds for saltwater. 

Terrestrial plant thresholds were obtained to assess potential risks to plants from soil contaminants. 

Contaminant intake doses for the Lower Keys marsh rabbit, cotton rat, kestrel, and great blue heron were 

modeled, and estimated doses were compared to TRVs, which are doses above which potential risks 

might be present (Appendix B, Part 4). The raccoon was not selected as a representative mammalian 

carnivore in the foodchain modeling because COPCs did not include contaminants that biomagnify in the 

foodchain, or were detected infrequently and at low concentrations. Groundwater, surface-water, 

sediment, terrestrial plant, and surface soil thresholds, as well as TRVs used in foodchain modeling, are 

provided in Appendix C. Section 3.3.1.2 of Appendix C discusses threshold selection. 

Minnow-sized fish were collected from the marsh adjacent to the site and analyzed for pesticides, PCBs, 

and metals. Approximately one-third of the fish samples were also analyzed for semivolatile compounds. 

Concentrations of contaminants detected in the fish were compared to concentrations in fish collected at 

background sites, and to threshold concentrations considered to be protective of fish and piscivorous 

receptors (Appendix C, Table C.3-26) Maximum and mean concentrations in fish samples were also used 

to estimate doses to the great blue heron. 

Foliage of red mangroves (a significant food source of the Lower Keys marsh rabbit) was collected from 

areas where rabbit scat was present at the edge of the marsh. Concentrations of metals, pesticides, and 

PCBs in the vegetation were compared to concentrations in vegetation collected at background sites, and 

maximum and mean concentrations in the vegetation samples were also used to estimate doses to the 

Lower Keys marsh rabbit. 

2.7.3 Exposure Assessment 

This section presents the ecological exposure assessment for SWMU 4 and includes a discussion of 
“,_,. , 

exposure point contaminant concentrations and dose calculations. 
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exposure routes for the overland runoff and wind erosion pathways. However, these pathways are 

applicable at SWMU 4 only in a narrow strip of upland habitat between the paved parking lot north of 

Building A-980 and the adjacent marsh. 

2.7.2 Ecological Effects Characterization 

Ecologically based thresholds, e.g., concentrations of contaminants in various media protective of 

ecological receptors, were selected to screen against exposure point concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at 

SWMU 4. Brief descriptions of each COPC are included in Appendix B, Part 3. Surface-water and 

groundwater contaminant concentrations were compared to surface-water thresholds for saltwater. 

Terrestrial plant thresholds were obtained to assess potential risks to plants from soil contaminants. 

Contaminant intake doses for the Lower Keys marsh rabbit, cotton rat, kestrel, and great blue heron were 

modeled, and estimated doses were compared to TRVs, which are doses above which potential risks 

might be present (Appendix B, Part 4). The raccoon was not selected as a representative mammalian 

carnivore in the foodchain modeling because COPCs did not include contaminants that biomagnify in the 

foodchain, or were detected infrequently and at low concentrations. Groundwater, surface-water, 

sediment, terrestrial plant, and surface soil thresholds, as well as TRVs used in foodchain modeling, are 

provided in Appendix C. Section 3.3.1.2 of Appendix C discusses threshold selection. 

Minnow-sized fish were collected from the marsh adjacent to the site and analyzed for pesticides, PCBs, 

and metals. Approximately one-third of the fish samples were also analyzed for semivolatile compounds. 

Concentrations of contaminants detected in the fish were compared to concentrations in fish collected at 

background sites, and to threshold concentrations considered to be protective of fish and piscivorous 

receptors (Appendix C, Table C.3-26) Maximum and mean concentrations in fish samples were also used 

to estimate doses to the great blue heron. 

Foliage of red mangroves (a significant food source of the Lower Keys marsh rabbit) was collected from 

areas where rabbit scat was present at the edge of the marsh. Concentrations of metals, pesticides, and 

PCBs in the vegetation were compared to concentrations in vegetation collected at background sites, and 

maximum and mean concentrations in the vegetation samples were also used to estimate doses to the 

Lower Keys marsh rabbit. 

2.7.3 Exposure Assessment 

This section presents the ecological exposure assessment for SWMU 4 and includes a discussion of 

exposure point contaminant concentrations and dose calculations. 
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2.7.3.1 Exposure Point Contaminant Concentrations 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 

2.7.3.2 Dose Calculations 

The potential risks to ecological receptors resulting from exposure to SWMU 4-related contaminants were 

also evaluated by estimating the total contaminant dose that representative organisms inhabiting the site 

might receive for each contaminant and comparing those doses to toxicity reference values (TRVs), which 

are doses above which adverse effects might occur. The Lower Keys marsh rabbit, cotton rat, and kestrel 

were selected as representative terrestrial receptors, and the great blue heron was selected as the 

representative piscivorous receptor for foodchain modeling at SWMU 4. Section 3.3.2.1.2 of Appendix C 

provides a detailed description of dose calculations and exposure parameters used for the foodchain 

modeling. 

2.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at SWMU 4. 

2.7.4.1 Results 

The results of the ecological risk characterization at SWMU 4 are presented in this section, which includes 

a discussion of the results from the Phase I and Phase II ecological screening assessments, foodchain 

modeling for selected terrestrial and piscivorous receptors, and tissue analyses. 

2.7.4.1.1 Phase I 

The Phase I ecological screening risk assessment conducted by IT Corporation (1994) identified the 

following COCs: antimony, cadmium, chromium, tin, zinc, and DDT in soil; antimony in sediment; and 

vanadium in groundwater. Furthermore, chromium, lead, chrysene, and phenanthrene were considered to 

be capable of bioaccumulating sufficiently to pose risks to piscivores, although chrysene and 

phenanthrene probably did not originate at SWMU 4. The Phase I assessment also indicated that 

terrestrial receptors could be at risk from dermal exposure to DDT in soil, and from consumption of zinc in 
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The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 

2.7.3.2 Dose Calculations 

The potential risks to ecological receptors resulting from exposure to SWMU 4-related contaminants were 

also evaluated by estimating the total contaminant dose that representative organisms inhabiting the site 

might receive for each contaminant and comparing those doses to toxicity reference values (TRVs), which 

are doses above which adverse effects might occur. The Lower Keys marsh rabbit, cotton rat, and kestrel 

were selected as representative terrestrial receptors, and the great blue heron was selected as the 

representative piscivorous receptor for foodchain modeling at SWMU 4. Section 3.3.2.1.2 of Appendix G 

provides a detailed description of dose calculations and exposure parameters used for the foodchain 

modeling. 

2.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at SWMU 4. 

2.7.4.1 Results 

The results of the ecological risk characterization at SWMU 4 are presented in this section, which includes 

a discussion of the results from the Phase I and Phase II ecological screening assessments. foodchain 

modeling for selected terrestrial and piscivorous receptors, and tissue analyses. 

2.7.4.1.1 Phase I 

The Phase I ecological screening risk assessment conducted by IT Corporation (1994) identified the 

following GOGs: antimony. cadmium, chromium, tin, zinc, and DDT in soil; antimony in sediment; and 

vanadium in groundwater. Furthermore. chromium, lead, chrysene, and phenanthrene were considered to 

be capable of bioaccumulating sufficiently to pose risks to piscivores, although chrysene and 

phenanthrene probably did not originate at SWMU 4. The Phase I assessment also indicated that 

terrestrial receptors could be at risk from dermal exposure to DDT in soil, and from consumption of zinc in 
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vegetation, but concluded that no significant exposure pathways existed for terrestrial receptors, due to 

the site’s small size and poor habitat. The overall conclusion was that SWMU 4 was unlikely to pose a 

risk to aquatic or terrestrial receptors, and the report recommended that no further action be taken at the 

site regarding ecological concerns. 

2.7.4.1.2 Phase II - Ecoloqical Screeninq Assessment 

Six volatile compounds were detected in groundwater samples collected in 1996 from the two monitoring 

wells nearest the marsh (S4MW-5 and S4MW-6). Styrene and 1,4-dioxane were retained as COPCs in 

groundwater because no suitable thresholds were available (Table 2-22). No semivolatiles or metals were 

detected in these samples. 

There were no COPCs in surface water (Table 2-23). The table includes data from surface-water samples 

collected in the marsh and from the ditch adjacent to Midway Avenue. Concentrations of analytes in 

surface water were compared to surface-water thresholds for saltwater, as discussed in Appendix C. 

However, since the two surface-water samples from the ditch (S4SS-1 and S4SW-4) were freshwater 

samples, a comparison of analytes detected in these samples to freshwater criteria is provided. No 

analytes were detected in sample S4SW-4 (Appendix H, Part 4). Analytes detected in sample S4SS-1 

were limited to barium, tin, zinc, and methylene chloride (Table 2-4 and Appendix H, Part 4). 

Concentrations of barium (3.8 MS/L) and zinc (9.6 pg/L) in this sample were less than twice their average 

background values. The concentration of tin (30 pg/L) was less than the only threshold available for either 

freshwater or saltwater (73 pg/L). The concentration of methylene chloride (2 pg/L) was less than the 

1,930 pg/L ecological threshold value for methylene chloride in freshwater (EPA, 1995e). 

Lead, aluminum, and tin were retained as inorganic COPCs in SWMU 4 sediments (Table 2-24). Although 

lead exceeded the most conservative threshold available, it did not exceed the less conservative 

threshold. Aluminum and tin were conservatively retained as sediment COPCs since their maximum 

concentrations exceeded twice the average background concentrations and no suitable thresholds were 

available. For organics in SWMU 4 sediments, the maximum concentration of bis(2 ethylhexyl)phthalate 

exceeded the most conservative threshold available and was retained as a COPC but did not exceed a 

less conservative threshold. Also, the maximum detected concentration of acetone exceeded the only 

toxicity threshold available and was retained as a sediment COPC. One organic, 2-butanone, was 

conservatively retained as a COPC in sediment since no suitable threshold was available. 
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vegetation, but concluded that no significant exposure pathways existed for terrestrial receptors, due to 

the site's small size and poor habitat. The overall conclusion was that SWMU 4 was unlikely to pose a 

risk to aquatic or terrestrial receptors, and the report recommended that no further action be taken at the 

site regarding ecological concerns. 

2.7.4.1.2 Phase 11- Ecological Screening Assessment 

Six volatile compounds were detected in groundwater samples collected in 1996 from the two monitoring 

weJls nearest the marsh (S4MW-5 and S4MW-6). Styrene and 1,4-dioxane were retained as COPCs in 

groundwater because no suitable thresholds were available (Table 2-22). No semivolatiles or metals were 

detected in these samples. 

There were no COPCs in surface water (Table 2-23). The table includes data from surface-water samples 

colJected in the marsh and from the ditch adjacent to Midway Avenue. Concentrations of analytes in 

surface water were compared to surface-water thresholds for saltwater, as discussed in Appendix C. 

However, since the two surface-water samples from the ditch (S4SS-1 and S4SW-4) were freshwater 

samples, a comparison of analytes detected in these samples to freshwater criteria is provided. No 

analytes were detected in sample S4SW-4 (Appendix H, Part 4). Analytes detected in sample S4SS-1 

were limited to barium, tin, zinc, and methylene chloride (Table 2-4 and Appendix H, Part 4). 

Concentrations of barium (3.8 j..lg/L) and zinc (9.6 j..lg/L) in this sample were less than twice their average 

background values. The concentration of tin (30 1-l9/L) was less than the only threshold available for either 

freshwater or saltwater (73 j..lg/L). The concentration of methylene chloride (2 j..lg/L) was less than the 

1,930 Ilg/L ecological threshold value for methylene chloride in freshwater (EPA, 1995e). 

Lead, aluminum, and tin were retained as inorganic COPCs in SWMU 4 sediments (Table 2-24), Although 

lead exceeded the most conservative threshold available, it did not exceed the less conservative 

threshold. Aluminum and tin were conservatively retained as sediment COPCs since their maximum 

concentrations exceeded twice the average background concentrations and no suitable thresholds were 

available. For organics in SWMU 4 sediments, the maximum concentration of bis(2 ethylhexyl)phthalate 

exceeded the most conservative threshold available and was retained as a COPC but did not exceed a 

less conservative threshold. Also, the maximum detected concentration of acetone exceeded the only 

toxicity threshold available and was retained as a sediment COPC. One organic, 2-butanone, was 

conservatively retained as a COPC in sediment since no suitable threshold was available. 
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TABLE 2-22 I 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER (pg/L) - SWMU 4 
NAS KEY WEST 

Frequency Average 
of Background Range of Ecological 

Analytes Detection Concentration Detected Values Threshold 
VOLATILE ORGANIC COMPOUNDS 

1,4-dioxane l/2 ND 11.9 NA 

1 ,I -dichloroethane II2 ND 4 1,130 

Chloroform II2 ND 0.28 470.8 

Ethylbenzene 112 ND 2.3 4.3 

Styrene 212 2.73 3.1 - 44.6 NA 

Xylenes (total) II2 ND 3.2 6,000 

Reason for Retention or Elimination as an 
Hazard Ecological Chemical of Potential Concern 

Quotient (COPC) 

Retained - no suitable threshold available 

0.00 Eliminated - does not exceed threshold 

0.00 Eliminated - does not exceed threshold 

0.53 Eliminated - does not exceed threshold 

Retained - no suitable threshold available 

0.00 Eliminated - does not exceed threshold 

ND = Not detected. 
NA = Not available. 

? 
0 

8 
s 

I\) 
I 

co 
00 

Analytes 

TABLE 2-22 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER (lJg/L) - SWMU 4 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 
VOLATILE ORGANIC COMPOUNDS 

1,4-dioxane 

1,1-dichloroethane 

Chloroform 

Ethylbenzene 

Styrene 

Xylenes (total) 

NO = Not detected. 
NA = Not available. 

1/2 NO 
1/2 NO 
1/2 NO 
1/2 NO 
2/2 2.73 

1/2 NO 

11.9 NA Retained - no suitable threshold available 

4 1,130 0.00 Eliminated - does not exceed threshold 

0.28 470.8 0.00 Eliminated - does not exceed threshold 

2.3 4.3 0.53 Eliminated - does not exceed threshold 

3.1 - 44.6 NA Retained - no suitable threshold available 

3.2 6,000 0.00 Eliminated - does not exceed threshold 
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TABLE 2-23 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER @g/L) - SWMU4 
NAS KEY WEST 

Analytes 

INORGANICS 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

Antimony 216 33.71 87.5 - 90.2 

Barium 316 6.93 3.8 - 7.3 

Iron 313 24.70 8.5 - 49.2 

4,300 0.02 Eliminated - does not exceed threshold 

10,000 0.0007 Eliminated - does not exceed 2 X background 

300 0.16 Eliminated - does not exceed 2 X background 

Lead I IMI 116 3.4 5.6 0.6 Eliminated - does not exceed threshold 

Mercury 216 0.52 0.53 - 0.6 0.025 24 Eliminated - does not exceed 2 X background 

Thallium l/6 4.73 2.8 6.3 0.4 Eliminated - does not exceed 2 X background 

Tin 313 ND 27.8 -44.5 73 0.61 Eliminated - does not exceed threshold 

Zinc I I 216 7.19 1 9.6- 13.3 86 0.15 Eliminated - does not exceed 2 X background 

SEMIVOLATILE ORGANIC COMPOUNDS 

N-nitroso-di-n-propylamine II4 ND 7 33,000 0.0002 Eliminated - does not exceed threshold I 
VOLATILE ORGANIC COMPOUNDS 

1 ,I, 1 -trichloroethane II6 

Dibromomethane II6 

Methylene chloride l/6 

ND 0.23 312 

ND 1.7 34 

1.50 2 2,560 

0.0007 Eliminated - does not exceed threshold 

0.05 Eliminated - does not exceed threshold 

0.0007 Eliminated - does not exceed threshold 

ND = Not detected. 
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TABLE 2-23 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (fJg/L) - SWMU4 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS 

Antimony 2/6 33.71 87.5 - 90.2 4,300 0.02 Eliminated - does not exceed threshold 

Barium 3/6 6.93 3.8 - 7.3 10,000 0.0007 Eliminated - does not exceed 2 X background 

Iron 3/3 24.70 8.5 - 49.2 300 0.16 Eliminated - does not exceed 2 X background 

Lead 1/6 NO 3.4 5.6 0.6 Eliminated - does not exceed threshold 

Mercury 2/6 0.52 0.53 - 0.6 0.025 24 Eliminated - does not exceed 2 X background 

Thallium 1/6 4.73 2.8 6.3 0.4 Eliminated - does not exceed 2 X background 

Tin 3/3 NO 27.8 - 44.5 73 0.61 Eliminated - does not exceed threshold 

Zinc 2/6 7.19 9.6 - 13.3 86 0.15 Eliminated - does not exceed 2 X background 

SEMIVOLATILE ORGANIC COMPOUNDS 

N-nitroso-di-n-propylamine NO 7 33,000 0.0002 Eliminated - does not exceed threshold 

VOLATILE ORGANIC COMPOUNDS 

1,1,1-trichloroethane 1/6 NO 0.23 312 0.0007 Eliminated - does not exceed threshold 

Oibromomethane 1/6 NO 1.7 34 0.05 Eliminated - does not exceed threshold 

Methylene chloride 1/6 1.50 2 2,560 0.0007 Eliminated - does not exceed threshold 

NO = Not detected. 
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TABLE 2-24 

CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 4 
NAS KEY WEST 

Analytes 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

IAluminum 313 1,331.89 1 1,230-2,680 1 NA IRetained - exceeds 2 X background and no 
lsuitable threshold available 

Antimony I/6 ND 8.8 12 0.7 Eliminated - does not exceed threshold 
Arsenic 616 2.63 1.5 - 2.9 7.24 0.1 Eliminated - does not exceed 2 X background 
Barium 616 9.27 6 - 8.1 40 0.2 Eliminated - does not exceed 2 X backaround 
Chromium 516 5.01 4.8 - 17.2 52.3 0.3 Eliminated - does not exceed threshold 
Copper 616 8.88 4.7 - 15.6 18.7 0.8 Eliminated - does not exceed 2 X background 
Lead 616 17.97 2.5 - 38.1 30.21218 1.310.2 Retained - exceeds 2 X background and HQ > 1 
Manganese 
Nickel 
Tin 

313 
316 
II3 

15.39 1 21.9-36.5 1 460 0.1 IEliminated - does not exceed threshold 
2.15 1.2 - 2.3 15.9 0.1 IEliminated - does not exceed 2 X background 
2 t.85 1 22.8 I NA I - IRetained - exceeds 2 X background and no I 

Vanadium 616 5.08 
Zinc 416 25.74 

SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) 

Bis(2-ethylhexyl)phthalate II4 1,992.17 
Chrysene II6 961.38 
Fluoranthene II6 982.38 
Phenanthrene I/6 ND 
Pvrene II6 968.46 

4.7 - 8.9 NA 
12.1 - 107 124 

490 18212,647 
37 384 
70 113 
60 86.7 
82 153 

suitable threshold available - 
Eliminated - does not exceed 2 X background 

0.9 Eliminated - does not exceed threshold 

2.710.19 Retained - HQ 1 1 I 
0.09 Eliminated - does not exceed threshold 
0.6 Eliminated - does not exceed threshold 
0.7 Eliminated - does not exceed threshold 
0.5 Eliminated - does not exceed threshold 

VOLATILE ORGANIC COMPOUNDS (ualkn) 

2-butanone 
Acetone 
Methylene chloride 
Tetrachloroethene 

. . - -. II4 8.49 11 NA Retained - no suitable threshold available 
214 30.9 38-200 64 3.1 Retained - HQ > 1 
l/6 7.5 19 427 0.04 Eliminated - does not exceed threshold 
316 4.33 0.97 - 1.5 530 0.003 Eliminated - does not exceed threshold 

NA = No suitable ecological threshold value was available. 

7 ND = Not detected. 
0 
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TABLE 2-24 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 4 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

INORGANICS (mg/kg) 
Aluminum 3/3 1,331.89 

Antimony 1/6 NO 
Arsenic 6/6 2.63 
Barium 6/6 9.27 
Chromium 5/6 5.01 
Copper 6/6 8.88 
Lead 6/6 17.97 
Manganese 3/3 15.39 
Nickel 3/6 2.15 
Tin 1/3 2.85 

Vanadium 6/6 5.08 
Zinc 4/6 25.74 

SEMIVOLATILE ORGANIC COMPOUNDS (J.l9/kg) 

Bis(2-ethylhexyl)phthalate 1/4 1,992.17 
Chrysene 1/6 961.38 
Fluoranthene 1/6 982.38 
Phenanthrene 1/6 NO 
Pyrene 1/6 968.46 

VOLATILE ORGANIC COMPOUNDS (J.lg/kg) 

2-butanone 1/4 8.49 
Acetone 2/4 30.9 
Methylene chloride 1/6 7.5 
T etrachloroethene 3/6 4.33 

NA = No suitable ecological threshold value was available. 
NO = Not detected. 

Reason for Retention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

1,230 - 2,680 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

8.8 12 0.7 Eliminated - does not exceed threshold 
1.5 - 2.9 7.24 0.1 Eliminated - does not exceed 2 X background 
6 - 8.1 40 0.2 Eliminated - does not exceed 2 X background 

4.8-17.2 52.3 0.3 Eliminated - does not exceed threshold 
4.7 - 15.6 18.7 0.8 Eliminated - does not exceed 2 X background 
2.5 - 38.1 30.2/218 1.3/0.2 Retained - exceeds 2 X background and HQ > 1 

21.9 - 36.5 460 0.1 Eliminated - does not exceed threshold 
1.2 - 2.3 15.9 0.1 Eliminated - does not exceed 2 X background 

22.8 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

4.7 - 8.9 NA - Eliminated - does not exceed 2 X background 
12.1 - 107 124 0.9 Eliminated - does not exceed threshold 

490 182/2,647 2.7/0.19 Retained - HQ > 1 
37 384 0.09 Eliminated - does not exceed threshold 
70 113 0.6 Eliminated - does not exceed threshold 
60 86.7 0.7 Eliminated - does not exceed threshold 
82 153 0.5 Eliminated - does not exceed threshold 

11 NA - Retained - no suitable threshold available 
38 - 200 64 3.1 Retained - HQ > 1 

19 427 0.04 Eliminated - does not exceed threshold 
0.97 - 1.5 530 0.003 Eliminated - does not exceed threshold 
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Inorganic surface soil COPCs with maximum concentrations in excess of threshold values and twice their 

average background concentrations consisted of chromium, copper, cyanide (not detected in 

background), mercury, and tin (Table 2-25). Antimony and beryllium were conservatively retained as 

COPCs in surface soils since their maximum concentrations exceeded twice their average background 

concentrations and no suitable soil thresholds were available. No organics detected in surface soils 

exceeded thresholds, but 2-chloro-1,3-butadiene, bis(2-ethylhexyl)phthalate, and acetone were 

conservatively retained as COPCs due to the absence of suitable surface soil thresholds. 

The inorganics cadmium, chromium, lead, vanadium, and zinc were retained as terrestrial plant COPCs 

since their maximum soil concentrations exceeded twice their average background concentrations and 

terrestrial plant thresholds, (Table 2-26). Cyanide was conservatively retained as a terrestrial plant COPC 

since it exceeded two times the average background concentration and no suitable threshold was 

available. Several organics detected in SWMU 4 surface soils were retained as COPCs since no 

thresholds were available from any source, including 4,4’-DDE, 4,4’-DDT, endosulfan I, bis(2- 

ethylhexyl)phthalate, 2-chloro-l,3-butadiene, acetone, carbon tetrachloride, cis-1,2-dichloroethene, and 

methylene chloride. 

2.7.4.1.3 Tissue Analvsis 

Minnows (sailfin mollies, killifish, and sheepshead minnows) were collected from the marsh immediately 

north of SWMU 4, and were cornposited by species into samples of approximately 30 graims each. 

Analytes detected in fish consisted of barium, chromium, copper, lead, manganese, mercury, zinc, several 

pesticides, and pyrene (Table 2-27). 

Red mangrove foliage was collected from locations at the edge of the marsh where scat of the Lower 

Keys marsh rabbit was observed. Analytes detected in foliage consisted of manganese, zinc, 4,4’-DDD, 

4,4’-DDT, gamma-BHC (lindane), and endrin aldehyde (Table 2-28). 

2.7.4.1.4 Foodchain Modeling 

Aluminum was the only significant contributor of potential risks to the Lower Keys marsh rabbit under both 

the maximum and mean contaminant concentration scenarios (Tables 2-29 and 2-30). The HI value for 

aluminum was 6.85 and 3.69 for the maximum and mean scenarios, respectively, and incidental ingestion 

of soil was the primary contaminant exposure pathway for both scenarios. Aluminum was also the only 

significant contributor of potential risk to the cotton rat for both exposure scenarios (Tables 2-31 and 2-32). 
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Inorganic surface soil COPCs with maximum concentrations in excess of threshold values and twice their 

average background concentrations consisted of chromium, copper, cyanide (not detected in 

background), mercury, and tin (Table 2-25). Antimony and beryllium were conservatively retained as 

COPCs in surface soils since their maximum concentrations exceeded twice their average background 

concentrations and no suitable soil thresholds were available. No organics detected in surface soils 

exceeded thresholds, but 2-chloro-1,3-butadiene, bis(2-ethylhexyl)phthalate, and acetone were 

conservatively retained as COPCs due to the absence of suitable surface soil thresholds. 

The inorganics cadmium, chromium, lead, vanadium, and zinc were retained as terrestrial plant COPCs 

since their maximum soil concentrations exceeded twice their average background concentrations and 

terrestrial plant thresholds, (Table 2-26). Cyanide was conservatively retained as a terrestrial plant CO PC 

since it exceeded two times the average background concentration and no suitable threshold was 

available. Several organics detected in SWMU 4 surface soils were retained as COPCs since no 

thresholds were avaitable from any source, including 4,4'-DDE, 4,4'-DDT, endosulfan I, bis(2-

ethylhexyl)phthalate. 2-chloro-1,3-butadiene, acetone, carbon tetrachloride, cis-1,2-dichloroethene, and 

methylene chloride. 

2.7.4.1.3 Tissue Analysis 

Minnows (sailfin mollies, killifish. and sheepshead minnows) were collected from the marsh immediately 

north of SWMU 4, and were composited by species into samples of approximately 30 grams each. 

Analytes detected in fish consisted of barium, chromium, copper, lead, manganese, mercury, zinc, several 

pesticides, and pyrene (Table 2-27). 

Red mangrove foliage was collected from locations at the edge of the marsh where scat of the Lower 

Keys marsh rabbit was observed. Analytes detected in foliage consisted of manganese, zinc, 4,4'-DDD, 

4,4'-DDT, gamma-SHC (lindane), and endrin aldehyde (Table 2-28). 

2.7.4.1.4 Foodchain Modeling 

Aluminum was the only significant contributor of potential risks to the Lower Keys marsh rabbit under both 

the maximum and mean contaminant concentration scenarios (Tables 2-29 and 2-30). The HI value for 

aluminum was 6.85 and 3.69 for the maximum and mean scenarios, respectively, and incidental ingestion 

of soil was the primary contaminant exposure pathway for both scenarios. Aluminum was also the only 

significant contributor of potential risk to the cotton rat for both exposure scenarios (Tables 2-31 and 2-32). 
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Analytes 

TABLE 2-25 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL -SWMU 4 

NAS KEY WEST 
PAGE 1 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard 

Detection 
Ecological Chemical of Potential Concern 

Concentration Detected Threshold Quotient (COPC) 
Values 

INORGANICS (mglkg) 

Aluminum I 212 1 1,887.29 1 243-3,180 1 600 5.3 
Antimony II6 

IEliminated - does not exceed 2 X background 
0.39 3.6 NA I /Retained - exceeds 2 X background and no 

Arsenic 316 1.29 0.24 - 1.4 60 
Barium 616 10.51 4.9- 11.9 440 
Beryllium 216 0.05 0.14 - 0.15 NA 

suitable threshold available 
0.02 Eliminated - does not exceed 2 X background 
0.03 Eliminated - does not exceed 2 X background 

Retained - exceeds 2 X background and no 
suitable threshold available 

v Cadmium 316 0.15 1.4 - 5.9 20 0.3 Eliminated - does not exceed threshold G Chromium n----- 616 
n ,A 

6.02 - .^ 5.5 -1 - 14.9 ^^_ 0.4 
.I 

37 Retained - exceeds 2 X background and HQ > 1 I 
In -.. I * ^.,. . ..- I 

Iv dropper I DID I 3.45 / /.I - 66.3 I 50 I 1 .J IKeraineq - exceeas 2 x backgrouno and HQ > 1 I I 

Cyanide II3 ND 21 0.005 1 4,2bO Lead /Retained - HQ > 1 616 15.66 8.7 - 60.8 500 
..A I.-... . . . I! 

Manganese 212 17.65 7.8 - 18.9 100 
Mercurv 516 0.03 0.08-O I6 I-II 

I u.l I trrmrnatea - aoes not exceed threshold II 

Nickel * 216 1.67 
Silver 316 ND Tin II4 1.94 

Vanadium 316 3.97 Zinc 616 15.22 

_.__ -..- 
II2 - 2.7 
1.1 - 1.5 11.2 

1.1 - 8.3 7.7 - 66.3 

200' 
50 

0.89 
20 200 

0.2 IEliminated - does not exceed 2 X background I 

1.6 IRetained - exceeds 2 X background and HQ > 1 1 

0.01 Eliminated - does not exceed2 X background 1 
0.03 Eliminated - does not exceed threshold I 

12.6 Retained - exceeds 2 X background and HQ > 1 
0.4 Eliminated - does not exceed threshold .-..l -0.. .I * . . . . . . ] 
u.J l trrminarea - aoes not exceea tnresnota II 

PESTlClDESlPCBs lualka) 
. . ” “I 

4,4-DDE 214 63123 22 - 29.5 100 0.3 Eliminated - does not exceed threshold 
4,4’-DDT II4 46.78 36.4 100 0.4 Eliminated - does not exceed threshold 
Endosulfan I II4 5.99 1.4 100 0.01 Eliminated - does not exceed threshold 

SEMIVOLATILE ORGANIC COMPOUNDS (uglkg) 

IBis(2-ethylhexyl)phthalate I II3 1 470.55 I 220 NA IRetained - no suitable threshold available 
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TABLE 2-25 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL -SWMU 4 
NAS KEY WEST 

PAGE 1 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Threshold Quotient (COPC) 
Values 

INORGANICS (mg/kg) 
Aluminum 2/2 1,887.29 243-3,180 600 5.3 Eliminated - does not exceed 2 X background 
Antimony 1/6 0.39 3.6 NA - Retained - exceeds 2 X background and no 

suitable threshold available 
Arsenic 3/6 1.29 0.24 - 1.4 60 0.02 Eliminated - does not exceed 2 X background 
Barium 6/6 10.51 4.9 - 11.9 440 0.03 Eliminated - does not exceed 2 X background 
Beryllium 2/6 0.05 0.14 - 0.15 NA - Retained - exceeds 2 X background and no 

suitable threshold available 
Cadmium 3/6 0.15 1.4 - 5.9 20 0.3 Eliminated - does not exceed threshold 
Chromium 6/6 6.02 5.5 - 14.9 0.4 37 Retained - exceeds 2 X background and HQ > 1 
Copper 6/6 5.43 7.1-66.3 50 1.3 Retained - exceeds 2 X background and HQ > 1 
Cyanide 1/3 ND 21 0.005 4,200 Retained - HQ > 1 
Lead 6/6 15.66 8.7 - 60.8 500 0.1 Eliminated - does not exceed threshold 
Manganese 2/2 17.65 7.8-18.9 100 0.2 Eliminated - does not exceed 2 X background 
Mercury 5/6 0.03 0.08 - 0.16 0.1 1.6 Retained - exceeds 2 X background and HQ > 1 
Nickel 2/6 1.67 1/2 - 2.7 200 0.01 Eliminated - does not exceed 2 X background 
Silver 3/6 ND 1.1 -1.5 50 0.03 Eliminated - does not exceed threshold 
Tin 1/4 1.94 11.2 0.89 12.6 Retained - exceeds 2 X background and HQ > 1 
Vanadium 3/6 3.97 1.1 - 8.3 20 0.4 Eliminated - does not exceed threshold 
Zinc 6/6 15.22 7.7 - 66.3 200 0.3 Eliminated - does not exceed threshold 

PESTICIDES/PCBs (lJg/kg) 
4,4'-DDE 2/4 63/23 22 - 29.5 100 0.3 Eliminated - does not exceed threshold 
4,4'-DDT 1/4 46.78 36.4 100 0.4 Eliminated - does not exceed threshold 
Endosulfan I 1/4 5.99 1.4 100 0.01 Eliminated - does not exceed threshold 

SEMIVOLATILE ORGANIC COMPOUNDS (lJg/kg) 
IBis(2-ethylhexyl)phthalate I 1/3 I 470.55 220 NA I Retained - no suitable threshold available 
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TABLE 2-25 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL -SWMU 4 
NAS KEY WEST 

PAGE 2 OF 2 

Analytes 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

VOLATILE ORGANIC COMPOUNDS 

~ 

VOLATILE ORGANIC COMPOUNDS @g/kg) (w/kg) 
2-chloro-1,3-butadiene l/2 I 
Acetone 213 
Carbon tetrachloride 115 
Cis-1,2-dichloroethene II4 
Methylene chloride 315 
Tetrachloroethene II5 

ND ND 
3.67 3.67 
ND ND 
ND ND 

2.8 2.8 
ND ND 

NA = No suitable ecological threshold value was available. 
ND = No detected. 

E 
2 2 

5 - 70 5 - 70 
3 3 
19 19 

12-69 12-69 
0.48 0.48 

NA 
NA 
300 
300 
300 
300 

/Retained - no suitable threshold available 
IRetained - no suitable threshold available I 

Retained - no suitable threshold available 
0.01 0.01 Retained - no suitable threshold available 

Eliminated - does not exceed threshold 
0.06 0.06 Eliminated - does not exceed threshold 
0.2 0.2 Eliminated - does not exceed threshold 
0.002 0.002 Eliminated - does not exceed threshold 

Eliminated - does not exceed threshold 
Eliminated - does not exceed threshold 
Eliminated - does not exceed threshold 

IEliminated - does not exceed threshold I 

I\) , ... 
o 
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TABLE 2-25 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL -SWMU 4 
NAs KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

VOLATILE ORGANIC COMPOUNDS (lJg/kg) 
2-chloro-1,3-butadiene 1/2 NO 
Acetone 2/3 3.67 
Carbon tetrachloride 1/5 NO 
Cis-1 ,2-dichloroethene 1/4 NO 
Methylene chloride 3/5 2.8 
T etrachloroethene 1/5 NO 

NA = No suitable ecological threshold value was available. 
NO = No detected. 

PAGE 2 OF 2 

Reason for Retention or Elimination a.s an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

2 NA - Retained - no suitable threshold available 
5 - 70 NA 0.01 Retained - no suitable threshold available 

3 300 Eliminated - does not exceed threshold 
19 300 0.06 Eliminated - does not exceed threshold 

12 - 69 300 0.2 Eliminated - does not exceed threshold 
0.48 300 0.002 Eliminated - does not exceed threshold 
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ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 4 
NAS KEY WEST 

PAGE 1 OF 2 

Analytes 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

Aluminum 212 1 1887.29 1 243-3,180 1 50 63.6 

Antimony II6 0.39 3.6 5 0.7 

Arsenic 316 1.29 0.24 - 1.4 10 0.1 

Barium 616 10.51 4.9- 11.9 500 0.02 

Beryllium 2i6 0.05 0.14 - 0.15 10 0.02 
I I I I I 

Cadmium 316 0.15 1.4 - 5.9 3 1.97 

Chromium 616 6.02 5.5 - 14.9 1 14.9 

v Copper 616 5.43 7.1 - 66.3 100 0.7 

Cyanide 
I I I I 

II3 ND 21 NA 

IEliminated - does not exceed 2 X background 

Eliminated - does not exceed threshold 

,Eliminated - does not exceed 2 X background 
I 

‘Eliminated - does not exceed 2 X background 

Eliminated - does not exceed threshold 

Retained - exceeds 2 X backqround and HQ > 1 

Retained - exceeds 2 X background and HQ > 1 

Eliminated - does not exceed threshold 

Retained - exceeds 2 X background and no suitable 
threshold available 
Retained - exceeds 2 X backsround and HQ > 1 

Eliminated - does not exceed 2 X background 

Eliminated - does not exceed threshold 

Eliminated - does not exceed 2 X background 

Eliminated - does not exceed threshold 

Eliminated - does not exceed threshold 

Retained - exceeds 2 X background and HQ > 1 

Retained - exceeds 2 X backaround and HQ > 1 

I/ _ I 
_ I 

:/ 
I 

:I 

I 
I 1 

PESTlClDESlPCBs @g/kg) 
4,4-DDE 214 63.23 22 - 29.5 NA Retained - no suitable threshold available 

4,4’-DDT l/4 
I 

46.78 36.4 NA Retained - no suitable threshold available I 
Endosulfan I II4 5.99 1.4 NA Retained - no suitable threshold available I 
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TABLE 2-26 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 4 
NAS KEY WEST 

PAGE 1 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mg/kg) 
Aluminum 2/2 1887.29 243-3,180 50 63.6 Eliminated - does not exceed 2 X background 

Antimony 1/6 0.39 3.6 5 0.7 Eliminated - does not exceed threshold 

Arsenic 3/6 1.29 0.24 - 1.4 10 0.1 Eliminated - does not exceed 2 X background 

Barium 6/6 10.51 4.9 - 11.9 500 0.02 Eliminated - does not exceed 2 X background 

Beryllium 2/6 0.05 0.14 - 0.15 10 0.02 Eliminated - does not exceed threshold 

Cadmium 3/6 0.15 1.4 - 5.9 3 1.97 Retained - exceeds 2 X background and HQ > 1 

Chromium 6/6 6.02 5.5 - 14.9 1 14.9 Retained - exceeds 2 X background and HQ > 1 

Copper 6/6 5.43 7.1 - 66.3 100 0.7 Eliminated - does not exceed threshold 

Cyanide 1/3 NO 21 NA - Retained - exceeds 2 X background and no suitable 
threshold available 

Lead 6/6 15.66 8.7 - 60.8 50 1.2 Retained - exceeds 2 X background and HQ > 1 

Manganese 2/2 17.65 18.9 500 0.04 Eliminated - does not exceed 2 X background 

Mercury 5/6 0.03 0.08 - 0.16 0.3 0.5 Eliminated - does not exceed threshold 

Nickel 2/6 1.67 1.2-2.7 30 0.09 Eliminated - does not exceed 2 X background 

Silver 3/6 NO 1.1 - 1.5 2 0.8 Eliminated - does not exceed threshold 

Tin 1/4 1.94 11.2 50 0.2 Eliminated - does not exceed threshold 

Vanadium 3/6 3.97 1.1-8.3 2 4.2 Retained - exceeds 2 X background and HQ > 1 

Zinc 6/6 15.22 7.7 - 66.3 50 1.3 Retained - exceeds 2 X background and HQ > 1 

PESTICIDES/PCBs (~g/kg) 
4,4'-OOE 2/4 63.23 22 - 29.5 NA - Retained - no suitable threshold available 

4,4'-OOT 1/4 46.78 36.4 NA - Retained - no suitable threshold available 

Endosulfan I 1/4 5.99 1.4 NA - Retained - no suitable threshold available 
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TABLE 2-26 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 4 

NAS KEY WEST 
PAGE 2 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 
Bis(2-ethylhexyl)phthalate II3 470.55 220 NA Retained - no suitable threshold available 

I 

VOLATILE ORGANIC COMPOUNDS @g/kg) 
2-chloro-1,3-butadiene l/2 ND 2 NA Retained - no suitable threshold available 

Acetone 213 3.67 5 - 70 NA Retained - no suitable threshold available 

Carbon tetrachloride II5 ND 3 NA Retained - no suitable threshold available 

Cis-1,2-dichloroethene II4 ND 19 NA Retained - no suitable threshold available 

Methylene chloride 315 2.8 12-69 NA Retained - no suitable threshold available 

Y Tetrachloroethene II5 ND 0.48 10 0.048 

G 

Eliminated - does not exceed threshold 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 
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TABLE 2-26 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 4 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

SEMIVOLATILE ORGANIC COMPOUNDS (l.Ig/kg) 
!Sis(2-ethylhexyl)phthalate! 1/3 I 470.55 

VOLATILE ORGANIC COMPOUNDS (l.Ig/kg) 
2-chloro-1,3-butadiene 1/2 NO 

Acetone 2/3 3.67 

Carbon tetrachloride 1/5 NO 

Cis-1,2-dichloroethene 1/4 NO 

Methylene chloride 3/5 2.8 

Tetrachloroethene 1/5 NO 

NA = No suitable ecological threshold value was available. 
NO = Not detected. 

PAGE 2 OF 2 

Reason for Retention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

220 NA I Retained - no suitable threshold available 

2 NA - Retained - no suitable threshold available 

5 - 70 NA - Retained - no suitable threshold available 

3 NA - Retained - no suitable threshold available 

19 NA - Retained - no suitable threshold available 

12 - 69 NA - Retained - no suitable threshold available 

0.48 10 0.048 Eliminated - does not exceed threshold 
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TABLE 2-27 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN MINNOWS FROM SWMU 4 AND 
BACKGROUND SITES 

NAS KEY WEST 

Frequency 
of 

Detection 

SWMU 4 BACKGROUND 

Range of Range of 
Detected Frequency Detected 
Values Average1 of Detection Values Average1 

INORGANICS (mglkg) 
1 Barium 1.70-2.20 1 1.07 39158 1 0.67-9.90 1 2.43 

1.10 I 0.47 2158 I 1.00-3.10 I n 41 

-- ---- 

5.50 1 

I 

3.79 I Ii24 16.20 
.‘-- 0 I 0.02 17158 1 0.01-0.06 1 n 07 

-.-- 
5.00 1 2.52 57158 1 3.80-106.00 1 28.75 

.. .- 
I . .,..v I 

indosulfan I 12120 1 0.20-12.00 1 2.76 I 6158 1 ii 
an II 13/20 1 0.17-2.70 1 1.36 I 

Semivolatiles 
Pyrene It6 430.00 1 678.33 o/34 I 

1 One-half the detection limit used for all non-detected values. 
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SUMMARY STATISTICS FOR ANAL YTES DETECTED IN MINNOWS FROM SWMU 4 AND 
BACKGROUND SITES 

NASKEYWEST 

SWMU4 BACKGROUND 

Frequency Range of Range of 
of Detected Frequency Detected 

Detection Values Average1 of Detection Values Average1 

INORGANICS (mg/kg) 
Barium 9/21 1.70-2.20 1.07 ~2.43 Chromium 2/21 0.90-1.1l¢ 0.47 0.41 
Copper 12/21 10.70-38.3 11.91 0.70-22.80 4.63 
Lead 11/21 2.10-2.90 1.52 41/58 0.14-11.90 1.50 
Manganese 21/21 2.60-5.50 3.79 1/24 16.20 1.38 
Mercury 1121 0.10 0.02 ~0.01-0~ 
Zinc 21/21 31.30-109.00 59.00 . 13. 41.38 
PESTICIDEJPCBs (iJg/kg) 
4,4'-DDD 6/20 1.10-2.40 2.05 ~ 0.25-16.60 3.95 
4,4'-DDE 19120 0.75-5.00 2.52 3.80-106.00 28.75 
4,4'-DDT 17120 1.90-24.00 7.57 4/58 0.63-2.50 1.02 
Aldrin 12/20 0.27-2.70 1.07 5/58 0.28-2.00 0.70 
beta-SHC 14120 1.00-3.00 1.65 5/58 1.30-6.00 0.95 
delta-BHC 15/20 0.07-1.70 1.07 13/58 0.08-1.00 0.58 
gamma-BHC (lindane) 4120 0.11-0.66 1.01 0/58 
Chlorobenzilate 13/20 8.10-68.00 28.31 3/56 73.0-190.0 483.2 
Dieldrin 14/20 0.16-2.80 1.45 11/58 0.34-4.90 1.13 
Endosulfan I 12/20 0.20-1 2.76 6/58 0.66-2.60 0.73 
Endosulfan II 13/20 0.17-2.70 1.36 1/58 1.90 1.02 
Endosulfan sulfate 18120 2.10-76.00 17.07 3/58 1.60-9.80 1.30 
Endrin 1/20 1.10 2.33 2158 1.00-1.10 0.98 
Endrin aldehyde 20120 3.20-26.00 11.26 3.40-5.40 1.15 
Heptachlor 

H~ 
0.47-4.40 1.47 0/58 

Isodrin 0.45-6.20 2.30 0/58 
Methoxychlor 3.60-27.00 12.00 1/58 1.90 3.73 
SemlVolatlles 

I Pyrena 1/6 430.00 678.33 0/34 

One-half the detection limit used for all non-detected values. 
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TABLE 2-28 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN VEGETATION FROM SWMU 4 AND 
BACKGROUND SITES 

NAS KEY WEST 

SWMU 4 BACKGROUND 

Frequency Range of Range of 
of Detected Frequency Detected 

Detection Values Average1 of Detection Values 
3 
.Averagel 

IANICS (mglkg) 
nese 313 1 7.10-24.70 1 13.40 416 3.60-6.70 363 

l/3 2.20 1 1.27 216 12.80-55.50 13 

lNORG 
Mangal 
Zinc .-.-- --.__ , .-z--1 
PESTlClDElPCBs pglkg) 

4,4’-DDD II3 0.06 1 1.12 l/6 l.1° 4.4’-DDT II3 0.11 I 1.14 116 0.20 I ZFI 

gamma-BHC (lindane) 1 313 1 0.83-1.80 1 1.28 216 1 0.05-0.21 1 0.61 

Endrin aldehyde l/3 0.16 1 1.15 I 616 1 0.26-1.20 1 0.75 

1 One-half the detection limit used for all non-detected values. 

TABLE 2-29 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Chemical to Total 
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SUMMARY STATISTICS FOR ANAL YTES DETECTED IN VEGETATION FROM SWMU 4 AND 
BACKGROUND SITES 

NAS KEY WEST 

SWMU4 BACKGROUND 

Frequency Range of Range of 
of Detected Frequency Detected 

Detection Values Average1 of Detection Values 

INORGANICS (mg/kg) 
Manganese 313 7.10-24.70 13.40 3.60-6.70 
Zinc 113 2.20 1.27 12.80-55.50 
PESTICIDE/PCBs JJ9/kg) 
4,4'-000 1/3 0.06 1.12 116 1.10 
4,4'-00T 1/3 0.11 1.14 116 0.20 
gamma-SHe (lindane) 3/3 0.83-1.80 1.28 216 0.05-0.21 
Endrin aldehyde 1/3 0.16 1.15 616 0.26-1.20 

1 One-half the detection limit used for all non-detected values. 

AIK-98-0001 

TABLE 2-29 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 6.85 94.5 
Antimony 0.12 1.7 
Tin 0.09 1.3 
Arsenic 0.05 0.6 
Lead 0.03 0.4 
All others 0.11 1.5 
Total receptor HI 7.25 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 7.2 99.8 
Food 0.02 0.3 
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Average1 

3.63 
12.42 

1.54 
1.38 
0.61 
0.75 
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TABLE 2-30 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Lead 
All others 
Total receDtor HI 

0.02 id 
0.05 1.3 
3.85 

TABLE 2-31 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Total HI per 
Chemical for all 

% Contribution of 
Chemical to Total 

Chemical Pathways 
Aluminum 3.03 
Antimony 0.05 
Tin 0.04 

Receptor HI 
94.2 

1.7 
1.3 

Arsenic 0.02 0.6 
Manganese 0.02 0.6 
All others 0.05 1.6 
Total receptor HI 3.22 

* 
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TABLE 2-30 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 3.69 95.7 
Antimony 0.05 1.3 
Tin 0.03 0.9 
Arsenic 0.02 0.4 
Lead 0.02 0.4 
All others 0.05 1.3 
Total receptor HI 3.85 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 3.84 99.7 
Food 0.01 0.3 

TABLE 2-31 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 3.03 94.2 
Antimony 0.05 1.7 
Tin 0.04 1.3 
Arsenic 0.02 0.6 
Manganese 0.02 0.6 
All others 0.05 1.6 
Total receptor HI 3.22 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
! Soil 3.2 99.4 

Food 0.02 0.6 
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TABLE 2-32 

MAJOR CONTRIBUTORS TO RISK FOR THE COlTON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Chemical 
Aluminum 
Antimony 
Tin 
Manganese 
Arsenic 
All others 
Total receptor HI 

Total HI per 
Chemical for all 

Pathways 
1.63 
0.02 
0.01 
0.01 
0.00 
0.02 
1.71 

% Contribution of 
Chemical to Total 

Receptor HI 
95.4 

1.3 
0.9 
0.6 
0.4 
1.4 
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TABLE 2-32 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 1.63 95.4 

timony 0.02 1.3 
Tin 0.01 0.9 
Manganese 0.01 0.6 
Arsenic 0.00 0.4 
All others 0.02 1.4 
Total receptor HI 1.71 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 1.70 99.4 
Food 0.01 0.6 
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Incidental ingestion of soil accounted for the majority of contaminant exposure for the cotton rat, and HI 

values for aluminum were 3.03 and 1.63 for the maximum and mean concentration scenarios, 

respectively. Cyanide, 4,4’-DDT, 4,4’-DDE were the primary contributors of potential risks for the kestrel 

under both the maximum and mean concentration scenarios, but no individual HI values exceeded 1.0 

(Tables 2-33 and 2-34). Since ingestion of soil or water was not considered in the model for the kestrel, 

ingestion of contaminated food accounted for 100 percent of total contaminant exposure. For the great 

blue heron, 4,4’-DDT, zinc, barium, 4,4’-DDE, and chromium were the primary contributors of potential 

risks using maximum contaminant concentrations in fish (Table 2-35) while zinc, 4,4’-DDT, barium, 4,4’- 

DDE, and 4,4’-DDD were the primary contributors of potential risks using mean concentrations in fish 

(Table 2-36). HI values were 1.23 and 1.08 for 4,4’-DDT and zinc, respectively, in the maximum exposure 

scenarios. The highest HI from the mean exposure scenario was 0.59 for zinc. 

2.7.4.2 Discussion 

Styrene and 1,4-dioxane were the only COPCs in groundwater, and were retained as COPCs because no 

suitable ecological threshold was available. Neither of these compounds were detected in any surface- 

water, sediment, surface soil, or subsurface soil samples collected from the site vicinity. Thus, migration 

of these compounds from site-related groundwater to nearby surface waters or sediments does not 

appear to be occurring, and the presence of these compounds in groundwater does not appear to be due 

to site-related soil contamination. The lack of any surface-water COPCs suggests that surface-water 

contamination and related risks to aquatic receptors are negligible at SWMU 4. 

Lead, tin, and aluminum were the only inorganic COPCs in SWMU 4 sediments. The only sediment 

sample that exceeded the most conservative threshold for lead was located south of Building A-980 

(Sample S4SS-I), where aquatic habitat consists of an isolated ditch adjacent to Midway Avenue. The 

hazard quotient (HQ) for lead in this sample was indicative of low potential risk (HQ=1.3). No sediment 

samples in the marsh north of the site exceeded the most conservative threshold value for lead. Sediment 

thresholds were not available for tin or aluminum. Tin was detected in the same sample (S4SS-1) from 

the ditch south of Building A-980 and was not detected in samples from the marsh north of the site. 

Aluminum in one sediment sample was less than the average background value, and only one of three 

samples exceeded twice the average background concentration for aluminum. Aluminum was not 

detected in any fish or plant sample from SWMU 4. Bis(2-ethylhexyl)phthalate was detected in only one of 

four sediment samples (S4SS-I), and the HQ was indicative of relatively low potential risk (HQ=2.7). 

Phthalates are commonly detected in soils and sediments, and the concentration in this sample was much 
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Incidental ingestion of soil accounted for the majority of contaminant exposure for the cotton rat, and HI 

values for aluminum were 3.03 and 1.63 for the maximum and mean concentration scenarios, 

respectively. Cyanide, 4,4'-DDT, 4,4'-DDE were the primary contributors of potential risks for the kestrel 

under both the maximum and mean concentration scenarios, but no individual HI values exceeded 1.0 

(Tables 2-33 and 2-34). Since ingestion of soil or water was not considered in the model for the kestrel, 

ingestion of contaminated food accounted for 100 percent of total contaminant exposure. For the great 

blue heron, 4,4'-DDT, zinc, barium, 4,4'-00E, and chromium were the primary contributors of potential 

risks using maximum contaminant concentrations in fish (Table 2-35), while zinc, 4,4'-DDT, barium, 4,4'

DDE, and 4,4'-00D were the primary contributors of potential risks using mean concentrations in fish 

(Table 2-36). HI values were 1.23 and 1.08 for 4,4'-ODT and zinc, respectively, in the maximum exposure 

scenarios. The highest HI from the mean exposure scenario was 0.59 for zinc. 

2.7.4.2 Discussion 

Styrene and 1 ,4-dioxane were the only COPCs in groundwater, and were retained as COPCs because no 

suitable ecological threshold was available. Neither of these compounds were detected in any surface

water, sediment, surface soil, or subsurface soil samples collected from the site vicinity. Thus, migration 

of these compounds from site-related groundwater to nearby surface waters or sediments does not 

appear to be occurring, and the presence of these compounds in groundwater does not appear to be due 

to site-related soil contamination. The lack of any surface-water COPCs suggests that surface-water 

contamination and related risks to aquatic receptors are negligible at SWMU 4. 

Lead, tin, and aluminum were the only inorganic COPCs in SWMU 4 sediments. The only sediment 

sample that exceeded the most conservative threshold for lead was located south of Building A-980 

(Sample S4SS-1), where aquatic habitat consists of an isolated ditch adjacent to Midway Avenue. The 

hazard quotient (HQ) for lead in this sample was indicative of low potential risk (HQ=1.3). No sediment 

samples in the marsh north of the site exceeded the most conservative threshold value for lead. Sediment 

thresholds were not available for tin or aluminum. Tin was detected in the same sample (S4SS-1) from 

the ditch south of Building A-980 and was not detected in samples from the marsh north of the site. 

Aluminum in one sediment sample was less than the average background value, and only one of three 

samples exceeded twice the average background concentration for aluminum. Aluminum was not 

detected in any fish or plant sample from SWMU 4. Bis(2-ethylhexyl)phthalate was detected in only one of 

four sediment samples (S4SS-1), and the HQ was indicative of relatively low potential risk (HQ=2.7). 

Phthalates are commonly detected in soils and sediments, and the concentration in this sample was much 
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TABLE 2-33 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Chemical 
Cyanide 
4,4’-DDT 
4,4’-DDE 
Zinc 
Antimonv 
All others 
Total receptor HI 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 
0.85 85.4 
0.06 5.8 
0.04 4.3 
0.02 2.1 
0.01 0.8 
0.02 1.6 
1 .oo 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway 
Soil 0.0 
Food 1.00 

Receptor HI 
0.0 

100.0 

TABLE 2-34 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Total HI per 
Chemical for all 

% Contribution of 
Chemical to Total 

Chemical Pathways 
Cyanide 0.35 
4,4’-DDE 0.05 
4.4’-DDT 0.05 

Receptor HI 
73.5 
11.0 
10.8 

Zinc 0.01 2.5 
Antimony 0.00 0.7 
All others 0.01 1.5 
Total receptor HI 0.5 

Total HI per 
% Contribution of 
Pathway to Total 

Pathway Pathway 
Soil 0.0 
Food 0.5 

Receptor HI 
0.0 

100.0 
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TABLE 2-33 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NASKEYWEST 

Chemical 
Cyanide 
4,4'-00T 
4,4'-00E 
Zinc 
Antimony 
All others 
Total receptor HI 

Pathwa 
Soil 
Food 

Total HI per 
Chemical for all 

Pathways 
0.85 
0.06 
0.04 
0.02 
0.01 
0.02 
1.00 

Total HI per 
Pathway 

0.0 
1.00 

TABLE 2-34 

% Contribution of 
Chemical to Total 

Receptor HI 
85.4 

5.8 
4.3 
2.1 
0.8 
1.6 

% Contribution of 
Pathway to Total 

Receptor HI 
0.0 

100.0 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Cyanide 0.35 73.5 
4,4'-00E 0.05 11.0 
4,4'-ODT 0.05 10.8 
Zinc 0.01 2.5 
Antimony 0.00 0.7 
All others 0.01 1.5 
Total receptor HI 0.5 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.0 0.0 
Food 0.5 100.0 
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TABLE 2-35 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT-BLUE HERON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Chemical 
4,4’-DDT 
Zinc 
Barium 
4,4’-DDE 
Chromium 
All others 
Total receptor HI 

Total HI per 
Chemical for all 

Pathways 
1.23 
-I .08 
0.63 
0.26 
0.16 
0.50 
3.86 

% Contribution of 
Chemical to Total 

Receptor HI 
32.0 
28.0 
16.2 

13.0 

TABLE 2-36 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT-BLUE HERON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Chemical 
Zinc 
4.4’-DDT 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 
0.59 33.7 
0.39 22.4 

Barium 0.30 17.5 
4,4’-DDE 0.13 7.5 
4,4’-DDD 0.11 6.1 
All others 0.04 12.8 
Total recePtor HI 1.74 

, I I , 

Pathwav 
Soil - 
Food 

% Contribution of 
Total HI per Pathway to Total 

Pathwav Recetdor HI 
0.0. 1 O.-O 
1.74 I 100.0 
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TABLE 2-35 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT-BLUE HERON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
4,4'-DDT 1.23 32.0 
Zinc 1.08 28.0 
Barium 0.63 16.2 
4,4'-DDE 0.26 6.7 
Chromium 0.16 4.1 
All others 0.50 13.0 
Total receptor HI 3.86 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.0 0.0 
Food 3.86 100.0 

TABLE 2-36 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT-BLUE HERON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 4 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Zinc 0.59 33.7 
4,4'-DDT 0.39 22.4 
Barium 0.30 17.5 
4,4'-DDE 0.13 7.5 
4,4'-DDD 0.11 6.1 
All others 0.04 12.8 
Total receptor HI 1.74 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.0 0.0 
Food 1.74 100.0 
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less than the average background value for this compound. In addition, the single detected val’ue of this 

compound did not exceed a less conservative threshold. Acetone exceeded its sediment threshold in only 

one sample (S4SS-1). Acetone is a common laboratory contaminant, and its hazard quotient was 

indicative of relatively low potential risk (HQ=3.1). No sediment threshold value was available for 

2-butanone, but it was detected only in sediment sample S4SS-1. In conclusion, concentrations of lead, 

tin, acetone, 2-butanone, and bis(2-ethylhexyl)phthalate) in sediments were elevated only in sample 

S4SS-1 (collected in 1993) although the HQs were indicative of relatively low potential risks. This sample 

was collected from the ditch downslope of the former in-ground 55-gallon drum. This location was not 

sampled in 1996, but sediment sample S4SS-7, collected in 1996 approximately 300 feet east of sample 

S4SS-1, did not contain elevated concentrations of COPCs. Therefore, migration from this potential “hot 

spot” or from other site-related sources of contamination does not appear to have occurred. 

,.,A_ 

Seven inorganic analytes and three organic compounds were identified as COPCs in surface soils. 

Cyanide was detected in one 1993 soil sample near the former location of the drum south of the Building 

A-980; the resultant hazard quotient was quite high (HQ=4,200). Tin was detected in the same sample 

(HQ=12.6), but in no other surface soil samples. Chromium was detected in all six surface soil samples 

(HQ=37), and all values exceeded the soil threshold value. These three soil COPCs do not appear to 

have significantly impacted sediments, since cyanide was not detected in any of four sediment samples, 

tin was detected in only one of three sediment samples, and chromium was not a sediment COPC. The 

other soil COPCs were either detected in a small proportion of samples or at concentrations with HQs 

indicative of low potential risk. 

,,, “^ii> >. 

HQs for plant COPCs were relatively low except for chromium (HQ=14.4) and aluminum (HIQ=63.6). 

However, neither of these metals were detected in any of the three vegetation samples collected from the 

site. Concentrations of copper and lead exceeded ecological thresholds in only a single sample (S4SB-2). 

Cyanide was conservatively retained as a terrestrial plant COPC since it exceeded two times the average 

background concentration and no suitable threshold was available. The authors who derived the plant 

thresholds for metals in soil consider the thresholds to be very conservative (Will and Suter, 199!5b). This 

is because soluble salts of metals are applied to growth substrates as the route of exposure in most plant 

toxicity tests. As a result, the metals are more bioavailable than most naturally-occurring metals or metals 

at many waste sites (Will and Suter, 1995b). The scarcity of terrestrial plant thresholds for organic 

compounds precluded a detailed assessment of potential risks to terrestrial plants from organics in surface 

soil. However, plants do not translocate organics to the extent that they translocate inorganics. Overall, 

the concentrations of COPCs in soil suggest low potential risk to terrestrial receptors. Elevated values for 

cyanide and tin were recorded in a sample collected near the former location of the south drum adjacent 

to Building A-980, where terrestrial habitat consists of turf-grass. In addition, results of the foodchain 

modeling (discussed below) indicate low potential risks from soil COPCs. 

AIK-98-0001 2-113 CT0 0007 

Rev. 2 
1/16/98 

less than the average background value for this compound. In addition, the single detected value of this 

compound did not exceed a less conservative threshold. Acetone exceeded its sediment threshold in only 

one sample (S4SS-1). Acetone is a common laboratory contaminant, and its hazard quotient was 

indicative of relatively low potential risk (HO=3.1). No sediment threshold value was available for 

2-butanone, but it was detected only in sediment sample S4SS-1. In conclusion, concentrations of lead, 

tin, acetone, 2-butanone, and bis(2-ethylhexyJ)phthalate) in sediments were elevated only in sample 

S4SS-1 (collected in 1993), although the HQs were indicative of relatively low potential risks. This sample 

was collected from the ditch downslope of the former in-ground 55-gallon drum. This location was not 

sampled in 1996, but sediment sample S4SS-7, collected in 1996 approximately 300 feet east of sample 

S4SS-1, did not contain elevated concentrations of COPCs. Therefore, migration from this potential "hot 

spof' or from other site-related sources of contamination does not appear to have occurred. 

Seven inorganic analytes and three organic compounds were identified as COPCs in surface soils. 

Cyanide was detected in one 1993 soil sample near the former location of the drum south of the Building 

A-9S0; the resultant hazard quotient was quite high (HQ=4,200). Tin was detected in the same sample 

(HQ=12.6), but in no other surface soil samples. Chromium was detected in all six surface soil samples 

(HQ=37), and all values exceeded the soil threshold value. These three soil COPCs do not appear to 

have Significantly impacted sediments. since cyanide was not detected in any of four sediment samples, 

tin was detected in only one of three sediment samples, and chromium was not a sediment COPC. The 

other soil COPCs were either detected in a small proportion of samples or at concentrations with HOs 

indicative of low potential risk. 

HQs for plant COPCs were relatively low except for chromium (HO=14.4) and aluminum (HQ=63.6). 

However. neither of these metals were detected in any of the three vegetation samples collected from the 

site. Concentrations of copper and lead exceeded ecological thresholds in only a Single sample (S4SB-2). 

Cyanide was conservatively retained as a terrestrial plant COPC since it exceeded two times the average 

background concentration and no suitable threshold was available. The authors who derived the plant 

thresholds for metals in soil consider the thresholds to be very conservative (Will and Suter, 1995b). This 

is because soluble salts of metals are applied to growth substrates as the route of exposure in most plant 

toxiCity tests. As a result, the metals are more bioavailable than most naturally-occurring metals or metals 

at many waste sites (Will and Suter, 1995b). The scarcity of terrestrial plant thresholds for organic 

compounds precluded a detailed assessment of potential risks to terrestrial plants from organics in surface 

soil. However, plants do not translocate organics to the extent that they translocate inorganics. Overall, 

the concentrations of COPCs in soil suggest low potential risk to terrestrial receptors. Elevated values for 

cyanide and tin were recorded in a sample collected near the former location of the south drum adjacent 

to Building A-9aO, where terrestrial habitat consists of turf-grass. In addition, results of the foodchain 

modeling (discussed below) indicate low potential risks from soil COPCs. 
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Concentrations of most metals and pesticides in fish collected from the marsh north of SWMU 4 were 

similar to those in fish collected from background locations and less than concentrations considered to be 

hazardous to piscivorous receptors. Values for copper and zinc tended to be slightly higher than 

background values, but neither of these metals were COPCs in surface water or sediment. The frequency 

of detection of manganese was much greater than in background samples, but concentrations of this 

micronutrient (2.6 to 5.5 mg/kg) do not appear to be excessive. Concentrations of lead in II of 13 

sheepshead minnow samples exceeded the 2.0 mg/kg piscivorous mammal protection criteria, but lead 

was not detected in other minnow species from this site. As discussed in Chapter 7 of Appendix F, lead in 

9 of 11 sheepshead minnows from background sites exceeded 2.0 mg/kg, and only 2 of 47 background 

minnow samples of other species exceeded 2.0 mg/kg lead. Thus, sheepshead minnows appear to 

accumulate lead to a greater extent than the other species collected during this study. Lead was detected 

in 11 of 13 sheepshead minnows collected from the marsh at SWMU 4 (range = 2.1 to 2.9 mg/kg; 

mean = 2.22 mg/kg). These values are similar to those from background sites, where lead was detected 

in II of II sheepshead minnows (range = 0.33 to 11.9 mg/kg; mean = 5.76 mglkg). 

The frequency of detection of several organochlorine pesticides were greater than in background samples, 

but concentrations were typically similar to those in background samples. Endosulfan sulfate and endrin 

aldehyde were detected much more frequently and at higher concentrations in SWMU 4 samples than in 

background samples, but mean values do not appear to be high (17.07 mg/kg and 11.26 mg/kg for 

endosulfan sulfate and endrin aldehyde, respectively). Protective thresholds for these two contaminants 

were not available. In general, a low level of risk is associated with whole body tissue residues of 

organochlorine contaminants of less than 100 pg/kg in marine and estuarine organisms (Gibson and 

Dillon, 1989). All organochlorine pesticide values in fish tissue were below 100 ug/kg, and most values 

were less than 20 uglkg. 

Pyrene was the only semivolatile compound detected in fish from SWMU 4 and was detected in only one 

of six minnow samples. Pyrene was not detected in surface water or soil and was detected in only one 

sediment sample, where its concentration was well below the ecological threshold value. 

Two metals and four pesticides were detected in the three vegetation samples collected from the edge of 

the marsh north of Building A-980. All detected concentrations for zinc, DDD, DDT, and endrin aldehyde 

were less than in background vegetation samples. Manganese and gamma-BHC (lindane) were detected 

in all vegetation samples, and values were higher than in background samples. However, the highest 

gamma-BHC (lindane) value at SWMU 4 was only 1.8 mg/kg. A toxicity threshold for manganese (a vital 

micronutrient for plants and animals) in plant tissue was not available. However, detected concentrations 
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Concentrations of most metals and pesticides in fish collected from the marsh north of SWMU 4 were 

similar to those in fish collected from background locations and less than concentrations considered to be 

hazardous to piscivorous receptors. Values for copper and zinc tended to be slightly higher than 

background values, but neither of these metals were COPCs in surface water or sediment. The frequency 

of detection of manganese was much greater than in background samples, but concentrations of this 

micronutrient (2.6 to 5.5 mg/kg) do not appear to be excessive. Concentrations of lead in 11 of 13 

sheepshead minnow samples exceeded the 2.0 mg/kg piscivorous mammal protection criteria, but lead 

was not detected in other minnow species from this site. As discussed in Chapter 7 of Appendix F, lead in 

9 of 11 sheepshead minnows from background sites exceeded 2.0 mg/kg, and only 2 of 47 background 

minnow samples of other species exceeded 2.0 mg/kg lead. Thus, sheepshead minnows appear to 

accumulate lead to a greater extent than the other species collected during this study. Lead was detected 

in 11 of 13 sheepshead minnows collected from the marsh at SWMU 4 (range = 2.1 to 2.9 mg/kg; 

mean = 2.22 mg/kg). These values are similar to those from background sites, where lead was detected 

in 11 of 11 sheepshead minnows (range = 0.33 to 11.9 mg/kg; mean = 5.76 mg/kg). 

The frequency of detection of several organochlorine pesticides were greater than in background samples, 

but concentrations were typically similar to those in background samples. Endosulfan sulfate and endrin 

aldehyde were detected much more frequently and at higher concentrations in SWMU 4 samples than in 

background samples, but mean values do not appear to be high (17.07 mg/kg and 11.26 mg/kg for 

endosulfan sulfate and endrin aldehyde, respectively). Protective thresholds for these two contaminants 

were not available. In general, a low level of risk is associated with whole body tissue residues of 

organochlorine contaminants of less than 100 /lg/kg in marine and estuarine organisms (Gibson and 

Dillon, 1989). All organochlorine pesticide values in fish tissue were below 100 /lg/kg, and most values 

were less than 20 /lg/kg. 

Pyrene was the only semivolatile compound detected in fish from SWMU 4 and was detected in only one 

of six minnow samples. Pyrene was not detected in surface water or soil and was detected in only one 

sediment sample, where its concentration was well below the ecological threshold value. 

Two metals and four pesticides were detected in the three vegetation samples collected from the edge of 

the marsh north of Building A-980. All detected concentrations for zinc, DOD, DDT, and endrin aldehyde 

were less than in background vegetation samples. Manganese and gamma-BHC (lindane) were detected 

in all vegetation samples, and values were higher than in background samples. However, the highest 

gamma-BHC (lindane) value at SWMU 4 was only 1.8 mg/kg. A toxicity threshold for manganese (a vital 

micronutrient for plants and animals) in plant tissue was not available. However, detected concentrations 
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in soil and sediment were considerably less than ecological thresholds, and manganese is not a COPC in 

soil or sediment. 

Results of the foodchain modeling indicated that incidental ingestion of aluminum was the only significant 

contributor of potential risks to the Lower Keys marsh rabbit and the cotton rat. 

Aluminum was not a COPC in surface soil since its maximum value at SWMU 4 was less than twice its 

average background concentration. However, analyses of soils in previous investigations did not include 

aluminum. Aluminum was detected at 243 mg/kg in the 1996 subsurface soil sample (6 to 18 inches 

below surface) collected near the location of the drum south of Building A-980 (Sample S4SB-2). This 

value is considerably less than the average background concentration. Aluminum is one of the most 

abundant metals in the earth’s crust and is ubiquitous in the environment (Goyer, 1986). The single 

surface soil value probably reflects background conditions. Since aluminum was not elevated in soil and 

was not detected in vegetation, it is not believed to be a source of significant potential risks to terrestrial 

receptors at the site. 

Cyanide was the only significant contributor of potential risk to the kestrel under both the maxirnum and 

mean concentration scenarios, but its HI value of less than 1.0 indicates negligible potential risk. 

Foodchain modeling for the great blue heron resulted in HI values of 1.23 and 1.08 for 4,4’-DDT and zinc, 

respectively, under the maximum contaminant scenario. These values indicate low potential risk and are 

mitigated by the assumption in the model that the heron would forage only on minnows with the highest 

concentrations of contaminants. Exposure to mean concentrations is a more realistic foraging scenario. 

Under the mean concentration scenario, all HI values were less than 1.0, and the total HI was only 0.89 

for zinc and barium combined, and 0.63 for DDT and metabolites. 

Overall, the foodchain modeling indicates low potential risks to terrestrial and piscivorous receptors. The 

estimated potential risks to these receptor species, while relatively low, are further mitigated by the other 

conservative assumptions used in the foodchain model. The model assumed an absorption fraction of 

80 percent (i.e., 80 percent of the ingested contaminant was absorbed) for the dose calculations 

describing the intake of vegetation, prey, and soil. Actual absorption fractions range widely, but are often 

considerably less than 80 percent (Hrudey et al., 1996). In addition, the model assumed that these 

species forage on the site 100 percent of the time. However, terrestrial habitat is extremely limited at 

SWMU 4; not even the smallest mammals would forage solely on habitat available at the site. Likewise, 

avian piscivores would not forage exclusively in the marsh adjacent to the site. 
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2.7.4.3 Ecological Risk Summary 

The Phase I ecological screening risk assessment conducted by IT Corporation (1994) concluded that 

chromium, lead, chrysene, and phenanthrene were capable of bioaccumulating sufficiently to pose risks to 

piscivores, although chrysene and phenanthrene probably did not originate at SWMU 4. The Phase I 

assessment also concluded that no significant exposure pathways existed for terrestrial receptors due to 

the site’s small size and poor habitat. The overall conclusion was that SWMU 4 was unlikely to pose a 

risk to aquatic or terrestrial receptors, and the report recommended that no further action be taken at the 

site regarding ecological concerns. 

In this Phase II assessment, several metals and organic compounds were detected in groundwater, 

surface-water, sediment, and soil samples collected from the site and vicinity. HQs of most COPCs were 

indicative of low ecological risk. Neither of two groundwater COPCs were detected in surface water or 

sediment. Thus, there is no evidence of contaminant migration from groundwater to surface water and 

sediment. There were no COPCs in surface water. Hazard quotients and frequencies of detection of 

sediment COPCs were indicative of low potential risk, and the highest values were from the western end 

of the ditch adjacent to Midway Avenue. The sediment sample from the western portion of the same ditch 

and samples from the marsh did not contain elevated concentrations of COPCs. Sediment COPCs for 

which no suitable ecological thresholds were available were infrequently detected or were detected only 

slightly above background values. 

HQs for soil and plant COPCs indicated relatively low risks to terrestrial receptors, except for chromium 

and cyanide. The minimal terrestrial habitat at the site reduces the significance of cyanide and chromium 

concentrations detected in soil samples. In addition, the foodchain modeling identified neither of these 

inorganics as significant contributors to potential risks for terrestrial receptors. Results of the foodchain 

modeling indicate a relatively low risk to terrestrial and piscivorous receptors. The estimated risks, albeit 

low, are mitigated by the conservative assumptions used in the foodchain model. 

Concentrations of analytes detected in minnows and vegetation from the vicinity of SWMU 4 were 

generally similar to background values. The essential elements copper, manganese, and zinc tended to 

be detected at higher values than in background samples, but concentrations do not appear to be 

substantially elevated. Several organochlorine pesticides and daughter products were detected more 

frequently in minnows from SWMU 4 than in background samples, but values tended to be low. 

Organochlorine pesticides have a long history of use at NAS Key West. These compounds remain in soil 

and sediment for extremely long periods, and are known to accumulate in tissue. Therefore, their 

presence at the relatively low concentrations measured in SWMU 4 samples is unremarkable. 

AIK-OES-97-5350 2-116 CT0 0007 

2.7.4.3 Ecological Risk Summary 

Rev. 1 
6/13/97 

The Phase I ecological screening risk assessment conducted by IT Corporation (1994) concluded that 

chromium, lead, chrysene, and phenanthrene were capable of bloaccumulating suffiCiently to pose risks to 

piscivores, although chrysene and phenanthrene probably did not originate at SWMU 4. The Phase I 

assessment also concluded that no significant exposure pathways existed for terrestrial receptors due to 

the site's small size and poor habitat. The overall conclusion was that SWMU 4 was unlikely to pose a 

risk to aquatic or terrestrial receptors, and the report recommended that no further action be taken at the 

site regarding ecological concerns. 

In this Phase II assessment, several metals and organic compounds were detected in groundwater, 

surface-water, sediment, and soil samples collected from the site and vicinity. HQs of most COPCs were 

indicative of low ecological risk. Neither of two groundwater COPCs were detected in surface water or 

sediment. Thus, there is no evidence of contaminant migration from groundwater to surface water and 

sediment. There were no COPCs in surface water. Hazard quotients and frequencies of detection of 

sediment COPCs were indicative of low potential risk, and the highest values were from the western end 

of the ditch adjacent to Midway Avenue. The sediment sample from the western portion of the same ditch 

and samples from the marsh did not contain elevated concentrations of COPCs, Sediment COPCs for 

which no suitable ecological thresholds were available were infrequently detected or were detected only 

slightly above background values. 

HOs for soil and plant copes indicated relatively low risks to terrestrial receptors, except for chromium 

and cyanide. The minimal terrestrial habitat at the site reduces the significance of cyanide and chromium 

concentrations detected in soil samples. In addition, the foodchain modeling identified neither of these 

inorganics as significant contributors to potential risks for terrestrial receptors. Results of the foodchain 

modeling indicate a relatively low risk to terrestrial and piscivorous receptors. The estimated risks, albeit 

low, are mitigated by the conservative assumptions used in the foodchain model. 

Concentrations of analytes detected in minnows and vegetation from the vicinity of SWMU 4 were 

generally similar to background values. The essential elements copper, manganese, and zinc tended to 

be detected at higher values than in background samples, but concentrations do not appear to be 

substantially elevated. Several organochlorine pesticides and daughter products were detected more 

frequently in minnows from SWMU 4 than in background samples, but values tended to be low. 

Organochlorine pesticides have a long history of use at NAS Key West. These compounds remain in soil 

and sediment for extremely long periods, and are known to accumUlate in tissue. Therefore, their 

presence at the relatively low concentrations measured in SWMU 4 samples is unremarkable. 

AIK-OES-97-5350 2-116 CT00007 



Rev. 2 
1 II 6198 

The marsh north of SWMU 4 provides excellent aquatic habitat. Site-related contaminants do not appear 

to have migrated from soils to surface water and sediments to any significant extent. The risks to aquatic 

and semi-aquatic receptors appear to be low, based on the combined results of the foodchain modeling, 

surface-water and sediment screening, and tissue analyses. 

In summary, the Phase I and the Phase II ecological risk assessments appear to be sufficient to 

characterize potential ecological risks at SWMU 4. Terrestrial habitat at the site is of minimal areal extent 

and quality, resulting in minimal use of the site and vicinity by terrestrial receptors. Groundwater and 

surface-water contaminants do not appear to pose environmental risks. Soil and sediment contaminants 

do not appear to have bioaccumulated in vegetation or fish to any significant extent, and potential1 risks to 

benthic organisms and terrestrial and piscivorous receptors appear to be low. Therefore, additional 

ecological studies or remediation based on ecological risks are not necessary, and therefore, are not 

recommended. 

2.8 CONCLUSIONS AND RECOMMENDATIONS 

The primary objectives of investigation at SWMU 4 were to identify the existing nature and extent of 

contamination (after removal of the drums) in the on-site media, to provide a baseline human health risk 

assessment of COPCs identified in those media, and to perform an ecological risk assessment. 

Low levels of metals and organic compounds were detected in each medium sampled at SWMU 4. 

lnorganics were detected with the greatest frequency in soil and sediment, but detections were scattered. 

VOCs were detected in a few samples at low concentrations. Although both metals and organics were 

detected in some of the samples from the immediate vicinity of the locations formerly occupied by Drums 

A and B, concentrations were not remarkable, and there was no obvious pattern of contamination. 

The human health risk assessment performed at SWMU 4 indicates that contaminants are not present at 

sufficient concentrations to cause adverse noncarcinogenic or carcinogenic health effects to any current 

potential receptors; however, adverse noncarcinogenic health effects might occur under conditions 

evaluated for the future resident exposure scenario. The risk for the future resident exposure scenario 

was estimated at the lower end of EPA’s IE-04 to IE-06 target risk range for carcinogenic risk;, slightly 

exceeds the FDEP target cancer risk of IE-06, and only slightly exceeded the 1.0 hazard index for 

noncarcinogenic risk. 

, *-i 
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The human health risk assessment performed at SWMU 4 indicates that contaminants are not present at 
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The ecological risk assessment concluded that potential risks to terrestrial receptors at SWMU 4 appear to 

be low. Soil, surface water, and sediment contaminants do not appear to have bioaccumulated in 

vegetation or fish to any significant extent. In addition, terrestrial habitat at the site is of minimal areal 

extent and quality, resulting in minimal use of the site and vicinity by terrestrial receptors. The marsh 

north of the site provides excellent aquatic habitat, but contaminants do not appear to have migrated there 

to any significant extent. 

Although metal contaminants (i.e., antimony, and beryllium) are present at concentrations that might 

contribute to the risk for the hypothetical future resident, these metals may not be associated with past 

site-related activity. Antimony and beryllium appear to be present at concentrations within or slightly 

above background. Based on the lack of current human health and ecological risk posed by the site, it is 

recommended that an NFA decision document be prepared for SWMU 4. 
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3.0 SOLID WASTE MANAGEMENT UNIT 5 (SWMU 5) 

This chapter describes the site-specific evaluation of data for SWMU 5 (Boca Chica AIMD Sand Blasting 

Building A-990). It discusses all investigations conducted at the site, RFI/RI rationale, site geology and 

hydrogeology, nature and extent of contamination, contaminant fate and transport, baseline human health 

risk assessment, and ecological risk assessment. Section 3.8 presents a summary and conclusions with 

recommendations for SWMU 5. 

3.1 UNIT DESCRIPTION 

The Sand Blasting Area is located at the western end of the airfield adjacent to Building A-990 

(Figure 3-l). The area was used from the early 1970s until 1995 to remove painted surfaces from ground 

handling and ground support vehicles and equipment, aircraft parts, and other metal objects and pieces of 

equipment. The Sand Blasting Area measures approximately 65 feet by 90 feet. Sand blasting residue 

was normally left on the ground or stockpiled for disposal. The former Sand Blasting Area consists of bare 

rock and concrete and an extensive paved area located north of the site. AIMD buildings are located to the 

east and west of the site. A concrete access road is located to the south, and six AIMD buildings are situated 

along this road. A variety of aircraft maintenance operations are conducted in the buildings and in the area to 

the north. Immediately south of the concrete access road is a concrete ditch that collects stormwater runoff 

from the AIMD area and transports it westward. The concrete drainage ditch ends in a small grassy area 

approximately 300 feet west of the site. Surface-water flow beyond this point is nonexistent except after 

heavy rainfall events, when surface water flows overland to a shallow pond. The pond is connected by a 

culvert under a paved road to an extensive area of large lagoons south of the road. A large dirt berm is 

located immediately south of the concrete ditch. The berm is vegetated with grass, weeds, and Austr(alian 

pines. With the exception of the berm, the topography of the site and surrounding area is flat. 

3.2 INVESTIGATION HISTORY 

Several investigations have been performed at SWMU 5 since the mid-1980s to identify, confirm, or 

delineate contamination. The previous investigations are summarized in Section 3.2.1. The investigation 

rationale and scope of this Supplemental RFI/RI are presented in Section 3.2.2. 
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3.2 INVESTIGATION HISTORY 
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3.2.1 Previous Investigations 

In June 1984, the Navy collected soil and groundwater samples at SWMU 5. Analyses from these 

samples indicated the presence of phenol in the soil. Subsequently, the Navy requested Gera,ghty and 

Miller to coordinate analysis of two samples of the substance used as blasting material for ecluipment. 

Geraghty and Miller collected the samples of one used and one unused material in April 1988. No metals 

were present above EP Toxicity threshold values. 

IT Corporation conducted soil, sediment, surface-water, and groundwater sampling during the RFI/RI at 

this site in 1993. Characterization of contamination at the site indicated that cyanide exceeded the 

drinking water standard for groundwater, and that surface water and sediment appeared to be impacted 

by metals (e.g., lead, arsenic, barium, cadmium, and chromium) (IT Corporation, 1994). The Final RFVRI 

report prepared by IT Corporation recommended resampling of the groundwater.monitoring well to confirm 

cyanide levels, performing additional surface-water and sediment sampling to delineate contamination, 

conducting an IRA to reduce migration of contamination, and performing a baseline human health risk 

assessment based on post-IRA sampling data. An IRA has not been conducted at this site. 

3.2.2 Current Investigations 

This section presents a brief discussion of the rationale for conducting the Supplemental RFllRI activities 

at SWMU 5 and the scope of those field activities performed from August to October 1996. Deviations 

from the Supplemental RFI/RI Sampling and Analysis Plan are addressed in Appendix D. Figures 3-2 

through 3-5 show the location of all soil, sediment, surface-water, groundwater, and biota samples 

obtained during this investigation, as well as those from previous investigations. 

3.2.2.1 Investigation Rationale 

Additional sampling of all media was conducted at SWMU 5 to provide more information up011 which 

appropriate risk assessments can be based. Sediment and surface-water samples were collected to 

assess the extent of metal contamination along the concrete-lined ditch and stormwater runoff pond to 

which the ditch discharges. Existing monitoring wells were resampled and new monitoring wells were 

installed and sampled to delineate the extent of cyanide in groundwater samples collected during the 

original RFVRI and to assess groundwater flow direction. 
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3.2.2.2 Scope of Current Field Investigation 

Supplemental field activities at SWMU 5 included surface soil sampling to further characterize surface soil 

conditions, surface-water and sediment sampling to further delineate the contaminants detected in earlier 

activities, and monitoring well installation and groundwater sampling to verify previously detected 

contamination. 

3.2.2.2.1 Surface Soil 

Since SWMU 5 drains to a wetlands area and previous work had sufficiently characterized surface soil 

between the site and the stormwater runoff pond, the Supplemental RFI/RI investigation restricted soil 

sampling to a single off-site location that required characterization along the boundary of the sit:e for use 

with previously collected background and contaminant data. The SWMU 5 surface soil sarnple was 

analyzed for TAL metals. 

3.2.2.2.2 Surface Water and Sediment 

I.. 
Surface-water and sediment samples were collected in the stormwater runoff pond and wetlands beyond 

where the extent of metal contamination had not been sufficiently delineated. All SWMU 5 sediment and 

surface-water samples were analyzed for the following parameters: 

l Appendix IX VOCs 

l Appendix IX semivolatile organic compounds (SVOCs) 

l TAL metals 

l Cyanide 

3.2.2.2.3 Groundwater 

Groundwater sampling was conducted to characterize background (hydraulically upgradient) groundwater 

quality and areas hydraulically downgradient, particularly with respect to SVOCs metals, and cyanide. All 

SWMU 5 groundwater samples were analyzed for the following parameters: 

l Appendix IX VOCs 

l Appendix IX SVOCs 

l TAL metals 

l Cyanide 
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3.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at NAS Key West is included in 

Section 1.4 (Base Environmental Setting) of this document. Applicable unit surface features are 

discussed in Section 3.1, while hydrogeology and soils at SWMU 5 are discussed below. 

3.3.1 Hvdroneology 

The primary hydrogeologic unit underlying the site is a surficial oolite limestone aquifer. During the 

Supplemental RFVRI, B&R Environmental installed two additional monitoring wells (S5MW-4 and 

S5MW-5) and also sampled the existing wells. The depths to groundwater during this sampling event 

ranged from 2.79 feet to 2.98 feet. Groundwater elevations varied from 0.98 feet to 1.06 feet above msl. 

Groundwater flow at the site is generally toward the west (Figure 3-5). Recharge of the aquifer is primarily 

through direct infiltration of precipitation. Tidal influences would appear to be greatest adjacent to the 

lagoon south and west of the facility. Monitoring well construction logs for the wells installed in 1996 are 

represented in Appendix E. 

3.3.2 soils 

The lithologic description of soil samples was recorded during the installation of soil borings and 

monitoring wells in 1993. The lithologic logs were presented in Appendix E of the Final RFVRI Report (IT 

Corporation, 1994). Review of the lithologic descriptions reveal the presence of two distinguishable units 

in the subsurface of the site. The uppermost unit is a light brown, poorly sorted mixture of sand and 

limestone fill material varying in thickness from 4 to 5 feet. The fill material varies in size from a pebble to 

a fine-grained material. Natural oolitic limestone was encountered below the fill material and was found to 

continue to the depths at which monitoring wells were terminated. 

3.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from subsurface and 

surface soil, sediment, surface water, and groundwater in the vicinity of the Sand Blasting Area. The 

results of these analyses were compared with nature and extent screening values that were selected from 

a variety of sources including background levels as determined in the Comprehensive Background Report 

(Appendix F) and ARARs and SALs from various state and Federal agencies and research institutions. 

The selection of screening values is discussed in Appendix C, Section 3.0, and all potential screening 

values are listed, by media, in Tables C.3-1 through C.34. 
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This section focuses primarily on chemicals that exceeded the screening values. The tables that 

accompany the text provide results for all detections, with the exceedances shaded for easy identification. 

The figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix 

H contains the full data set used in site characterization and assessment. Appendix I contains the 

analytical results for samples obtained during the August through October 1996 Supplemental RFI/RI. 

3.4.1 Subsurface Soil 

Data from the IT Corporation 1993 RFI/RI and this Supplemental RFI/RI were considered in the analysis 

of subsurface soil contamination in at SWMU 5. Chemicals that were detected in subsurface soil samples 

are listed in Table 3-l. This table includes analytical results from all applicable historical sampling and this 

Supplemental RFI/RI. Figure 3-6 shows the occurrence of analytes that exceeded screening values and 

indicated possible subsurface soil contamination. Metals accounted for most ofthe chemicals detected in 

the subsurface soil at SWMU 5. In general, metals were detected in samples throughout the site, while 

semivolatile and volatile detections were limited to a single sample. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of subsurface soil samples. 

3.4.1 .I Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the subsurface soil samples. However, acetone and 

methylene chloride were detected in the subsurface soil sample at S5SB-4 between Buildings A-990 and 

A-989 within the Sand Blasting Area. This sample was collected by IT Corporation in 1993. 

3.4.1.2 Semivolatile Organic Compounds 

,“^-.., 

No SVOCs exceeded the screening criteria in any of the subsurface soil samples. Only one SVOC was 

detected at SWMU 5 within the Sand Blasting Area. Bis(2-ethylhexyl)phthalate was detected in the 

subsurface soil at S5SB-4 by IT Corporation in 1993. Several VOCs were also detected in the same 

sample (see Section 3.4.1 .l). 
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TABLE 3-1 

CHEMICALS DETECTED IN SUBSURFACE SOIL AT SWMU 5 
NAS KEY WEST 

Location 1 Depth(‘) Source(‘) 

INORGANICS (mglkg) 

Parameter 1 Result lQual.@)] 

S5SB-3 1 2 (IT 1993 IArsenic 1 0.29 1 B, 

S5SB-3 1 1 lITI 1 Arsenic 1 0.29 1 B, 
IS5SB-4 

1S5SB-2 

IS5SB-2 

1 1 /IT1993 IArsenic I 0.28 I B. I 
1 1 IIT IArsenic 1 0.27 1 B. I 

1 2 IIT 1993 IArsenic 1 0.26 / B, 1 

S5SB-3 1 2 jlT 1993 IBarium 1 3.7 1 B, 1 
SfiSR-3 I 1 In r 1993 IBarium 1 3.4 1 B, 1 ---- - . 
S5SB-2 2 IT 1993 Barium 3.2 B1 

S5SB-4 1 IT 1993 Barium 3.2 BI . 

S5SB-2 1 IT 1993 Barium 3.2 4 

S5SB-4 2 IT 1993 Barium 2.9 B, 
S5SB-3 2 IT 1993 Bervllium 0.14 EL 

1S5SB-3 I 1 IIT IBervllium 1 0.12 1 B. I 

S5SB-3 1 IT 1993 Cadmium 0.95 
S5SB-3 1 IT 1993 Chromium 5.3 

S5SB-3 2 IT 1993 Chromium 4.1 
S5SB-4 1 IT 1993 Chromium 41 

IS5SB-4 I 2 IITlQQ3 IChromium 1391 1 

IS5SB-2 I 1 lIT1993 IChromium I 3.4 I I 
S5SB-2 2 IT 1993 IChromium 1 3 
S5SB-3 1 IT 199” ‘I ---I ** .l 

S5SB-2 1 IT 1993 ILead 1 2.4 1 
S5SB-3 2 I 

ISBSB-4 1 2 111 -IYYS [Leac 
T 1993 ILead 1 0.38 1 B 

-*-a1 ’ * ~1 1 0.29 1 B 
L--l 

Ll 
IS5SB-4 1 1 IIT ILead I 0.25 I B. I 
IS5SB-4 1 2 IIT 1993 ISulfide 160 1 / 

S!XB-3 1 IT 1993 IZinc 1 12.5 1 
S5SB-3 2 - I1 1993 IZinc 1 4.6 1 
SSSB-4 2 - I1 1993 IZinc ) 2.3 1 

S5SB-4 1 IT 1993 /Zinc ) 2.2 1 B, 
SSSB-2 2 IT 1993 IZinc I Ifi I FL 

I S5SB-2 1 1 IIT IZinc I 1.4 I B. I 
VOLATILE ORGANIC COMPOUNDS lualkal SEMI’ 

IS5SB-4 
. . I “, 

I 2 /IT 1993 IBis(2-ethylhexyl)phthalatel 56 ) J 1 
VOLATILE ORGANIC CO IMPOUNDS @g/kg) 

S5SB-4 I 2 IIT 1993 IAcetone 1 36 

S5SB-4 I 2 IIT 1993 lhnethylene chloride 1 19 1 B2 

Shading indicates a concentration in excess of the screening values (See Table C.3-1). 
1 Depths are in feet and represent top of sampling interval. 
2 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

3 Qualifier (Qual.) Codes: 
B, -Value greater than instrument detection limit, but less than contract required 
J -The associated value is an estimated quantity. 
B2 -Analyte wasfound in the blank as well as the sample. 

quantitation limit. 
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B, - Value greater than instrument detection limit. but less than contract required quantitation limil. 
J - The associated value is an estimated quantity. 
~ - Analyte was. found in the blank as well as the sample. 
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3.4.1.3 Pesticides 

No pesticides were detected in the subsurface soil at SWMU 5. 

3.4.1.4 Polychlorinated Biphenyls 

No PCBs were detected in the subsurface soil at SWMU 5. 

3.4.1.5 lnorganics 

lnorganics were detected at all of the subsurface soil sample locations near the Sand Blasting Area. 

While many of the inorganics were detected in multiple samples, only antimony exceeded its 0.79 mg/kg 

screening criteria. Antimony was detected at S5SB-4 (4 mg/kg) within the immediate Sand Blasting Area 

sampled by IT Corporation in 1993. Arsenic, barium, beryllium, cadmium, chromium, lead, sulfide, and 

zinc were detected in subsurface soil at SWMU 5. 

3.4.2 Surface Soil 

Data from the IT Corporation 1993 RFllRl and this Supplemental RFVRI were considered in the analysis 

of surface soil contamination in at SWMU 5. Chemicals that were detected in surface soil samples are 

listed in Table 3-2. This table includes analytical results from all applicable historical sampling events as 

well as the Supplemental RFVRI. Figure 3-6 shows the occurrence of analytes that exceeded s,creening 

and indicated possible surface soil contamination. Metals accounted for most of the chemicals detected in 

surface soil at SWMU 5. In general, metals were detected in samples throughout the site, while volatile 

detections were limited to a single sample. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 

AIK-OES-97-5350 3-19 (CTO-0007 

3.4.1.3 Pesticides 

No pesticides were detected in the subsurface soil at SWMU 5. 

3.4.1.4 Polychlorinated Biphenyls 

No PCBs were detected in the subsurface soil at SWMU 5. 

3.4.1.5 Inorganics 

Rev. 1 
6/13/97 

Inorganics were detected at all of the subsurface soil sample locations near the Sand Blasting Area. 
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of surface soil contamination in at SWMU 5. Chemicals that were detected in surface soil samples are 

listed in Table 3-2. This table includes analytical results from all applicable historical sampling E!Vents as 

well as the Supplemental RFIIRI. Figure 3-6 shows the occurrence of analytes that exceeded s.creening 

and indicated possible surface soil contamination. Metals accounted for most of the chemicals dE!tected in 

surface soil at SWMU 5. In general, metals were detected in samples throughout the site, while volatile 

detections were limited to a single sample. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region HI BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 
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selected for the nature and extent screening of surface soil samples. 
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CHEMICALS DETECTED IN SURFACE SOIL AT SWMU 5 

b NAS KEY WEST 
w 
01 

0 Location 1 Source”’ 1 Parameter 1 Result 1 Qual.‘2’/ 

INORGANICS (malkn) 

1S5SB-3 IIT 1993 IArsenic I 0.39 1 B, I 

S5SB-2 IIT 1993 Arsenic I 0.34 1 B, 

S5SB-1 IBaRE 1996 IBarium i 22.3 1 

S5SB-4 IIT 1993 Barium 1 11.7 1 B, 

S5SB-3 tIT 1993 IBarium I 6.8 1 B, 

S5SB-2 IIT 1993 IChromium 6.4 1 

SSSB-1 IB~RE 1996 ICobalt 0.7 I 

SSSB-1 IB~RE 1996 ICopper 7.2 1 

S5SB-4 IIT 1993 ICopper I 4.3 I 

S5SB-3 IIT 1993 ICopper 2.2 1 B, 

S5SB-1 IB~RE 1996 llron 1 1,480 I 

I Location I Source”’ I Parameter I Result I Qual.‘2’I 
S5SB-3 

I ~~ I I I 

IIT 1993 INickel 2.4 1 B, 

IS5SB-2 IIT 1993 IZinc I 3.1 1 I 
VOLATILE ORGANIC COMPOUNDS @g/kg) 

S5SB-2 IT 1993 2-butanone 9 J 

S5SB-2 IT 1993 Acetone 35 

S5SB-2 IT 1993 Cis-1.2~dichloroethene 1 J 

S5SB-2 
I I I 

IIT 1993 Methylene chloride 1 20 1 B2 

Shading indicates a concentration in excess of the screening values (see 
Table C.3-1). 
1 Data Sources: 

IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
B, - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity. 
B2 - Analyte was found in the blank as well as the sample. 

~ o o o 
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Methylene chloride 20 

Shading indicates a concentration in excess of the screening values (see 
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1 Data Sources: 
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3.4.2.1 Volatile Organic Compoufk ’ 

No VOCs exceeded the screening criteria in any of the surface soil samples. However, 2-butanone, 

acetone, cis-l,Zdichloroethene, and methylene chloride were detected in the surface soil sample at 

S5SB-2 (located between Buildings A-990 and A-989 within the Sand Blasting Area) by IT Corporation in 

1993. As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations wherle COPCs 

may be considered in one or both of the risk assessments, but concentrations fell below the selected 

nature and extent screening levels. Acetone and 2-butanone were selected as ecological COPCs (see 

Section 3.7.4.1.2) based on a comparison with twice the average background concentration because no 

suitable ecological threshold was available. The selected nature and extent screening values for these 

compounds were not ecological screening levels, and were higher than twice the average background 

concentrations. 

3.4.2.2 Semivolatile Organic Compounds 

No SVOCs were detected in the surface soil at SWMU 5. 

3.4.2.3 Pesticides 

No pesticides were detected in the surface soil at SWMU 5. 

3.4.2.4 Polychlorinated Biphenyls 

No PCBs were detected in the surface soil at SWMU 5. 

3.4.2.5 lnorganics 

Although inorganics were detected at all of the surface soil sample locations near the Sand Blasting Area, 

only 14 of the 39 detects exceeded screening values. Antimony exceeded its 0.79 mg/kg screening 

criteria at S5SB-4 (4.2 mg/kg) within the immediate Sand Blasting Area sampled by IT Corporation in 

1993. Several other inorganics were detected in excess of their screening values within the immediate 

Sand Blasting Area by IT Corporation in 1993. This included beryllium, tin, and zinc, all at S5SB-4 and 

lead and sulfide at S5SB-2 (sulfide was not tested in any other surface soil sample). Beryllium and tin 

were not detected elsewhere at the site. Lead also exceeded its 31 mg/kg screening value at the two 

sampling locations outside the immediate Sand Blasting Area (S5SB-3 and SSSB-1). The maximum 

concentration (52.1 mg/kg) was located at SSSB-1 on the berm south of the Sand Blasting Area. Zinc 
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3.4.2.4 Polychlorinated Biphenyls 
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Although inorganics were detected at all of the surface soil sample locations near the Sand Blastiing Area, 

only 14 of the 39 detects exceeded screening values. Antimony exceeded its 0.79 mg/kg screening 

criteria at S5SB-4 (4.2 mg/kg) within the immediate Sand Blasting Area sampled by IT Corporation in 

1993. Several other inorganics were detected in excess of their screening values within the immediate 

Sand Blasting Area by IT Corporation in 1993. This included beryllium, tin, and zinc, all at S58B-4 and 

lead and sulfide at S5SB-2 (sulfide was not tested in any other surface soil sample). Beryllium and tin 

were not detected elsewhere at the site. Lead also exceeded its 31 mg/kg screening value at the two 

sampling locations outside the immediate Sand Blasting Area (S5SB-3 and S5SB-1). The maximum 

concentration (52.1 mg/kg) was located at S5SB-1 on the berm south of the Sand Blasting Ama. Zinc 
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exceeded its screening value at S5SB-3 and, although it was detected in other surface soil samples 

(S5SB-1 and S5SB-2) its concentration was less than the 30 mg/kg screening value. Arsenic, cadmium, 

and nickel were detected in several surface soil samples, but exceeded screening values at only one 

location each: arsenic (13 mg/kg) and nickel (7.6 mglkg) at SSSB-1 and cadmium (12.6 mg/kg) at 

S5SB-3. Aluminum, barium, cobalt, copper, iron, manganese, mercury, and vanadium were detected in 

surface soil at SWMU 5, but did not exceed screening values. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Antimony and iron were identified as COPCs (see Section 3.6.2.2) in the human 

health risk assessment, but did not exceed the selected nature and extent screening level due to the 

conservative non-cancer hazard index applied to the EPA RBC during the risk assessment process. 

Aluminum, tin, and vanadium were selected as ecological COPCs (see Section 3.7.4.1.2) based on a 

comparison with twice the average background concentration because no suitable ecological threshold 

was available. The selected nature and extent screening values for these compounds were not ecological 

screening levels, and were higher than twice the average background concentration. 

3.4.3 Sediment 

Data from the IT Corporation 1993 RFI/RI and this Supplemental RFI/RI were considered in the analysis 

of sediment contamination at SWMU 5. Chemicals that were detected in sediment samples are listed in 

Table 3-3. This table lists analytical results from all applicable historical sampling events as well as this 

Supplemental RFI/RI. Sediment samples were taken from the berm south of the Sand Blasting Area and 

in the southwestern pond and lagoon areas of SWMU 5. Figure 3-7 shows the occurrence of analytes that 

exceeded screening values and indicated possible sediment contamination. 

Screening values were obtained from a variety of sources including FDEP SQAGs, EPA Region IV 

Screening Values, EPA SQCs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 
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exceeded its screening value at S5SB-3 and, although it was detected in other surface soil samples 
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values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 

AIK-OES-97 -5350 3-22 CTO-0007 



TABLE 3-3 

CHEMICALS DETECTED IN SEDIMENT* AT SWMU 5 
NAS KEY WEST 

PAGE 1 OF 2 

I Location 1 Source’lj 1 Parameter ~~ 1 Result Ihual.c), 

INORGANICS Imalka) 

S5SS-6 B&RE 1996 Aluminum 1 3,040 I 
%iss-3 IB~RE 1996 /Aluminum 1 2.300 

s5ss-5 BBRE 1996 Aluminum 1 2,000 I 
s5ss-4 IB~RE 1996 IAluminum I 1.340 

I Location 1 Source(1) I Parameter 1 Result IQual.@‘I 

s5ss-1 IT 1993 Cobalt 9.8 

S5SS-2 IT 1993 Cobalt 9.6 

s5ss-5 B&RE 1996 Cobalt 2 

s5ss-3 BLRE 1996 Cobalt 0.59 

S5SS-6 

s5ss-4 

IB&RE 1996 IArsenic 

IB&RE 1996 IArsenic 

S5SS-6 ]B&RE 1996 ICopper 1 10.5 1 

s5ss-5 I~~&RE 1996 llron 1 3.245 I 

Is5ss-4 IB&RE 1996 IBarium 110.61 1 

S5SS-6 IB&RE 1996 ILead 1 30.1 1 

s5ss-5 IB&RE 1996 /Manganese 1 32.1 1 

s5ss-4 IB&RE 1996 Chromium 19.3 1 

S5SS-6 IB~RE 1996 (Chromium 1 16.5 I 

!XSS-6 IB&RE 1996 IManganese 1 19.8 1 

s5ss-3 IBLRE 1996 IManganese 1 14.6 1 I 

s5ss-3 IBBRE 1996 IMercury I 0.07 1 

s5ss-5 IB&RE 1996 1Mercut-v 0.03 I 

~B&RE 1996 INickel 

IB&RE 1996 INickel 
I 6 I 

5.3 I 
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CHEMICALS DETECTED IN SEDIMENT* AT SWMU 5 
NAS KEY WEST 

PAGE 2 OF 2 

Location I Source(l) I Parameter I Result IDuat.ur 

S5SS-6 IB&RE 1996 INickel I 3.5 I 

S5SS-2 /IT 1993 Vanadium 1 34.2 [ 

s5ss-1 IIT 1993 IVanadium 1 27.1 1 

s5ss-3 

s5ss-5 

B&RE 1996 Vanadium 

IB~RE 1996 /Vanadium 

9.2 1 

7.4 I 
S5SS-6 BBRE 1996 Vanadium 7.1 1 

s5ss-4 IB~RE 1996 IVanadium I 6.4 1 

S5SS-2 IIT 1993 IZinc 1 58.8 1 

S5SS-6 IB~RE 1996 IZinc 1 24.6 1 

SEMIVOLATILE ORGANIC COMPOUNDS (Pglkg) 

S5SS-2 IIT 1993 ICis-1,2-dichloroethene 2 1 J 

S5SS-2 IIT 1993 IMethvlene chloride I 12 1 B, 

s5ss-3 B&RE 1996 ITetrachloroethene 1 10.2 1 

S5SS-6 IB~RE 1996 ITetrachloroethene I 5.6 1 J 

Location Sourcer’r Parameter 

s5ss-4 B&RE 1996 Tetrachloroethene 

Result Qual.(zr 

2.5 J 

‘All sediment samples at SWMU 5 were surface samples. 
Shading indicates a concentration in excess of the screening values (see 
Table C.3-2). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation 1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (&al.) Codes: 
B, - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity. 
B2 - Analyte was found in the blank as well as the sample. 

E5ss-5 B&RE 1996 Tetrachloroethene I ~~ 2.6 1 J 
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3.4.3.1 Volatile Organic Compounds 

A single VOC, acetone, was detected in excess of the 68.6 pg/L sediment screening criteria at the Sand 

Blasting Area. It was detected at three sample locations: in the ditch immediately south of the Sand 

Blasting Area (EXSS-2, 24 pg/kg), in the pond (S5SS-3, 79.4 pg/kg), and in the lagoon (S5SS-6, 

147 pg/kg). Only the concentrations in the pond and lagoon exceeded the screening value. Other 

volatiles, including cis-1,2-dichloroethene, methylene, chloride and tetrachoroethene were also detected at 

the site, although none were detected in excess of the screening levels. Acetone was detected in both 

1993 and 1996. Tetrachloroethene was not detected in 1993 and was detected at low levels in the 

Supplemental RFI/RI samples (all from the southwestern region of the site). The other detections were 

geographically isolated and were limited to the 1993 RFI/RI investigation. 

3.4.3.2 Semivolatile Organic Compounds 

Two SVOCs were detected in the sediment at SWMU 5, and both were in excess of the screening criteria. 

Bis(2-ethylhexyl)phthalate exceeded its 182 pg/kg screening value in the ditch near the Sand Blasting 

Area (SESS-2, 570 pg/kg) and near the pond (S5SS-5, 467.5 pg/kg). Butyl benzyl phthalate was detected 

-“---. 
in excess of its 63 pg/kg screening value at a single location near the pond (S5SS5, 495 vg/kg). 

3.4.3.3 Pesticides 

No pesticides were detected in sediment at SWMU 5. 

3.4.3.4 Polychlorinated Biphenyls 

No PCBs were detected in sediment at SWMU 5. 

3.4.3.5 lnorganics 

,_ “9 

Metal contamination in sediment appears fairly widespread throughout SWMU 5, although fewer 

inorganics were detected in the sediment sample collected at the lagoon. Maximum concentrations were 

commonly detected in samples collected from the concrete ditch immediately south of the Sand Blasting 

Area and immediately west of the berm. Maximum concentrations that were detected at SSSS-1 (just 

west of the berm) and that exceeded screening criteria included arsenic (8.6 mg/kg), barium (250 mg/kg), 

cadmium (120 mg/kg), chromium (428 mg/kg), copper (38.9 mg/kg), lead (966 mg/kg), mercury 

(0.13 mg/kg), and nickel (26.6 mg/kg). S5SS-2, collected immediately south of the Sand Blasting Area, 
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A single VQC, acetone, was detected in excess of the 68.6 flg/L sediment screening criteria at the Sand 

Blasting Area. It was detected at three sample locations: in the ditch immediately south of the Sand 

Blasting Area (S5SS-2, 24 j..lg/kg), in the pond (S5SS-3, 79.4 flg/kg), and in the lagoon (S5SS-6, 

147 flg/kg). Only the concentrations in the pond and lagoon exceeded the screening valuE~. Other 

volatiles, including cis-1,2-dichloroethene, methylene, chloride and tetrachoroethene were also dE!tected at 

the site, although none were detected in excess of the screening levels. Acetone was detected in both 

1993 and 1996. Tetrachloroethene was not detected in 1993 and was detected at low levElls in the 

Supplemental RFI/RI samples (all from the southwestern region of the site). The other detections were 

geographically isolated and were limited to the 1993 RFIIRI investigation. 

3.4.3.2 Semivolatile Organic Compounds 

Two SVOCs were detected in the sediment at SWMU 5, and both were in excess of the screenin!~ criteria. 

Bis(2-ethylhexyl)phthalate exceeded its 182 flg/kg screening value in the ditch near the Sand Blasting 

Area (S5SS-2, 570 flg/kg) and near the pond (S5SS-5, 467.5 flg/kg). Butyl benzyl phthalate was detected 

in excess of its 63 flg/kg screening value at a single location near the pond (S5SS-5, 495 flg/kg). 

3.4.3.3 Pesticides 

No pesticides were detected in sediment at SWMU 5. 

3.4.3.4 Polychlorinated Biphenyls 

No PCBs were detected in sediment at SWMU 5. 

3.4.3.5 Inorganics 

Metal contamination in sediment appears fairly widespread throughout SWMU 5, although fewer 

inorganics were detected in the sediment sample collected at the lagoon. Maximum concentrations were 

commonly detected in samples collected from the concrete ditch immediately south of the Sand Blasting 

Area and immediately west of the berm. Maximum concentrations that were detected at S5SS-1 Oust 

west of the berm) and that exceeded screening criteria included arsenic (8.6 mg/kg) , barium (250 mg/kg) , 

cadmium (120 mg/kg), chromium (428 mg/kg), copper (38.9 mg/kg), lead (966 mg/kg), mercury 

(0.13 mg/kg), and nickel (26.6 mg/kg). S5SS-2, collected immediately south of the Sand Blasting Area, 
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contained the maximum concentration in excess of screening criteria for beryllium (2.6 mg/kg). Maximum 

concentrations of silver (1.3 mg/kg) and zinc (1260 mg/kg) were detected near the pond at S5SS-5. The 

maximum manganese concentration was also detected at S5SS-5, although it did not approach the 

460 mg/kg screening value. The most frequently detected chemicals in sediment at SWMU 5 included 

arsenic, barium, chromium, copper, lead, nickel, vanadium, and zinc. Each of these inorganics were 

detected at all six sample locations. Other inorganics detected at SWMU 5 included aluminum, antimony, 

cobalt, iron, manganese, sulfide, tin, and vanadium. Most of the inorganics detected in sediment were 

also detected in soil samples at SWMU 5. 

3.4.4 Surface Water 

Data from the IT Corporation 1993 RFI/RI and this Supplemental RFI/RI were considered in the analysis 

of surface-water contamination at SWMU 5. Chemicals that were detected in surface-water samples are 

listed in Table 3-4. This table includes analytical results from all applicable historical sampling events as 

well as this Supplemental RFI/RI. Figure 3-8 shows the occurrence of analytes that exceeded screening 

values and indicated possible contamination. lnorganics were the dominant class of contaminants 

detected in these samples. 

Screening values were obtained from a variety of sources including SWQSs, EPA Region IV Freshwater 

and Marine Screening Values, EPA AWQCs for Fresh and Marine Waters, Proposed RCRA ALs, EPA 

Region III Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and background levels from the 

Comprehensive Background Report (Appendix F). The selection process for the nature and extent 

screening values is described in Appendix C Section 3.1.4.1, and Table C.3-3 contains all values 

considered, as well as those actually selected for the nature and extent screening of surface-water 

samples. 

3.4.4.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface-water samples at SWMU 5. VOCs 

detected at SWMU 5 included acetone and methylene chloride. Both were detected at a single sample 

location from the berm south of the Sand Blasting Area (S5SS-2). 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 
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contained the maximum concentration in excess of screening criteria for beryllium (2.6 mg/kg). Maximum 

concentrations of silver (1.3 mg/kg) and zinc (1260 mg/kg) were detected near the pond at S5SS-5. The 

maximum manganese concentration was also detected at S5SS-5, although it did not approach the 

460 mg/kg screening value. The most frequently detected chemicals in sediment at SWMU 5 included 

arsenic, barium, chromium, copper, lead, nickel, vanadium, and zinc. Each of these inorganics were 

detected at all six sample locations. Other inorganics detected at SWMU 5 included aluminum, antimony, 

cobalt, iron, manganese, sulfide, tin, and vanadium. Most of the inorganics detected in sediment were 

also detected in soil samples at SWMU 5. 

3.4.4 Surface Water 

Data from the IT Corporation 1993 RFIIRI and this Supplemental RFIIRI were considered in the analysis 

of surface-water contamination at SWMU 5. Chemicals that were detected in surface-water samples are 

listed in Table 34. This table includes analytical results from all applicable historical sampling events as 

well as this Supplemental RFIIRI. Figure 3-8 shows the occurrence of analytes that exceeded screening 

values and indicated possible contamination. Inorganics were the dominant class of contaminants 

detected in these samples. 

Screening values were obtained from a variety of sources including swass, EPA Region IV Freshwater 

and Marine Screening Values, EPA AWaCs for Fresh and Marine Waters, Proposed RCRA ALs, EPA 

Region (II Fresh and Marine STAG Screening Leve(s, Tap Water RBCs, and background levels from the 

Comprehensive Background Report (Appendix F). The selection process for the nature and extent 

screening values is described in Appendix C Section 3.1.4.1. and Table C.3-3 contains all values 

considered, as weil as those actually selected for the nature and extent screening of surface-water 

samples. 

3.4.4.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface-water samples at SWMU 5. VOCs 

detected at SWMU 5 included acetone and methylene chloride. Both were detected at a single sample 

location from the berm south of the Sand Blasting Area (85SS-2). 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 
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TABLk 34 

CHEMICALS DETECTED IN SURFACE WATER AT SWMU 5 
NAS KEY WEST 

Location 1 Source”) 1 Parameter 1 Result 1 QuaI.@)] 

INORGANICS (us/L) 

Is5ss-2 (IT 1993 (Arsenic I 3.5 I 6, I 

IIT 1993 (Sulfide 

VOLATILE ORGANIC COMPOUNDS @g/L) 

s5ss-2 ]IT 1993 Acetone 

S5SS-2 IIT 1993 IMethylene chloride 

1 12 

1 1 B,J 

Shading indicates a concentration in excess of the screening values (see Table C.3-3). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
B, - Value greater than instrument detection limit, but less than contract required quantitation limit. 
82 - Analyte was found in the blank as well as the sample. 
J - The associated value is an estimated quantity. 

. 
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TABLE 34 

CHEMICALS DETECTED IN SURFACE WATER AT SWMU 5 
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Shading indicates a concentration in excess of the screening values (see Table C.3-3). 
1 Data Sources: 

IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFIIRI conducted in 1996 by B&R Environmental 

2 Qualifier (QuaL) Codes: 
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B1 - Value greater than instrument detection limit, but less than contract required quantit<ltion limit. 
B2 - Analyte was found in the blank as well as the sample. 
J - The associated value is an estimated quantity. 
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extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Acetone was identified as a COPC (see Section 3.6.2.2) in the human health 

risk assessment due to toxicity, since it does not have an RBC. All barium concentrations in surface water 

at SWMU 5 were less than the Tap Water RBC selected for surface-water screening in this section. 

3.4.4.2 Semivolatile Organic Compounds 

No SVOCs were detected in surface water at SWMU 5. 

3.4.4.3 Pesticides 

No pesticides were detected in surface water at SWMU 5. 

3.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in surface water at SWMU 5. 

-‘.’ .-\, 
3.4.4.5 lnorganics 

lnorganics were detected in only two surface-water samples from SWMU 5 and the majority of the 

detected compounds occurred only at S5SS-2, sampled by IT Corporation in 1993. One chemical, lead, 

was detected at two locations in excess of its 1.32 pg/L screening criteria. Lead was detected at S5SS-2 

(68.9 mg/kg) and in the pond at S5SW-3 (5.1 mglkg). Lead was the only compound detected at S5SW-3, 

sampled by B&R Environmental in 1996. All other metal detections occurred only at S5SS2. C:admium, 

chromium, copper, and zinc were detected there at levels in excess of the screening criteria. Arsenic, 

barium, and sulfide were also detected S5SS-2 at levels below the screening values. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Acetone was identified as a COPC (see Section 3.6.2.2) in the human health 

risk assessment due to toxicity, since it does not have an RBC. All barium concentrations in surface water 

at SWMU 5 were less than the RCRA AL selected for surface-water screening in this section. 
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extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Acetone was identified as a COPC (see Section 3.6.2.2) in the human health 

risk assessment due to toxicity, since it does not have an RBC. All barium concentrations in surface water 

at SWMU 5 were less than the Tap water RBG selected for surface-water screening in this section. 

3.4.4.2 Semivolatile Organic Compounds 

No SVOGs were detected in surface water at SWMU 5. 

3.4.4.3 Pesticides 

No pesticides were detected in surface water at SWMU 5. 

3.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in surface water at 8WMU 5. 

3.4.4.5 Inorganics 

Inorganics were detected in only two surface-water samples from 8WMU 5 and the majority of the 

detected compounds occurred only at S5S8-2, sampled by IT Corporation in 1993. One chemical, lead, 

was detected at two locations in excess of its 1.32 )lg/L screening criteria. Lead was detected at 85SS-2 

(68.9 mg/kg) and in the pond at 858W-3 (5.1 mg/kg). Lead was the only compound detected at S58W-3, 

sampled by B&R Environmental in 1996. All other metal detections occurred only at S58S-2. Cadmium, 

chromium, copper, and zinc were detected there at levels in excess of the screening criteria. Arsenic, 

barium, and sulfide were also detected S5SS-2 at levels below the screening values. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Acetone was identified as a COPC (see Section 3.6.2.2) in the human health 

risk assessment due to toxicity. since it does not have an RBC. All barium concentrations in surface water 

at SWMU 5 were less than the RCRA AL selected for surface-water screening in this section. 
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3.4.5 Groundwater 

Data from the IT Corporation 1993 RFI/RI and this Supplemental RFI/RI were considered in the analysis 

of groundwater contamination at SWMU 5. Chemicals that were detected in groundwater samples are 

listed in Table 3-5. This table includes analytical results from all applicable historical sampling events as 

well as this Supplemental RFI/RI. Samples were collected from the same two monitoring well locations 

during both investigations. Figures 3-9 and 3-10 show the occurrence of analytes that exceeded the 

screening values and indicated possible groundwater contamination. Groundwater contamination beneath 

the site is predominantly attributable to metals. 

Screening values were obtained from a variety of sources including SDWA MCLs, SDWA Secondary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1, 

and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

3.4.5.1 Volatile Organic Compounds 

A single VOC, methylene chloride, was detected at a concentration below its screening value at location 

(S5MW-2) in the IT Corporation 1993 sampling. 

3.4.5.2 Semivolatile Organic Compounds 

A single SVOC, bis(2-ethyhexyl)phthalate, was detected in excess of its 3 pg/L screening criteria at a 

single location (S5MW-2, 4 pg/L) in the IT Corporation 1993 sampling. No other SVOCs were detected. 

3.4.5.3 Pesticides 

No pesticides were detected in groundwater at SWMU 5. 

3.4.5.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at SWMU 5. 
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Data from the IT Corporation 1993 RFIIRI and this Supplemental RFIIRI were considered in the analysis 

of groundwater contamination at SWMU 5. Chemicals that were detected in groundwater samples are 

listed in Table 3-5. This table includes analytical results from all applicable historical sampling events as 

well as this Supplemental RFIIRI. Samples were collected from the same two monitoring well locations 

during both investigations. Figures 3-9 and 3-10 show the occurrence of analytes that exceeded the 

screening values and indicated possible groundwater contamination. Groundwater contamination beneath 

the site is predominantly attributable to metals. 

Screening values were obtained from a variety of sources including SDWA MCLs, SDWA Secondary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1, 

and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

3.4.5.1 Volatile Organic Compounds 

A single VOC, methylene chloride, was detected at a concentration below its screening value at location 

(S5MW-2) in the IT Corporation 1993 sampling. 

3.4.5.2 Semivolatile Organic Compounds 

A single SVOC, bis(2-ethyhexyl)phthalate, was detected in excess of its 3 Ilg/L screening criteria at a 

single location (S5MW-2, 4 Ilg/L) in the IT Corporation 1993 sampling. No other SVOCs were detected. 

3.4.5.3 Pesticides 

No pesticides were detected in groundwater at SWMU 5. 

3.4.5.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at SWMU 5. 
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TABLE 3-5 

CHEMICALS DETECTED IN GROUNDWATER AT SWMU 5 
NAS KEY WEST 

Location ( Source”) 1 

INORGANICS (us/L) 

Parameter 1 Result ( Qual.(2’I 

S5MW-3 IT 1993 Arsenic 2.3 B, 

S5MW-2 IT 1993 Barium 54.7 B, 

S5MW-3 IT 1993 Barium 29.2 B. 

IIT 1993 t Lead I 9.8 I I 

S5MW-2 
S5MW-2 

/IT 1993 (Sulfide 

tB&RE 1996 IVanadium 

( 4,000 I 
2.4 1 

1 S5MW-3 IB&RE 1996 IVanadium I 2.3 1 I 

S5MW-2 

S5MW-3 

\IT 1993 /Zinc 1 82.4 1 

IB&RE 1996 IZinc 1 52.4 1 

1S5MW-3 IIT 1993 IZinc I 29.3 I I 

1S5MW-2 IB&RE 1996 IZinc 1 26.5 1 

SEMIVOLATILE ORGANIC COMPOUNDS @g/L) 

VOLATILE ORGANIC COMPOUNDS @g/L) 

IS5MW-2 IIT 1993 IMethvlene chloride 2 IB,J 1 

Shading indicates a concentration in excess of the screening values (see Table C.3-3). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
B, - Value greater than instrument detection limit, but less than contract required quantitation limit. 
J - The associated value is an estimated quantity. 
B2 - Analyte was found in the blank as well as the sample. 
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Shading indicates a concentration in excess of the screening values (see Table C.3-3). 
Data Sources: 
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8&RE 1996 - Supplemental RFI/RI conducted in 1996 by 8&R Environmental 
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81 - Value greater than instrument detection limit, but less than contract required quantitation limit. 
J - The associated value is an estimated quantity. 
8 2 - Analyte was found in the blank as well as the sample. 
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3.4.5.5 lnorganics 

Although several inorganics were detected in the groundwater at SWMU 5, only antimony, beryllium, 

cyanide, lead, and mercury were detected at levels greater than the screening criteria. Beryllium, cyanide, 

and lead exceeded the screening values only in 1993 samples. Antimony was detected at S5MW-2 in 

excess of its 6 PglL screening value in both investigations, although the 1996 concentration was 

somewhat reduced from that observed in 1993. Mercury was the only chemical detected in excess of its 

2 pg/L screening criteria in 1996 (S5MW-2, 4.7 pg/L) and not detected in 1993. At S5MW-3, merrcury 

slightly increased in concentration between 1993 and 1996, although neither detection approached the 

screening value. Silver, vanadium, and zinc were all either detected in groundwater for the first time in 

1996 or increased in concentration. Other inorganics detected at SWMU 5 at low levels included arsenic, 

barium, cadmium, chromium, manganese, and sulfide. 

3.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at SWMU 5. Section ,351 

presents those chemicals detected in excess of the screening values discussed in the nature and extent 

sections, along with apparent temporal and spatial trends. Section 3.52 addresses potential routes of 
-e. _ 

migration, and Section 3.5.3 addresses the persistence and transport potential of these chemicals. The 

chemical and physical properties of the detected chemicals impact their relative persistence and transport 

potential. Section 3.1.5.1 Appendix C quantifies the physical and chemical properties of the detected 

contaminants. 

3.5.1 Contaminant Summary and Trends 

Sand blasting was performed at SWMU 5 to remove painted surfaces from ground handling and ground 

support vehicles and equipment, aircraft parts, and other metal objects and pieces of equipment. Paints 

and contaminants resulting from the sand blasting of equipment, parts, and vehicles are potential sources 

of contamination. Consistent with these activities, inorganics were the most common contaminants 

detected at SWMU 5. Inorganic contamination appeared to be most widespread in soil and sedirnent, 

while the occurrence and distribution of the same parameters in groundwater and surface water were 

generally more limited and localized. 

Of all detected inorganics, antimony, beryllium and silver were the least prevalent and do not appear ,to be 

pervasive at SWMU 5. All three were detected in multiple media, but within a given medium, occurrences 

were isolated. 
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Although several inorganics were detected in the groundwater at SWMU S, only antimony, beryllium, 

cyanide, lead, and mercury were detected at levels greater than the screening criteria. Beryllium, cyanide, 

and lead exceeded the screening values only in 1993 samples. Antimony was detected at SSMW-2 in 

excess of its 6 Ilg/L screening value in both investigations, although the 1996 concentration was 

somewhat reduced from that observed in 1993. Mercury was the only chemical detected in excess of its 

21lg/L screening criteria in 1996 (SSMW-2, 4.7 Ilg/L) and not detected in 1993. At SSMW-3, melrCury 

slightly increased in concentration between 1993 and 1996, although neither detection approached the 

screening value. Silver, vanadium, and zinc were all either detected in groundwater for the first time in 

1996 or increased in concentration. Other inorganics detected at SWMU S at low levelS included arsenic, 

barium, cadmium, chromium, manganese, and sulfide. 

3.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at SWMU 5. Section3.S.1 

presents those chemicals detected in excess of the screening values discussed in the nature and extent 

sections, along with apparent temporal and spatial trends. Section 3.5.2 addresses potential roub~s of 

migration, and Section 3.5.3 addresses the perSistence and transport potential of these chemicals. The 

chemical and physical properties of the detected chemicals impact their relative persistence and tram.port 

potential. Section 3.1.5.1 Appendix C quantifies the physical and chemical properties of the detE~ted 

contaminants. 

3.5.1 Contaminant Summary and Trends 

Sand blasting was performed at SWMU 5 to remove painted surfaces from ground handling and ground 

support vehicles and equipment, aircraft parts, and other metal objects and pieces of eqUipment. Paints 

and contaminants resulting from the sand blasting of equipment, parts, and vehicles are potential sources 

of contamination. Consistent with these activities, inorganics were the most common contaminants 

detected at SWMU 5. Inorganic contamination appeared to be most widespread in soil and sediment, 

while the occurrence and distribution of the same parameters in groundwater and surface water were 

generally more limited and localized. 

Of all detected inorganics, antimony, beryllium and silver were the least prevalent and do not appear to be 

pervasive at SWMU 5. All three were detected in multiple media, but within a given medium, occurrences 

were isolated. 
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Arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, and zinc were commonly detected in 

soil and sediment, although not all detections were in excess of the nature and extent screening values. 

Generally, inorganic concentrations in sediment were highest in the two samples collected between the 

berm and the pond. Lower inorganic concentrations were detected in pond sediment and in the sediment 

sample directly south of the Sand Blasting Area. 

The same compounds that were detected in soil and sediment were generally detected in groundwater at 

SWMU 5, but fewer concentrations were in excess of screening values. With a few exceptions, inorganic 

concentrations in groundwater decreased between 1993 and 1996, and were reduced below screening 

values. Manganese, silver, and vanadium were detected below screening values in 1996 but were either 

not tested for (manganese) or were not detected (silver and vanadium) in 1993. Mercury concentrations 

increased temporally in both wells at SWMU 5. Although zinc concentrations decreased in groundwater 

below the Sand Blasting Area, zinc concentrations increased in the southwestern portion of the site. The 

increased concentration in the southwestern portion of the site remains lower than the 1993 maximum of 

zinc in groundwater at SWMU 5. 

With one exception, surface-water contamination was limited to the region immediately south of the Sand 

Blasting Area. Cadmium, chromium, copper, lead, and zinc exceeded screening values in the surface- 

water sample collected from this area in 1993. In the 1996 B&R Environmental samples collected in the 

pond and along the lagoon further to the southwest, lead was the only compound detected. Its single 

occurrence was in excess of the screening value but was much lower than the lead concentration 

detected directly below the Sand Blasting Area in 1993. 

VOCs, SVOCs, pesticides, and PCBs were tested in a limited number of samples in each medium at 

SWMU 5 and did not appear to be pervasive at the site. No pesticides or PCBs were detected in any 

medium. Several VOCs and SVOCs were detected, but most occurrences were limited to a specific 

sample or a specific medium, and were below the nature and extent screening values. The organic 

compounds detected in excess of screening values [bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, and 

acetone] are considered common laboratory or rinsate contaminants. Despite the use of proper sampling 

protocols and data validation to minimize analytical bias, these compounds remained in both the site and 

background data sets after data validation. With the exception of sediment, all VOCs and SVOCs were 

limited to a single sample in each medium. 

In sediment, low concentrations of VOCs and SVOCs were detected in several samples, with the 

exception of tetrachloroethene (detected in all four B&R Environmental samples). The data do not 

suggest a pattern of consistent contamination associated with known activities at SWMU 5. 
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detected directly below the Sand Blasting Area in 1993. 

VOCs, SVOCs, pesticides, and PCBs were tested ina limited number of samples in each medium at 

SWMU 5 and did not appear to be pervasive at the site. No pesticides or PCBs were detected in any 

medium. Several VOCs and SVOCs were detected, but most occurrences were limited to a specific 

sample or a specific medium, and were below the nature and extent screening values. The organic 

compounds detected in excess of screening values [bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, and 

acetone] are considered common laboratory or rinsate contaminants. Despite the use of proper sampling 

protocols and data validation to minimize analytical bias, these compounds remained in both the site and 

background data sets after data validation. With the exception of sediment, all VOCs and SVOCs were 

limited to a single sample in each medium. 

In sediment, low concentrations of VOCs and SVOCs were detected in several samples, with the 

exception of tetrachloroethene (detected in all four B&R Environmental samples). The data do not 

suggest a pattern of consistent contamination associated with known activities at SWMU 5. 
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3.5.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 
,_\ 

The contaminant source at SWMU 5 consists of the former Sand Blasting Area located between 

Buildings A-989 and A-990. Additional contaminant sources consist of the entire AIMD area on both &ides 

of SWMU 5. Six AIMD buildings are located in the vicinity of the site; these are used for a variety of aircraft 

maintenance activities. Surface-water runoff from these buildings drains into the same concrete ditch into 

which surface water from SWMU 5 is directed. 

The contaminant release pathways from this area include volatilization, wind erosion, overland runoff, and 

infiltration of contaminants. Constituents in soil could volatilize from surficial material or become airborne 

via wind erosion. Contaminated fugitive dust can be generated during ground-disturbing activities, such 

as construction or excavation. The contaminants could then be dispersed in the surrounding environment 

and transported to downwind locations where they could repartition to surface soil, surface water, or 

sediment through gravitational settling, precipitation, and deposition. However, the former Sand Blasting 

Area is primarily bare rock and concrete, minimizing the airborne contaminant transport pathway. 

Precipitation runoff can carry contaminants to nearby surface water, sediments, and surface soils at the 

western end of the concrete ditch. Infiltrating precipitation can cause the contamination of subsurface soil 
-” ._ 

and groundwater. Sand blasting operations could have deposited contaminants on a small portion of the 

berm south of the site. Runoff from the berm or from the site would be carried westward via the concrete 

ditch. Beyond the end of the ditch, surface-water runoff into the pond is possible, as is infiltration into 

subsurface soil and groundwater. Contaminants with a stronger tendency to adsorb to organic matter in a 

soil are expected to migrate at a slower rate. After reaching the water table, contaminants can be carried 

with the flow of groundwater to downgradient locations. Groundwater in the vicinity of the site is shallow 

and probably is connected hydrologically to surface water in the pond and lagoon southwest of the site. 

Contaminants can be deposited in sediment or surface water and can potentially accumulate in the tissues 

of aquatic organisms. 

3.5.3 Contaminant Transport Potential and Persistence 

Metals, the predominant class of contaminants detected at SWMU 5, are adsorbed onto soil and 

sediment, but may exist in dissolved or suspended forms. Many metals are water-insoluble; however, 

some soluble species of metals have increased mobility. Arsenic and chromium, for example, exhibit 

mobilities that are strongly influenced by pH and speciation, or in the case of mercury, by the presence of 

organic compounds such as alkylated mercury compounds. The transport of lead in the environment is 

strongly influenced by the speciation of the ion. Sorption processes appear to exert a dominant effect on 
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sediment through gravitational settling, precipitation. and deposition. However. the former Sand Blasting 
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3.5.3 Contaminant Transport Potential and Persistence 

Metals, the predominant class of contaminants detected at SWMU 5, are adsorbed onto soil and 

sediment, but may exist in dissolved or suspended forms. Many metals are water-insoluble; however, 

some soluble species of metals have increased mobility. Arsenic and chromium, for example, exhibit 
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the distribution of lead in the environment. Generally, it is strongly complexed to organic materials present 

in both aquatic systems and soil. 

Although sorption of inorganics tends to reduce their mobility in the subsurface, strong association ‘with 

soil and sediment particles may increase the persistence of inorganic contamination at a site. 

Contaminants that persist in the solid media will also continue to be present in surface water and 

groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations would remain low. 

3.6 BASELINE HUMAN HEALTH RISK ASSESSMENT - SWMU 5 

This section presents the baseline human health risk assessment for SWMU 5. It describes a qualitative 

and quantitative assessment of actual or potential risks for SWMU 5. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and RGOs. 

The methodologies and techniques used in the assessment are outlined in Section 3.2 of Appendix C. 

Conclusions about the baseline human health risk assessment are presented in Section 3.6.8. 

3.6.1 Preliminary Risk Evaluation 

A PRE was conducted to determine if a baseline human health risk assessment was required. The PRE 

entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is greater than 

IE-04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will require further 

evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk assessment 

analysis. 

Tables 3-6 and 3-7 summarize the preliminary risk evaluation for SWMU 5 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than 1 E-04 and 1 .O for carcinogenic and noncarcinogenic effects, respectively. However, the risk ratios 

calculated for the residential land use scenario are greater than IE-04 and 1 .O for carcinogenic and 

noncarcinogenic effects, respectively. Therefore, a baseline human health risk assessment is necessary 
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the distribution of lead in the environment. Generally, it is strongly complexed to organic materials present 

in both aquatic systems and soil. 

Although sorption of inorganics tends to reduce their mobility in the subsurface, strong association with 
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e F TABLE 3-5 

F PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
Y 
8 

SWMU 5 

s NAS KEY WEST 

Media Concentration Screening Values Risk Ratio 

(Maximum Detected Value) Residential industrial Residential industrial 

Surface Surface 
Chemical* Soil Sediment Water Soil Sediment Surface Water Soil Soil Sediment Water Soil 

INORGANICS 

Arsenic I 13 1 8.6 1 3.5 1 0.43 1 0.43 1 0.045 1 3.8 1 3E-05 1 2E-05 1 8E-05 1 3E-06 
Beryllium 0.26 1 2.6 1 ND I 0.15 I 0.15 I 0.016 1 1.3 1 2E-06 1 2E-05 1 NA 1 2E-07 

SEMIVOLATILE ORGANIC COMPOUNDS 

IBisf2ethvlhervl~ahthalate -.-,- --..,...-.‘,., r .._.. -.-_- I 
I 

ND i 570 
I -~ 

1 
I 

ND 146.000 1 46.000 
I -‘--- ~.~~~ 1 

I 
4.8 1410.000 t NA 

I , I 
1 IE-08 
I 

1 NA NA 
I 

1 
I 

1 
I 

VOLATILE ORGANIC COMPOUNDS 

Methylene chloride I 20 1 12 I 1 185,000 1 85,000 1 4.1 1760,000 2E-IO IE-10 2E-07 3E-11 
Tetrachloroethene ND 1 10.2 1 ND ~12,000 1 12,000 1 1.1 II 10,000 NA 9E-10 NA NA 

_ . Risk Sums bv Medium 3E-65 4E-65 8E-65 4E-66 

Risk Sums by Use Scenario1 1 E-64 I4E-66 

*All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in pglkg; and all water site data are in ug/L. 
ND = Not detected. 
NA = Not applicable. 
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TABLE 3-6 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
SWMU5 

NASKEYWEST 

Media Concentration Screening Values 

(Maximum Detected Value) Residential Industrial 

Chemlcal* Soil 
I I Surface 

Sediment Water Soil I Sediment I Surface Water Soil Soil 

INORGANICS 

Arsenic 0.045 

Beryllium 0.26 0.016 

SEMIVOLATILE ORGANIC COMPOUNDS 

1 Bis(2-ethylhexyl)phthalate 1 ND 570 NO 146,000 46,000 4.8 1410,000 NA 

VOLATILE ORGANIC COMPOUNDS 

Methylene chloride I 20 I 12 I 1 185,000 I 85,000 I 4.1 1760,000 2E-10 

Tetrachloroethene I NO I 10.2 I NO 112,000 I 12,000 I 1.1 1110,000 NA 

Risk Sums by Medium 3E-05 

Risk Sums by Use Scenario 

Risk Ratio 

Residential Industrial I I Surface 
Sediment Water Soil 

1E-08 NA NA 

1E-10 2E-07 3E-11 

9E-10 NA NA 

4E-05 8E-05 4E-06 

1E-04 4E-06 

* All soil and sediment metal concentrations are in mgJkg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in IlgJkg; and all water site data are in Ilg/L. 
NO = Not detected. 
NA = Not applicable. 
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TABLE 3-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
SWMU 5 

NAS KEY WEST 

Chemical* 
IN~IRC,ANICS 

Media Concentration 
(Maximum Detected Value) 

Surface 
Soil Sediment Water Soil 

Screening Values 
Residential 

Surface 
Sediment Water 

Industrial 

Soil Soil 

Risk Ratio 
Residential 

Surface 
Sediment Water 

Industrial 

Soil 

-- -- -- “_ 

- 
---.. -.. -.- I I .(. -- .,. -- .& -- NA 6E-05 

Cooaer 7.2 1 38.9 t ‘ii.6 1 3.100 I 3.100 I 1.500 I 82.000 1 2E-02 1 IE-01 9E-02 9E-04 . . 
ICvanide -,-... --- 

Iron 
Manganese 
Mercury 
Nickel 

Selenium 

1 ND 1 ND I ND I l’lml I I’m I ‘73n I 
.- _. 

dinnn I NA I NA 
I --- I 

.-- 
I 

ii 
.,___ )___ -- . .,--- . . . . . ., . NA NA 

1 1,480 1 3,245 1 23,000 23,000 11,000 610,000 6E-01 1 E+OO NA 2E-02 

I 8.9 1 32.1 1 ND 390 390 180 10,000 2E-01 8E-01 NA 9E-03 
I 0.04 1 0.13 1 ND 23 23 11 610 2E-02 6E-02 NA 7E-04 

7.6 1 26.6 1 ND 1,600 1,600 730 41,000 5E-02 2E-01 NA 2E-03 
I ND 1 ND 1 ND 390 390 180 10,000 NA NA NA NA 

1 390 I 390 I 180 i 10.000 1 NA I 3F-n3 I NA NA 1 
- -. - -. 

Silver 
Thallium 

I 
.- 

I 

I ND 1 “A.3 1 No 
ND I ND I ND I 631 Ii I 79 I 

. ..-...-... I .- I 

5.1 I iii I ii Tin 
_-..--.-... I _.- - ..- ..- 

Zinc 86.3 1 1,260 1 147 
SEMIVOLATILE ORGANIC COMPOUNDS 
B&(2-ethvlhexvhohthalate I ND I 570 I ND 

~tvl benzvl ohthalate I I ND I A95 I ND .- 

‘- - 
I 

.- VOLATILE ORGANIC COMPOUNDS 

P-butanone I 9 1 ND 1 ND 

. 
TE 

-1--- -- -- _. 

IQ-l 1 MA 1 NA I ML 
I .., . 

I 
I -.- I -.- .V” . ., . I ., I I .I 4 NA 

1 47.000 1 47.000 1 22.000 1 1.000.000 1 IE-03 1 NA NA 5E-05 
I --- --- -,--- . .,.?“” .,- “k “L “I NA 2E-03 

1 23,000 1 23,000 1 11,000 1 610,000 1 4E-02 1 5E-01 IE-01 1 E-03 

1 1.600.000 1 1.600.000 1 730 1 41.000.000 ,~ ~,~.~ 1 NA I 4E-03 I 
I ---- I 

NA I 
I 

NA . . . I 

IiBono’non I _ , , _ _ _ _ _ _ i 6’nnn’nnn I _ _ _ _ , , _ _ _ 72nn I dinnnnnnn I NA --- - ( - 1-, - - - . ., . 1 7FJA I 1L ” . MA ..I I I NA I., 1 1 
I 

[47,000,000 1 47,000,000 1900 1 ,ooo,ooo,ooo 2E-06 NA NA 9E-08 

100 61 20,000,000 1 E-05 3E-05 NA 5E-07 
100 3700 200,000,000 4E-05 2E-04 3E-02 2E-06 

, - - ( - - - , , .,. ,,,JOO 260 120,000,000 4E-05 3E-05 AE-02 2E-06 
780,000 1 780,000 370 20,000,OOO NA 1 E-04 NA NA 

Hazard Sums by Medium 1 E+Ol 5E+Ol lE+Ol 5E-01 
Hazard Sums by Use Scenario 8E+01 5E-01 

IVanadium I 32 1 342 1 ND I ‘5sn I ‘592 I 7’6in .---8.-- 1 I 
IA nnn I w-n:, I fir=-nl 

Cis-1,2-dichloroethene 
Acetone 
Msthylene chloride 

rtrachloroethene 

1 2 ND 780,000 780,C 
35 147 12 7,800,OOO 7,800,C 
20 12 1 A 7nn nnn A 7nn r 

ND 10.2 ND 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and PesticideslPCB concentrations are in uglkg; and all water site data are in pg/L, 
ND = Not detected. 
NA = Not applicable. 
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Chemical* 
INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium VI 
Cobalt 
Copper 
Cyanide 
Iron 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 

2-butanone 
Cis-1,2-dichloroethene 
Acetone 
Methylene chloride 
Tetrachloroethene 

TABLE 3-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
SWMU5 

NAS KEY WEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial 

,. , Surface 
, sediment' 

Surface 
Soil . Sediment Water Soil Water Soil Soil 

923 3,040 NO 78,000 78,000 37,000 1,000,000 1E-01 
4.2 4 NO 31 31 15 820 1E+00 

13 8.6 3.5 23 23 11 610 6E+00 
22.3 250 53.1 5,500 5,500 2,600 140,000 4E-02 

0.26 2.6 NO 390 390 180 1,000 7E-03 
12.6 120 9.7 39 39 18 1,000 3E+00 
24.7 428 58.2 390 390 180 10,000 6E-01 

0.7 9.8 NO 4,700 4,700 2,200 120,000 1E-03 
7.2 38.9 13.6 3,100 3,100 1,500 82,000 2E-02 

NO NO NO 1,600 1,600 730 41,000 NA 
1,480 3,245 NO 23,000 23,000 11,000 610,000 6E-01 

8.9 32.1 NO 390 390 180 10,000 2E-01 
0.04 0.13 NO 23 23 11 610 2E-02 
7.6 26.6 NO 1,600 1,600 730 41,000 5E-02 

NO NO NO 390 390 180 10,000 NA 
NO 1.3 NO 390 390 180 10,000 NA 
NO NO NO 6.3 6 2.9 160 NA 

5.1 NO NO 47,000 47,000 22,000 1,000,000 1E-03 
3.2 34.2 NO 550 550 2,600 14,000 6E-02 

86.3 1,260 147 23,000 23,000 11,000 610,000 4E-02 

41,000,000 
410,000,000 

9 NO NO 47,000,000 47,000,000 1900 1,000,000,000 2E-06 
1 2 NO 780,000 780,000 61 20,000,000 1E-05 

35 147 12 7,800,000 7,800,000 3700 200,000,000 4E-05 
20 12 1 4,700,000 4,700,000 260 120,000,000 4E-05 

NO 10.2 NO 780,000 780,000 370 20,000,000 NA 
Hazard Sums by Medium 1E+01 

Hazard Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

, 
Sediment , 

Surface 
Water Soil 

4E-01 NA 9E-03 
1E+00 NA 5E-02 
4E+00 3E+00 2E-01 
5E-01 2E-01 2E-03 
7E-02 NA 3E-03 
3E+01 5E+00 1E-01 
1E+01 3E+00 2E-02 
2E-02 NA 6E-05 
1E-01 9E-02 9E-04 

NA NA NA 
1E+00 NA 2E-02 
8E-01 NA 9E-03 
6E-02 NA 7E-04 
2E-01 NA 2E-03 

NA NA NA 
3E-02 NA NA 

NA NA NA 
NA NA 5E-05 

6E-01 NA 2E-03 
5E-01 1E-01 1E-03 

NA NA 9E-08 
3E-05 NA 5E-07 
2E-04 3E-02 2E-06 
3E-05 4E-02 2E-06 
1E-04 NA NA 
5E+01 1E+01 SE-01 
8E+01 SE-01 

* All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and Pesticides/PCB concentrations are in IJg/kg; and all water site data are in IJg/L. 
NO = Not detected. 
NA = Not applicable. 
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for SWMU 5. The primary contributor to carcinogenic risk in soil, sediment, and surface water is arsenic. 

The primary contributors to noncarcinogenic risk are antimony, arsenic, and cadmium in soil; antimony, 

arsenic, cadmium, chromium VI, and iron in sediment; and arsenic, cadmium, and chromium VI in surface 

water. 

3.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

3.6.2.1 Soils 

-.- . . 

Metals and four VOCs (Z-butanone, acetone, cis-1,2-DCE, and methylene chloride) were detected in one 

or more of the surface soil samples collected at SWMU 5. Acetone, methylene chloride, and 

bis(2-ethylhexyl)phthalate and several metals were detected in subsurface soil samples collected at 

SWMU 5. The occurrence and distribution of chemicals in surface and subsurface soils are present’ed in 

Tables 3-8 through 3-l 1. Summary statistics, COPC selection results, and representative concentrations 

for chemicals detected in SWMU 5 soils are also presented in these tables. 

The following chemicals were selected as COPCs at SWMU 5 for surface and subsurface soils: 

SURFACE SOILS SUBSURFACE SOILS 

lnornanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 

Oraanics lnorqanics 
None Selected None Selected 

Ornanics 
None Selected 

Metals selected as COPCs in surface soil at SWMU 5 were detected at the following frequencies: 

antimony (l/4), arsenic (4/4), beryllium (l/4), and cadmium (3/4). The maximum and represemative 

concentrations for these COPCs exceed RBCs developed for the residential land use scenario. Organic 

chemicals in surface soils were detected at concentrations less than residential RBC values. Therefore, 

no organic COPCs were selected from surface soils Inorganic chemicals in subsurface soils were 

detected at levels below RBCs developed for the industrial land use scenario. Likewise, onganic 

-..j \ 
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for SWMU 5. The primary contributor to carcinogenic risk in soil, sediment, and surface water is arsenic. 

The primary contributors to noncarcinogenic risk are antimony, arsenic, and cadmium in soil; antimony, 

arsenic, cadmium, chromium VI, and iron in sediment; and arsenic, cadmium, and chromium VI in surface 

water. 

3.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

3.6.2.1 Soils 

Metals and four VOCs (2-butanone, acetone, cis-1,2-DCE, and methylene chloride) were detected in one 

or more of the surface soil samples collected at SWMU 5. Acetone, methylene chloride, and 

bis(2-ethylhexyl)phthalate and several metals were detected in subsurface soil samples collected at 

SWMU 5. The occurrence and distribution of chemicals in surface and subsurface sails are presented in 

Tables 3-8 through 3-11. Summary statistics, COPC selection results, and representative concentrations 

for chemicals detected in SWMU 5 soils are also presented in these tables. 

The following chemicals were selected as COPCs at SWMU 5 for surface and subsurface soils: 

SURFACE SOILS 

Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 

Organics 
None Selected 

SUBSURFACE SOILS 

Inorganics 
None Selected 

Organics 
None Selected 

Metals selected as COPCs in surface soil at SWMU 5 were detected at the following frequencies: 

antimony (114), arsenic (4/4), beryllium (114), and cadmium (3/4). The maximum and representative 

concentrations for these COPCs exceed RBCs developed for the residential land use scenario. OnJanic 

chemicals in surface sails were detected at concentrations less than residential RBG values. Therefore, 

no organic COPCs were selected from surface soils. Inorganic chemicals in subsurface soils were 

detected at levels below RBCs developed for the industrial land use scenario. Likewise, on~anic 

AIK-OES-97 -5350 3-47 CTCi-0007 



TABLE 3-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT SWMU 5 (mglkg) 

i;i 
8 

NAS KEY WEST 

Chemical 

Aluminum 

Antimony 

Arsenic 

Background Site 
Frequency Range Frequency Range of Average of 

of of Positive of Positive Detected 
Detection Detection Average Detection Detection Values 

14114 120 - 4,250 1,887 111 923 - 923 923 

2/l 5 0.26 - 0.48 0.39 l/4 4.2 - 4.2 4.2C 

6/l 5 0.63 - 2.7 1.29 414 0.34 - 13 3.66 
I I I 

- 
I 

Barium I 15/15 I 4.4-17.7 I 10.51 I 414 I 3.7 - 22.3 11 13 
I I I I 

.._ 

I I.13 - 0.15 0.051 114 I 0.26 - 0.26 0.26 

Cadmium j 4/15 j 0 11 -045 I 015l WA 17-136 I 5.50 

.-. .- - - - -.-- . . . 14.95 

Cobalt 7115 0.22 - 0.51 0.29 II4 0.7 - 0.7 0.70 

Copper 14115 1.3 - 15.6 5.43 314 2.2 - 7.2 4.57 

k-’ Iron 14114 98.1 - l/l - k 48.3 2,260 1,167 15.66 1,480 1,480 1,480 Lead 14115 0.65 - 414 

13.8 

- 

52.1 33.20 

I 8.9 - I 8.9 8.90 

Mercurv I 5/15 I 0 03 - 008 I 0 031 IIA -OnA 1 0.04 
..-..-. .- -.-- . .1* -. . I e.. ,.” 4.33 

Vanadium 1 15/15 1 0.8 - 8.8 3.971 214 I 2.7 - 3.2 2.95 

Sulfide I Ill 1 49 - 49 1 49 1 111 I 200 - 200 1 200 
Tin 1 215 1 0.78 - 2.1 1 1.941 I/3 5.1 - 5.1 I 51 

I I I I I 
-. 

Zinc 1 12115 1 0.63 - 89.1 1 15.221 414 I 3.1 - 86.3 1 38.83 

Average Applicable 

of all Risk-Based 

Representative 

Concentration 
Basis of 

COPC 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (PXBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1, 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion, 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

D - Not COPC (nut/mineral) 

**As chromium VI 
§ 
o 
o 
o 
-..j 

TABLE 3-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT SWMU 5 (mg/kg) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

Aluminum 14/14 120 - 4,250 1,887 111 923 - 923 923 923 7,800 923 

Antimony 2/15 0.26 - 0.48 0.39 1/4 4.2 - 4.2 4.20 1.95 3.1 4.2 

Arsenic 6/15 0.63 - 2.7 1.29 4/4 0.34 - 13 3.66 3.66 0.43 13 

Barium 15/15 4.4 - 17.7 10.51 4/4 3.7 - 22.3 11.13 11.13 550 22.3 

Beryllium 2/15 0.13 - 0.15 0.05 1/4 0.26 - 0.26 0.26 0.10 0.15 0.26 

Cadmium 4/15 0.11 - 0.45 0.15 3/4 1.7 - 12.6 5.50 4.20 3.9 12.6 

Chromium*" 15/15 1.9 - 15.5 6.02 4/4 6.4 - 24.7 14.95 14.95 39 24.7 

Cobalt 7/15 0.22 - 0.51 0.29 1/4 0.7 - 0.7 0.70 1.01 470 0.7 

Copper 14/15 1.3 - 15.6 5.43 3/4 2.2 - 7.2 4.57 3.56 310 7.2 

Iron 14/14 98.1 - 2,260 1,167 1/1 1 ,480 - 1 ,480 1,480 1,480 2,300 1,480 

Lead 14/15 0.65 - 48.3 15.66 4/4 13.8 - 52.1 33.20 33.20 400 52.1 

Manganese 14/14 2.6 - 33.7 17.65 1/1 8.9 - 8.9 8.90 8.90 180 8.9 

Mercury 5/15 0.03 - 0.08 0.03 1/4 0.04 - 0.04 0.04 0.02 2.3 0.04 

Nickel 11/15 0.63 - 4.1 1.67 3/4 2.4 - 7.6 4.33 3.53 160 7.6 

Vanadium 15/15 0.8 - 8.8 3.97 2/4 2.7 - 3.2 2.95 1.75 55 3.2 

Sulfide 111 49 - 49 49 111 200 - 200 200 200 - 200 

Tin 2/5 0.78 - 2.1 1.94 1/3 5.1 - 5.1 5.1 2.82 4,700 5.1 

Zinc 12/15 0.63 - 89.1 15.22 4/4 3.1 - 86.3 38.83 38.83 2,300 86.3 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

o - Not COPC (nut.lmineral) 

**As chromium VI 

Basis of 

COPC 

COPC Selection" 

N A 

Y C 

Y C 

N A 

Y C 

Y C 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N D 

N A 

N A 



TABLE 3-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT SWMU 5 (pglkg) 

NAS KEY WEST 

Chemical 

Background Site 

Frequency Range Frequency Range of 

of of Positive of Positive 

Detection Detection Average Detection Detection 

Average of 

Detected 

Values 

Basis of 

COPC 

Selection’ 
I 

VOLATILE ORGANIC COMPOUNDS 
2-butanone 0112 Not detected - l/l 9 -9 9 9 4,700,000 9 N A 
Acetone II12 1-l 3.67 Ill 35 - 35 35 35 780,000 35 N A 
Cis-1 ,Zdichloroethene 013 Not detected - II3 l-l 1 0.70 70,000 1 N A 
Methylene chloride 6112 0.11 - 14 2.80 113 20 - 20 20 12.33 85,000 20 N A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

Chemical 

) 

TABLE 3-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT SWMU 5 (pg/kg) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 

Detection Detection Average Detection Detection Values Values Concentration for Site Data 

VOLATILE ORGANIC COMPOUNDS 

2-butanone 0/12 Not detected - 1/1 9 - 9 9 9 4,700,000 9 
Acetone 1/12 1 - 1 3.67 1/1 35 - 35 35 . 35 780,000 35 

Cis-1,2-dichloroethene 0/3 Not detected - 1/3 1 - 1 1 0.70 70,000 1 

Methylene chloride 6/12 0.11 - 14 2.80 1/3 20 - 20 20 12.33 85,000 20 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

w RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

k; Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

§ 
b o 
o 
--./ 

"A - Not COPC (Max<RBC) 

Basis of 

COPC 

COPC Selection" 

N A 

N A 

N A 

N A 



TABLE 3-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT SWMU 5 (mglkg) 

NAS KEY WEST 

, 
Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative Basis of 
of of Positive of Positive Detected of all Risk-Based Concentration COPC 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC Selection* 
Antimony 2/l 5 0.26 - 0.48 0.39 II6 4 -4 4.0 2.15 82 3.02 N A 
Arsenic 6/l 5 0.63 - 2.7 1.29 616 0.26 - 0.31 0.28 0.28 3.8 0.299 N A 
Barium 15115 4.4 - 17.7 10.51 616 2.9 - 3.7 3.27 3.27 14,000 3.5 N A 
Beryllium 2115 0.13 - 0.15 0.05 216 0.12 - 0.14 0.13 0.08 1.3 0.13 N A 
Cadmium 4/l 5 0.11 - 0.45 0.15 II6 0.95 - 0.95 0.95 0.41 100 0.698 N A 
Chromium** 15115 1.9 - 15.5 6.02 616 3 - 5.3 3.97 3.97 1,000 4.75 N A 
Lead 14115 0.65 - 48.3 15.66 516 0.25 - 11.3 2.92 2.46 400 11.3 N A 
Sulfide Ill 49 - 49 49.00 Ill 60 - 60 60 60.00 - 60 N D 
Zinc 12115 0.63 - 89.1 15.22 616 1.4 - 12.5 4.1 4.10 61,000 12.5 N A 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index, 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion, 

*A - Not COPC (Max<RBC) 
D - Not COPC (nut.lmineral) 

**As chromium VI 

~ TABLE 3-10 
~ 
m OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
~ INORGANICS IN SUBSURFACE SOILS AT SWMU 5 (mg/kg) 
~ NAS KEY WEST 
o 

Background Site 
Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 
Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC 
Antimony 2/15 0.26 - 0.48 0.39 1/6 4 - 4 4.0 2.15 82 3.02 N 
Arsenic 6/15 0.63 - 2.7 1.29 6/6 0.26 - 0.31 0.28 0.28 3.8 0.299 N 
Barium 15/15 4.4 - 17.7 10.51 6/6 2.9 - 3.7 3.27 3.27 14,000 3.5 N 
Beryllium 2/15 0.13 - 0.15 0.05 2/6 0.12 - 0.14 0.13 -G.08 1.3 0.13 N 
Cadmium 4/15 0.11 - 0.45 0.15 1/6 0.95 - 0.95 0.95 0.41 100 0.698 N 
Chromium** 15/15 1.9 - 15.5 6.02 6/6 3 - 5.3 3.97 3.97 1,000 4.75 N 
Lead 14/15 0.65 - 48.3 15.66 5/6 0.25 - 11.3 2.92 2.46 400 11.3 N 
Sulfide 1/1 49 - 49 49.00 1/1 60 - 60 60 60.00 - 60 N 
Zinc 12/15 0.63 - 89.1 15.22 6/6 1.4 - 12.5 4.1 4.10 61,000 12.5 N 

Cf Notes: 

~ Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

() 

9 
o 
o 
o ...... 

*A - Not CO PC (Max<RBC) 
D - Not COPC (nut.lmineral) 

**As chromium VI 

Basis of 
COPC 

Selection* 
A 
A 
A 
A 
A 
A 
A 
D 
A 

0> 
--:;0 ...... ro 
~< co· 
---..j ...... 



TABLE 3-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SUBSURFACE SOILS AT SWMU 5 (pglkg) 

NAS KEY WEST 

Background Site 
Frequency Range Frequency Range of 

of of Positive of Positive 

Chemical Detection Detection Average Detection Detection 

SEMIVOLATILE ORGANIC COMPOUNDS 

Average of Average Applicable Representative Basis of 
Detected of all Risk-Based Concentration COPC 
Values Values Concentration for Site Data COPC Selection* 

Bis(2-ethylhexyl)phthalate III 1 330 - 330 470.55 III 56 - 56 56 56 410,000 56 N A 

VOLATILE ORGANIC COMPOUNDS 

Acetone II12 l-l 3.67 III 36 - 36 36 36 20,000,000 36 N A 

Methylene chloride 6/l 2 0.11 - 14 2.80 II6 19 - 19 19 10.58 760,000 14.5 N A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Y 
If 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

(") 
-i 
9 
o 
o o 
--.I 

TABLE 3-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SUBSURFACE SOILS AT SWMU 5 (J,lg/kg) 

NAS KEY WEST 

Background Site 
Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

SEMIVOLATILE ORGANIC COMPOUNDS 

1 Bis(2-ethylhexyl)phthalate 1 1/11 330 - 330 1 470.551 1/1 56 - 56 56 56 410,0001 

VOLATILE ORGANIC COMPOUNDS 

Acetone 1/12 1 - 1 3.67 1/1 36 - 36 36 36 20,000,000 

Methylene chloride 6/12 0.11 - 14 2.80 1/6 19 - 19 19 10.58 760,000 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

56 

36 

14.5 

Basis of 
CO PC 

COPC Selection* 

N A 

N A 

N A 
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chemicals detected in subsurface soils were detected at levels less than industrial RBC values. 

Therefore, no COPCs were selected from subsurface soils. 

3.6.2.2 Sediment and Surface Water 

Several VOCs, phthalates, and metals were detected in one or more of the sediment samples collected at 

SWMU 5. Acetone, methylene chloride, and metals were detected in surface-water samples collected at 

SWMU 5. The occurrence and distribution of chemicals in sediment and surface water are presented in 

Tables 3-12 through 3-15. Summary statistics, COPC selection results, and representative concentrations 

for chemicals detected in SWMU 5 sediment and surface water are also presented in these tables. The 

following chemicals were selected as COPCs for SWMU 5 sediment and surface water: 

SEDIMENT SURFACE WATER 

lnorqanics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead* 

Ornanics 
None 
Selected 

lnorqanics 
Lead* 
Barium** 
Zinc** 

Oroanics 
None 
Selected 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) were listed for those chemicals identified with two asterisks (**); however, quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Metals selected as COPCs for sediment at SWMU 5 were detected in 80 percent or more of the samples 

with the exception of antimony (l/6) and beryllium (2/6). Maximum and representative concentrations of 

these metals exceeded RBCs for residential soil exposure. Organic chemical concentrations were 

detected at concentrations less than residential soil RBCs. Soil RBCs are used because RBCs protective 

of human health for sediment exposure are not currently published by EPA. Sediment exposures are 

significantly less than soil exposures; therefore, using residential soil RBCs for sediment ingestion is very 

conservative regarding protection of human health. 
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chemicals detected in subsurface soils were detected at levels less than industrial RBC values. 

Therefore, no COPCs were selected from subsurface soils. 

3.6.2.2 Sediment and Surface Water 

Several VOCs, phthalates, and metals were detected in one or more of the sediment samples collected at 

SWMU 5. Acetone, methylene chloride, and metals were detected in surface-water samples collected at 

SWMU 5. The occurrence and distribution of chemicals in sediment and surface water are presented in 

Tables 3-12 through 3-15. Summary statistics, COPC selection results, and representative concentrations 

for chemicals detected in SWMU 5 sediment and surface water are also presented in these tables. The 

following chemicals were selected as COPCs for SWMU 5 sediment and surface water: 

SEDIMENT 

Inorganics 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead* 

Organics 
None 
Selected 

SURFACE WATER 

Inorganics 
Lead* 
Barium** 
Zinc** 

Organics 
None 
Selected 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) were listed for those chemicals identified with two asterisks (**); however, quantitative toxiCity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Metals selected as COPCs for sediment at SWMU 5 were detected in 80 percent or more of the samples 

with the exception of antimony (1/6) and beryllium (2/6). Maximum and representative concentrations of 

these metals exceeded RBCs for residential soil exposure. OrganiC chemical concentrations were 

detected at concentrations less than residential soil RBCs. Soil RBCs are used because RBCs protective 

of human health for sediment exposure are not currently published by EPA. Sediment exposures are 

significantly less than soil exposures; therefore, using residential soil RBCs for sediment ingestion is very 

conservative regarding protection of human health. 
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TABLE 3-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT SWMU 5 (mglkg) 

NAS KEY WEST 

I of I of Positive 1 1 of 1 Positive 1 Detected I of*? “‘licable I Risk-Based I 
” 1 1 “c”;;,“’ 1 

Background 
Frequency 1 Range 

Site I I 

Frequency 1 Range of Average of Aver 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC Selection* 

Aluminum 12/12 97.7 - 3,350 1,332 414 1,340 - 3,040 2,170 2,170 7,800 3,040 N A 
Antimony O/l 3 Not detected - 116 4-4 4 AC A V r 

Arsenic 8112 1.5 - 7 2.63 616 4.3 - 8.6 

I 
.9.501 

-,--- 
-.-- , - 400 1 ‘966 1 Y 1 C 

*^^ I -501 I .I I 1 
.“” 

3.051 0.05) 
I ~I 

2.3 1 0.131 N 
7731 

1 i 
in731 Iml I N 1 A 

I .“” V.“” .JY ..- . . 

I -3.00 20.00 - 20 N D 
I 8.1 5.3 4,700 8.1 N A 

5.23 15.23 55 34.2 N A 
1.52 430.52 2,300 1,260 N A 

Notes: 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0. I. 
Sediment RBCs are adapted using residential soil RBC. 
An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion 

q 
*A - Not COPC (MaxcRBC) 

8 
C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

8 
D - NOi COPC jiiLii./iiiiiXi~~j 

s **AS chromium VI 

W 
I 

CJl 
W 

§ 
o 
o 
o 
-..j 

Chemical 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium** 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Sulfide 
Tin 
Vanadium 
Zinc 

Notes: 

TABLE 3-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT SWMU 5 (mg/kg) 

NAS KEY WEST 

Background Site 
Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 
Detection Detection Average Detection Detection Values Values Concentration for Site Data 

12/12 97.7 - 3,350 1,332 4/4 1,340 - 3,040 2,170 2,170 7,800 3,040 
0/13 Not detected - 1/6 4 - 4 4.0 1.46 3.1 4 
8/12 1.5 - 7 2.63 6/6 4.3 - 8.6 5.78 5.78 0.43 8.02 
13/13 5 - 15.2 9.27 6/6 10.6 - 250 80.49 80.49 550 250 
1/13 0.12 - 0.12 0.06 2/6 1.8 - 2.6 2.2 0.76 0.15 2.6 
3113 0.06 - 0.9 0.22 5/6 2.3 - 120 30.94 25.88 3.9 120 
8/13 2.1 - 11.7 5.01 6/6 16.5 - 428 150.22 150.22 39 428 
2/13 0.12 - 0.56 0.47 4/6 0.59 - 9.8 5.48 3.77 470 9.8 
13/13 0.76 - 34.6 8.88 6/6 10.5 - 38.9 19.09 19.09 310 35 
12/12 109 - 3,640 1,199 4/4 952 - 3,245 2,074 2,074 2,300 3,250 
12/13 5.5 - 56.5 17.97 6/6 30.1 - 966 249.50 249.50 400 966 
12/12 4 - 38.6 15.39 4/4 9.2 - 32.1 18.91 18.91 180 32.1 
4/13 0.04 - 0.07 0.05 3/6 0.03 - 0.13 0.05 0.05 2.3 0.13 
10/13 0.7 - 5.5 2.15 6/6 2.3 - 26.6 10.72 10.72 160 26.6 
1/13 0.5 - 0.5 0.27 2/6 0.85 - 1.3 1.08 0.58 39 1.3 
1/1 340 - 340 340 1/1 20 - 20 20.00 20.00 - 20 
1/2 0.99 - 0.99 2.85 1/2 8.1 - 8.1 8.1 5.3 4,700 8.1 

13/13 1.6 - 11.7 5.08 6/6 6.4 - 34.2 15.23 15.23 55 34.2 
8/13 3.5 - 140 25.74 6/6 24.6 - 1,260 430.52 430.52 2,300 1,260 

COPC 

N 
Y 
Y 
N 
Y 
Y 
Y 
N 
N 
Y 
Y 
N 

N 
N 
N 
N 
N 
N 
N 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Sediment RBCs are adapted using residential soil RBC. 

Basis of 
COPC 

Selection* 
A 
C 
C 
A 
C 
C 
C 
A 
A 
C 
C 
A 
A 
A 
A 
D 
A 
A 
A 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 
C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 
D - Not cope (nut./mineral) 

**As chromium VI 

Q) 
::;:;:0 
WCD 
-< CD . 
-..J ...... 
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TABLE 3-13 

F 
9 

OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMCIALS OF POTENTIAL CONCERN 

8 
ORGANICS IN SEDIMENT AT SWMU 5 (pg/kg) 

zi 
NAS KEY WEST 

Background Site 
Frequency Range Frequency Range of Average of Average Applicable Representative Basis of 

of of Positive of Positive Detected of all Risk-Based Concentration COPC 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC Selection’ 

SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexyhphthalate 1 l/6 1 4,500 - 4,500 1,992 1 215 1 467.5 - 570 1 518.75 532.701 46,OOOl 570 1 N 1 A 

Butylbenzylphthalate I O/6 Not detected - 1 II5 1 495 - 495 1 495 614.201 1,600,0001 495 1 N 1 A 

VOLATILE ORGANIC COMPOUNDS 

Acetone 316 4 - 120 30.90 315 24 - 147 83.47 54.45 780,000 147 N A 

Cis-1,2-dichloroethene 012 Not detected - II2 2 -2 2 1.38 78,000 2 N A 

Methylene chloride 216 5 - 20 7.50 II6 12 - 12 12 8.83 85,000 12 N A 

Tetrachloroethene l/6 2 -2 4.33 416 2.5 - 10.2 5.21 4.02 12,000 10 N A 

Y Notes: 

sf Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 
Sediment RBCs are adapted using residential soil RBC. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

a 

8 
s 

» 
~ 
o 
m rn 

~ 
0'1 
W 
0'1 o 

W 
I 

U1 
.f:. 

() 

b 
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TABLE 3-13 

OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMCIALS OF POTENTIAL CONCERN 
ORGANICS IN SEDIMENT AT SWMU 5 (1J9/kg) 

NAS KEY WEST 

Background Site 
Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexyl)phthalate 4,500 - 4,500 467.5 - 570 46,000 

Butylbenzylphthalate 0/6 Not detected 495 - 495 1,600,000 

VOLATILE ORGANIC COMPOUNDS 

Acetone 3/6 4 - 120 30.90 3/5 24 - 147 83.47 54.45 780,000 

Cis-1,2-dichloroethene 0/2 Not detected - 1/2 2 - 2 2 1.38 78,000 

Methylene chloride 2/6 5 - 20 7.50 1/6 12 - 12 12 8.83 85,000 

Tetrachloroethene 1/6 2 - 2 4.33 4/6 2.5 - 10.2 5.21 4.02 12,000 

Notes: 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs) . 
Sediment RBCs are adapted using residential soil RBC. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

570 

495 

147 

2 

12 

10 

COPC 

N 

N 

N 

N 

Basis of 
COPC 

Selection* 

A 

A 

A 

A 

0) 
--;:u 
-"(1) 
~< (0 . 

--J-" 



e 6 TABLE 3-14 

Fl 
$ 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

8 
INORGANICS IN SURFACE WATER AT SWMU 5 (c(g/L) 

8 NAS KEY WEST 

Average 
of all 

Values 

2.3C 

13.67 

2.1c 

12.44 

4.32 

Lead 0112 Not detected - 215 5.1 - 68.9 37 15.8C 

Sulfide l/l 4,000 - 4,000 4,000 l/l 1,200 - 1,200 1,200 1,200 

Zinc 5/I 3 1.4 - 39.6 7.19 115 147 - 147 147 30.2C 

v 
E 

Notes: 

Applicable I Representative 
Risk-Based I Concentration 

Concentration I for Site Data 

0.0181 3.08 

I 53 1 

16 1 9.7 

170 1 58.2 

1.300 I 13.6 

50 1 68.9 

I 1,200 

I 147 

-. 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

‘A - Not COPC (Max<RBC) 

C - COPC (Max>RBC b Max>2XBkgdAvg, inorganics) 

D - Not COPC (nut/mineral) 

G - Not COPC (Max>RBC & Maxc2XBkgdAvg) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

**AS chromium VI 

-G-t+- 
Y 1 H 

W 
I 

U1 
U1 

TABLE 3-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT SWMU 5 (J,lg/L) 

NAS KEY WEST 

Background Site 
Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk·Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

Arsenic 3/13 2.6 - 5.2 3.97 1/5 3.5 - 3.5 3.5 2.30 0.018 3.08 

Barium 11/13 4.7 - 16.3 6.93 1/5 53.1 - 53.1 53.1 13.67 - 53.1 

Cadmium 0/13 Not detected - 1/5 9.7 - 9.7 9.7 2.10 16 9.7 

Chromium** 1/13 16.4 - 16.4 2.62 1/5 58.2 - 58.2 58.2 12.44 170 58.2 

Copper 1/13 2 - 2 2.26 115 13.6 - 13.6 13.6 4.32 1,300 13.6 

Lead 0/12 Not detected - 2/5 5.1 - 68.9 37 15.80 50 68.9 

Sulfide 1/1 4,000 - 4,000 4,000 1/1 1,200 - 1,200 1,200 1,200 - 1,200 

Zinc 5/13 1.4 - 39.6 7.19 1/5 147 - 147 147 30.20 - 147 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

D - Not COPC (nut.lmineral) 

G - Not COPC (Max>RBC & Max<2XBkgdAvg) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

**As chromium VI 

Basis of 
COPC 

CO PC Selection" 

N G 

Y H 

N A 

N A 

N A 

Y C 

N D 

Y H 



e 

6 
TABLE 3-15 

F 
9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

8 
ORGANICS IN SURFACE WATER AT SWMU 5 (pg/L) 

El NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative Basis of 

of of Positive of Positive Detected of all Risk-Based Concentration COPC 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC Selection* 

VOLATILE ORGANIC COMPOUNDS 

Acetone I 219 I 4-12 1 4.331 115 1 12 - 12 1 12 1 13.771 - I 12 1 Y 1 H 

Methylene chloride 319 l-l 1 1.5 1 l/5 1 l-l 1 1 1 2.191 4.71 1 1 N 1 A 

Notes: 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

Y *A - Not COPC (Max<RBC) 

g H - COPC (lacks an RBC, but has a quantitative toxicity) 
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TABLE 3-15 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE WATER AT SWMU 5 (IJ9/L) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

VOLATILE ORGANIC COMPOUNDS 

Acetone 4 - 12 12 - 12 12 

Methylene chloride 1 - 1 1 - 1 4.7 

Notes: 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

*A - Not CO PC (Max<RBC) 
H - COPC (lacks an RBC, but has a quantitative toxicity) 

Basis of 

COPC 

COPC Selection* 
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No sediment RBC for lead based on a cancer risk or hazard index is available. Therefore, the OSWER 

residential soil guidance of 400 mg/kg was used to represent the sediment RBC. Consequently, lead will 

be evaluated qualitatively in the uncertainty section. 

Of the metals selected as COPCs for surface water, only lead was detected at a maximum concentration 

that exceeded an applicable WQSs. WQSs were used as a point of comparison because RBCs for typical 

surface-water exposure (i.e., recreational exposures) are not currently published by EPA. It s,hould be 

noted that surface-water exposure (recreational) is significantly less than the exposure that provides the 

basis for developing an applicable WQS. Thus, the use of WQS as RBCs to select surface-water COPCs 

is conservative regarding protection of human health. 

As with sediment, lead does not have a listed quantitative toxicity value; therefore, it will be evaluated 

qualitatively in the uncertainty section. Barium, zinc, and acetone were also selected as COPCs for 

surface water at SWMU 5. These chemicals do not have listed WQS values, but they do have available 

quantitative toxicity values. Therefore, to be conservative regarding protection of human health, these 

chemicals were included as COPCs and evaluated quantitatively under the surface-water lexposure 

pathway scenario. 

3.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at SWMU 5 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 

3.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at SWMU 5 are presented in 

Section 3.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section. 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 
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No sediment RBC for lead based on a cancer risk or hazard index is available. Therefore, the OSWER 

residential soil guidance of 400 mg/kg was used to represent the sediment RBC. Consequently., lead will 

be evaluated qualitatively in the uncertainty section. 

Of the metals selected as COPCs for surface water, only lead was detected at a maximum concentration 

that exceeded an applicable WQSs. WQSs were used as a point of comparison because RBCs for typical 

surface-water exposure (i.e., recreational exposures) are not currently published by EPA. It should be 

noted that surface-water exposure (recreational) is significantly less than the exposure that provides the 

basis for developing an applicable WQS. Thus, the use of was as RBCs to select surface-water COPCs 

is conservative regarding protection of human health. 

As with sediment, lead does not have a listed quantitative toxicity value; therefore, it will be evaluated 

qualitatively in the uncertainty section. Barium, zinc. and acetone were also selected as COPCs for 

surface water at SWMU 5. These chemicals do not have listed WQS values, but they do have available 

quantitative toxicity values. Therefore, to be conservative regarding protection of human health, these 

chemicals were included as COPCs and evaluated quantitatively under the surface-water exposure 

pathway scenario. 

3.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at SWMU 5 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C, 

3.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at SWMU 5 are presented in 

Section 3.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 
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3.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under an RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds IE-06 or if a 

hazard index (noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the 

human health risk in three parts: 

l Carcinogenic risks 

l Noncarcinogenic risks 

l Comparison of groundwater results to screening criteria 

A target risk range of lE-04 to IE-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of IE-06. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

3.6.5.1 Carcinogenic Risks 

Table 3-16 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers. The estimated carcinogenic risk for 

the hypothetical future residents is 2E-04, which is greater than both the EPA “target risk range” of IE-04 

to IE-06 and the FDEP target cancer risk of 1 E-06. Dermal contact with surface soil for the future 

resident has an incremental cancer risk of IE-04. The dermal exposure route contributes the most to the 

cumulative carcinogenic risk for the future resident. This exposure route is also associated with high 

uncertainty based on the absorption efficiency (ABSEFF,,,) presented in Appendix C, Section 3.2.3.4. 

The principal COPCs contributing to this cancer risk are arsenic (surface soil and sediment) and beryllium 

(sediment). Arsenic is a major contributor to risk and was elevated above background concentrations in 

surface soil and sediment. Beryllium was the other major contributor to the risk with elevated levels in 

sediment. The estimated carcinogenic risks for trespasser adults (9E-06) trespasser adolescents (8E- 

06), maintenance workers (3E-06) and occupational workers (3E-05) are within the EPA target risk range. 

The principal COPCs contributing to these cancer risks were arsenic (surface soil and sediment) and 

beryllium (sediment). Chemical-specific risks for COPCs are presented in Section 3.6.8. 

Table 3-17 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers. The estimated carcinogenic risk for 

the hypothetical future residents (2E-05) and occupational workers (3E-06) are within the EPA “target risk 

AIK-98-0001 3-58 CTO-0007 

3.6.5 Risk Characterization 

Rev. 2 
1/16/98 

This section presents the results of the quantitative risk assessment evaluated under an RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds 1 E-06 or if a 

hazard index (noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the 

human health risk in three parts: 

• Carcinogenic risks 

• Noncarcinogenic risks 

• Comparison of groundwater results to screening criteria 

Atarget risk range of 1 E-04 to 1 E-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of 1 E-06. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

3.6.5.1 Carcinogenic Risks 

Table 3-16 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers. The estimated carcinogenic risk for 

the hypothetical future residents is 2E-04, which is greater than both the EPA "target risk range" of 1 E-04 

to 1 E-06 and the FDEP target cancer risk of 1 E-06. Dermal contact with surface soil for the future 

resident has an incremental cancer risk of 1 E-04. The dermal exposure route contributes the most to the 

cumulative carcinogenic risk for the future resident. This exposure route is also associated with high 

uncertainty based on the absorption efficiency (ABSEFF oral) presented in Appendix C, Section 3.2.3.4. 

The principal COPCs contributing to this cancer risk are arsenic (surface soil and sediment) and beryllium 

(sediment). Arsenic is a major contributor to risk and was elevated above background concentrations in 

surface soil and sediment. Beryllium was the other major contributor to the risk with elevated levels in 

sediment. The estimated carcinogenic risks for trespasser adults (9E-06), trespasser adolescents (SE-

06), maintenance workers (3E-06), and occupational workers (3E-05) are within the EPA target risk range. 

The principal COPCs contributing to these cancer risks were arsenic (surface soil and sediment) and 

beryllium (sediment). Chemical-specific risks for COPCs are presented in Section 3.6.8. 

Table 3-17 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers. The estimated carcinogenic risk for 

the hypothetical future residents (2E-05) and occupational workers (3E-06) are within the EPA "target risk 
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TABLE 3-16 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
SWMU 5* 

NAS KEY WEST 
PAGE 1 OF 2 

Exposure Trespasser Trespasser Maintenance Excavation 
Route Resident Adult Adolescent Worker Worker 

INCREMENTAL CANCER RISK 
Surface Soil 

Incidental Ingestion 3E-05 5E-07 7E-07 4E-07 NA 
Dermal Contact 1 E-04 5E-06 4E-06 3E-06 NA 
Inhalation of Fugitive Dust 3E-12 2E-14 IE-14 2E-14 NA 
Subtotal 1 E-04 5E-06 5E-06 3E-06 NA 
Subsurface Soil 

Incidental ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 
-.. 
sediment 

Incidental Ingestion 
Dermal Contact 

Subtotal 

Surface Water 
Incidental Ingestion 

Dermal Contact 
Subtotal 
Shellfish 

Ingestion 
Subtotal 

TOTAL 

HAZARD INDEX 
Surface Soil 

Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Subsurface Soil 
Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Sediment 

Incidental ingestion 

Dermal Contact 

Subtotal 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

1 E-05 6E-07 7E-07 NA NA 
2E-05 3E-06 3E-06 NA NA 
3E-05 3E-06 3E-06 NA NA 

** ** l * NA NA 
** ** ** NA NA 
** ** ** NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

2E-04 9E-06 8E-06 3E-06 ** 

9E-01 6E-03 1 E-02 4E-03 NA 
9E-01 4E-02 6E-02 2E-02 NA 
1 E-08 4E-11 5E-11 4E-11 NA 
2E+OO 5E-02 8E-02 2E-02 NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

9E-01 2E-02 5E-02 NA NA 
4E-01 6E-02 9E-02 NA NA 
1 E+OO 8E-02 IE-01 NA NA 
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TABLE 3-16 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
SWMU5* 

NASKEYWEST 
PAGE 1 OF 2 

Exposure Trespasser Trespasser Maintenance 
Route Resident Adult Adolescent Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion 7E-07 4E-07 NA 

Dermal Contact 4E-06 3E-06 NA 

Inhalation of Fugitive Dust 1E-14 2E-14 NA 

Subtotal 5E-OB 3E-06 NA 

Subsurface Soil 
Incidental Ingestion NA NA NA NA ** 
Dermal Contact NA NA NA NA ** 
Inhalation of Fugitive Dust NA NA NA NA ** 

Subtotal NA NA NA NA ** 
Sediment 
Incidental Ingestion 1E-05 BE-O? ?E-07 NA NA 
Dermal Contact 2E-05 3E-06 3E-06 NA NA 

Subtotal 3E-05 3E-06 3E-06 NA NA 

Surface Water 
Incidental Ingestion ** ** ** NA NA 

Dermal Contact ** ** ** NA NA 
Subtotal ** ** ** NA NA 
Shellfish 
Ingestion NA NA NA NA 
Subtotal NA NA NA NA 

TOTAL 9E-06 BE-DB 3E-06 ** 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 9E-01 6E-03 1E-D2 4E-03 NA 
Dermal Contact 9E-01 4E-02 6E-02 2E-02 NA 

Inhalation of Fugitive Dust 1E-08 4E-11 5E-11 4E-11 NA 

Subtotal 2E+OO 5E-02 BE-02 2E-02 NA 

Subsurface Soli 
Incidental Ingestion NA NA NA NA ** 
Dermal Contact NA NA NA NA -
Inhalation of Fugitive Dust NA NA NA NA * .. 

Subtotal NA NA NA NA ** 

Sediment 
Incidental Ingestion 9E-01 2E-02 5E-02 NA NA 

Dermal Contact 4E-01 6E-02 9E-02 NA NA 
Subtotal 1E+OO 8E-02 1E-01 NA NA 
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4E-06 

3E-05 
4E-13 
3E-05 

NA 
NA 
NA 

NA 

NA 

NA 
NA 

I\JA 
I\JA 

NA 

NA 
NA 

3E-05 

3E-02 
2E-01 

9E-10 
2E-01 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
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TABLE 3-l 6 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
SWMU 5* 

NAS KEY WEST 
PAGE 2 OF 2 

Exposure 
Route 

Surface Water 

Incidental Ingestion 

Dermal Contact 
Subtotal 

Shellfish 

Ingestion 

Subtotal 

TOTAL 

Trespasser Trespasser Maintenance Excavation Occupational 
Resident Adult Adolescent Worker Worker Worker 

3E-03 2E-04 4E-04 NA NA NA 
2E-03 9E-05 1 E-04 NA NA NA 
5E-03 3E-04 5E-04 NA NA NA 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

3E+OO 1 E-01 2E-01 2E-02 ** 2E-01 

* = Chemical-Specific Risks are presented in Section 3.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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Exposure 
Route 

Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish 
Ingestion 
Subtotal 
TOTAL 

TABLE 3-16 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
SWMU5* 

NASKEYWEST 
PAGE20F 2 

Trespasser Trespasser Maintenance 
Resident Adult Adolescent Worker 

3E-03 4E-04 NA NA 
2E-03 9 1E-04 NA NA 
5E-03 5E-04 NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

3E+OO 1E-01 2E-01 2E-02 ** 

* ::; Chemical-Specific Risks are presented in Section 3.6.8. 
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NA 
NA 
NA 

NA 
NA 

2E-01 

*" = Either no COPCs were selected or the copes selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 3-17 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
SWMU 5* 

NAS KEY WEST 
PAGE 1 OF 2 

Exposure Trespasser Trespasser Maintenance Excavation 
Route Resident Adult Adolescent Worker Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion 1 E-05 5E-08 3E-08 6E-08 NA 
Dermal Contact 7E-06 2E-07 8E-08 2E-07 NA 
Inhalation of Fugitive Dust 8E-13 3E-15 IE-15 8E-15 NA 
Subtotal 2E-05 2E-07 1 E-07 3E-07 NA 
Subsurface Soil 
Incidental Ingestion NA NA NA NA ** NA 
Dermal Contact NA NA NA NA ** NA 
Inhalation of Fugitive Dust NA NA NA NA .* NA 
Subtotal NA NA NA NA ** NA 
Sediment 
Incidental Ingestion 2E-06 5E-08 3E-08 NA NA 
Dermal Contact 6E-07 1 E-07 5E-08 NA NA 
Subtotal 2E-06 2E-07 8E-08 NA NA 
Surface Water 
Incidental Ingestion ** ** ** NA NA 
Dermal Contact * H H NA NA 
Subtotal H ** ** NA NA 
Shellfish 

Ingestion NA NA NA NA NA 
Subtotal NA NA NA NA NA 
TOTAL 2E-05 4E-07 2E-07 3E-07 ** 

HAZARD INDEX 
Surface Soil 
Incidental Ingestion 9E-01 2E-03 3E-03 2E-03 NA 
Dermal Contact 2E-01 4E-03 1 E-03 4E-03 NA 
Inhalation of Fugitive Dust 1 E-08 2E-11 3E-11 4E-11 NA 
Subtotal 1 E+OO 6E-03 5E-03 6E-03 NA 
Subsurface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 

NA NA NA NA ** NA 
NA NA NA NA ** NA 
NA NA NA NA H NA 
NA NA NA NA H 

3 NA 

5E-01 1 6E-03 1 IE-02 1 NA I NA hln I 
4E-02 6E-03 9E-03 1 NA NA 
5E-01 1 E-02 2E-02 1 NA NA 

AIK-OES-97-5350 . 3-61 CTO-0007 

TABLE 3-17 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
SWMU5* 

Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 

!Incidental Ingestion 
! Dermal Contact 

Shellfish 
Ingestion 

Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soil 

Ingestion 
ontaet 

Incidental Ingestion 
Dermal Contact 
Subtotal 

AIK-OES-97-5350 . 

1E-05 
7E-06 
8E-13 

-- --
NA 
NA 
NA 
NA 

2E-06 
6E-07 
ZE-Oe 

.",. 

"* 
** 

NA 
NA 

2E-05 

9E-01 
2E-01 
1E-08 
1E+OO 

NA 
NA 
NA 
NA 

5E-01 
4E-02 
5E-01 

NAS KEY WEST 
PAGE 1 OF 2 

Trespasser Maintenance 
Adolescent Worker 

SE-08 3E-08 BE-OS NA 
2E-07 8E-OS 2E-07 NA 
3E-15 1E-15 BE-15 NA 
2E-07 1E-07 3E-07 NA 

NA NA NA ** 
NA NA NA .. * 

NA NA NA ** 
NA NA NA ** 

SE-08 3E-08 NA NA 
1E-07 5E-08 NA NA 
2E-07 BE·OB NA NA 

** ** NA NA 
** ** NA NA 
** ** NA NA 

NA NA NA NA 
NA NA NA NA 

4E-07 2E-07 3E-07 ** 

2E-03 I 3E-03 2E-03 NA 
4E-03 I 1E-03 4E-03 NA 
2E-11 I 3E-11 4E-11 NA 
BE-O.:> I oE-03 6E-03 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

BE-03 1E-02 NA NA 
BE-03 9E-03 NA NA 
1E-02 2E-02 NA NA 

3-61 
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Occupational 
Worker 

lE-OO ~ 
2E-Oe 
2E-13 
3E-06 I 

NA 
NA 
NA 
r~A 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

3E-06 

3E-02 
3E-02 
9E-10 
7E 02 

NA 
NA 
NA 
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TABLE 3-17 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
SWMU 5* 

NAS KEY WEST 
PAGE 2 OF 2 

Exposure 
Route 

Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish 

Ingestion 

Subtotal 

TOTAL 

Trespasser Trespasser Maintenance Excavation Occupational 
Resident Adult Adolescent Worker Worker Worker 

2E-03 8E-05 2E-04 NA NA NA 
1 E-03 4E-05 7E-05 NA NA NA 
3E-03 1 E-04 3E-04 NA NA NA 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

2E+OO 2E-02 3E-02 6E-03 c* 7E-02 

* = Chemical-Specific Risks are presented in Section 3.6.8. 
* = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable: pathway is not applicable for the respective media. 
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Exposure 
Route 

Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
'Shellfish 
Ingestion 
Subtotal 
TOTAL 

TABLE 3-17 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
SWMU 5* 

NASKEYWEST 
PAGE20F2 

Trespasser Trespasser 
Resident Adult Adolescent 

2E-03 BE-05 2E-04 NA NA 
1E-03 4E-05 7E-05 NA NA 
3E-03 1E-04 3E-04 NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

2E+OO 2E-02 3E-02 6E·03 ** 

1< = Chemical.Specific Risks are presented in Section 3.6.B. 
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Occupational 
Worker 

NA 
NA 
NA 

NA 
NA 

7E-02 

- :: Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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range” of 1 E-04 to 1 E-06 and exceed the FDEP target cancer risk of IE-06. The dermal contact with 1 
I 

surface soil contributes the most to the cumulative carcinogenic risk for the future resident and the 

occupational worker. The estimated carcinogenic risks for all other receptors are below the EPA target 

risk range. Chemical-specific risks for COPCs are presented in Section 3.6.8. 

3.6.5.2 Noncarcinogenic Risks 

Table 3-16 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and occupational workers. The cumulative hazard index 

(HI) for the hypothetical future resident (3) exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated. The principal COPCs contributing to the 

noncarcinogenic risk are arsenic in surface soils and sediment, cadmium in sediment, and chromium in 

sediment. The target organs for these chemicals are as follows: arsenic (skin), cadmium (kidney), and 

chromium (kidney and skin). Arsenic is the primary noncarcinogenic risk driver for the future resident (via 

ingestion) at SWMU 5. The HI for arsenic (via exposure to surface soil and sediment) is greater than 1.0. 

The HIS for cadmium and chromium (via exposure to sediment) are less than 1.0. The HIS for all other 

receptors at SWMU 5 are less than 1.0. Chemical-specific risks for COPCs are presented in 

Section 3.6.8. 

Table 3-17 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and occupational workers. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarcinogenic health 

effects are not anticipated under conditions established in the exposure assessment. The HI based on the 

same target organ for the future residential receptor (exposure to surface soil and sediment) would not be 

above 1.0. The HIS for all other receptors at SWMU 5 are less than or equal to 1.0. Chemical-specific 

risks for COPCs are presented in Section 3.6.8. 

3.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-Ill, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 
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range" of 1 E-04 to 1 E-06 and exceed the FOEP target cancer risk of 1 E-06. The dermal contact with 

surface soil contributes the most to the cumulative carcinogenic risk for the future resident and the 

occupational worker. The estimated carcinogenic risks for all other receptors are below the EPA target 

risk range. Chemical-specific risks for COPCs are presented in Section 3.6.8. 

3.6.5.2 Noncarcinogenic Risks 

Table 3-16 lists the estimated cumulative RME noncarcinogenic risks for future residents, trHspasser 

adults and adolescents, maintenance workers, and occupational workers. The cumulative hazard index 

(HI) for the hypothetical future resident (3) exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated. The principal COPCs contributing to the 

noncarcinogenic risk are arsenic in surface soils and sediment, cadmium in sediment, and chromium in 

sediment. The target organs for these chemicals are as follows: arsenic (skin), cadmium (kidney), and 

chromium (kidney and skin). Arsenic is the primary noncarcinogenic risk driver for the future resident (via 

ingestion) at SWMU 5. The HI for arsenic (via exposure to surface soil and sediment) is greater than 1.0. 

The His for cadmium and chromium (via exposure to sediment) are less than 1.0. The His for all other 

receptors at SWMU 5 are less than 1.0. Chemical-specific risks for COPCs are presE~nted in 

Section 3.6.8. 

Table 3-17 lists the estimated cumulative CTE noncarcinogenic risks for future residents, tre~spasser 

adults and adolescents, maintenance workers, and occupational workers. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarcinogenic health 

effects are not anticipated under conditions established in the exposure assessment. The HI based on the 

same target organ for the future residential receptor (exposure to surface soil and sediment) would not be 

above 1.0. The His for all other receptors at SWMU 5 are less than or equal to 1.0. Chemical-specific 

risks for COPCs are presented in Section 3.6.8. 

3.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FOEP. As discussed in Section 3.2.2.2 of AppE~ndix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 
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A preliminary comparison of unfiltered groundwater concentrations at the SWMU 5 versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 3-18 and 3-19 for inorganics and organics, 

respectively. The results of this preliminary comparison for SWMU 5 are presented in this section. 

The maximum values of antimony, cyanide, lead, and mercury exceeded both their respective MCL and 

RBC values. Both detections of antimony exceeded MCLs and RBCs. Cyanide was detected in 2 out of 3 

samples with a single detection of 230 ug/L exceeding both MCLs and RBCs. Lead was detected in 2 out 

of 4 samples with a single detection of 24.7 ug/L exceeding both MCLs and RBCs. Mercury was detected 

in 3 out of 4 samples with a single detection of 4.7 pg/L exceeding both MCLs and RBCs. Arsenic, 

beryllium, cadmium, and chromium concentrations exceeded tap water RBCs; however, this is not 

uncommon for unfiltered groundwater. Only two organic chemicals, bis(2-ethylhexyl)phthaiate and 

methylene chloride, were detected in groundwater, each in one sample. These chemicals are considered 

common laboratory contaminants. The concentrations of these organic constituents did not exceed either 

MCLs or RBCs. 

3.6.6 Uncertainties for SWMU 5 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of SWMU 5 risk 

assessment results: 

l The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and HI 

(via surface soils and sediment) for the future residential receptors and occupational workers. The 

uncertainty associated with the dermal exposure route may overestimate the risk at SWMU 5. 

l Arsenic is a major contributor to the cumulative carcinogenic risks in surface soil, but arsenic was 

detected at levels in SWMU 5 that slightly exceed background levels. The inclusion of arsenic as site- 

related surface soil COPC could overestimate the quantitative risk at SWMU 5 for the future 

residential receptor. Furthermore, the carcinogenicity of arsenic via ingestion is not confirmed by the 

available data. However, the EPA has proposed an oral unit risk factor that was used for oral and 

dermal exposures to arsenic. Since arsenic is a major contributor to the risk, risks may be overstated. 
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A preliminary comparison of unfiltered groundwater concentrations at the SWMU 5 versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 3-18 and 3-19 for inorganics and organics, 

respectively. The results of this preliminary comparison for SWMU 5 are presented in this section. 

The maximum values of antimony, cyanide, lead, and mercury exceeded both their respective MCL and 

RBC values. Both detections of antimony exceeded MCLs and RBCs. Cyanide was detected in 2 out of 3 

samples with a single detection of 230 ~g/L exceeding both MCLs and RBCs. Lead was detected in 2 out 

of 4 samples with a single detection of 24. 7 ~g/L exceeding both MCLs and RBCs. Mercury was detected 

in 3 out of 4 samples with a single detection of 4. 7 ~g/L exceeding both MCLs and RBCs. Arsenic, 

beryllium, cadmium, and chromium concentrations exceeded tap water RBCs; however, this is not 

uncommon for unfiltered groundwater. Only two organic chemicals, bis(2-ethylhexyl)phthalate and 

methylene chloride, were detected in groundwater, each in one sample. These chemicals are considered 

common laboratory contaminants. The concentrations of these organic constituents did not exceed either 

MCLs or RBCs. 

3.6.6 Uncertainties for SWMU 5 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of SWMU 5 risk 

assessment results: 

• The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and HI 

(via surface soils and sediment) for the future residential receptors and occupational workers. The 

uncertainty associated with the dermal exposure route may overestimate the risk at SWMU 5. 

• Arsenic is a major contributor to the cumulative carcinogenic risks in surface soil, but arsenic was 

detected at levels in SWMU 5 that slightly exceed background levels. The inclusion of arsenic as site

related surface soil COPC could overestimate the quantitative risk at SWMU 5 for the future 

residential receptor. Furthermore, the carcinogenicity of arsenic via ingestion is not confirmed by the 

available data. However, the EPA has proposed an oral unit risk factor that was used for oral and 

dermal exposures to arsenic. Since arsenic is a major contributor to the risk, risks may be overstated. 
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TABLE 3-18 
b 
F OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
: 
8 

INORGANICS IN GROUNDWATER AT SWMU 5 (HgIL) 

g NAS KEY WEST 

Background I Site 

Frequency Range I 1 Frequency 1 Range of Average o 

1 I of I of Positive I I of I Positive I Detected 
Chemical Detection Detection Average Detection Detection Values 

Antimonv 1 O/I2 1 Not detected 1 I 214 1 26.2 - 31.8 1 29 
, I 

Arsenic 3/I 3 4.1 - 11.9 1 4.54 214 2.3 - 3.4 2.9 

Barium 10113 6.4 - 19.45 1 10.20 414 8.9 - 54.7 26.2: 

Beryllium 0113 1 Not detected - I l/4 I 1.3 - 1.3 1 1.3 

Cadmium 1 O/13 I Not detected I - I/4 4.8 - 4.8 i 4.8 

Chromium 1 3113 1 0.71 - I3 I 2.511 314 I I.7 - 35.6 1 23.2 

Cvanide 1 218 I 2.4 - 5.525 1 1.471 213 I.5 - 230 1 115.7 

Lead l/I2 2.5 - 2.5 1.39 214 9.8 - 24.7 17.2 

v Manganese 7110 2.2 - 10.3 3.78 212 2.3 - 3 2.63 

E Mercury 4/I 3 0.13 - 0.24 0.10 314 0.19 - 4.7 1.7 

Silver II13 3.3 - 3.3 1.37 II4 1.9 - 1.9 I.9 \ 
Sulfide 313 lo,000 - 52,000 28,000 Ill 4,000 - 4,000 4,000 

Vanadium 4/I 3 3.4 - 3.9 2.62 214 2.3 - 2.4 2.3 

Zinc I 3113 1 3.425 - 15.3 1 2.821 414 1 26.5 - 82.4 1 47.64 

2.63 - NA 84 N 

1.32 2 Y 1.1 Y 

1.96 - NA 18 N 

4,000 - NA - NA 

3.66 - NA 26 N 

47.64 - NA 1,100 N 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0. I. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 ug/L EPA MCL is used as an applicable RBC for tap water ingestion, 

NA = Not Applicable. 

*As Total chromium 

***Lead Action Level 

c.u 
I 

(» 
01 

Frequency 

of 
Chemical Detection 

Antimony 0/12 

Arsenic 3/13 

Barium 10/13 

Beryllium 0/13 

Cadmium 0113 

Chromium 3/13 

Cyanide 2/8 

lead 1/12 

Manganese 7/10 

Mercury 4/13 

Silver 1/13 

Sulfide 3/3 

Vanadium 4/13 

Zinc 3/13 

Notes: 

TABLE 3-18 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
INORGANICS IN GROUNDWATER AT SWMU 5 (!-I9fL) 

NAS KEY WEST 

Background Site 

Range Frequency Range of Average of Average Maximum Maximum 

of Positive of Positive Detected of all Contaminant Exceeds 
Detection Average Detection Detection Values Values level MCl? 

Not detected - 2/4 26.2 - 31.8 29 18.75 6 Y 

4.1 - 11.9 4.54 2/4 2.3 - 3.4 2.9 3.45 50 N 

6.4 - 19.45 10.20 4/4 8.9 - 54.7 26.23 26.23 2,000 N 

Not detected - 1/4 1.3 - 1.3 1.3 0.50 4 N 

Not detected - 1/4 4.8 - 4.8 4.8 1.93 1,300** N 

0.71 - 13 2.51 3/4 1.7 - 35.6 23.2 17.64 100 N 

2.4 - 5.525 1.47 2/3 1.5 - 230 115.7 77.38 200 Y 

2.5 - 2.5 1.39 2/4 9.8 - 24.7 17.2 9.36 15**' y 

2.2 - 10.3 3.78 2/2 2.3 - 3 2.63 2.63 - NA 

0.13 - 0.24 0.10 3/4 0.19 - 4.7 1.7 1.32 2 Y 

3.3 - 3.3 1.37 1/4 1.9 - 1.9 1.9 1.96 - NA 

10,000 - 52,000 28,000 1/1 4,000 - 4,000 4,000 4,000 - NA 

3.4 - 3.9 2.62 2/4 2.3 - 2.4 2.3 3.66 - NA 

3.425 - 15.3 2.82 4/4 26.5 - 82.4 47.64 47.64 - NA 

Maximum Contaminant levels (MCls) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 ~g/l EPA MCl is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable. 

"As Total chromium 

'*'lead Action level 

Tap Water Maximum 

Risk-Based Exceeds 
Concentration RBC? 

1.5 Y 

0.045 Y 

260 N 

0.016 Y 

1.8 Y 

18 y 

73 Y 
15 y 

84 N 

1.1 Y 
18 N 

- NA 

26 N 

1,100 N 
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TABLE 3-19 

E 
s 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 

8 
ORGANICS IN GROUNDWATER AT SWMU 5 @g/L) 

:: NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Maximum Maximum Tap Water Maximum 
of of Positive of Positive Detected of all Contaminant Exceeds Risk-Based Exceeds 

Chemical Detection Detection Average Detection Detection Values Values Level MCL? Concentration RBC? 

SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexyhphthalate 1 017 INot detected1 - 1 II3 1 4-4 1 4 I 7.171 6 I N 1 
VOLATILE ORGANIC COMPOUNDS 

4.6 1 N 

Methylene chloride I 214 1 1 - 1 1 1.75 1 112 1 2 -2 1 2 I 4.751 5 I N 1 4.1 1 N 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index, 

k) 

5? . 

NA = Not Applicable W 
I 

0> 
0> 

o 
-l 
o 
6 

~ 

TABLE 3-19 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
ORGANICS IN GROUNDWATER AT SWMU 5 (J,lg/L) 

NAS KEY WEST 

Background Site 
Frequency Range Frequency Range of Average of Average Maximum Maximum Tap Water 

of of Positive of Positive Detected of all Contaminant Exceeds Risk-Based 
Chemical Detection Detection Average Detection Detection Values Values level MCl? Concentration 

SEMIVOlATllE ORGANIC COMPOUNDS 

I Bis(2-ethylhexyl)phthalate 1 0/7 1 Not detected 1 1/3 4 - 4 4 7. 171 6 N 

VOLATilE ORGANIC COMPOUNDS 

IMethylene chloride I 2/4 1 - 1 1.75 1/2 2 - 2 2 4.751 5 N 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable 
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N 

N 

~JJ 
WCD 
---< 
<0' 
-...j~ 



Rev. 1 
6/l 3197 

l Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at SWMU 5 (i.e., certain metals in sediment and surface water). This :selection 

bias is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

. In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

. Lead was determined to be a COPC in sediment and surface water at SWMU 5. Exposure to lead in 

sediment and surface water is not estimated under the IEUBK Lead Model for the baseline human 

health risk assessment at SWMU 5. This probably underestimates the risks to potential receptors 

exposed to lead in sediment and surface water, especially to residential children (surface water and 

sediment). Exposure to lead in surface water and sediment by residential children is lower than 

exposure to lead in surface soil at SWMU 5. It is generally desirable to avoid contact with lead for all 

potential receptors, especially for young children. 

3.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for SWMU 5. 

3.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals, called COCs, was selected for the evaluation of RGOs. At SWMU 5, COCs were included in 

the RGO evaluation only if the COC’s contribution to risk exceeds a cancer risk level of 1 E-06 or a hazard 

quotient of 0.1. The COCs selected at SWMU 5 are as follows: 

l Surface Soils 

- Arsenic 

- Beryllium 

Arsenic was selected as a COC in soil because its contribution to the cancer risk level is greater than 

IE-06 and because its contribution to the noncarcinogenic risk is greater than 0.1 (future residential 
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• Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at SWMU 5 (i.e., certain metals in sediment and surface water). This selection 

bias is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

• In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

• Lead was determined to be a CO PC in sediment and surface water at SWMU 5. Exposure to lead in 

sediment and surface water is not estimated under the IEUBK Lead Model for the baselinl~ human 

health risk assessment at SWMU 5. This probably underestimates the risks to potential receptors 

exposed to lead in sediment and surface water, especially to residential children (surface water and 

sediment). Exposure to lead in surface water and sediment by residential children is lower than 

exposure to lead in surface soil at SWMU 5. It is generally desirable to avoid contact with lead for all 

potential receptors, especially for young children. 

3.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for SWMU 5. 

3.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals. called COCs, was selected for the evaluation of RGOs. At SWMU 5, COCs were included in 

the RGO evaluation only if the COC's contribution to risk exceeds a cancer risk level of 1 E-06 or a hazard 

quotient of 0.1. The COCs selected at SWM U 5 are as follows: 

• Surface Soils 

Arsenic 

Beryllium 

Arsenic was selected as a COC in soil because its contribution to the cancer risk Jevel is greclter than 

1 E-06 and because its contribution to the noncarcinogenic risk is greater than 0.1 (future residential 
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receptor). Beryllium was selected as a COC in soil because its contribution to the cancer risk was greater 

than 1 E-06 (future residential receptor). 

l Sediment 

- Arsenic 

- Beryllium 

- Chromium 

Arsenic was selected as a COC in sediment because its contribution to the cancer risk level is greater 

than 1 E-06 and because its contribution to the noncarcinogenic risk is greater than 0.1 (future residential 

receptor). Beryllium was selected as a COC in sediment because its contribution to the cancer risk was 

greater than lE-06 (future residential receptor). Chromium was selected as a COC in sediment because 

its contribution to the noncarcinogenic risk was greater than 0.1 (future residential receptor). 

3.6.7.2 Remedial Goal Options 

RGOs based on generic FDEP and RCRA TBCs for COCs in surface soils are listed in Table 3-20 for 

residential exposure scenarios. RGOs are not listed for sediment because generic levels for sediment 

exposure have not been established. The RGOs developed according to site-specific baseline risk 

assessment assumptions are listed for a range of three target risk levels in Table 3-21 (surface soil - 

future resident) and Table 3-22 (sediment - future resident). These site-specific RGOs are intended to 

provide the risk manager with a range of values that can facilitate the evaluation of potential remediation 

strategies. Further explanation of the derivations and assumptions related to these RGOs is presented in 

Section 3.2.7 of Appendix C. 

3.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 3-23 and 3-24. The purpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

l Quantitative toxicity values for carcinogenic effects used to estimate risks for each COPC in each 

medium 
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receptor). Beryllium was selected as a COC in soil because its contribution to the cancer risk was greater 

than 1 E-06 (future residential receptor). 

• Sediment 

Arsenic 

Beryllium 

Chromium 

Arsenic was selected as a COC in sediment because its contribution to the cancer risk level is greater 

than 1 E-06 and because its contribution to the noncarcinogenic risk is greater than 0.1 (future residential 

receptor). Beryllium was selected as a COC in sediment because its contribution to the cancer risk was 

greater than 1 E-06 (future residential receptor). Chromium was selected as a COC in sediment because 

its contribution to the noncarcinogenic risk was greater than 0.1 (future residential receptor). 

3.6.7.2 Remedial Goal Options 

RGOs based on generic FDEP and RCRA TBCs for COCs in surface soils are listed in Table 3-20 for 

residential exposure scenarios. RGOs are not listed for sediment because generic levels for sediment 

exposure have not been established. The RGOs developed according to site-specific baseline risk 

assessment assumptions are listed for a range of three target risk levels in Table 3-21 (surface soil -

future resident) and Table 3-22 (sediment - future resident). These site-specific RGOs are intended to 

provide the risk manager with a range of values that can facilitate the evaluation of potential remediation 

strategies. Further explanation of the derivations and assumptions related to these RGOs is presented in 

Section 3.2.7 of Appendix C. 

3.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 3-23 and 3-24. The purpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

• Quantitative toxicity values for carcinogenic effects used to estimate risks for each CO PC in each 

medium 
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TABLE 3-20 

TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE SOIL AT SWMU 5 
NAS KEY WEST 

cot 

INORGANICS 

RCRA Subpart S FDEP Residential 
Action Levels Soil Cleanup Goals 

MwW OwW , 

Arsenic 80 0.8 

Beryllium 0.2 0.2 

TABLE 3-21 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SURFACE SOIL AT SWMU 5 

NAS KEY WEST 

cot 

INORGANICS (mglkg) 

Arsenic 

Beryllium 

Carcinogenic Cleanup Levels 

1 JOE-06 1 .OOE-05 1 .OOE-04 

0.09 0.88 8.8 

0.13 1.33 13 

TABLE 3-22 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SEDIMENT AT SWMU 5 

NAS KEY WEST 

cot 

INORGANICS (mglkg) 

Arsenic 

Beryllium 

Chromium 

Carcinogenic Cleanup Levels 

1 .OOE-06 1 .OOE-05 1 .OOE-04 

9.6 96 962 

0.46 4.6 46 
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TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE SOIL AT SWMU 5 
NAS KEY WEST 

RCRA Subpart S FDEP Residential 
Action Levels Soil Cleanup Goals 

COC (mg/kg) (mg/kg) 

INORGANICS 

I Arsenic 80 0.8 

Beryllium 0.2 0.2 

TABLE 3-21 

REMEOIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SURFACE SOIL AT SWMU 5 

NASKEYWEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 

COC i.00E·06 I i.00E-OS I 1.00E-04 0.1 I 1 I 3 

INORGANICS (mg/kg) 

Arsenic 0.09 0.88 8.8 0.93 9.3 -= Beryllium 0.13 1.33 13 - -

TABLE 3-22 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SEDIMENT AT SWMU 5 

NASKEYWEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 

CDC 1.00E-06 J 1.00E-05 I 1.00E-04 0.1 I 1 1 3 

INORGANICS (mg/kg) 

Arsenic 9.6 98 962 101 1008 3024 

Beryllium 0.46 4.6 46 - - -
Chromium - - - 130 1305 ~1915 
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Dose-Response Parameters Future Resident -- Child and Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskr4’ 

Parameter RtD’ll RtDr’l RtD”’ SF”’ SF”’ SF”’ Concentrationr3’ Ingestion Dermal inhalation Total Ingestion Dermal Inhalation Total 

SURFACE SOIL 

lnorganics 

SEDIMENT 

Iron 3.00E-01 6.00E-02 - - 

Lead 

Subtotal NA NA NA NA NA NA 

SURFACE WATER 

lnorganics 

Barium 7.00E-02 1.40E-02 1.43E-04 - - - 

Lead 

Zinc 3.00E-01 6.00E-02 - - 

Volatile Organic Compounds 

Acetone l.OOE-01 8.00E-02 - 

Subtotal NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA 

3,250 NA NA NA NA 4.OE-02 1.9E-03 NA 4.1 E-02 

966 NA NA NA NA NA NA NA NA 

NA 1 .OE-05 2.1E-05 NA 3.2E-05 9.3E-01 3.8E-01 NA 1.3E+OO 

53.1 NA NA NA NA 1.8E-03 1.2E-03 NA 3.OE-03 

68.9 NA NA NA NA NA NA NA NA 

147 NA NA NA NA 1.2E-03 7.8E-04 NA 1.9E-03 

12 NA NA NA NA 2.8E-04 NA NA 2.8E-04 

NA NA NA NA NA 3.2E-03 2.OE-03 NA 52E-03 

NA 4.3E-05 1.4E-04 2SE-12 1.8E-04 1.8E+OO 1.3E+OO 1.2E-08 3.1E+OO 

o 
d 
6 

~ 

TABLE 3-23 

RME--CHEMICAL SPECIFIC RISKS AT SWMU 5 
NAS KEY WEST 

PAGE 1 OF 6 

Dose-Response Parameters Future Resident -- Child and Adult 

Parameter 
Oral I Dermal Ilnhalationl 
RfD(1) RfD(1) RfD(1) 

SURFACE SOIL 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Subtotal 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Iron 

Lead 

Subtotal 

4.00E-04 

3.00E-04 

5.00E-03 

1.00E-03 

NA 

4.00E-04 

3.00E-04 

5.00E-03 

1.00E-03 

5.00E-03 

3.00E-01 

-
NA 

SURFACE WATER 

In organics 

Barium 7.00E-02 

Lead -
Zinc 3.00E-01 

8.00E-05 

6.00E-05 

1.00E-03 

2.00E-04 

NA 

B.OOE-05 

6.00E-05 

1.00E-03 

2.00E-04 

1.00E-03 

6.00E-02 

-
NA 

1.40E-02 

-
6.00E-02 

Volatile Organic Compounds 

Acetone 1.00E-01 B.OOE-02 

Subtotal NA NA 

TOTAL NA NA 

-
-
-
-

NA 

-
-

-
-
-

-
-

NA 

1.43E-04 

-
-

-
NA 

NA 

Oral I Dermal Ilnhalation 
SF(2) SF(2) SF(2) 

- - -
1.50E+00 7.50E+00 1.51 E+01 

4.30E+00 - B.40E+00 

- - -
NA NA NA 

- - -
1.50E+OO 7.50E+OO 1.51 E+01 

4.30E+OO - B.40E+OO 

- - -
- - 4.20E+01 

- - -
- - -

NA NA NA 

- - -
- - -

- - -

- - -
NA NA NA 

NA NA NA 

Representative Cancer Risk J Non-Cancer Risk(4) 

Concentration(3) Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal Ilnhalationl 

4.2 NA NA NA NA 1.3E-01 6.4E-03 NA 

13 3.1 E-05 1.2E-04 2.0E-12 1.5E-04 5.5E-01 B.5E-01 NA 

0.26 1.BE-06 2.1E-07 5.2E-14 2.0E-06 6.6E-04 3.2E-05 NA 

12.6 NA NA 5.3E-13 5.3E-13 1.6E-01 7.7E-02 1.2E-OB 

NA 3.2E-05 1.2E-04 2.5E-12 1.5E-04 B.5E-01 9.3E-01 1.2E-OB 

4 NA NA NA NA 3.7E-02 1.BE-03 NA 

B.02 5.4E-06 2.1E-05 NA 2.6E-05 9.BE-02 1.5E-01 NA 

2.6 5.0E-06 6.0E-07 NA 5.6E-06 1.9E-03 9.1 E-05 NA 

120 NA NA NA NA 4.4E-01 2.1E-01 NA 

42B NA NA NA NA 3.1 E-01 1.5E-02 NA 

3,250 NA NA NA NA 4.0E-02 1.9E-03 NA 

966 NA NA NA NA NA NA NA 

NA 1.0E-05 2.1E-05 NA 3.2E-05 9.3E-01 3.BE-01 NA 

53.1 NA NA NA NA 1.BE-03 1.2E-03 NA 

6B.9 NA NA NA NA NA NA NA 

147 NA NA NA NA 1.2E-03 7.BE-04 NA 

12 NA NA NA NA 2.BE-04 NA NA 

NA NA NA NA NA 3.2E-03 2.0E-03 NA 

NA 4.3E-05 1.4E-04 2.5E-12 1.BE-04 1.BE+OO 1.3E+OO 1.2E-OB 

Total 

1.4E-01 

1.4E+00 

7.0E-04 

2.4E-01 

1.BE+00 

3.BE-02 

2.5E-01 

2.0E-03 

6.5E-01 

3.3E-01 

4.1E-02 

NA 

1.3E+OO 

3.0E-03 

NA 

1.9E-03 

2.BE-04 

5.2E-03 

3.1E+00 
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Dose-Response Parameters Occupational Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskr4’ 

Parameter RtD”’ RfD”’ RtD”’ SF12’ SF”’ SF”’ Concentratiorf’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

SURFACE SOIL 

lnorganics 
I 
Antimony 14.00E-041 S.OOE-051 - 1 - 1 - I I 4.2 1 NA 1 NA 1 NA 1 NA 1 5.1E-03 1 2.4E-04 1 NA 1 54E-03 

Arsenic 13.00E-0416.00E-051 - 1 1.50E+OO I7,50E+001 1.51 E+Ol 1 13 1 I .2~-06 1 1.8~-06 1 I .2~-13 1 ~.oE-061 ~.IE-02 I ~.IE-02 I NA 1 5.2~-02 

SEDIMEN 

Inorganic 

[Lead 1 - ! 

4.00E-041 S.OOE-051 - 

5.00E-0311 .OOE-031 - 

3.00E-01 I6.00E-021 - 

NA 1 NA 

~ 8.40E+OO 1 0.26 1 7.OE-08 1 3.2E-09 1 3.2E-15 

12.6 1 NA 1 NA I 3.3E-14 

NA 1 NA 1 1.3E-06 1 1.8E-061 1.6E-13 

I 4 1 NA 1 NA 1 NA 

1.51E+Ol I 8.02 1 NA I NA I NA 

.8.4OE+OO 1 2.6 1 NA 1 NA 1 NA 

I 120 1 NA I NA I NA 

4.20E+Ol 1 428 NA NA NA 

1 3,250 NA NA NA 

966 NA NA NA 

NA 1 NA 

NA I NA 

NA 1 NA 1 NA 

NA I NA I NA 

ISubtotal I NA I NA I NA I NA I NA I NA I NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

SURFACE WATER 

lnorganics 

Barium 7.00E-02 1.40E-02 1.43E-04 - - - 

Lead 

Zinc 3.00E-01 6.00E-02 - 

Volatile Oraanic Comnounds 

53.1 NA NA NA NA NA NA NA NA 

68.9 NA NA .NA NA NA NA NA NA 

147 NA NA NA NA NA NA NA NA 

Acetone l.OOE-01 8.00E-02 - 12 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA 1.3E-06 1.8E-06 1.6E-13 3.OE-06 3.3E-02 3.4E-02 9.1 E-10 6.7E-02 

? 1 Units are (mg/kg)/day. 
9 

s 

2 Units are [(mglkg)/day]-1 

-4 3 Units are ug/L for surface water, mg/kg for sediment and soil inorganics, and pg/kg for all other compounds in sediment and soil 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 
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TABLE 3-24 

CTE--CHEMICAL SPECIFIC RISKS AT SWMU 5 
NAS KEY WEST 

PAGE 6 OF 6 

Dose-Response Parameters Occupational Worker 

Oral I Dermal I Inhalation I Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(4) 

Parameter RfD(l) RfD(l) RfD(l) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 
SURFACE SOIL 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Subtotal 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Iron 

Lead 

Subtotal 

4.00E-04 

3.00E-04 

S.00E-03 

1.00E-03 

NA 

4.00E-04 

3.00E-04 

S.00E-03 

1.00E-03 

S.OOE-03 

3.00E-Ol 

-
NA 

SURFACE WATER 

Inorganics 

Barium 7.00E-02 

Lead -

Zinc 3.00E-Ol 

B.OOE-OS 

6.00E-OS 

1.00E-03 

2.00E-04 

NA 

8.00E-OS 

6.00E-OS 

1.00E-03 

2.00E-04 

1.00E-03 

6.00E-02 

-

NA 

1.40E-02 

-

6.00E-02 

Volatile Organic Compounds 

Acetone 1.00E-Ol 8.00E-02 

Subtotal NA NA 

TOTAL NA NA 

1 Units are (mg/kg)/day. 

2 Units are [(mg/kg)/dayJ-l. 

- -
- 1.S0E+00 

- 4.30E+OO 

- -

NA NA 

- -
- 1.S0E+OO 

- 4.30E+OO 

- -
- -
- -
- -

NA NA 

1.43E-04 -
- -

- -

- -
NA NA 

NA NA 

- - 4.2 NA NA NA 

7.S0E+00 1.SlE+Ol 13 1.2E-06 1.BE-06 1.2E-13 

- 8.40E+OO 0.26 7.0E-08 3.2E-09 3.2E-1S 

- - 12.6 NA NA 3.3E-14 

NA NA NA 1.3E-06 1.8E-06 1.6E-13 

- - 4 NA NA NA 

7.S0E+00 1.Sl E+Ol 8.02 NA NA NA 

- 8.4DE+OO 2.6 NA NA NA 

- - 120 NA NA NA 

- 4.20E+Ol 428 NA NA NA 

- - 3,2S0 NA NA NA 

- - 966 NA NA NA 

NA NA NA NA NA NA 

- - 53.1 NA NA NA 

- - 68.9 NA NA ·NA 

- - 147 NA NA NA 

- - 12 NA NA NA 

NA NA NA NA NA NA 

NA NA NA 1.3E-06 1.8E-06 1.6E-13 

3 Units are Ilg/L for surface water, mg/kg for sediment and soil inorganics, and Ilg/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

NA S.l E-03 2.4E-04 NA 

3.0E-06 2.1E-02 3.1E-02 NA 

7.4E-OB 2.SE-05 1.2E-06 NA 

3.3E-14 6.2E-03 2.BE-03 9.1 E-l0 

3.0E-06 3.3E-02 3.4E-02 9.1E-l0 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

3.0E-06 3.3E-02 3.4E-02 9.1E-l0 

Total 

S.4E-03 

S.2E-02 

2.7E-OS 

9.0E-03 

6.7E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.7E-02 
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l Representative concentrations for each COPC in each applicable medium 

l Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

l Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways. 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents) receptors. COPCs in 

SWMU 5 media were not present at sufficient concentrations to cause adverse noncarcinogenic health 

effects to any current potential receptors and the future excavation worker. The cancer risks estimated for 

the current potential receptors were below or within the 1 E-04 to 1 E-06 target risk range that is often used 

by EPA in setting standards and criteria and in evaluating the need for environmental remediation. These 

risks exceeded the FDEP target cancer risk of 1 E-06. 

COPCs at SWMU 5 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Additionally, cancer risks for this receptor were estimated at levels exceeding IE-04. 

Arsenic and beryllium are the main contributors to the carcinogenic risk and arsenic is the main contributor 

to the noncarcinogenic risk. Arsenic and beryllium are present at concentrations in surface soil that 

exceed background levels. Arsenic and chromium are present at concentrations in sediment that exceed 

background levels. 

3.7 ECOLOGICAL RISK ASSESSMENT 

This section presents the results of the ecological risk assessment performed at SWMU 5 and consists of 

a discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

3.7.1 Problem Formulation 

This section presents the problem formulation, which includes a discussion of available habitats, 

ecological receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, 

selection of ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 

AIK-98-0001 3-82 CTO-0007 
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• Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

• Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways. 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents) receptors. COPCs in 

SWMU 5 media were not present at sufficient concentrations to cause adverse noncarcinogenic health 

effects to any current potential receptors and the future excavation worker. The cancer risks estimated for 

the current potential receptors were below or within the 1 E-04 to 1 E-06 target risk range that is often used 

by EPA in setting standards and criteria and in evaluating the need for environmental remediation. These 

risks exceeded the FDEP target cancer risk of 1 E-06. 

COPCs at SWMU 5 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Additionally, cancer risks for this receptor were estimated at levels exceeding 1 E-04. 

Arsenic and beryllium are the main contributors to the carcinogenic risk and arsenic is the main contributor 

to the noncarcinogenic risk. Arsenic and beryllium are present at concentrations in surface soil that 

exceed background levels. Arsenic and chromium are present at concentrations in sediment that exceed 

background levels. 

3.7 ECOLOGICAL RISK ASSESSMENT 

This section presents the results of the ecological risk assessment performed at SWMU 5 and consists of 

a discussion of the problem formulation, effects characterization, exposure assessment, and risk 

cha racterization. 

3.7.1 Problem Formulation 

This section presents the problem formulation, which includes a discussion of available habitats, 

ecological receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, 

selection of ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 
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3.7.a .I Habitat Types and Ecological Receptors 

Section 3.1 (See Figure 3-11) describes the physical setting at SWMU 5. The Sand Blasting Area 

consists of buildings and concrete surfaces, and thus provides no terrestrial or aquatic habitat. A concrete 

drainage ditch at the site directs surface-water runoff (after major rainfall events) to a small area of 

terrestrial vegetation and a shallow pond approximately 400 feet southwest of the site. The pond is 

connected with a large lagoon to the south by a culvert under a paved road. The large lagoon is joart of an 

extensive area of lagoons and wetlands in the southern portion of Boca Chica Key. Thus, the water 

quality of this small pond is influenced by the water quality of the larger lagoon, which has an outlet to the 

Atlantic Ocean. 

-. 

The pond is approximately 150 feet in length and varies in width from IO to 40 feet. Water depth is 

approximately IO to 18 inches during the summer rainy season. The pond is almost totally dry during 

years with especially dry winters. Salinity in the pond ranged from 26.4 to 33.2 ppt in August and 

September 1996 (Appendix C, Table C.l-3) which would classify the pond as mixo-euhaline (Reid, 1961). 

Conductivity was highly correlated with salinity, with the highest conductivity values associated1 with the 

highest salinity values. DO concentrations ranged between 2.41 and 4.50 mg/L and averaged :3.3 mg/L. 

The shallow water and lack of shade result in high water temperatures in the pond during hot: summer 

days. Water temperatures in the pond ranged from 28.5% (83.3”F) to 38.6% (101.5”F) and exceeded 

35% (95°F) on 3 of 8 site visits. Based on the FDEP standards and the EPA (1986) “Gold Book,” the 

highest temperatures and low DO levels are indicative of a very stressful environment for aquatic 

organisms. Water temperatures in excess of 35°C are known to reduce survival in juveniles and adults of 

most fish species. In spite of these harsh conditions, the small pond supports a surprisingly 

diverseassemblage of small fishes, including sheepshead minnow, sailfin molly, and at least two species 

of killifish (Fundulw spp.). This suggests that fish are able to move between the small poncl and the 

adjacent lagoon in response to changing water quality conditions. 

Approximately 0.2 acres of upland terrestrial habitat exists at the downstream end of the concrete ditch. 

Vegetation here consists of broom sedge (Andropogon virginicus), saltgrass (Di.stich/i.s spicata:) saltwort 

(Batis maritima), sea oxeye daisy (Borrichia frutescens), seashore dropseed (Sporobolus virginicus), wax 

myrtle (Myrica cerifera), Brazilian pepper and various other grasses and weeds. An earthen berm is located 

immediately south of the concrete ditch. Vegetation on the berm. consists of Australian pine, Brazilian 

pepper, and various weeds. The shallow pond is located approximately 80 feet slightly down-slope from the 

end of the concrete ditch. Buttonwood and black mangrove occur along the edges of the pond and the large 

lagoon to which the pond is connected. There are no freshwater resources at the site. 
.:.. 
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consists of buildings and concrete surfaces, and thus provides no terrestrial or aquatic habitat. A concrete 

drainage ditch at the site directs surface-water runoff (after major rainfall events) to a small area of 

terrestrial vegetation and a shallow pond approximately 400 feet southwest of the site. The~ pond is 

connected with a large lagoon to the south by a culvert under a paved road. The large lagoon is part of an 

extensive area of lagoons and wetlands in the southern portion of Boca Chica Key. Thus, t.he water 

quality of this small pond is influenced by the water quality of the larger lagoon, which has an outlet to the 

Atlantic Ocean. 

The pond is approximately 150 feet in length and varies in width from 10 to 40 feet. Water depth is 

approximately 10 to 18 inches during the summer rainy season. The pond is almost totally dry during 

years with especially dry winters. Salinity in the pond ranged from 26.4 to 33.2 ppt in August and 

September 1996 (Appendix C, Table C.1-3), which would classify the pond as mixo-euhaline (Reid, 1961). 

Conductivity was highly correlated with salinity, with the highest conductivity values associated with the 

highest salinity values. DO concentrations ranged between 2.41 and 4.50 mg/L and averaged :3.3 mgll. 

The shallow water and lack of shade result in high water temperatures in the pond during hal: summer 

days. Water temperatures in the pond ranged from 28.5°C (83.3°F) to 38.6<>C (101.5"F) and exceeded 

35"C (95°F) on 3 of 8 site visits. Based on the FDEP standards and the EPA (1986) "Gold Book," the 

highest temperatures and low DO levels are indicative of a very stressful environment for aquatic 

organisms. Water temperatures in excess of 35°C are known to reduce survival in juveniles and adults of 

most fish species. In spite of these harsh conditions, the small pond supports a surprisingly 

diverseassemblage of small fishes, including sheepshead minnow, sailfin molly, and at least two species 

of killifish (Fundulus spp.). This suggests that fish are able to move between the small pond and the 

adjacent lagoon in response to changing water quality conditions. 

Approximately 0.2 acres of upland terrestrial habitat exists at the downstream end of the concrete ditch, 

Vegetation here consists of broom sedge (Andropogon virginicus), saitgrass (Distichlis spicata) saltwort 

(Batis maritima), sea oxeye daisy (Bornchia frutescens) , seashore dropseed (SporoboJus virginicus). wax 

myrtle (Myrica cemera) , Brazilian pepper and various other grasses and weeds. An earthen berm is located 

immediately south of the concrete ditch, Vegetation on the berm consists of Australian pine, Brazilian 

pepper, and various weeds. The shallow pond is located approximately 80 feet slightly down-slope from the 

end of the concrete ditch. Buttonwood and black mangrove occur along the edges of the pond and the large 

lagoon to which the pond is connected. There are no freshwater resources at the site. 
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Due to the small areal extent of the upland area at the end of the concrete ditch, and the close proximity of 

active AIMD operations in the adjacent buildings, use of the area by terrestrial receptors is probably minimal. 

However, occasional use by birds and small mammals is possible. The shallow pond provides hiabitat for 

minnow-sized fish and wading birds, while the large lagoon provides habitat for a variety of fish and wildlife. 

Ecological receptors listed as threatened, endangered, or of special concern that utilize (or could potentially 

utilize) the small pond consist of the red rat snake and wading birds such as the white ibis, little blue heron, 

snowy egret, and tricolored heron (all state-listed as SSC). A tricolored heron was often seen foraging in the 

pond during B&R Environmental sampling activities of August to October 1996. During the same period, little 

blue herons, tricolored herons, and ospreys were observed foraging in the large lagoon south of the pond. 

An active bald eagle nest is located approximately 1,200 feet southeast of the culvert that connects the pond 

to the lagoon. One or two bald eagles were occasionally seen foraging over the lagoon during sampling 

activities of August to October 1996. No signs of the lower keys marsh rabbit have been observed at the 

site, but marsh rabbits have been observed approximately 500 feet northwest of the pond (Schuetz, 1997). 

Minnows were collected for tissue analysis from the small pond down slope of the concrete ditch. 

Additionally, foliage of sea oxeye daisy and seashore dropseed, two species known to be consumed by the 

Lower Keys marsh rabbit, was collected for tissue analysis from the area between the pond and the concrete 

ditch. 

3.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways is presented 

in Section 3.5.2. 

3.7.1.3 Exposure Routes 

Terrestrial animals at SWMU 5 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots ancl tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Aerial deposition could have been a significant exposure route during sand blasting 

activities. However, as mentioned in Section 3.5.2, aerial deposition is presently minimal. Terrestrial 

receptors c,an also come into contact with contaminants in surface water by using it for drinking, although 

this exposLire route generally represents a negligible portion of total exposure for most receptors. In 

addition, the high salt content in the pond and lagoon downstream from the site precludes the use of the 
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An active bald eagle nest is located approximately 1,200 feet southeast of the culvert that connects the pond 
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Additionally, foliage of sea oxeye daisy and seashore dropseed, two species known to be consum;d by the 

Lower Keys marsh rabbit, was collected for tissue analysis from the area between the pond and the concrete 

ditch. 

3.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways is presented 

in Section 3.5.2. 

3.7.1.3 Exposure Routes 

Terrestrial animals at SWMU 5 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can inCidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots andl tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Aerial deposition could have been a significant exposure route during sand blasting 

activities. However, as mentioned in Section 3.5.2, aerial deposition is presently minimal. Terrestrial 

receptors can also come into contact with contaminants in surface water by using it for drinking, although 

this exposure route generally represents a negligible portion of total exposure for most receptors. In 

addition, the high salt content in the pond and lagoon downstream from the site precludes the Lise of the 
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water for drinking. Exposure to contaminants in the soil via dermal contact can occur but is unlikely to 

represent a major exposure pathway because fur, feathers, and chitinous exoskeletons minimize the 

transfer of contaminants across dermal tissue. 

Volatile constituents could be present in some site soils, and soil-bound contaminant airborne suspension 

could occur at SWMU 5. However, inhalation does not represent a significant exposure pathway because 

this investigation assumes that air contaminant concentrations are quite low, even for burrowing wildlife. 

In addition, inhalation ecotoxicity data for chronic exposure are lacking. Hence, the air pathway was not 

considered for ecological receptors. The only terrestrial habitat (other than paved areas) in the vicinity of 

the site consists of the berm south of the concrete ditch, an area of approximately 0.2 acres at the 

downstream end of the ditch, and the shoreline of the pond and lagoon beyond the end of the ditch. Thus, 

the above discussion applies only to terrestrial receptors that utilize these small areas. 

Aquatic and terrestrial organisms utilizing the pond and lagoon southwest of SWMU 5 can be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Aquatic and semi-aquatic organisms 

can also be exposed to constituents in contaminated groundwater that flows into surface water. 

3.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium, magnesium, potassium, and sodium were excluded as ecological COPCs in all media because 

they are essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was 

excluded as a COPC in all media except surface water and groundwater. Otherwise, analytes selected for 

evaluation consisted of all analytes detected during current and previous sampling of surface water, 

sediment, and surface soil at SWMU 5. Groundwater analytes selected for evaluation consisted of 

analytes detected during current sampling of the two monitoring wells nearest to the lagoon. Inorganic 

contaminants in groundwater, surface water, sediment, and surface soil whose maximum detected 

concentration was less than twice the average background concentration were excluded as COPCs. 

3.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3.1.1.5 of Appendix C. 
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3.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. Figure 3-12 shows the conceptual model for SWMU 5. The figure shows (complete 

exposure routes for the infiltration, wind erosion, and volatile emission pathways. However, infilitration is 

possible only in the small area beyond the western end of the concrete ditch, and possibly along the edge 

of the berm south of the site. Additionally, since most of the site is bare rock and concrete, and bare soil 

is almost totally absent, the wind erosion and volatile emission pathways are possible only to a small 

extent. 

3.7.21 Ecological Effects Characterization 

Ecologically-based thresholds (e.g., concentrations of contaminants in various media protective of 

ecological receptors) were selected to screen against exposure point concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at 

SWMU 5. Brief descriptions of each COPC are included in Appendix B Part 3. Groundwater contaminant 

concentrations were compared to surface-water thresholds for saltwater. Terrestrial plant thresholds were 

obtained to assess potential risks to plants from soil contaminants. Contaminant intake doses for the 

Lower Keys marsh rabbit, cotton rat, kestrel, and great blue heron were modeled, and estimated doses 

were compared to TRVs (doses above which potential risks might be present). Example doses and TRVs 

are provided in Appendix B, Part 4. The raccoon was not selected as a representative mammalian 

carnivore in the foodchain modeling because COPCs either did not include contaminants that biomagnify 

in the foodchain, or were detected infrequently and at low concentrations. Groundwater, sutfalce-water, 

sediment, terrestrial plant, and surface soil thresholds as well as TRVs used in foodchain modeling, are 

provided in Appendix C. Section 3.3.1.2 of Appendix C discusses threshold selection. 

Minnow-sized fish were collected from the shallow pond west of the site and analyzed for plasticides, 

PCBs, and metals. Fifteen of 25 fish samples collected from the pond were also analyzed for SVOCs. 

Concentrations of analytes detected in the fish were compared to concentrations in fish collected at 
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background sites, and to threshold concentrations considered to be protective of fish and piscivorous 

receptors (Appendix C, Table C.3-26). Maximum and mean concentrations of analytes detected in fish 

samples were also used to estimate doses to the great blue heron. 

Foliage of sea oxeye daisy and seashore dropseed (major food sources of the Lower Keys marsh rabbit) 

was collected from the area between the ditch terminus and the pond. Concentrations of metals, 

pesticides, and PCBs in the vegetation were compared to concentrations in vegetation collected at 

background sites, and maximum and mean concentrations in the vegetation samples were also used to 

estimate doses to the Lower Keys marsh rabbit. 

3.7.3 Exposure Assessment 

This section presents the ecological exposure assessment for SWMU 5 and includes a discussion of 

exposure point contaminant concentrations and dose calculations. 

3.7.3.1 Exposure Point Contaminant Concentrations 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 
, --. 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 

3.7.3.2 Dose Calculations 

The potential risks to ecological receptors resulting from exposure to SWMU 5related contaminants were 

also evaluated by estimating the total contaminant dose that representative organisms inhabiting the site 

might receive for each contaminant and comparing those doses to TRVs, which are doses above which 

adverse effects might occur. The Lower Keys marsh rabbit, cotton rat, and kestrel were selected as 

representative terrestrial receptors, and the great blue heron was selected as the representative 

piscivorous receptor for foodchain modeling at SWMU 5. Section 3.3.2.1.2 of Appendix C provides a 

detailed description of dose calculations and exposure parameters used for the foodchain modeling. 

3.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at SWMU 5. 
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was collected from the area between the ditch terminus and the pond. Concentrations of metals, 

pesticides, and PCBs in the vegetation were compared to concentrations in vegetation collected at 

background sites, and maximum and mean concentrations in the vegetation samples were also used to 

estimate doses to the Lower Keys marsh rabbit. 

3.7.3 Exposure Assessment 

This section presents the ecological exposure assessment for SWMU 5 and includes a discussion of 

exposure point contaminant concentrations and dose calculations. 

3.7.3.1 Exposure Point Contaminant Concentrations 

The maximum detected contaminant concentrations in groundwater, surface water, sediment. and soil 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 

3.7.3.2 Dose Calculations 

The potential risks to ecological receptors resulting from exposure to SWMU 5-related contaminants were 

also evaluated by estimating the total contaminant dose that representative organisms inhabitin!~ the site 

might receive for each contaminant and comparing those doses to TRVs, which are doses above which 

adverse effects might occur. The Lower Keys marsh rabbit, cotton rat, and kestrel were selected as 

representative terrestrial receptors, and the great blue heron was selected as the representative 

piscivorous receptor for foodchain modeling at SWMU 5. Section 3.3.2.1.2 of Appendix C provides a 

detailed description of dose calculations and exposure parameters used for the foodchain modeling. 

3.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at SWMU 5. 
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3.7.4.1 Results 

The results of the ecological risk characterization at SWMU 5 are presented in this section, which includes 

a discussion of the results from the Phase I and Phase II ecological screening assessments, foodchain 

modeling for selected terrestrial and piscivorous receptors, and tissue analyses. 

3.7.4.1.1 Phase I 

The Phase I ecological screening risk assessment conducted by IT Corporation (1994) identified 

2,4-dichlorophenol as a final COC in groundwater, but concluded that it presented a minimal risk due to 

the lack of a groundwater pathway. Cadmium, chromium, lead, vanadium, and zinc were identified as 

COCs in sediment, and soil COCs consisted of barium, cadmium, chromium, tin, and zinc. No COCs 

were listed for surface water, but cadmium, chromium, lead, and zinc were considered to be capable of 

bioaccumulating sufficiently to pose risks to piscivores. Based on soil contaminants, the Phase I 

assessment also concluded that terrestrial receptors could be at risk from cadmium and zinc through 

consumption of forage. The overall conclusion was that SWMU 5 appeared to pose a low to moderate 

ecological risk, and the collection of surface-water and sediment samples from the pond was 

recommended (IT Corporation, 1994). 

3.7.4.1.2 Phase II - Ecological Screening Assessment 

Analytes detected in groundwater samples from the two wells nearest the lagoon were limited to 

inorganics. Mercury was the only analyte that exceeded twice its average background concentration and 

its toxicity threshold, and was thus retained as a COPC in groundwater (Table 3-25). 

Maximum surface-water concentrations of copper, chromium, zinc, cadmium, and lead exceeded 

ecological screening thresholds and exceeded twice their respective average background concentrations 

and were, therefore, retained as COPCs (cadmium and lead were not detected in background) 

(Table 3-26). No organic compounds in surface water exceeded ecological thresholds. Several 

inorganics were retained as COPCs in SWMU 5 sediments (Table 3-27). Barium was retained as a 

COPC since its maximum detected concentration exceeded twice its average background concentration 

and the only available threshold value. Arsenic, copper, mercury, nickel, and silver were all retained as 

COPCs since their maximum concentrations exceeded twice their respective average background values 

and the most conservative thresholds available, but they did not exceed less conservative thresholds. 

Maximum concentrations of cadmium, chromium, lead, and zinc exceeded twice their average background 
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The results of the ecological risk characterization at SWMU 5 are presented in this section, which includes 

a discussion of the results from the Phase I and Phase II ecological screening assessments, foodchain 

modeling for selected terrestrial and piscivorous receptors, and tissue analyses. 

3.7.4.1.1 Phase I 

The Phase I ecological screening risk assessment conducted by IT Corporation (1994) identified 

2,4-dichlorophenol as a final COC in groundwater, but concluded that it presented a minimal risk due to 

the lack of a groundwater pathway. Cadmium, chromium, lead, vanadium, and zinc were identified as 

COCs in sediment, and soil COCs consisted of barium, cadmium, chromium, tin, and zinc. No COCs 

were listed for surface water, but cadmium, chromium, lead, and zinc were considered to be capable of 

bioaccumulating sufficiently to pose risks to piscivores. Based on soil contaminants, the Phase I 

assessment also concluded that terrestrial receptors could be at risk from cadmium and zinc through 

consumption of forage. The overall conclusion was that SWMU 5 appeared to pose a low to moderate 

ecological risk, and the collection of surface-water and sediment samples from the pond was 

recommended (IT Corporation, 1994). 

3.7.4.1.2 Phase II - Ecological Screening Assessment 

Analytes detected in groundwater samples from the two wells nearest the lagoon were limited to 

inorganics. Mercury was the only analyte that exceeded twice its average background concentration and 

its toxicity threshold, and was thus retained as a COPC in groundwater (Table 3-25). 

Maximum surface-water concentrations of copper, chromium, zinc, cadmium, and lead exceeded 

ecological screening thresholds and exceeded twice their respective average background concentrations 

and were, therefore, retained as COPCs (cadmium and lead were not detected in background) 

(Table 3-26). No organic compounds in surface water exceeded ecological thresholds. Several 

inorganics were retained as COPCs in SWMU 5 sediments (Table 3-27). Barium was retained as a 

COPC since its maximum detected concentration exceeded twice its average background concentration 

and the only available threshold value. Arsenic, copper, mercury, nickel, and silver were all retained as 

COPCs since their maximum concentrations exceeded twice their respective average background values 

and the most conservative thresholds available, but they did not exceed less conservative thresholds. 

Maximum concentrations of cadmium, chromium, lead, and zinc exceeded twice their average background 
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ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER (pg/L) - SWMU 5 
NAS KEY WEST 

E 
s? 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 
INORGANICS 

Antimony 112 ND 26.2 4,300 0.01 Eliminated - does not exceed threshold 

Barium 212 10.2 8.9 - 12.2 10,000 0.00 Eliminated - does not exceed 2 X background 

Chromium II2 2.51 1.7 50 0.03 Eliminated - does not exceed 2 X background 

Cyanide II2 1.47 1.5 1 1.45 Eliminated - does not exceed 2 X background 

Manganese 212 3.78 2.3 - 3 10 0.30 Eliminated - does not exceed 2 X background 

Mercury 212 0.1 0.26 - 4.7 0.025 189.00 Retained - exceeds 2 X background and HQ z 1 

Silver 112 1.37 1.9 0.05 37.0 Eliminated - does not exceed 2 X background 

Vanadium 212 2.62 2.3 - 2.4 10,000 0.00 Eliminated - does not exceed 2 X background 

Zinc 212 2.82 26.5 - 52.4 86 0.61 Eliminated - does not exceed threshold 
v 
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ND = Not detected. 
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Analytes 
INORGANICS 

Antimony 

Barium 

Chromium 

Cyanide 

Manganese 

Mercury 

Silver 

Vanadium 

Zinc 

ND = Not detected. 

TABLE 3-25 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER (lJg/L) - SWMU 5 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

1/2 ND 26.2 4,300 0.01 Eliminated - does not exceed threshold 
2/2 10.2 8.9-12.2 10,000 0.00 Eliminated - does not exceed 2 X background 
1/2 2.51 1.7 50 0.03 Eliminated - does not exceed 2 X background 
1/2 1.47 1.5 1 1.45 Eliminated - does not exceed 2 X background 

2/2 3.78 2.3 - 3 10 0.30 Eliminated - does not exceed 2 X background 
2/2 0.1 0.26 - 4.7 0.025 189.00 Retained - exceeds 2 X background and HQ > 1 
1/2 1.37 1.9 0.05 37.0 Eliminated - does not exceed 2 X background 
2/2 2.62 2.3 - 2.4 10,000 0.00 Eliminated - does not exceed 2 X background 
2/2 2.82 26.5 - 52.4 86 0.61 Eliminated - does not exceed threshold 
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ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (pg/L) - SWMU 5 
NAS KEY WEST 

B 
8 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS 

Arsenic 115 3.97 

Barium 115 6.93 

Cadmium II5 ND 

3.5 50 0.07 Eliminated - does not exceed 2 X background 

53.1 10,000 0.005 Eliminated - does not exceed threshold 

9.7 9.3 1.04 Retained - HQ > 1 

I Chromium I II5 I 2.62 I 58.2 I 50 I 1.16 I Retained - exceeds 2 X background and HQ > 1 

Copper 

Lead 

II5 

215 

2.26 

ND 

13.6 2.4 5.7 Retained - exceeds 2 X background and HQ > 1 

5.1 - 68.9 5.6 12.3 Retained - HQ > 1 

IZinc I II5 I 7.19 I 147 I 86 I 1.7 Retained - exceeds 2 X background and HQ > 1 

VOLATILE ORGANIC COMPOUNDS 

Acetone 115 4.33 12 9,000,000 1.3E-06 Eliminated - does not exceed threshold 

Methylene chloride II5 1.50 1 2,560 0.0004 Eliminated - does not exceed threshold 
1 

ND = Not detected. 
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Analytes 

INORGANICS 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Zinc 

TABLE 3-26 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (J.lg/L) - SWMU 5 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

1/5 3.97 3.5 50 0.07 Eliminated - does not exceed 2 X background 

1/5 6.93 53.1 10,000 0.005 Eliminated - does not exceed threshold 

1/5 NO 9.7 9.3 1.04 Retained - HQ > 1 

1/5 2.62 58.2 50 1.16 Retained - exceeds 2 X background and HQ > 1 

1/5 2.26 13.6 2.4 5.7 Retained - exceeds 2 X background and HQ > 1 

2/5 NO 5.1 - 68.9 5.6 12.3 Retained - HQ > 1 

1/5 7.19 147 86 1.7 Retained - exceeds 2 X background and HQ > 1 

VOLATILE ORGANIC COMPOUNDS 

Acetone 1/5 4.33 12 9,000,000 1.3E-06 Eliminated - does not exceed threshold 

Methylene chloride 1/5 1.50 1 2,560 0.0004 Eliminated - does not exceed threshold 

NO = Not detected. 
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TABLE 3-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 5 

NAS KEY WEST 
PAGE 1 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

Aluminum 414 1,331.89 1,340- 3,040 NA Retained - exceeds 2 X background and no 
suitable threshold available 

Antimony 116 ND 4 12 0.3 Eliminated - does not exceed threshold 

Arsenic 616 2.63 4.3 - 8.6 7.24170 1.210.1 Retained - exceeds 2 X background and HQ > 1 

Barium 616 9.27 10.6 - 250 40 6.2 Retained - exceeds 2 X background and HQ > 1 

Beryllium 216 0.06 1.8-2.6 NA Retained - exceeds 2 X background and no 
suitable threshold available 

Cadmium 516 0.22 2.3- 120 0.67619.6 177.5l12.5 Retained - exceeds 2 X background and HQ > 1 

Chromium 616 5.01 16.5 - 428 52.31160 8.212.7 Retained - exceeds 2 X background and HQ > 1 

Cobalt 416 0.47 0.59 - 9.8 50 0.2 Eliminated - does not exceed threshold 

Copper 616 8.88 10.5 - 38.9 18.71270 2.1lO.l Retained - exceeds 2 X background and HQ > 1 

Lead 616 17.97 30.1 - 966. 30.21218 32.0/4.4 Retained - exceeds 2 X background and HQ > 1 

Manganese 414 15.39 9.2 - 32.1 460 0.07 Eliminated - does not exceed threshold 

Mercury 316 0.05 0.03 - 0.13 0.13/0.71 1.0/0.2 Retained - exceeds 2 X background and HQ > 1 

Nickel 616 2.15 2.3 - 26.6 15.9142.8 1.710.6 Retained - exceeds 2 X background and HQ > 1 

Silver 216 0.27 0.85- 1.3 0.73313.7 1.810.4 Retained - exceeds 2 X background and HQ > 1 

Tin 112 2.85 8.1 NA Retained - exceeds 2 X background and no 
suitable threshold available 

Vanadium 616 5.08 6.4 - 34.2 NA Retained - exceeds 2 X background and no 
suitable threshold available 

Zinc 616 25.74 24.6 - 1,260 1241410 10.213.1 Retained - exceeds 2 X background and HQ > 1 

SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 

Bis(2-ethylhexyl)phthalate 215 1,992.17 467.5-570 18212,647 3.110.22 Retained - HQ > 1 I 
Butyl benzyl phthalate II5 ND 495 11,000 0.04 Eliminated - does not exceed threshold 

Analytes 

INORGANICS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Silver 

Tin 

Vanadium 

Zinc 

TABLE 3-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 5 
NAS KEY WEST 

PAGE 1 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

4/4 1,331.89 1,340 - 3,040 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

1/6 ND 4 12 0.3 Eliminated - does not exceed threshold 

6/6 2.63 4.3 - 8.6 7.24/70 1.210.1 Retained - exceeds 2 X background and HQ > 1 

6/6 9.27 10.6 - 250 40 6.2 Retained - exceeds 2 X background and HQ > 1 

2/6 0.06 1.8 - 2.6 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

5/6 0.22 2.3 - 120 0.676/9.6 177.5112.5 Retained - exceeds 2 X background and HQ > 1 

6/6 5.01 16.5 - 428 52.3/160 8.2/2.7 Retained - exceeds 2 X background and HQ > 1 

4/6 0.47 0.59 - 9.8 50 0.2 Eliminated - does not exceed threshold 

6/6 8.88 10.5 - 38.9 18.7/270 2.1/0.1 Retained - exceeds 2 X background and HQ > 1 

6/6 17.97 30.1 - 966 30.2/218 32.0/4.4 Retained - exceeds 2 X background and HQ > 1 

4/4 15.39 9.2 - 32.1 460 0.07 Eliminated - does not exceed threshold 

3/6 0.05 0.03 - 0.13 0.13/0.71 1.010.2 Retained - exceeds 2 X background and HQ > 1 

6/6 2.15 2.3 - 26.6 15.9/42.8 1.710.6 Retained - exceeds 2 X background and HQ > 1 

2/6 0.27 0.85 -1.3 0.733/3.7 1.8/0.4 Retained - exceeds 2 X background and HQ > 1 

1/2 2.85 8.1 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

6/6 5.08 6.4 - 34.2 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

6/6 25.74 24.6 - 1,260 124/410 10.2/3.1 Retained - exceeds 2 X background and HQ > 1 

SEMIVOLATILE ORGANIC COMPOUNDS (J.lg/kg) 

() Bis(2-ethylhexyl)phthalate 
b 6 Butyl benzyl phthalate 

2/5 1,992.17 467.5 - 570 182/2,647 3.1/0.22 Retained - HQ > 1 

1/5 ND 495 11,000 0.04 Eliminated - does not exceed threshold 
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TABLE 3-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 5 
NAS KEY WEST 

PAGE 2 OF 2 

Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

VOLATILE ORGANIC COMPOUNDS (pglkg) 

Acetone 315 30.9 24 - 147 64 2.3 Retained - HQ > 1 

Cis-1 ,Zdichloroethene II2 ND 2 23 0.0.9 Eliminated - does not exceed threshold 

Methylene chloride 116 7.5 12 427 0.03 Eliminated - does not exceed threshold 

Tetrachloroethene 416 4.33 2.5 - 10.2 530 0.02 Eliminated - does not exceed threshold 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 
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TABLE 3-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 5 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

VOLATILE ORGANIC COMPOUNDS (~g/kg) 

Acetone 3/5 30.9 

Cis-1,2-dichloroethene 1/2 NO 

Methylene chloride 1/6 7.5 

Tetrachloroethene 4/6 4.33 

NA = No suitable ecological threshold value was available. 
NO = Not detected. 

PAGE 2 OF 2 

Reason for Rention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

24 - 147 64 2.3 Retained - HQ > 1 

2 23 0.0.9 Eliminated - does not exceed threshold 

12 427 0.03 Eliminated - does not exceed threshold 

2.5 - 10.2 530 0.02 Eliminated - does not exceed threshold 
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concentrations and both the most and less conservative thresholds used in this ERA. Aluminum, 

beryllium, tin, and vanadium were conservatively retained as sediment COPCs because their maximum 

values exceeded twice their average background values and no suitable thresholds were available. 

Bis(2-ethylhexyl)phthalate and acetone were the only organic compounds that were identified as sediment 

COPCS. 

Inorganic surface soil COPCs with maximum concentrations in excess of threshold values and twice their 

respective average background values consisted of chromium and tin (Table 3-28). Antimony and 

beryllium were conservatively retained as COPCs in surface soils since their maximum concentrations 

exceeded twice their average background concentrations, but no suitable thresholds were available. No 

organics detected in surface soils exceeded thresholds, but 2-butanone and acetone were conservatively 

retained as COPCs due to the absence of suitable surface soil thresholds. 

The inorganics arsenic, cadmium, chromium, lead, and zinc were retained as plant COPCs since their 

maximum soil concentrations exceeded two times average background concentrations and terrest:rial plant 

thresholds (Table 3-29). The organics 2-butanone, acetone, cis-I ,2-dichloroethene, and methylene 

chloride were conservatively retained as terrestrial plant COPCs since thresholds were not available. 

3.7.4.1.3 Tissue Analysis 

Minnows (sheepshead minnows, killifish, and sailfin mollies) were collected from the small pond southwest 

of the site, and were composited by species into samples of approximately 30 grams each. Analytes 

detected in fish consisted of aluminum, barium, chromium, lead, manganese, zinc, several organochlorine 

pesticides, and phenol (Table 3-30). 

Sea oxeye daisy and seashore dropseed foliage was collected from the area between the ditch terminus 

and the pond. Analytes detected in foliage consisted of aluminum, arsenic, barium, cadmium, copper, 

lead, mercury, zinc, and seven pesticides or pesticide daughter products (Table 3-31). 

3.7.4.1.4 Foodchain Modelinq 

Aluminum and arsenic were the primary contributors of potential risks to the Lower Keys marsh rabbit 

under the maximum and mean contaminant concentration scenarios (Tables 3-32, 3-33). Total HI values 

for maximum and mean scenarios were 5.16 and 3.34, respectively, and incidental ingestioin of soil 

comprised the majority of potential risks for both scenarios. Aluminum and arsenic were the primary 

AIK-OES-97-5350 3-97 CTO-0007 

Rev.1 
6/13/97 

concentrations and both the most and less conservative thresholds used in this ERA Aluminum, 

beryllium, tin, and vanadium were conservatively retained as sediment COPCs because their maximum 

values exceeded twice their average background values and no suitable thresholds were available. 
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respective average background values consisted of chromium and tin (Table 3-28). Antimony and 

beryllium were conservatively retained as COPCs in surface soils since their maximum concentrations 
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chloride were conservatively retained as terrestrial plant COPCs since thresholds were not available. 
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Minnows (sheepshead minnows, killifish, and sailtin mollies) were collected from the small pond southwest 

of the site, and were composited by species into samples of approximately 30 grams each. Analytes 

detected in fish consisted of aluminum, barium, chromium, lead, manganese, zinc, several organochlorine 

pesticides, and phenol (Table 3-30). 

Sea oxeye daisy and seashore dropseed foliage was collected from the area between the ditch terminus 

and the pond. Analytes detected in foliage consisted of aluminum, arsenic, barium, cadmium, copper, 

lead, mercury, zinc, and seven pesticides or pesticide daughter products (Table 3-31). 

3.7.4.1.4 Foodchain Modeling 

Aluminum and arsenic were the primary contributors of potential risks to the Lower Keys marsh rabbit 

under the maximum and mean contaminant concentration scenarios (Tables 3-32, 3-33). Total HI values 

for maximum and mean scenarios were 5.16 and 3.34, respectively, and incidental ingestion of soil 
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TABLE- 3-28 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - SWMU 5 

NAS KEY WEST 

Frequency Average 
of Background Range of 

Analytes Detection Concentration Detected Values 

INORGANICS (mglkg) 

Aluminum Ill 1,887.29 923 Antimony II4 0.39 4.20 

Arsenic 414 1.29 0.34 - 13 
Barium 414 10.51 3.7 - 22.3 
Beryllium II4 0.05 0.26 

Cadmium 314 0.15 1.7 - 12.6 
Chromium 414 6.02 6.4 24.7 - Cobalt II4 0.29 

0.7 
Copper 314 5.43 2.2 - 7.2 Lead 414 

15.66 13.8 - 52.1 
Manganese Ill 17.65 8.9 Mercury l/4 0.03 0.04 
Nickel 314 

1.67 2.4 - 7.6 
Tin I/3 1.94 5.1 Vanadium 214 3.97 

2.7 3.2 
- 

Zinc 414 15.22 
3.1 86.3 

- 

VOLATILE ORGANIC COMPOUNDS @g/kg) 

2-butanone Ill ND 9 
Acetone Ill 3.67 35 
Cis-1,2-dichloroethene II3 ND 1 
Methylene chloride II3 2.8 20 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 

Ecological 
Threshold 

600 
NA 

60 
440 
NA 

20 
0.4 
200 
50 

500 
100 0.1 

200 
0.89 
20 

200 

NA 
NA 

300 
300 

Reason for Retention or Elimination as an 
Hazard Ecological Chemical of Potential Concern 

Quotient (COPC) 

1.5 - Eliminated does not exceed 2 X background 
Retained - exceeds 2 X background and no 
suitable threshold available 

0.2 Eliminated - does not exceed threshold 
0.05 Eliminated - does not exceed threshold 

Retained - exceeds 2 X background and no 
suitable threshold available 

61.8 Retained - exceeds 2 X > background and HQ 1 
0.004 Eliminated - does not exceed threshold 
0.1 Eliminated - does not exceed 2 X background 
0.1 Eliminated - does not exceed threshold 
0.09 Eliminated - does not exceed 2 X background 
0.4 Eliminated - does not exceed 2 X background 
0.04 Eliminated - does not exceed threshold 
5.7 Retained - > exceeds 2 X and 1 background HQ 
0.2 Eliminated - does not exceed 2 X background 
0.4 Eliminated - does not exceed threshold 

Retained - no suitable threshold available 
Retained - no suitable threshold available 

0.003 Eliminated - does not exceed threshold 
0.07 Eliminated - does not exceed threshold 
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TABLE- 3-28 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - SWMU 5 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

INORGANICS (mg/kg) 

Aluminum 1/1 1,887.29 
Antimony 1/4 0.39 

Arsenic 4/4 1.29 
Barium 4/4 10.51 
Beryllium 1/4 0.05 

Cadmium 3/4 0.15 
Chromium 4/4 6.02 
Cobalt 1/4 0.29 
Copper 3/4 5.43 
Lead 4/4 15.66 
Manganese 1/1 17.65 
Mercury 1/4 0.03 
Nickel 3/4 1.67 
Tin 1/3 1.94 
Vanadium 2/4 3.97 
Zinc 4/4 15.22 

VOLATILE ORGANIC COMPOUNDS (l.Ig/kg) 

2-butanone 1/1 NO 
Acetone 1/1 3.67 
Cis-1 ,2-dichloroethene 1/3 NO 
Methylene chloride 1/3 2.8 

NA = No suitable ecological threshold value was available. 
NO = Not detected. 

Reason for Retention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

923 600 1.5 Eliminated - does not exceed 2 X background 
4.20 NA - Retained - exceeds 2 X background and no 

suitable threshold available 
0.34-13 60 0.2 Eliminated - does not exceed threshold 
3.7 - 22.3 440 0.05 Eliminated - does not exceed threshold 

0.26 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

1.7 -12.6 20 0.6 Eliminated - does not exceed threshold 
6.4 - 24.7 0.4 61.8 Retained - exceeds 2 X background and HQ > 1 

0.7 200 0.004 Eliminated - does not exceed threshold 
2.2-7.2 50 0.1 Eliminated - does not exceed 2 X background 

13.8 - 52.1 500 0.1 Eliminated - does not exceed threshold 
8.9 100 0.09 Eliminated - does not exceed 2 X background 
0.04 0.1 0.4 Eliminated - does not exceed 2 X background 

2.4 - 7.6 200 0.04 Eliminated - does not exceed threshold 
5.1 0.89 5.7 Retained - exceeds 2 X background and HQ > 1 

2.7 - 3.2 20 0.2 Eliminated - does not exceed 2 X background 
3.1-86.3 200 0.4 Eliminated - does not exceed threshold 

9 NA - Retained - no suitable threshold available 
35 NA - Retained - no suitable threshold available 

1 300 0.003 Eliminated - does not exceed threshold 
20 300 0.07 Eliminated - does not exceed threshold 
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TABLE 3-29 

ii ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 5 
9 NAS KEY WEST 
t? 
8 Frequency Average Reason for Retention or Elimination as an 

of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 
Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

Aluminum Ill 1,887.29 923 50 18.5 Eliminated - does not exceed 2 X background 

Antimony II4 0.39 4.2 5 0.8 Eliminated - does not exceed threshold 

Arsenic 414 1.29 0.34 - 13 10 1.3 Retained - exceeds 2 X background and HQ > 1 

Barium 414 10.51 3.7 - 22.3 500 0.04 Eliminated - does not exceed threshold 

Beryllium II4 0.05 0.26 10 0.03 Eliminated - does not exceed threshold 

Cadmium 314 0.15 1.7 - 12.6 3 4.2 Retained - exceeds 2 X background and HQ > 1 

Chromium 414 6.02 6.4 - 24.7 1 24.7 Retained - exceeds 2 X background and HQ > 1 

Cobalt II4 0.29 0.7 20 0.4 Eliminated - does not exceed threshold 

Y Copper 314 5.43 2.2 - 7.2 100 0.07 Eliminated - does not exceed 2 X background 

23 Lead 414 15.66 13.8 - 52.1 50 1.04 Retained - exceeds 2 X background and HQ > 1 

Manganese Ill 17.65 8.9 500 0.02 Eliminated - does not exceed 2 X background 

Mercury II4 0.03 0.04 0.3 0.13 Eliminated - does not exceed 2 X background 

Nickel 314 1.67 2.4 - 7.6 30 0.25 Eliminated - does not exceed threshold 

Tin II3 1.94 5.1 50 0.1 Eliminated - does not exceed threshold 

Vanadium 214 3.97 2.7 - 3.2 2 1.6 Eliminated - does not exceed 2 X background 

Zinc 414 15.22 3.1 - 86.3 50 1.7 Retained - exceeds 2 X background and HQ > 1 

VOLATILE ORGANIC COMPOUNDS @g/kg) 

12-butanone I Ill ND 9 I NA - IRetained - no suitable threshold available 1 

IAcetone I Ill I 3.67 1 35 I NA I - IRetained - no suitable threshold available I 
Cis-1 ,Zdichloroethene 

Methylene chloride 

II3 

II3 

ND 

2.8 

1 NA 

20 NA 

Retained - no suitable threshold available 

Retained - no suitable threshold available 
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TABLE 3-29 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 5 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mg/kg) 

Aluminum 1/1 1,887.29 923 50 18.5 Eliminated - does not exceed 2 X background 

Antimony 1/4 0.39 4.2 5 0.8 Eliminated - does not exceed threshold 

Arsenic 4/4 1.29 0.34 - 13 10 1.3 Retained - exceeds 2 X background and HQ > 1 

Barium 4/4 10.51 3.7 - 22.3 500 0.04 Eliminated - does not exceed threshold 

Beryllium 1/4 0.05 0.26 10 0.03 Eliminated - does not exceed threshold 

Cadmium 3/4 0.15 1.7 -12.6 3 4.2 Retained - exceeds 2 X background and HQ > 1 

Chromium 4/4 6.02 6.4 - 24.7 1 24.7 Retained - exceeds 2 X background and HQ > 1 

Cobalt 1/4 0.29 0.7 20 0.4 Eliminated - does not exceed threshold 

Copper 3/4 5.43 2.2 - 7.2 100 0.07 Eliminated - does not exceed 2 X background 

Lead 4/4 15.66 13.8-52.1 50 1.04 Retained - exceeds 2 X background and HQ > 1 

Manganese 1/1 17.65 8.9 500 0.02 Eliminated - does not exceed 2 X background 

Mercury 1/4 0.03 0.04 0.3 0.13 Eliminated - does not exceed 2 X background 

Nickel 3/4 1.67 2.4 - 7.6 30 0.25 Eliminated - does not exceed threshold 

Tin 1/3 1.94 5.1 50 0.1 Eliminated - does not exceed threshold 

Vanadium 2/4 3.97 2.7 - 3.2 2 1.6 Eliminated - does not exceed 2 X background 

Zinc 4/4 15.22 3.1 - 86.3 50 1.7 Retained - exceeds 2 X background and HQ > 1 

VOLATILE ORGANIC COMPOUNDS (lJg/kg) 

2-butanone 1/1 NO 9 NA - Retained - no suitable threshold available 

Acetone 1/1 3.67 35 NA - Retained - no suitable threshold available 

Cis-1,2-dichloroethene 1/3 NO 1 NA - Retained - no suitable threshold available 

Methylene chloride 1/3 2.8 20 NA - Retained - no suitable threshold available 

NO = Not detected. 
NA = No suitable ecologica! threshold value 'lIas avai!able. 
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TABLE 3-30 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN MINNOWS 
FROM SWMU 5 AND BACKGROUND SITES 

NAS KEY WEST 

SWMU 5 BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Average1 Detection Values Average1 

INORGANICS (mglkg) 

1 Dieldrin 1 23125 1 0.38-4.20 1 1.41 1 III58 1 0.34-4.90 \ 113 I 

1 Endosulfan I 

( Endosulfan II 

1 23125 1 0.28-3.30 1 0.98 1 6158 1 0.66-2.60 1 0.73 I 
( 22i25 ( 0.26-4.00 ( 1.17 ( Ii58 1 1.90 I 1.02 I 

I Endosulfan sulfate I 19125 1 0.58-22.00 ( 3.98 1 3158 1 1.60-9.80 1 1.30 I 
1 Endrin 

I Endrin aldehyde 

) Heptachior 

( 12125 ( 0.46-1.40 ( 1.40 1 2158 1 1.00-1.10 1 0.98 1 

1 25125 / 2.20-16.00 1 7.60 1 3/58 ( 3.40-5.40 1 1.15 I 
1 21125 1 0.23-8.10 1 1.39 1 0158 ( I I 

I Heptachlor epoxide I 9125 1 0.23-0.75 1 0.75 1 8158 1 1.00-10.00 1 1.01 I 
lsodrin 14125 1 0.31-2.00 

Methoxychlor 5125 1 0.74-8.10 

SEMIVOLATILE ORGANIC COMPOUNDS (Mglkg) 

Phenol II15 620.00 

1.30 O/58 

7.87 II58 1.90 3.73 

499.00 4134 1,400.00- 1,163.53 
1 o,ooo.oo 

1 One-half the detection limit used for all non-detected values. 
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TABLE 3-30 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN MINNOWS 
FROM SWMU 5 AND BACKGROUND SITES 

NASKEYWEST 

SWMU5 

Frequency Range of 
of Detected 

Detection Values Average1 

INORGANICS (mg/kg) 

Aluminum 3/25 27.60-318.00 19.84 

Sarium 21/25 2.00-7.30 2.91 

Chromium 7/25 0.86-1.90 0.63 

Lead 22/25 0.56-4.80 2.46 

Manganese 11/25 0.67-4.40 1.44 

Zinc 25/25 36.50-86.50 60.23 

PESTICIDE/PCBs (~g/kg) 

4,4'-000 23/25 0.10-24.00 2.08 

4,4'-ODE 25/25 1.20-3.80 2.21 

4,4'-00T 25/25 1.60-21.00 5.52 

Aldrin 11/25 0.29-5.10 1.25 

alpha-SHC 1/25 0.47 0.93 

beta-SHC 11/25 0.10-4.20 1.22 

delta-SHC 4/25 0.16-0.55 0.86 

gamma-SHC (lindane) 9/25 0.10-2.80 0.94 

Chlorobenzilate 23/25 22.00-330.00 45.86 

Dieldrin 23/25 0.38-4.20 1.41 

Endosulfan I 23/25 0.28-3.30 0.98 

Endosulfan \I 22/25 0.26-4.00 1.17 

Endosulfan sulfate 19/25 0.58-22.00 3.98 

Endrin 12/25 0.46-1.40 1.40 

Endrin aldehyde 25/25 2.20-16.00 7.60 

Heptachlor 21/25 0.23-8.10 1.39 

Heptachlor epoxide 9/25 0.23-0.75 0.75 

Isodrin 14/25 0.31-2.00 1.30 

Methoxychlor 5/25 0.74-8.10 7.87 

SEMIVOLATILE ORGANIC COMPOUNDS (~g/kg) 

Phenol 1/15 620.00 499.00 

One-half the detection limit used for all non-detected values. 

AIK-OES-9?-5350 3-100 

Frequency 
of 

Detection 

6/24 

39/58 

2/58 

41/58 

1/24 

58/58 

48/58 

57/58 

4/58 

5/58 

0/58 

5/58 

13/58 

0/58 

3/56 

11/58 

6/58 

1/58 

3/58 

2/58 

3/58 

0/58 

8/58 

0/58 

1/58 

4/34 

BACKGROUND 

Range of 
Detected 
Values 

10.40-37.70 

0.67-9.90 

1.00-3.10 

0.14-11.90 

16.20 

13.60-84.20 

0.25-16.60 

3.80-106.00 

0.63-2.50 

0.28-2.00 

1.30-6.00 

0.08-1.00 

73.0-190.0 

0.34-4.90 

0.66-2.60 

1.90 

1.60-9.80 

1.00-1.10 

3.40-5.40 

1.00-10.00 

1.90 

1,400.00-
10,000.00 

Rev.1 
6/13/97 

Average1 

8.84 

2.43 

0.41 

1.50 

1.38 

41.38 

3.95 

28.75 

1.02 

0.70 

0.95 

0.58 

483.2 

1.13 

0.73 

1.02 

1.30 

0.98 

1.15 

1.01 

3.73 

1,163.53 

CTO-OOO? 
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TABLE 3-31 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN VEGETATION FROM SWMU 5 AND 
BACKGROUND SITES, NAS KEY WEST 

Frequency 
of 

Detection 

SWMU 5 

Range of 
Detected 
Values 

BACKGROUND 
Range of 
Detected 

Average1 
Frequency 

of Detection Values 

INORGANICS (mqlkq) 

1 Al uminum I II4 I 49.90 1 18.59 1 016 1 
IA rsenic I 214 I 1.00-1.10 I 0.’ 76 1 016 / 
I Barium I 214 1 4.30-11.80 1 4.30 1 II6 1 3.50 1 0.69 1 

I Cadmium I 214 1 0.42-1.60 1 0.53 1 016 1 I I 
I Corwer I II4 I 2.20 I 1.09 I O/6 1 I I 
I Lead I 214 I 0.45-1.10 I 0.47 I 016 1 I I 

Mercury 314 1 0.01-0.02 1 0.01 616 1 0.01-0.02 1 

Zinc 414 1 4.70-57.60 1 26.60 216 1 12.80-55.50 1 -%j 

PESTlClDElPCBs (pg/kg) 

beta-BHC II4 0.84 1 0.85 316 1 0.23-0.80 1 

delta-BHC II4 0.78 1 0.83 II6 0.21 lZ=l c 
gamma-BHC (lindane) 214 0.75-0.99 0.86 216 0.05-0.21 

Chlorobenzilate II4 9.20 8.68 016 

I 77 616 0.26-1.20 

1 0.56 II6 0.29 

Endrin aldehyde 314 0.19-0.99 I 0.’ 

Heptachlor 214 0.24-0.32 

Heptachlor epoxide 214 0.71-0.90 
I I I 

1 0.83 016 

1 One-half the detection limit used for all non-detected values. 
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TABLE 3-31 

Rev,1 
6/13/97 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN VEGETATION FROM SWMU 5 AND 
BACKGROUND SITES, NAS KEY WEST 

SWMU5 BACKGROUND 

Frequency Range of Range of 
of Detected Frequency Detected 

Detection Values Average 1 of Detection Values 

INORGANICS (mg/kg) 

Aluminum 1/4 49.90 18.59 
Arsenic 214 1.00-1.10 0.76 
Barium 2/4 4.30-11.80 4.30 3.50 0.69 
Cadmium 2/4 0.4 
Copper 1/4 2.20 1.09 
Lead 2/4 0.45-1.10 0.47 

Mercury 3/4 0.01-0.02 0.01 0.01-0.02 0.01 
Zinc 4/4 4.70-57.60 26.60 12.80-55.50 12.42 
PESTICIDE/PCBs (lJglkg) 

beta-SHe 1/4 0.84 0.85 '3/6 0.23-0.80 0.72 
delta-SHe 1/4 0.78 0.83 1/6 0.21 0.74 
gamma-BHe (lindane) 2/4 0.75-0.99 0.86 216 O.O5..().21 0.61 
Chlorobenzilate 1/4 9.20 8.68 0/6 

Endrin aldehyde 3/4 0.19-0.99 0.77 6/6 0.26-1.20 0.75 
Heptachlor 2/4 0.24-0.32 0.56 1/6 0.29 0.76 
Heptachlor epoxide 2/4 0.71-0.90 0.83 0/6 

One-half the detection limit used for aU non-detected values. 
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TABLE 3-32 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Chemical for all 

TABLE 3-33 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Chemical 

Aluminum 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 

2.58 77.4 

Arsenic 0.49 14.8 

Antimony 0.07 1.9 

Barium 0.06 1.9 

Cadmium 0.05 1.5 

All others 0.09 2.5 
I 

Total receptor HI 1 
, 

3.34 

Pathway 

Soil 

Food 

% Contribution of 
Total HI per Pathway to Total 

Pathway Receptor HI 

2.27 67.9 
I I 

1.07 32.1 1 
I I I 
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TABLE 3-32 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Aluminum 3.59 69.5 
Arsenic 0.97 18.8 
Barium 0.16 3.2 
Cadmium 0.15 2.9 
Antimony 0.14 2.7 
All others 0.15 2.9 
Total receptor HI 5.16 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 2.74 53.1 
Food 2.42 46.9 

TABLE 3-33 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Aluminum 2.58 77.4 
Arsenic 0.49 14.8 
Antimony 0.07 1.9 
Barium 0.06 1.9 
Cadmium 0.05 1.5 
All others 0.09 2.5 
Total receptor HI 3.34 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 2.27 67.9 
Food 1.07 32.1 

AIK-OES-97 -5350 3-102 
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contributors of potential risks to the cotton rat at SWMU 5 for both the maximum and mean contaminant 

concentration scenarios (Tables 3-34, 3-35). Total HI values for the maximum and mean concentration 

scenarios were 3.71 and 2.11, respectively, and ingestion of food was the primary contaminant exposure 

pathway. Zinc and arsenic were the primary contributors of potential risks to the kestrel for both the 

maximum and mean contaminant concentration exposure scenarios (Tables 3-36, 3-37). HI values for the 

maximum and mean exposure scenarios were 0.39 and 0.19, respectively. Since ingestion of soil and 

water were not considered in the model for the kestrel, ingestion of contaminated food accounted for 

100% of contaminant exposure for this raptor. For the great blue heron, barium, 4,4’-DDD, 4,4’-DDT, zinc 

and aluminum were the primary contributors to potential risks using maximum contaminant concentrations 

in fish (Tables 3-38, 3-39). Barium, zinc, 4,4’-DDT, 4,4’-DDE, and 4,4’-DDD accounted for the majority of 

risk to the great blue heron using mean contaminant concentrations in fish. HI values for the rnaximum 

and mean contaminant concentration scenarios were 6.50 and 2.19, respectively. 

3.7.4.2 Discussion 

Mercury was the only analyte that was retained as a COPC in groundwater. Concentrations of mercury in 

both groundwater samples collected from the two monitoring wells nearest to the lagoon (S5MW-2 and 

S5MW-3) exceeded the surface-water ecological threshold. However, mercury was not detected in any of 

four surface-water samples collected from the pond and lagoon in 1996, nor in the surface-water sample 

collected from the ditch in 1993. Mercury was detected in three of six sediment samples, but the only 

concentration comparable to the sediment ecological threshold was in the sample collected from the end 

of the concrete ditch (SSSS-1). Mercury was detected in only one of four soil samples, at a concentration 

near the average background level. Thus, migration of mercury from groundwater to surface water and 

sediment does not appear to be occurring, and mercury in groundwater does not appear to be due to site- 

related soil contamination. 

All analytes detected in surface water at SWMU 5 were in a single sample (S5SS-2) collected from the 

concrete ditch by IT Corporation in 1993 (See Figure 3-8 and Table 3-4) with the exception of lead in one 

sample in 1996. The concrete ditch is normally dry except after rain events. B&R Environmental collected 

four surface-water samples during the current investigation; three were collected from the small pond and 

one was collected from the lagoon near the culvert through which the pond drains. Lead was detected in 

one of these four 1996 samples. No other analytes were detected in any surface-water sample collected 

during the 1996 sampling. The single lead value (5.1 mg/L) was less than the ecological threshold of 

5.6 mg/L. Thus, the surface-water analyses show no evidence of contamination in the two surface-water 

bodies nearest to the site. 

AIK-98-0001 3-l 03 CTO-0007 
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contributors of potential risks to the cotton rat at SWMU 5 for both the maximum and mean contaminant 

concentration scenarios (Tables 3-34, 3-35). Total HI values for the maximum and mean concentration 

scenarios were 3.71 and .2.11, respectively, and ingestion of food was the primary contaminant 19xposure 

pathway. Zinc and arsenic were the primary contributors of potential risks to the kestrel for both the 

maximum and mean contaminant concentration exposure scenarios (Tables 3-36,3-37). HI valw;!s for the 

maximum and mean exposure scenarios were 0.39 and 0.19, respectively. Since ingestion of soil and 

water were not considered in the model for the kestrel, ingestion of contaminated food accounted for 

100% of contaminant exposure for this raptor. For the great blue heron, barium, 4,4'-000, 4,4'-DOT, zinc 

and aluminum were the primary contributors to potential risks using maximum contaminant concElntrations 

in fish (Tables 3-38, 3-39). Barium, zinc, 4,4'-00T, 4,4'-00E, and 4,4'-000 accounted for the majority of 

risk to the great blue heron using mean contaminant concentrations in fish. HI values for the maximum 

and mean contaminant concentration scenarios were 6.50 and .2.19, respectively. 

3.7.4.2 Discussion 

Mercury was the only analyte that was retained as a COPC in groundwater. Concentrations of mercury in 

both groundwater samples collected from the two monitoring wells nearest to the lagoon (SSMW-2 and 

S5MW-3) exceeded the surface-water ecological threshold. However, mercury was not detected in any of 

four surface-water samples collected from the pond and lagoon in 1996, nor in the surface-water sample 

collected from the ditch in 1993. Mercury was detected in three of six sediment samples, but the only 

concentration comparable to the sediment ecological threshold was in the sample collected from the end 

of the concrete ditch (S5SS-1). Mercury was detected in only one of four soil samples, at a concentration 

near the average background level. Thus, migration of mercury from groundwater to surface water and 

sediment does not appear to be occurring, and mercury in groundwater does not appear to be due to site

related soil contamination. 

All analytes detected in surface water at SWMU 5 were in a single sample (S58S-2) collected from the 

concrete ditch by IT Corporation in 1993 (See Figure 3-8 and Table 3-4), with the exception of lei3d in one 

sample in 1996. The concrete ditch is normally dry except after rain events. B&R Environmental collected 

four surface-water samples during the current investigation; three were collected from the small pond and 

one was collected from the lagoon near the culvert through which the pond drains. Lead was dEltected in 

one of these four 1996 samples. No other analytes were detected in any surface-water sample collected 

during the 1996 sampling. The single lead value (5.1 mg/L) was less than the ecological thn~shold of 

5.6 mg/L. Thus, the surface-water analyses show no evidence of contamination in the two surfclce-water 

bodies nearest to the site. 
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TABLE 3-34 

AIK-OES-97-5350 3-104 CTO-0007 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Chemical 

Aluminum 

Arsenic 

Barium 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 

2.53 68.2 

0.75 20.1 

0.16 4.2 

Cadmium 0.13 3.4 

Antimony 0.06 1.7 

All others 0.08 2.4 

1 Total receDtor HI 
I 

1 3.71 I 

Food 
I I 

2.50 67.4 

TABLE 3-35 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

I Total HI per ) % Contribution of 1 
1 Chemical for all ( Chemical to Total 1 

Chemical 

Aluminum 

Pathways 

1.49 

Receptor HI 

70.9 

Arsenic 0.44 20.8 

Barium 0.06 2.8 

Cadmium 

Antimony 

1 All others 

0.04 2.0 

0.03 1.4 I 
0.05 22 

I I 
-.- 

Total receptor HI ( 2.11 

Pathway 

Soil 

Food 

% Contribution of 
Total HI per Pathway to Total 

Pathway Receptor HI 

1.0 47.5 

1.11 52.5 

AIK-OES-97-5350 

TABLE 3-34 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Aluminum 2.53 68.2 

Arsenic 0.75 20.1 

Barium 0.16 4.2 

Cadmium 0.13 3.4 

Antimony 0.06 1.7 

All others 0.08 2.4 

Total receptor HI 3.71 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 1.21 32.6 

Food 2.50 67.4 

TABLE 3-35 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Aluminum 1.49 70.9 

Arsenic 0.44 20.8 

Barium 0.06 2.8 

Cadmium 0.04 2.0 

Antimony 0.03 1.4 

All others 0.05 2.2 

Total receptor HI 2.11 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 1.0 47.5 

Food 1.11 52.5 
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MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Zinc 0.22 56.1 

Arsenic 0.15 37.5 

Antimony 0.00 

Mercury 0.00 1.6 

Chromium 0.00 1.0 

All others 0.02 1.5 

Total receptor HI 0.39 

---;, 

TABLE 3-37 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Chemical 

Zinc 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 

0.10 52.7 

Arsenic 0.08 40.6 

Antimony 0.00 2.3 

Mercury 0.00 1.6 

Chromium 0.00 1.2 

All others 0.01 1.6 

1 Total receptor HI 1 0.19 

Pathway 

Soil 

Total HI per 
Pathway 

0.0 

% Contribution of 
Pathway to Total 

Receptor HI 

0.0 
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Food 
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0.19 I 100.0 
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TABLE 3-36 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Zinc 0.22 56.1 

Arsenic 0.15 37.5 

Antimony 0.00 2.4 

Mercury 0.00 1.6 

Chromium 0.00 1.0 

All others 0.02 1.5 

Total receptor HI 0.39 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 0.0 0.0 

Food 0.39 100.0 

TABLE 3-37 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NASKEYWEST 

Chemical 

Zinc 

Arsenic 

Antimony 

Mercury 

Chromium 

All others 

Total receptor HI 

Pathway 

Total HI per 
Chemical for all 

Pathways 

0.10 

0.08 

0.00 

0.00 

0.00 

0.01 

0.19 

Total HI per 
Pathway 

0.0 

0.19 

3-105 

% Contribution of 
Chemical to Total 

Receptor HI 

52.7 

40.6 

2.3 
1.6 

1.2 

1.6 

% Contribution of 
Pathway to Total 

Receptor HI 

0.0 

100.0 
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TABLE 3-38 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT BLUE HERON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Chemical 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 

Barium 
I I 

2.08 - 35.0 

4,4’-DDD 1.23 19.0 

4,4’-DDT 1.08 16.6 

Zinc 0.86 13.2 

Aluminum 0.42 6.4 

All others 
I 1 

1.13 12.8 

1 Total receptor HI ) 6.50 

1 Food 6.50 100.0 

TABLE 3-39 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT BLUE HERON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Zinc 

4,4’-DDT 

Chemical 

4,4’-DDE 

Barium 

Total HI per 

0.60 

Chemical for all 

0.28 

Pathways 

0.11 

0.83 

% Contribution of 

27.3 

Chemical to Total 

13.0 

Receptor HI 

5.2 

37.8 

4,4’-DDD 0.11 4.9 

All others 0.26 22.2 

Total receptor HI 2.19 

Pathway 

Soil 

Total HI per 
Pathway 

0.0 

% Contribution of 
Pathway to Total 

Receptor HI 

0.0 

Food 
I I 

2.19 100.0 1 
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TABLE 3-38 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT BLUE HERON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Barium 2.08 32.0 

4,4'-DDD 1.23 19.0 

4,4'-DDT 1.08 16.6 

Zinc 0.86 13.2 

Aluminum 0.42 6.4 

All others 1.13 12.8 

Total receptor HI 6.50 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 0.0 0.0 

Food 6.50 100.0 

TABLE 3-39 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT BLUE HERON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 5 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Barium 0.83 37.8 

Zinc 0.60 27.3 

4,4'-DDT 0.28 13.0 

4,4'-DDE 0.11 5.2 

4,4'-DDD 0.11 4.9 

All others 0.26 22.2 

Total receptor HI 2.19 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 0.0 0.0 

Food 2.19 100.0 
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Several metals and two organic compounds were retained as COPCs in SWMU 5 sediments (Table 3-27). 

The HQs for most of the COPCs were low, and maximum concentrations of several COPCs did not 

exceed less conservative thresholds HQs for the two organic COPCs (bis(2-ethylhexyl)phthalate and 

acetone) were indicative of low potential risk. Phthalates are commonly detected in soils and sediments, 

and the concentrations in these samples were considerably less than the average background value for 

bis(2-ethylhexyl)phthalate. In addition, the maximum value of this compound did not exceed a less 

conservative threshold. Acetone is a common laboratory contaminant, and its hazard quotient (HQ=3.1) 

was indicative of relatively low potential risk. 

Table 3-3 and Figure 3-7 indicate that (as was the case with surface water) most of the highest sediment 

values were recorded in samples collected in 1993 from the ditch between the Sand Blasting Area and the 

pond. IT Corporation collected one sediment sample in the concrete ditch near the site and one sample 

from the terminus of the concrete ditch. However, no soil or sediment was present in the concrete ditch 

during 1996 sampling. B&R Environmental collected four sediment samples during the current 

investigation: two samples from the pond, one from the lagoon near the culvert that drains the pond, and 

one from the edge of the mangroves north of the pond. 

Based on high frequencies of detection and elevated concentrations, cadmium, chromium, lead, 

vanadium, and zinc appear to be of the most concern. These were the same five analytes chosen by IT 

Corporation (1994) as final sediment COCs. However, the locations of individual sample concentrations 

warrant discussion. Cadmium was detected in five of six samples and exceeded the less conservative of 

two thresholds in three samples, one of which was collected from the pond. The maximum concentration 

of cadmium in sediment (120 mg/kg) was in a sample from collected from the end of the concret’e ditch in 

1993; the next highest sample was 17.9 mg/kg (Table 3-3). Two samples exceeded the less conservative 

of two sediment thresholds for chromium and lead; the maximum concentration for each of these metals 

was observed in the 1993 sample from the end of the concrete ditch. Concentrations of zinc exceeded 

the less conservative of two thresholds in two samples; the maximum value was from near the pond and 

the next highest was from the end of the concrete ditch. There was no threshold available for vanadium, 

which was highest in the two concrete ditch samples (S5SS-2: 34.2 mg/kg and S5SS-I: 27.‘1 mg/kg). 

However, vanadium is not usually highly toxic in the environment (Mailman, 1980). Sediment 

concentrations of vanadium in the other site samples were ranged from 6.4 to 7.4 mg/kg; these are only 

slightly higher than the average background value (5.08 mg/kg). In summary, sediment concentrations 

suggest low potential risks, except for cadmium, chromium, lead, and zinc. However, these four metals 

were highest in the sample collected from the concrete ditch (where no aquatic habitat exists and 

surrounding terrestrial habitat is minimal), while values in most samples collected from the pond indicate 

low potential risks. In addition, the lowest sediment concentrations of these four metals were from the 
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Severa! metals and two organic compounds were retained as copes in SWMU 5 sediments (Table 3-27). 

The HQs for most of the COPCs were low, and maximum concentrations of several COPCs did not 

exceed less conservative thresholds HQs for the two organic COPCs (bis(2-ethylhexyl}phthalate and 

acetone) were indicative of low potential risk. Phthalates are commonly detected in soils and sE~diments, 

and the concentrations in these samples were considerably less than the average background value for 

bis(2-ethylhexyl)phthalate. In addition, the maximum value of this compound did not exceed a less 

conservative threshold. Acetone is a common laboratory contaminant, and its hazard quotient (HQ=3.1) 

was indicative of relatively low potentia! risk. 

Table 3-3 and Figure 3-7 indicate that (as was the case with surface water) most of the highest sediment 

values were recorded in samples collected in 1993 from the ditch between the Sand Blasting Area and the 

pond. IT Corporation collected one sediment sample in the concrete ditch near the site and o",e sample 

from the terminus of the concrete ditch. However, no soil or sediment was present in the concrete ditch 

during 1996 sampling. B&R Environmental collected four sediment samples during thE! current 

investigation: two samples from the pond, one from the lagoon near the culvert that drains the pond, and 

one from the edge of the mangroves north of the pond. 

Based on high frequencies of detection and elevated concentrations, cadmium, chromium, lead, 

vanadium, and zinc appear to be of the most concern. These were the same five analytes chosen by IT 

Corporation (1994) as final sediment COCs. However, the locations of individual sample concElntrations 

warrant discussion. Cadmium was detected in five of six samples and exceeded the less conservative of 

two thresholds in three samples, one of which was collected from the pond. The maximum concentration 

of cadmium in sediment (120 mg/kg) was in a sample from collected from the end of the concret·e ditch in 

1993; the next highest sample was 17.9 mg/kg (Table 3-3). Two samples exceeded the less conservative 

of two sediment thresholds for chromium and lead; the maximum concentration for each of thesie metals 

was observed in the 1993 sample from the end of the concrete ditch. Concentrations of zinc E~xceeded 

the less conservative of two thresholds in two samples; the maximum value was from near the pond and 

the next highest was from the end of the concrete ditch. There was no threshold available for vanadium, 

which was highest in the two concrete ditch samples (S5SS-2: 34.2 mg/kg and S5SS-1: 27.'1 mg/kg). 

However, vanadium is not usually highly toxic in the environment (Mailman, 1980). Sediment 

concentrations of vanadium in the other site samples were ranged from 6.4 to 7.4 mg/kg; these are only 

slightly higher than the average background value (5.08 mg/kg). In summary, sediment concemtrations 

suggest low potential risks, except for cadmium, chromium, lead, and zinc. However, these four metals 

were highest in the sample collected from the concrete ditch (where no aquatic habitat exists and 

surrounding terrestrial habitat is minimal), while values in most samples collected from the pond indicate 

low potential risks. In addition, the lowest sediment concentrations of these four metals were from the 
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sample collected in the lagoon (S5SS-6) at the outlet of the culvert that drains the pond. This suggests 

that migration of these metals from the pond into the lagoon has not occurred to any significant extent. 

Six analytes were identified as COPCs in surface soil. Chromium and tin were retained as COPCs 

because their maximum values exceeded threshold values and twice their average background 

concentrations, while no thresholds were available for antimony, beryllium, 2-butanone, and acetone. The 

maximum chromium value was measured in a sample collected from the edge of the berm immediately 

south of the site. Base personnel have stated that the former sand blasting activities occasionally 

deposited visible residue on the edge of the berm. Other analytes identified as COPCs were measured in 

samples collected in 1993 from (or near) the area where sand blasting occurred. Currently, soil is virtually 

absent from the former Sand Blasting Area, and habitat on the portion of the berm near the site minimal in 

extent, reducing the possibility of exposure for terrestrial receptors. 

For the screening of maximum surface soil contaminant concentrations against terrestrial plant thresholds, 

HQs exceeded 1.0 for arsenic, cadmium, chromium, lead, and zinc. Arsenic, chromium, and lead 

concentrations were highest in the 1996 sample collected from the berm near the site, but HQs of COPCs 

were relatively low except for chromium (HQ=24.7). However, chromium was not detected in any of the 

four vegetation samples collected from the area between the ditch and the pond. The authors who 

derived the plant thresholds for metals in soil consider the thresholds to be very conservative (Will and 

Suter, 1995b). The scarcity of terrestrial plant thresholds for organic compounds precluded a detailed 

assessment of potential risks to terrestrial plants from organics in surface soil. However, plants do not 

translocate organics to the extent that they translocate inorganics. 

Concentrations of most metals in fish collected from the pond southwest of the Sand Blasting Area were 

similar to those in fish collected from background locations and less than concentrations considered to be 

hazardous to piscivorous receptors. Concentrations of aluminum exceeded the range of background 

values in two minnow samples, but this metal was detected in only 3 of 25 SWMU 5 samples. Aluminum 

is common in the environment, and thus, its presence in a few fish is unremarkable. Chromium 

concentrations in five minnow samples exceeded the 1.0 mg/kg value identified as indicative of 

contamination (Eisler, 1986a), but chromium was not detected in 18 of 25 minnow samples (detection limit 

=: 0.2 to 0.7 mg/kg). In addition, chromium concentrations were within the range of background minnow 

values. Concentrations of lead in 16 of 18 sheepshead minnow samples exceeded a 2.0 mg/kg 

piscivorous mammal protection criterion presented by Maddock and Taylor (1980), and lead values in all 

other minnow species from this site were less than 2.0 mg/kg. As discussed in Chapter 7 of Appendix F, 

lead in 9 of 11 sheepshead minnows from background sites exceeded 2.0 mg/kg, and only 2 of 47 

background minnow samples of other species exceeded 2.0 mg/kg lead. Thus, sheepshead minnows 
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sample collected in the lagoon (S5SS-6) at the outlet of the culvert that drains the pond. This suggests 

that migration of these metals from the pond into the lagoon has not occurred to any significant extent. 

Six analytes were identified as COPCs in surface soil. Chromium and tin were retained as COPCs 

because their maximum values exceeded threshold values and twice their average background 

concentrations, while no thresholds were available for antimony, beryllium, 2-butanone, and acetone. The 

maximum chromium value was measured in a sample collected from the edge of the berm immediately 

south of the site. Base personnel have stated that the former sand blasting activities occasionally 

deposited visible residue on the edge of the berm. Other analytes identified as COPCs were measured in 

samples collected in 1993 from (or near) the area where sand blasting occurred. Currently, soil is virtually 

absent from the former Sand Blasting Area, and habitat on the portion of the berm near the site minimal in 

extent, reducing the possibility of exposure for terrestrial receptors. 

For the screening of maximum surface soil contaminant concentrations against terrestrial plant thresholds, 

HOs exceeded 1.0 for arsenic, cadmium, chromium, lead, and zinc. Arsenic, chromium, and lead 

concentrations were highest in the 1996 sample collected from the berm near the site, but HOs of COPCs 

were relatively low except for chromium (HO=24.7). However, chromium was not detected in any of the 

four vegetation samples collected from the area between the ditch and the pond. The authors who 

derived the plant thresholds for metals in soil consider the thresholds to be very conservative (Will and 

Suter, 1995b). The scarcity of terrestrial plant thresholds for organic compounds precluded a detailed 

assessment of potential risks to terrestrial plants from organics in surface soil. However, plants do not 

translocate organics to the extent that they translocate inorganics. 

Concentrations of most metals in fish collected from the pond southwest of the Sand Blasting Area were 

similar to those in fish collected from background locations and less than concentrations considered to be 

hazardous to piscivorous receptors. Concentrations of aluminum exceeded the range of background 

values in two minnow samples, but this metal was detected in only 3 of 25 SWMU 5 samples. Aluminum 

is common in the environment, and thus, its presence in a few fish is unremarkable. Chromium 

concentrations in five minnow samples exceeded the 1.0 mglkg value identified as indicative of 

contamination (Eisler, 1986a), but chromium was not detected in 18 of 25 minnow samples (detection limit 

'" 0.2 to 0.7 mg/kg). In addition, chromium concentrations were within the range of background minnow 

values. Concentrations of lead in 16 of 18 sheepshead minnow samples exceeded a 2.0 mglkg 

piscivorous mammal protection criterion presented by Maddock and Taylor (1980), and lead values in all 

other minnow species from this site were less than 2.0 mg/kg. As discussed in Chapter 7 of Appendix F, 

lead in 9 of 11 sheepshead minnows from background sites exceeded 2.0 mg/kg, and only 2 of 47 

background minnow samples of other speCies exceeded 2.0 mg/kg lead. Thus, sheepshead minnows 
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appear to accumulate lead to a greater extent than the other species collected during this stucly. Lead 

was detected in 17 of 18 sheepshead minnows from the pond at SWMU 5 (range = 1.9 to 4.8 mg/kg; 

mean = 3.07 mg/kg). These values are similar to those from background sites, where lead was detected 

in 11 of 11 sheepshead minnows (range = 0.33 to 11.9 mg/kg; mean = 5.76 mg/kg). 

i ---“. 

Most pesticides and pesticide daughter products were detected more frequently in minnows collected from 

the pond than in background minnows, but the values were generally similar to those in baickground 

samples and less than concentrations considered to be hazardous to piscivorous receptors. 4,4’-DDT and 

endrin aldehyde tended to be higher in SWMU 5 minnows than in background minnows, but detected 

values were well below values identified in Table C.3-26 of Appendix C as hazardous to piscivorous 

wildlife. Chlorobenzilate was detected in most minnow samples, with a maximum detected value of 

330 pg/kg, but the next highest value for this organochlorine pesticide was 56 pg/kg. Endosulfan sulfate, 

isodrin, and methoxychlor were detected more frequently and at higher concentrations in minnows from 

SWMU 5 than in background minnows. Protective thresholds for these contaminants were not available. 

In general, a low level of risk is associated with whole body tissue residues of organochlorine 

contaminants of less than 100 ,ug/kg in marine and estuarine organisms (Gibson and Dillon, 1!389). All 

organochlorine pesticide values in SWMU 5 fish tissue samples (except for the single chlorobenzilate 

value discussed above) were well below 100 pg/kg. Phenol was the only semivolatile compound detected 

in minnows from the pond, and was detected in only 1 of 15 samples. Although a fish and wildlife tissue 

criterion for this compound was not available, its frequency of detection and concentration was less than in 

background minnows. 

Eight metals and seven pesticides or daughter products were detected in the four vegetation samples 

collected from the upland area between the ditch terminus and the pond. Concentrations of mercury, BHC 

(alpha, beta, and gamma isomers), endrin aldehyde, and heptachlor were similar to those in background 

vegetation samples. The average zinc concentration was higher in SWMU 5 vegetation samples than in 

background samples, but the range of values was similar. Barium was detected in two samples at 4.3 and 

11.8 mg/kg. These values exceeded the single detected barium concentration in background vegetation 

(3.5 mg/kg). Arsenic, cadmium, copper, lead, chlorobenzilate, and heptachlor epoxide were detected in 

only one or two of four SWMU 5 vegetation samples but were not detected in background vegetation. 

However, concentrations of these six analytes were only slightly above the detection limits of the 

background samples. Detection limits in the six background vegetation samples were as follows: arsenic: 

0.94 mg/kg; cadmium: 0.61 mg/kg; copper: 1.1 to 2.3 mg/kg; lead: 0.32 mg/kg; chlorobenzilate: ‘17 mg/kg; 

and heptachlor epoxide: 1.7 mg/kg (Appendix F). Aluminum was detected in one SWMU 5 sample, at 

49.9 mg/kg, and was not detected in background vegetation (detection limit: 1.6 to 9.2 mg/kg). Aluminum 

is one of the most abundant metals in the earth’s crust and is ubiquitous in the environment (Goyer, 1986). 
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appear to accumulate lead to a greater extent than the other species collected during this study. Lead 

was detected in 17 of 18 sheepshead minnows from the pond at SWMU 5 (range == 1.9 to 4.8 mg/kg; 

mean == 3.07 mg/kg). These values are similar to those from background sites, where lead was detected 

in 11 of 11 sheepshead minnows (range == 0.33 to 11.9 mg/kg; mean == 5.76 mg/kg). 

Most pesticides and pesticide daughter products were detected more frequently in minnows collected from 

the pond than in background minnows, but the values were generally similar to those in ba,ckground 

samples and less than concentrations considered to be hazardous to piscivorous receptors. 4,4'-DDT and 

endrin aldehyde tended to be higher in SWMU 5 minnows than in background minnows. but detected 

values were well below values identified in Table C.3-26 of Appendix C as hazardous to piscivorous 

wildlife. Chlorobenzilate was detected in most minnow samples, with a maximum detected value of 

330 J,lg/kg, but the next highest value for this organochlorine pesticide was 56 J,lg/kg. Endosulfan sulfate, 

isodrin, and methoxychlor were detected more frequently and at higher concentrations in minm)ws from 

SWMU 5 than in background minnows. Protective thresholds for these contaminants were not available. 

In general. a low level of risk is associated with whole body tissue residues of organochlorine 

contaminants of less than 100 j.tg/kg in marine and estuarine organisms (Gibson and Dillon. 1989). All 

organochlorine pesticide values in SWMU 5 fish tissue samples (except for the single chlorobenzilate 

value discussed above) were well below 100 J,lg/kg. Phenol was the only semivolatile compound detected 

in minnows from the pond, and was detected in only 1 of 15 samples. Although a fish and wildlife tissue 

criterion for this compound was not available, its frequency of detection and concentration was less than in 

background minnows. 

Eight metals and seven pesticides or daughter products were detected in the four vegetation samples 

collected from the upland area between the ditch terminus and the pond. Concentrations of mercury, BHC 

(alpha, beta, and gamma isomers). endrin aldehyde. and heptachlor were similar to those in background 

vegetation samples. The average zinc concentration was higher in SWMU 5 vegetation samples than in 

background samples, but the range of values was similar. Barium was detected in two samples ait 4.3 and 

11.8 mg/kg. These values exceeded the single detected barium concentration in background vegetation 

(3.5 mg/kg). ArseniC, cadmium, copper, lead, chlorobenzilate, and heptachlor epoxide were dE!tected in 

only one or two of four SWMU 5 vegetation samples but were not detected in background vE!getation. 

However, concentrations of these six analytes were only slightly above the detection limits of the 

background samples. Detection limits in the six background vegetation samples were as follows: arsenic: 

0.94 mg/kg; cadmium: 0.61 mg/kg; copper: 1.1 to 2.3 mg/kg; lead: 0.32 mg/kg; chlorobenzilate: '17 mg/kg; 

and heptachlor epoxide: 1.7 mg/kg (Appendix F). Aluminum was detected in one SWMU 5 s,ample, at 

49.9 mg/kg, and was not detected in background vegetation (detection limit: 1.6 to 9.2 mg/kg). Aluminum 

is one of the most abundant metals in the earth's crust and is ubiquitous in the environment (GoYI;}r, 1986). 
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Thus, the detection of aluminum in one of four plant samples is not surprising. Overall, concentrations of 

analytes in vegetation were similar to those in background vegetation samples or were only slightly above 

the detection limits of the background samples, except for barium and aluminum. 

Results of the foodchain modeling indicate a relatively low risk to the Lower Keys marsh rabbit and cotton 

rat, and negligible risk to the kestrel. Aluminum and arsenic were the primary contributors to potential 

risks for the marsh rabbit and cotton rat. However, aluminum was detected in only one of four vegetation 

samples, and arsenic was detected in two of four vegetation samples. In addition, the concentration of 

aluminum in soil at SWMU 5 was approximately one-half of the average background concentration of this 

common metal. Arsenic exceeded its average background value in only 1 of 4 SWMU 5 soil samples. 

The estimated potential risks to terrestrial receptor species, while relatively low, are further mitigated by 

the conservative assumptions used in the foodchain model. The model assumed an absorption fraction of 

80 percent (i.e., 80 percent of the ingested contaminant was absorbed) for the dose calculations 

describing the intake of vegetation, prey, and soil. Actual absorption fractions range widely but are often 

considerably less than 80 percent (Hrudey et al., 1996). In addition, the model assumed that these 

species forage on the site 100 percent of the time. However, terrestrial habitat is extremely limited at 

SWMU 5; not even the smallest mammals would forage solely on habitat available at the site. No signs of 

the marsh rabbit have been found on SWMU 5, and better terrestrial habitats are located on the west and 

northwest of the site. Migration of contaminants from SWMU 5 to these areas is precluded by topography 

and drainage. 

For the great blue heron, barium, 4,4’-DDD, 4,4’-DDT, zinc, and aluminum were the primary contributors to 

potential risks using maximum contaminant concentrations in minnows collected from the pond, while 

barium, zinc, 4,4’-DDT, 4,4’-DDE, and 4,4’-DDD accounted for the majority of risk using mean contaminant 

concentrations in minnows. Concentrations of barium, zinc, 4,4’-DDE, and 4,4’-DDD in minnows from the 

pond were similar to concentrations in minnows from background sites. Aluminum was detected in only 3 

of 25 samples collected from the pond, and its HI was only 0.42 under the maximum concentration 

scenario, even though the maximum concentration was quite high (318 mg/kg). Concentrations of 

4,4’-DDT were greater in minnows from the pond than in background minnows, but all concentrations were 

well below the 200 mg/kg value considered to be protective of sensitive wildlife species. All individual HIS 

under the mean contaminant scenario were less than 1.0. The total HI under the mean concentration 

scenario was 1.43 for metals, and 0.5 for DDT and metabolites. The estimated potential risks to the 

heron, while relatively low, are further mitigated by the same conservative assumptions discussed above 

in the foodchain model (e.g., absorption fraction of 80 percent, and use of the site for 100 percent of 

foraging). In addition, the small pond (approximately 150 feet x IO to 40 feet wide) would not be expected 
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Thus, the detection of aluminum in one of four plant samples is not surprising. Overall, concentrations of 

analytes in vegetation were similar to those in background vegetation samples or were only slightly above 

the detection limits of the background samples, except for barium and aluminum. 

Results of the foodchain modeling indicate a relatively low risk to the Lower Keys marsh rabbit and cotton 

rat, and negligible risk to the kestrel. Aluminum and arsenic were the primary contributors to potential 

risks for the marsh rabbit and cotton rat. However, aluminum was detected in only one of four vegetation 

samples, and arsenic was detected in two of four vegetation samples. In addition, the concentration of 

aluminum in soil at SWMU 5 was approximately one-half of the average background concentration of this 

common metal. Arsenic exceeded its average background value in only 1 of 4 SWMU 5 soil samples. 

The estimated potential risks to terrestrial receptor species, while relatively low, are further mitigated by 

the conservative assumptions used in the foodchain model. The model assumed an absorption fraction of 

80 percent (i.e., 80 percent of the ingested contaminant was absorbed) for the dose calculations 

describing the intake of vegetation, prey, and soil. Actual absorption fractions range widely but are often 

considerably less than 80 percent (Hrudey et aI., 1996). In addition, the model assumed that these 

species forage on the site 100 percent of the time. However, terrestrial habitat is extremely limited at 

SWMU 5; not even the smallest mammals would forage solely on habitat available at the site. No signs of 

the marsh rabbit have been found on SWMU 5, and better terrestrial habitats are located on the west and 

northwest of the site. Migration of contaminants from SWMU 5 to these areas is precluded by topography 

and drainage. 

For the great blue heron, barium, 4,4'-000, 4,4'-00T, zinc, and aluminum were the primary contributors to 

potential risks using maximum contaminant concentrations in minnows collected from the pond, while 

barium, zinc, 4,4'~00T, 4,4'~00E, and 4,4'-000 accounted for the majority of risk using mean contaminant 

concentrations in minnows. Concentrations of barium, zinc, 4,4'-00E, and 4,4'-DOO in minnows from the 

pond were similar to concentrations in minnows from background sites. Aluminum was detected in only 3 

of 25 samples collected from the pond, and its HI was only 0.42 under the maximum concentration 

scenario, even though the maximum concentration was quite high (318 mg/kg). Concentrations of 

4,4'-00T were greater in minnows from the pond than in background minnows, but all concentrations were 

well below the 200 mg/kg value considered to be protective of sensitive wildlife species. All individual His 

under the mean contaminant scenario were less than 1.0. The total HI under the mean concentration 

scenario was 1.43 for metals, and 0.5 for DDT and metabolites. The estimated potential risks to the 

heron, while relatively low, are further mitigated by the same conservative assumptions discussed above 

in the foodchain model (e.g., absorption fraction of 80 percent, and use of the site for 100 percent of 

foraging). In addition, the small pond (approximately 150 feet x 10 to 40 feet wide) would not be expected 
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to provide full-time foraging habitat for even the smallest-ranging piscivores, and the pond is dry during 

some years. 

3.7.4.3 Ecological Risk Summary 

The Phase I ecological screening risk assessment conducted by IT Corporation (1994) concluded that 

groundwater contamination did not pose an environmental risk. Cadmium, chromium, lead, vanadium, 

and zinc were identified as COCs in sediment, and soil COCs consisted of barium, cadmium, chromium, 

tin, and zinc. Cadmium, chromium, lead, and zinc were considered to be capable of bioaccumulating 

sufficiently to pose risks to piscivores. The overall conclusion was that SWMU 5 appeared to pose a low 

to moderate ecological risk, and the collection of surface-water and sediment samples from the pond was 

recommended (IT Corporation, 1994). 

I”%““. 

In this Phase II assessment, several metals and organic compounds were detected in groundwater, 

surface-water, sediment, and soil samples collected from the site and vicinity. Most COPCs were metals, 

and hazard quotients for all media were generally indicative of low ecological risk. Mercury was the only 

COPC in groundwater, but there is no evidence that migration of mercury from groundwater to surface 

water and sediment is occurring. No surface-water COPCs were identified in samples collected from the 

pond and lagoon southwest of the site, where aquatic habitat exists. Most sediment COPCs resulted from 

samples collected in 1993 from the concrete ditch east (upslope) of the pond, where aquatic habitat does 

not exist. No soil or sediment were present in the concrete ditch during 1996 sampling. Cadmium, 

chromium, lead, and zinc were detected in sediment at concentrations that are suggestive of moderate 

potential risk. However, concentrations of these four metals in most samples collected from the pond 

indicate low potential risks, and the lowest concentrations of these metals were from the sample collected 

in the lagoon beyond the pond. This suggests that migration of these metals from the pond into the 

lagoon has not occurred to any significant extent. In addition, cadmium and vanadium were not detected 

in minnows from the pond, and concentrations of chromium, lead, and zinc in minnows were similar to 

those in background samples. Although minnows do not inhabit sediments, their diet would expose them 

to sediment contaminants. Tissue concentrations of these metals in minnows collected from the pond 

indicate low potential risks from bioaccumulation. 

“--’ ._, 

Hazard quotients for soil and plant COPCs indicated relatively low risk to terrestrial receptors, except for 

chromium. However, chromium was not detected in vegetation samples collected from the upland area 

between the ditch and the pond. Concentrations of chromium and its frequency of detection in sediment 

and soil suggest the potential for ecological risks, but chromium was not detected in vegetation, and was 

infrequently detected in minnows. Overall, most concentrations of COPCs in non-biological media indicate 
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low potential risks to aquatic and terrestrial biota, and risks from most of the elevated concentrations are 

mitigated by several factors. 

Concentrations of analytes detected in minnows and vegetation from the vicinity of SWMU 5 were 

generally similar to background values. Several organochlorine pesticides and daughter products were 

detected more frequently in minnows and vegetation from SWMU 5 than in background samples, but 

concentrations tended to be low. Organochlorine pesticides have a long history of use at NAS Key West. 

These compounds remain in soil and sediment for extremely long periods, and are known to accumulate 

in tissue. Therefore, their presence at the relatively low concentrations measured in SWMU 5 samples is 

unremarkable. 

Results of the foodchain modeling indicate low risks to the Lower Keys marsh rabbit and cotton rat 

(representative terrestrial herbivorous receptors), great blue heron (representative piscivorous receptor) 

and negligible risk to the kestrel (representative terrestrial carnivorous receptor). The slightly elevated 

risks to the rabbit, rat, and heron are mitigated by the conservative assumptions used in the foodchain 

model. 

In summary, the Phase I and the Phase II ecological risk assessments appear to be sufficient to 

characterize potential ecological risks at SWMU 5. Terrestrial habitat at the site is of minimal extent and 

quality, resulting in minimal use of the site and vicinity by terrestrial receptors. Groundwater and surface- 

water contaminants do not appear to pose environmental risks. Soil and sediment contaminants do not 

appear to have bioaccumulated in vegetation or fish to any significant extent, and potential risks to 

terrestrial and piscivorous receptors, and to benthic organisms appear to be low. Therefore, additional 

ecological studies or remediation based on ecological risks are not necessary, and therefore, are not 

recommended. 

3.8 CONCLUSIONS AND RECOMMENDATIONS 

The primary objectives of investigation at SWMU 5 were to identify the existing nature and extent of 

contamination (after interim remedial action) in the on-site media, to provide a baseline human health risk 

assessment of COPCs identified in those media, and to perform an ecological risk assessment. Although 

metals were the most frequent soil and sediment contaminants at SWMU 5, they were detected at low 

concentrations. The occurrence and distribution of metals in groundwater and surface water was more 

limited and localized. While some of the metals (e.g., cadmium and chromium) detected at the site are 

commonly associated with sand blasting and depainting activities, others, like arsenic (one of the largest 

contributors to the human health risk at SWMU 5) are not normally associated with previous industrial 
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activities at SWMU 5. Several VOCs and SVOCs were detected at SWMU 5, but most occurrences were 
/ .._ 

isolated in a specific sample or specific medium. The data do not suggest a pattern of consistent VOC or 

SVOC contamination associated with known activities at SWMU 5. 

The human health risks associated with applicable current receptor scenarios at SWMU 5 are within the 

EPA target risk range of 1 .OE-04 to 1 .OE-06 for cancer-causing chemicals, exceed the FDEP target risk of 

1 E-06, and are below the 1 .O hazard index for noncarcinogenic risk. However, contaminants are present 

at concentrations indicating that adverse carcinogenic and noncarcinogenic health effects might occur for 

the hypothetical future residential exposure scenario. 

The ecological risk assessment concluded that potential risks to terrestrial receptors at SWMU 5 appear to 

be low. Soil, water, and sediment contaminants do not appear to have bioaccumulated in vegetation or 

fish to any significant extent. In addition, terrestrial habitat at the site is of minimal areal extent and quality, 

resulting in minimal use of the site and vicinity by terrestrial receptors. Potential risks to terrestrial and 

piscivorious receptors and to benthic organisms appear to be low. 

__._ 

Although no ecological risks are posed by the site, potential risks posed by metal contaminants 

(i.e., arsenic, beryllium, and cadmium chromium) to hypothetical future residents, trespassers and 

occupational workers warrants the preparation of a corrective measure study. Remedial actions studied in 

the CMS should include no further action (NFA), and future interim remedial action to excavate 

contaminated soil in the vicinity of the Sand Blasting Area for off-site treatment and disposal. 
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4.0 SOLID WASTE MANAGEMENT UNIT 7 (SWMU 7) 

This chapter describes the site-specific evaluation of data for SWMU 7 (Boca Chica Building A-824). It 

discusses all investigations conducted at the site, RFI/RI rationale, site geology and hydrogeology, nature 

and extent of contamination, contaminant fate and transport, baseline human health risk assessment, and 

ecological risk assessment. Section 4.8 presents a summary and conclusions with recommendations for 

SWMU 7. 

4.1 UNIT DESCRIPTION 

Building A-824, located north of US 1 on Boca Chica Key (Figure 4-l), is a former temporary hazardous 

waste storage area. Approximately 30 feet northwest of the building is a small pond. The dimensions of 

this surface-water body are approximately 30 feet by 30 feet and the pond is 3 to 4 feet deep. A ditch, 

approximately 18 inches deep, which was cut through the oolitic limestone, extends from the pond to the 

southwest and ends abruptly at the edge of a road to the southwest of the site. The sediment in the ditch 

is eroded from the limestone and fill material present at the site. Material used as fill at the site was 

brought in from any of three locations including Boca Chica channel, Key West Harbor, and Flagler 

railroad. Water in the ditch consists of runoff from the site and overflow from the pond. Navy records 

indicate that Building A-824 was previously used to store supplies, small electrical transformers, and 

temporary staging of 55-gallon drums of hazardous waste. Although no reported releases of 

contaminants were recorded, a potential roadside diesel fuel spill was identified by IT Corporation (IT 

Corporation, 1994). Also, base personnel indicate that transformer oil was occasionally dumped on the 

ground immediately north of the building. Samples collected in 1991 and 1993 indicated the presence of 

hydrocarbons and metals in the soils around the building. Subsequently, a cleanup of possible hazardous 

material was performed. The building currently houses a solvent recovery operation, and is used for 

storage of empty 55-gallon drums, old transformers, and other equipment. 

4.2 INVESTIGATION HISTORY 

Several investigations have been performed at SWMU 7 since the mid-1980s to identify, confirm, or 

delineate contamination. The previous investigations are summarized in Section 4.2.1. The investigation 

rationale and scope of this Supplemental RFVRI are presented in Section 4.2.2. 
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4.2.4 Previous Investigations 

In 1991, Blasland, Bouck, and Lee (BB&L) collected samples from sandbags stacked near the building, 

from soils around the building and rinse samples from the floor of the building. This data was apparently 

evaluated by IT Corporation prior to the 1993 RFVRI but was not available for inclusion in the 

Supplemental RFI/RI data set. After sampling, BB&L performed a final series of clean-up activities of the 

structure and surrounding area in March 1991. 

IT Corporation conducted soil, sediment, surface-water, and groundwater sampling during the IRFVRI at 

this site in 1993. Characterization of releases from the site indicated metals and hydrocarbon 

contamination in soils around the building. In addition, samples of sediments in the ditch to the west of the 

building contained PCBs, pesticides, and metals (e.g., cadmium, lead, mercury) (IT Corporation, 1994). 

The Final RFI/RI prepared by IT Corporation recommended additional surface-water and :sediment 

sampling to delineate extent of contamination, receptor identification of potential ecological risks, an IRA to 

remove petroleum contaminated soils, and a baseline human health risk assessment based on post-IRA 

sampling data. 

“-. 
In August 1995, BEI conducted delineation sampling at SWMU 7 to define PCB-contaminated soil. An IRA 

was then conducted to remove the contaminated soil at the north end of the building and prevent further 

migration of PCBs into other media. The remedial goal was to remove all soils with PCB contamination 

above 1 ppm. BEI subsequently excavated and transported 26 cubic yards of PCB-contaminated soil to 

an appropriate treatment/disposal facility. BEI also performed confirmation sampling to determine whether 

the IRA goal had been reached. The excavated area was then backfilled with crushed stone to match the 

existing grade. Since SWMU 7 is a graveled area, revegetation was not required. 

4.2.2 Current Investigations 

This section presents a brief discussion of the rationale for conducting the Supplemental RFI/RI activities 

at SWMU 7 and the scope of those field activities performed from August to October 1996. Deviations 

from the Supplemental RFI/RI Sampling and Analysis Plan are addressed in Appendix D. Figures 4-2 

through 4-5 show the location of all soil, sediment, surface-water, groundwater, and biota samples 

obtained during this investigation, as well as those from previous investigations. 
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4.2.2.1 Investigation Rationale 

Additional sampling of all media was conducted at SWMU 7 to provide more information upon which 

appropriate risk assessments can be based. Surface soil samples were taken to further delineate the 

hydrocarbon soil contamination found outside the SWMU 7 boundaries, which was assumed to be 

unrelated to the unit, and to determine its origin. Samples of sediment and surface water were collected to 

determine if contamination was present in the small pond north of Building A-824 and in the adjoining 

ditch. The previous RFI/RI sampling did not address these areas. Resampling of existing monitoring 

wells was performed to verify the presence of contaminants in groundwater detected during the RFI/RI 

sampling conducted in 1993. 

4.2.2.2 Scope of Current Field Investigation 

Supplemental field activities at SWMU 7 included surface soil sampling to delineate the extent of 

hydrocarbon contamination, surface-water and sediment sampling to further delineate the contaminants 

detected in earlier activities, and groundwater sampling to evaluate previously detected contamination. 

4.2.2.2.1 Surface Soil 

Previous soil sampling at SWMU 7 has sufficiently characterized surface soil between the site and the 

stormwater runoff pond and a portion of the adjoining ditch to the west of Building A-824. The 

supplemental investigation restricted soil sampling to off-site locations east of Building A-824 beyond the 

paved roadway. 

This area required characterization to determine the extent and origin of the hydrocarbon contamination. 

The SWMU 7 surface soil samples were analyzed for the following parameters: 

l Appendix IX VOCs 

l Appendix IX SVOCs 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

l Cyanide 
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4.2.2.2.2 Surface Water and Sediment 

Surface-water and sediment samples were collected in the stormwater runoff pond to the north of 

Building A-824 and in the ditch to the west and south of Building A-824. Analyses were performed to 

determine if elevated levels of SVOCs, pesticides, PCBs, and metals were present in the stormwater pond 

and ditch. With the exception of a single sample taken in the main ditch, all surface water and sediment 

samples were collected from the two ponds or the southwestern branch of the ditch; these areas were not 

characterized in previous investigations. All SWMU 7 sediment and surface-water samples were analyzed 

for the following parameters: 

l Appendix IX SVOCs 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

l Cyanide 

4.2.2.2.3 Groundwater 

Groundwater sampling was conducted to assess the presence of pesticides, herbicides, metals, and 

cyanide in groundwater at SWMU 7 for comparison with the RFVRI sampling conducted in 1993. All 

SWMU 7 groundwater samples were analyzed for the following parameters: 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

l Cyanide 

4.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at NAS Key West is included in 

Section 1.4 (Base Environmental Setting) of this document. Applicable unit surface features are 

discussed in Section 4.1, while hydrogeology and soils at SWMU 7 are discussed below. 
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4.3.1 Hydrogeology 

The site consists of compacted fill material to a depth of approximately 2 to 3 feet bls followed lby oolitic 

limestone (IT Corporation, 1994). The water table is present at 1.09 to 3.24 feet bls, and the water is very 

near the surface in the western portion of the site. Groundwater elevation varies from 3.29 feet to 1.60 

feet above msl. 

The Supplemental RFVRI indicated that groundwater flow direction is toward the southeast at a gradient of 

approximately 0.018 foot/foot. In 1993, IT Corporation observed that groundwater appearecl to flow 

toward the north and then towards the south. Water level measurements indicate that the groundwater 

flow underlying the site may significantly be influenced by tidal fluctuations. The direction of groundwater 

flow is indicated on Figure 4-5. 

4.3.2 soils 

The soils beneath the site consist of fill material superimposed on oolitic limestone. Dense limestone was 

encountered between 1 and 3 feet BLS. The fill material runs along the perimeter of the building 

extending beyond the road to the east and south of the site. Organic rich sediments are present at the 

water table southwest of the site. 

4.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from subsurface and 

surface soil, sediment, surface water, and groundwater in the vicinity of Building A-824. The results of 

these analyses were compared with nature and extent screening values that were selected from ;a variety 

of sources including background levels as determined in the Comprehensive Background Report 

(Appendix F) and ARARs and SALs from various state and Federal agencies and research institutions. 

The selection of screening values is discussed in Appendix C, Section 3.0, and all potential screening 

values are listed by media in Tables C.3-1 through C.3-4. 

This section focuses primarily on chemicals that exceeded the screening values. The tables that 

accompany the text provide results for all detections, with the exceedances shaded for easy identification. 

Figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix H 

contains the entire data set used for site characterization and assessment. Appendix I contains the 

analytical results for samples obtained during the August and October 1996 Supplemental RFI/RI. 
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4.4.1 Subsurface Soil 

Data from two sampling efforts including the 1993 IT Corporation RFI/RI and the 1995 BEI Delineation 

Study were considered in the analysis of subsurface soil contamination at SWMU 7. Chemicals that were 

detected in subsurface soil samples are listed in Table 4-l. This table includes analytical results from all 

applicable historical sampling. All subsurface samples were collected from a depth of 1 foot. Figure 4-6 

shows the occurrence of analytes that exceeded screening values and indicated possible subsurface soil 

contamination. Metals accounted for most of the chemicals detected in the subsurface soil at SWMU 7. 

In general, inorganics were detected throughout the site, while SVOCs and VOCs were limited to S7SB- 

16, east of Building A-824, and S7SB-10, at the southeast corner of the building. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening levels is described in 

Appendix C Section 3.1.4.1 and Table C.3-1 contains all values considered, as well as those values 

actually selected for the nature and extent screening of subsurface soil samples. 

4.4.1.1 Volatile Organic Compounds 

Two VOCs were detected in excess of the screening criteria in subsurface soil from a single location, 

S7SB-16, to the east of Building A-824. Ethylbenzene exceeded its 100 pg/kg screening value with a 

concentration of 210 lg/kg. Xylene was detected in excess of its 100 pg/kg screening value at a 

concentration of 2,000 pg/kg. Other VOCs detected in the subsurface soil at SWMU 7 included 

2-butanone, acetone, cis-1,2-dichloroethene, and methylene chloride. Although these compounds were 

each detected at two locations, S7SB-10 and S7SB-16, none exceeded the screening values. Toluene 

was also detected below its screening value at S7SB-16. 

4.4.1.2 Semivolatile Organic Compounds 

Five SVOCs exceeded their screening criteria at a single sample location at SWMU 7, S7SB-16, east of 

Building A-824. All five SVOCs had a screening value of 100 pglkg and were detected at the following 

concentrations: acenaphthene at 660 pg/kg, anthracene at 220 pg/kg, fluorene at 790 pg/kg, naphthalene 
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CHEMICALS DETECTED IN SUBSURFACE SOIL AT SWMU 7 
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CHEMICALS DETECTED IN SUBSURFACE SOIL AT SWMU 7 
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Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1. Depths are in feet and represent top of sampling interval. 

P 2. Data Sources: 

G 
IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 

3. Qualifier (Qual.) Codes: 
B,’ - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity. 

B2 - Analyte was found in the blank as well as the sample. 
D - Compound analyzed at the secondary dilution factor. 
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at 7,900 pg/kg, and phenanthrene at 1,200 pg/kg. Several other SVOCs, including 2-methylnaphthalene, 

bis(2-ethylhexyl)phthalate, and dibenzofuran, were also detected at S7SB-16 but were all well below their 

screening values. Benzoic acid, detected at S7SB-10 (on the southeast corner of Building A-824), was 

the only SVOC detected in a boring other than S7SB-16 and was also below the FDEP Residential Goal 

used for screening purposes. 

4.4.1.3 Pesticides 

. , No pesticides were detected in the subsurface soil at SWMU 7. 

4.4.1.4 Polychlorinated Biphenyls 

No PCBs were detected in the subsurface soil at SWMU 7. 

4.4.1.5 lnorganics 

Although inorganics were detected in the soil samples on all sides of Building A-824, only four inorganics 

were detected in excess of screening criteria in subsurface soil at SW/MU 7. Antimony was detected in 

excess of its 0.79 mg/kg screening value at the southeast corner of the building (S7SB-10, 3.8 mg/kg). 

This was the only detection of antimony in subsurface soil at SWMU 7. Arsenic exceeded its 2.6 mglkg 

screening criteria at a location east of the building (S7SB-16, 3.9 mg/kg). It was also detected in six other 

subsurface samples around SWMU 7 but at levels below the screening criteria. Sulfide was also detected 

in excess of its 98 mg/kg screening value at S7SB-16 (1,600 mg/kg). Beryllium was detected at its 0.15 

mg/kg screening value at S7SB-17 and at three other sample locations was slightly below the screening 

value. Other inorganics detected in the subsurface soil at SWMU 7 included barium, chromium, lead, 

mercury, and zinc. These were detected at multiple locations but were below screening values in all 

cases. Barium, chromium, and zinc were the most widespread contaminants, detected at all eight sample 

locations but were consistently below the screening values. 

4.4.2 Surface Soil 

Data from a number of sampling efforts including the 1993 IT Corporation RFI/RI, 1995 BEI Delineation 

Study, and this Supplemental RFI/RI were considered in the analysis of surface soil contamination at 

SWMU 7. Chemicals that were detected in surface soil samples are listed in Table 4-2. ‘This table 
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TABLE 4-2 

CHEMICALS DETECTED IN SURFACE SOIL AT SWMU 7 
NAS KEY WEST 

PAGE 1 OF 4 

I Location I Source(‘) I Parameter I Result IQ~al.(~)l I Location I Source”’ I Parameter I Result IQual.f2)l 

INORGANICS (mglkg) 
.,.,.,.,. ,.,.,.,. .,. .,.,.,.ll . . . . . .,.,.,.,. .,.,. .,.,. .,.....,.,. . . . .:::: . . ~~~~.~~~~~~~~~~~~, ;::::.. . . . ,., Q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~:~~~~~~~~~~~:~t~~~~~~~~ 

. . . . . i... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .-.-.......?........-.-.-.- . . . . . . . . . . . . . . 
S7SB-22 lB&RE 1996 IAluminum 1 2.650 1 

S7SB-21 B&RE 1996 Aluminum 1 2,570 1 

S7SB-24 IB&RE 1996 IAluminum I 1.780 I 

S7SB-5 [IT 1993 IArsenic 1.2 1 

S7SB-11 IIT 1993 IArsenic 0.97 1 B, 

1S7SB-3 IIT 1993 IArsenic I 0.71 1 B, I 

S7SB-7 IIT 1993 Arsenic 0.57 1 B, 

S7SB-12 IIT 1993 IArsenic I 0.29 1 B, 
S7SB-23 IB&RE 1996 I Barium 18.8 1 

S7SB-24 IB&RE 1996 IBarium 17.1 I 

S7SB-12 IIT 1993 /Barium 

S7SB-14 IIT 1993 IBarium 

4.6 1 B, 

4 

S7SB-5 IIT 1993 lBetyllium 0.14 1 B, 
S7SB-7 IIT 1993 IBeryllium 0.13 1 B, 

S7SB-24 B&RE 1996 Chromium 5.7 1 

S7SB-21 IB&RE 1996 Chromium 5.6 1 

S7SB-5 IT 1993 Chromium 5.2 

S7SB-13A IT 1993 Chromium 4.4 

S7SB-14 IT 1993 Chromium 4.2 

S7SB-3 IT 1993 Chromium 3.9 

S7SB-9 IT 1993 Chromium 3.6 

S7SB-18 IT 1993 Chromium 3.3 

S7SB-12 IT 1993 Chromium 2.6 

S7SB-22 B&RE 1996 Barium 14.6 1 S7SB-21 IB&RE 1996 ICobalt 0.53 1 

S7SB-11 IIT 1993 IBarium 9.3 1 B, S7SB-23 IB&RE 1996 kobalt 0.37 I 
S7SB-21 IB&RE 1996 IBarium 7.8 1 

S7SB-13A IIT 1993 IBarium 7.8 1 B, 
S7SB-3 [IT 1993 Barium 7.6 1 B, 

S7SB-5 IIT 1993 IBarium I 6.8 1 B, 

9 S7SB-9 IT 1993 Barium 5.8 B, 

9 S7SB-18 IT 1993 Barium 4.9 B, 
s: -2 S7SB-7 IT 1993 Barium 4.8 B, IS7SB-7 /IT 1993 Cww 5.7 1 I 
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TABLE 4-2 

CHEMICALS DETECTED IN SURFACE SOIL AT SWMU 7 
NAS KEY WEST 

PAGE 2 OF 4 

1 Source”’ 1 Parameter 1 Result IQual.‘*)I 

P S7SB-11 IT 1993 Lead 12.7 

k!i S7SB-14 IT 1993 Lead 4.5 

S7SB-9 IT 1993 Lead 4.5 

S7SB-5 IT 1993 Lead 0.48 B, 

S7SB-18 IT 1993 Lead 0.3 B, 

S7SB-23 lB&RE 1996 IManganese 1 32.2 [ 

S7SB-22 IB&RE 1996 IManaanese 1 26.1 1 

S7SB-24 

S7SB-21 

IB&RE 1996 /Manganese 

lB&RE 1996 IManaanese 

1 21.3 

I 15.2 I 

S7SB-24 

S7SB-22 

B&RE 1996 Mercury 

B&RE 1996 Mercurv 

S7SB-21 IB&RE 1996 IMercury 0.04 1 

S7SB-13A IIT 1993 /Mercury I 0.03 I I 
S7SB-7 . IT 1993 Mercury 0.03 

S7SB-14 IT 1993 Mercury 0.03 

0 S7SB-11 IT 1993 Mercurv 0.03 

PESTIClDESlPCBs @g/kg) 

jB&RE 1996 12,4,5-T S7SB-23 

~ 
6 o o 
-...j 
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CHEMICALS 

TABLE 4-2 

DETECTED IN SURFACE SOIL AT SWMU 7 
NAS KEY WEST 

PAGE 3 OF 4 

I Location I Source”’ I Parameter I Result IQual.(*‘I 

S7SB-23 B&RE 1996 2,4,5-TP (silvex) 4 

S7SB-23 B&RE 1996 2,4-D 7.4 

S7SB-23 B&RE 1996 4,4’-DDD 32.2 

S7SB-22 B&RE 1996 4,4’-DDD 15.4 

S7SB-24 B&RE 1996 4.4’-DDD 11.5 

S7SB-21 IB&RE 1996 /4,4’-DDD 2.7 1 

S7SB-23 IB&RE 1996 /4.4-DDE 1 31.7 1 J 

S7SB-24 IB&RE 1996 [4,4-DDE 1 23.3 1 

S7SB-22 IB&RE 1996 14.4-DDE 20.1 I 
S7SB-2 1 IB&RE 1996 /4,4’-DDE 4 1 

S7SB-23 IB&RE 1996 14.4’-DDT 1 25.7 1 J 

P S7SB-22 B&RE 1996 4,4’-DDT 21.6 

!x S7SB-24 B&RE 1996 4/l’-DOT 9.3 J 

S7SB-21 B&RE 1996 4,4’-DDT 2.1 J 

S7SB-23 B&RE 1996 abha-BHC 21.6 

IS7SB-23 IB&RE 1996 IEndosulfan I I 14.9 1 J 

S7SB-22 

S7SB-21 

B&RE 1996 IEndosulfan I 

IB&RE 1996 IEndosulfan I 

5.9 I 

2.3 1 J 

S7SB-21 B&RE 1996 Endosulfan II 1.2 J 

S7SB-23 B&RE 1996 Endrin 23.8 J 

S7SB-22 B&RE 1996 Endrin 7.1 .I 

S7SB-21 

S7SB-21 

IB&RE 1996 (Endrin aldehyde 

IB&RE 1996 IHeptachlor 

2.5 ) J 

2.8 I 

I Location I Source”’ I Parameter I Result I~uat.‘~‘I 

S7SB-13A 

S7SB-5 

IIT 1993 

IIT 1993 

IBis(2-ethylhexyl)phthalate I 680 I J 

lBis(2-ethvlhexvhphthalate I 120 I B,J 

IS7SB-21 IB&RE 1996 IHeptachlor epoxide 0.89 1 I 

q 
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Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1. Data Sources: 

IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 

f 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2. Qualifier (Qual.) Codes: 
G: B, - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity. 
P - Qualifier definition not available. 
B2 - Analyte was found in the blank as well as the sample. 
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includes analytical results from all applicable historical sampling events as well as this Supplemental 

RFI/RI. The BEI samples were tested only for PCBs, which was used as an indicator chemical for the 

IRA. Figure 4-7 shows the occurrence of analytes that exceeded screening values and indicated possible 

surface soil contamination. lnorganics accounted for most of the chemicals detected in the surface soil at 

SWMU 7. In general, inorganic contamination occurred throughout the site, while semivolatiles were 

usually limited to samples collected east of Building A-824. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 
I 

- Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening levels is described in 

Appendix C Section 3.1.4.1 and Table C.3-1 contains all values considered, as well as values actually 

selected for the nature and extent screening of surface soil samples. 

4.4.2.1 Volatile Organic Compounds 

Two VOCs exceeded their 100 pg/kg screening criteria at one sample location east of Building A-824 

(S7SB-23). Chlorobenzene and xylene were detected at concentrations of 117 pg/kg and 958 pg/kg, 

respectively. Other VOCs detected at levels below screening values at SWMU 7 included acetone, 

cis-1,2-dichlorethene, ethylbenzene, methylene chloride, and toluene. All VOC detections occurred in 

three samples, two to the east of Building A-824 (S7SB-23 and S7SB-13A) and one to the southwest 

(S7SB-5). 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Acetone was selected as an ecological COPC (see Section 4.7.4.1.2) based on a 

comparison with twice the average background concentration, because no suitable ecological threshold 

was available. The selected nature and extent screening value for acetone was not an ecological 

screening level and was greater than twice the average background concentration. 
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4.4.2.2 Semivolatile Organic Compounds 

Several SVOCs were detected in excess of the screening criteria in the surface soil at SWMU 7. SVOCs 

were detected in the same portions of the site which exhibited VOC contamination. With the exception of 

one detection at the southwest corner of the building [S7SB-5, bis(2-ethylhexyl)phthalate], SVOC 

contamination was limited to the eastern portion of SWMU 7. All SVOCs that were detected in excess of, 

their screening criteria had a screening value of 100 pg/kg. A majority of maximum concentrations were 

detected at S7SB-24, including benzo(a)anthracene (1,640 pg/kg), _ benzo(a)pyrene (2,040 pg/kg), 

benzo(b)fluoranthene (3,340 fig/kg), benzo(g,h,i)perylene (1,460 pg/kg), chrysene (1,950 pg/kg), 

fluoranthene (3,020 pg/kg), indeno(l,2,3-cd)pyrene (1,480 pg/kg), phenanthrene (106 pg/kg), and pyrene 

(2,41 ~9~k9). Other exceedances were detected at one of two sample locations: S7SB-23 

[1,2-dichlorobenzene (2,415 pg/kg) and 1,4-dichlorobenzene (352.3 pg/kg] and S7SB-13A 

[benzo(k)fluoranthrene (310 pg/kg)]. Two SVOCs were also detected below their screeniing values: 

bis(2-ethyhexyl)phthalate and 1,3-dichlorobenzene. 

As discussed in Sections 3.1.4.1 of Appendix C, there are several unique situations where COPlCs may be 

considered in one or both of the risk assessments, but concentration fell below the selected nature and 

extent screening levels. Bis(2-ethylhexyl)phthalate and acetone were selected as an ecological COPC 

(see Section 4.7.4.1.2) based on a comparison with twice the average background concentration, because 

no suitable ecological threshold was available. The selected nature and extent screening value for 

bis(2-ethylhexyl)phthalate was not an ecological screening level and was greater than twice the average 

background concentration. 

4.4.2.3 Pesticides 

No pesticides were detected in excess of surface soil screening criteria at SWMU 7. Several pesticides, 

including 2,4,5-T, 2,4,5TP(silvex), 2,4-D, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, alpha-BHC, endosulfan I, 

endosulfan II, endrin, endrin aldehyde, heptachlor, and heptachlor epoxide, were detected by B&R 

Environmental at levels below the screening values. As prescribed in the Sampling and Analysis Plan 

(ABB, 1995) B&R Environmental’s soil samples were limited to the region east of Building A-824, in order 

to better characterize that area. Although IT Corporation and BEI had previously analyzed soil throughout 

the rest of the site, only a few of the IT Corporation samples were tested for pesticides. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where CCPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. 2,4,5-TP, 2,4,5-T, and 2,4-D were selected as ecological COPCs (see Section 
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Several svacs were detected in excess of the screening criteria in the surface soil at SWMU 7. svacs 

were detected in the same portions of the site which exhibited vac contamination. With the exception of 

one detection at the southwest corner of the building [87SB-S, bis(2-ethylhexyl}phthalate], SVOC 

contamination was limited to the eastern portion of SWMU 7. All SVOCs that were detected in excess of. 

their screening criteria had a screening value of 100 Ilg/kg. A majority of maximum concentrations were 

detected at S7S8-24, including benz~(a)anthracene (1,640 Ilglkg) , . benzo(a)pyrene (2,040 Ilg/kg), 

benzo(b)f1uoranthene {3,340llg/kg}, benzo(g,h,i)perylene (1,460 Ilg/kg) , chrysene (1,950 Ilg/kg), 

f1uoranthene (3,020 Ilglkg) , indeno(1,2,3-cd)pyrene (1,480 Ilg/kg), phenanthrene (106 Ilg/kg), and pyrene 

(2,41 IlQ/kg). Other exceedances were detected at one of two sample locations: S7SB-23 

[1,2-dichlorobenzene (2,41SIlg/kg) and 1,4-dichlorobenzene (3S2.3Ilg/kg] and S7SB-13A 

[benzo(k)fJuoranthrene (310 Ilg/kg)]. Two SVOCs were also detected below their screening values: 

bis(2-ethyhexyl)phthalate and 1,3-dichlorobenzene. 

As discussed in Sections 3.1.4.1 of Appendix C, there are several unique situations where copes may be 

considered in one or both of the risk assessments, but concentration fell below the selected nature and 

extent screening levels. Bis(2-ethylhexyl)phthalate and acetone were selected as an ecological COPC 

(see Section 4.7.4.1.2) based on a comparison with twice the average background concentration, because 

no suitable ecological threshold was available. The selected nature and extent screening value for 

bis(2-ethylhexyl)phthalate was not an ecological screening level and was greater than twice the average 

background concentration. 

4.4.2.3 Pesticides 

No pesticides were detected in excess of surface soil screening criteria at SWMU 7. Several pesticides, 

including 2,4,S-T, 2,4,S-TP(silvex), 2,4-0, 4.4'-000, 4,4'-DDE, 4,4'-00T, alpha-BHe, endosulfan I, 

endosulfan II, endrin, endrin aldehyde, heptachlor, and heptachlor epoxide, were detected by B&R 

Environmental at levels below the screening values. As prescribed in the Sampling and Analysis Plan 

(ABB, 1995), B&R Environmental's soil samples were limited to the region east of Building A-824 , in order 

to better characterize that area. Although IT Corporation and BEl had previously analyzed soil throughout 

the rest of the site, only a few of the IT Corporation samples were tested for pesticides. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique Situations where cQPes may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. 2,4,5-TP, 2,4,S-T, and 2,4-0 were selected as ecological COPCs (see Section 
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4.7.4.1.2) based on a comparison with twice the average background concentration because no suitable 

ecological threshold was available. The selected nature and extent screening values for these 

compounds were not ecological screening levels, and were greater than twice the average background. 

4.4.2.4 Poiychlorinated Biphenyls 

Aroclor-1260 was detected in excess of its 96.3 pg/kg screening value at four BEI confirmation sample 

locations at the north end of Building A-824. Concentrations ranged from 230 to 16,500 us/kg. There 

were no other detections of PCBs in soil at SWMU 7. 

4.4.2.5 lnorganice 

lnorganics were detected at surface soil sample locations all around Building A-824 (excluding the north 

side where no inorganic testing occurred). A number of inorganics were detected in excess of screening 

criteria. Maximum concentrations commonly occurred on the east side of Building A-824. Maximum 

concentrations of aluminum (5,195 mg/kg), iron (3,785 mg/kg), lead (252.5 mg/kg), mercury (0.08 mg/kg), 

nickel (3.7 mglkg), silver (0.34 mglkg), and vanadium (8.5 mg/kg) were detected at S7SB-23 to the east of 

Building A-824. Maximum concentrations of arsenic (5.3 mg/kg), copper (67.2 mg/kg), and sulfide (1,300 

mglkg) were detected in the same area. Maximum concentrations located at the south side of the building 

included antimony (4.9 mg/kg) at S7SB-9 and chromium (31.5 mg/kg) and zinc (208 mg/kg) at S7SB-7. 

The maximum concentration of beryllium was detected at S7SB-11 (0.18 mg/kg) at the southeast corner 

of the building. Other inorganics detected in the surface soil at SWMU 7 included barium, cadmium, 

cobalt, manganese, and selenium. Overall frequency of detection was greatest for barium, chromium, and 

zinc, all detected at 13 of 13 sample locations. 

4.4.3 Sediment 

Data from two sampling efforts, the 1993 IT Corporation RFI/RI and this Supplemental RFI/RI, were 

considered in the analysis of sediment contamination at SWMU 7. Chemicals that were detected in 

sediment samples are listed in Table 4-3. This table lists analytical results from all applicable historical 

sampling events as well as this Supplemental RFI/RI. Sediment samples were taken from the pond and 

mosquito ditch west of Building A-824. Figure 4-8 shows the occurrence of analytes that exceeded 

screening values and indicated possible sediment contamination. 

AIK-OES-974350 4-30 CTO-0007 

Rev. 1 
6/13/97 

4.7.4.1.2) based on a comparison with twice the average background concentration because no suitable 
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compounds were not ecological screening levels, and were greater than twice the average background. 

4.4.2.4 Polychlorinated Biphenyls 

Aroclor-1260 was detected in excess of its 96.3 !J.g/kg screening value at four BEl confirmation sample 

locations at the north end of Building A-824. Concentrations ranged from 230 to 16,500 !J.g/kg. There 

were no other detections of PCBs in soil at SWMU 7. 

4.4.2.5 Inorganics 

Inorganics were detected at surface soil sample locations all around Building A-824 (excluding the north 

side where no inorganic testing occurred). A number of inorganics were detected in excess of screening 

criteria. Maximum concentrations commonly occurred on the east side of Building A-824. Maximum 

concentrations of aluminum (5.195 mglkg) , iron (3,785 mg/kg). lead (252.5 mg/kg). mercury (0.08 mg/kg), 

nickel (3.7 mg/kg). silver (0.34 mg/kg), and vanadium (8.5 mg/kg) were detected at S7S8-23 to the east of 

Building A-824. Maximum concentrations of arsenic (5.3 mg/kg), copper (67.2 mg/kg). and sulfide (1,300 

mg/kg) were detected in the same area. Maximum concentrations located at the south side of the building 

included antimony (4.9 mg/kg) at S7SB-9 and chromium (31.5 mg/kg) and zinc (208 mg/kg) at S7SB~7. 

The maximum concentration of beryllium was detected at S7S9-11 (0.18 mg/kg) at the southeast corner 

of the building. Other inorganics detected in the surface soil at SWMU 7 included barium, cadmium, 

cobalt, manganese. and selenium. Overall frequency of detection was greatest for barium, chromium, and 

zinc, all detected at 13 of 13 sample locations. 

4.4.3 Sediment 

Data from two sampling efforts, the 1993 IT Corporation RFI/RI and this Supplemental RFIIRI, were 

considered in the analysis of sediment contamination at SWMU 7. Chemicals that were detected in 

sediment samples are listed in Table 4~3. This table lists analytical results from all applicable historical 

sampling events as well as this Supplemental RFIIRI. Sediment samples were taken from the pond and 

mosquito ditch west of Building A-824. Figure 4-8 shows the occurrence of analytes that exceeded 

screening values and indicated possible sediment contamination. 

AIK-OES-97 -5350 4-30 eTO-0007 



TABLE 4-3 

CHEMICALS DETECTED IN SEDIMENT* AT SWMU 7 
NAS KEY WEST 

PAGE 1 OF 3 

Location 1 Source”’ 1 Parameter 1 Result IQual.‘2’[ 

INORGANICS (mglkg) 

S7SS-6 BLRE 1996 Aluminum 4,330 

s7ss-5 B&RE 1996 Aluminum 2,605 

s7ss-4 B&RE 1996 Aluminum 2,070 

s7ss-7 B&RE 1996 Aluminum 1,780 

S7SS-8 BLRE 1996 Aluminum 1.630 

S7SS-4(IT) 

S7SS-Z(IT) 

S7SS-3IlT) 

IIT 1993 

IIT 1993 

Arsenic 

Arsenic 

3.7 

3.6 

IIT 1993 Arsenic 

I:tiX.E 1996 IBarium 

1 3.6 1 B, 

1~~~~;~ I 14.9 I 

L 1996 IBarium 

S7SS-6 B&RE 1996 Barium 13.3 

s7ss-7 B&RE 1996 Barium 11.6 
I 

S7SW(IT) IT 1993 Barium 11 BI 

s7ss-4 B&RE 1996 Barium 9.3 

S7SS-3(IT) IT 1993 Barium 8 B, 

S7SS-Z(IT) IT 1993 Barium 6.1 B, 

S7SS-l(IT) IT 1993 Barium 5.6 B, 

S7SS-1 (IT) 

S7SS-Z(IT) 

IT 1993 

IT 1993 

Chromium 

Chromium 

. 

12.6 

12 A 

B&RE 1996 Iron 

IBBRE 1996 

13,510 
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I 
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TABLE 4-3 

CHEMICALS DETECTED IN SEDIMENT* AT SWMU 7 
NAS KEY WEST 

PAGE 2 OF 3 

S7SS-8 BBRE 1996 Manganese 1 29.5 1 

S7SS-6 IB&RE 1996 IManaanese 1 28.8 1 

s7ss-4 

S7SS5 

IBLIRE 1996 I Manganese 1 25.2 

IB&RE IManaanese 

1 

1996 1 14.6 

S7SS4T) 
I I 

/IT 1993 INickel I 10 

s7ss-4 IB&RE 1996 INickel 1 9.1 1 

s7ss-7 IB&RE 1996 INickel 1 6.7 1 

S7SS-4(IT) IIT 1993 

S7SS-1 (IT) IIT 1993 

ISulfide 

ITin 

1 100 I 
I 200 

7 S7SS-4(IT) IT 1993 Tin 31.8 B, 

8 S7SS-3(IT) IT 1993 Tin 23.5 8 B, 

2 S7SS-8 B&RE 1996 Vanadium 16.6 

1 Location 1 SourceI’) 1 Parameter I Result I Qual.‘zjI 

S7SS-6 IB&RE 1996 IVanadium 1 16.1 1 

s7ss-4 IBLIRE 1996 IVanadium I 14.7 I 
s7ss-7 BLRE 1996 Vanadium. 11 

S7SS-3(IT) IT 1993 Vanadium 9.3 Bl 

s7ss-5 BBRE 1996 Vanadium 7.8 

S7SS-4(IT) IT 1993 Vanadium 5.9 B, 

1S7SS-1 (IT) IIT 1993 IVanadium 2.4 1 B. I 

p7ss-5 IB&RE 1996 IZinc 1 83.7 
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TABLE 4-3 

CHEMICALS DETECTED IN SEDIMENT* AT SWMU 7 
NAS KEY WEST 

PAGE 3 OF 3 

I Location I Source”) I Parameter I Result I~ual.r~‘I 

S7SS-8 

BLRE 1996 delta-BHC 

IB~RE 1996 Endrin 

I 

8.1 J 

VOLATILE ORGANIC COMPOUNDS (pglkg) 

S7SS+IT) IIT 1993 Cis-1 ,Zdichloroethene 1 3 1 J 

S7SS-4(IT) IIT 1993 IMethvlene chloride I 49 1 BsJ 

*All sediment samples at SWMU 7 were surface samples. 
Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 
1. Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2. Qualifier (Qual.) Codes: 
BI - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity. 
F - Peak offscale and therefore out of linear range. 
D - Compound analyzed at a secondary dilution factor. 
A - Sample exhibits alteration of standard Aroclor pattern. 

82 - Analyte was found in the blank as well as the sample. 

\S7SS-l(IT) /IT 1993 IMethylene chloride 1 34 B2 

s 9 8 s 

TABLE 4-3 

CHEMICALS DETECTED IN SEDIMENT* AT SWMU 7 
NAS KEY WEST 

PAGE 3 OF 3 

*AII sediment samples at SWMU 7 were surface samples. 
Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 
1. Data Sources: 

IT 1993 - RFIIRI conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFIIRI conducted in 1996 by B&R Environmental 

2. Qualifier (QuaL) Codes: 
B1 - Value greater than instrument detection limit, but less than contract 

required quantitalion limit. 
J - The associated value is an estimated quantity. 
F - Peak offscale and therefore out of linear range. 
D - Compound analyzed at a secondary dilution factor. 
A - Sample exhibits alteration of standard Aroclor pattern. 
B2 - Analyte was found in the blank as well as the sample. 
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Screening values were obtained from a variety of sources including FDEP SQAGs, EPA Rlegion IV 

Screening Values, EPA SQCs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1 and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 

4.4.3.1 Volatile Organic Compounds 

A single VOC, acetone, was detected in excess of screening criteria in sediment at SWMU 7. Acetone 

was detected in excess of its 64 pg/kg criteria in sediment at S7SS+IT) (190 pg/kg) toward the 

southeastern end of the mosquito ditch. Acetone was detected below the screening criteria at S7SS-l(IT) 

(60 yg/kg) at the northern end of the mosquito ditch near the pond. Other volatiles at SWMU 7 were 

detected at only one of two sample locations, S7SS-l(IT) or S7SS+IT), and included 2-butanone, cis- 

1,2-dichloroethene, and methylene chloride. VOC analyses were not performed on SWMU 7 sediment 

samples collected during the 1996 Supplemental RFI/RI, as per the approved Sampling and Analysis Plan 

(ABB, 1995). 

4.4.3.2 Semivolatile Organic Compounds 

Of the SVOCs detected in sediment at SWMU 7 all, except bis(2-ethylhexyl)phthalate, were isolated 

detections. Bis(2-ethylhexyl)phthalate was detected in excess of its 182 pg/kg screening value at 

opposite ends of the mosquito ditch: S7SS-l(IT) (580 pg/kg) at the northern end and S7SS-4(IT) 

(620 .ug/kg) at the southeastern end. Several individual exceedances were detected at the southeastern 

end of the mosquito ditch at S7SS-6, sampled by B&R Environmental in 1996. SVOCs detected in excess 

at S7SS-6 included benzo(a)anthracene (1,910 pg/kg), benzo(b)fluoranthene (3,500 pg/kg), 

benzo(g,h,i)perylene (992 yglkg), chrysene (2,120 ,ug/kg), fluoranthene (4,000 pg/kg), and pyrene 

(4,000 pg/kg). S7SS-2 was the only other sample location where an SVOC was detected. There, 

phenanthrene was detected in excess of its 86.7 pg/kg screening value at a concentration of 900 pg/kg. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Endrin was selected as a COPC based on the fact that its hazard quotient 

was greater than one (Section 4.7.4.1.2); however, endrin concentrations in sediment at SWMU 7 were 

less than the average background concentration which was selected for nature and extent screening. 
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Screening values were obtained from a variety of sources including FDEP SQAGs, EPA R,egion IV 

Screening Values, EPA SQCs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1 and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 

4.4.3.1 Volatile Organic Compounds 

A single VOC, acetone, was detected in excess of screening criteria in sediment at SWMU 7. Acetone 

was detected in excess of its 64 Jlg/kg criteria in sediment at S7SS-4(1T) (190 Jlg/kg) toward the 

southeastern end of the mosquito ditch. Acetone was detected below the screening criteria at S7SS-1 (IT) 

(60 Jlg/kg) at the northern end of the mosquito ditch near the pond. Other volatiles at SWMU 7 were 

detected at only one of two sample locations, S7SS-1 (IT) or S7SS-4(IT), and included 2-butanone, cis-

1,2-dichloroethene, and methylene chloride. VOC analyses were not performed on SWMU 7 sediment 

samples collected during the 1996 Supplemental RFIIRI, as per the approved Sampling and Analysis Plan 

(ABB, 1995). 

4.4.3.2 Semivolatile Organic Compounds 

Of the SVOCs detected in sediment at SWMU 7 all, except bis(2-ethylhexyl)phthalate, were isolated 

detections. Bis(2-ethylhexyl)phthalate was detected in excess of its 182 Jlg/kg screening value at 

oppOSite ends of the mosquito ditch: S7SS-1 (IT) (580 Jlg/kg) at the northern end and S7SS-4(IT) 

(620 Jlg/kg) at the southeastern end. Several individual exceedances were detected at the southeastern 

end of the mosquito ditch at S7SS-6, sampled by B&R Environmental in 1996. SVOCs detected in excess 

at S7SS-6 included benzo(a)anthracene (1,910 Jl9/kg), benzo(b)f1uoranthene (3,500 Jl9/kg) , 

benzo(g,h,i)perylene (992 Jlg/kg) , chrysene (2,120 Jl9/kg), fluoranthene (4,000 Jl9/kg), and pyrene 

(4,000 Jlg/kg). S7SS-2 was the only other sample location where an SVOC was detected. There, 

phenanthrene was detected in excess of its 86.7 Jlg/kg screening value at a concentration of 900 Jlg/kg. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Endrin was selected as a COPC based on the fact that its hazard quotient 

was greater than one (Section 4.7.4.1.2); however, endrin concentrations in sediment at SWMU 7 were 

less than the average background concentration which was selected for nature and extent screening. 
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4.4.3.3 Pesticides 

Several pesticides were detected in excess of sediment screening values at SWMU 7. Several locations 

along the mosquito ditch and in the pond contained pesticide concentrations in excess of screening 

values. Maximum concentrations of 4,4’-DDD (58 pg/kg) and 4,4’-DDE (450 yg/kg) were detected by IT 

Corporation in 1993 sampling at S7SS+IT) toward the southeastern end of the ditch. The maximum 

concentration of 4,4’-DDT (674 pg/kg) was detected in the same area at S7SS-6. The maximum 

concentration of dieldrin (6 pg/kg) was detected at S7SS5 in the pond at the northern end of the mosquito 

ditch. Maximum concentrations of delta-BHC (13 pg/kg), and gamma-BHC (lindane) (11.6 pg/kg) were 

detected at S7SS-8, in the southwestern branch of the mosquito ditch. Gamma-chlordane (51 pg/kg) was 

selected once in sediment at S7SS-4. Other pesticides that were detected below screening criteria 

included alpha-BHC, and endrin. 

4.4.3.4 Polychlorinated Biphenyls 

A single PCB, Aroclor-1260, was detected in sediment at SWMU 7 at three sample locations. In 1993 IT 

Corporation sampling, Aroclor-1260 exceeded its 22.7pg/kg screening criteria at S7SS-2 (220 pg/kg) and 

S7SS-3 (510 pg/kg). Aroclor-1260 was also detected in excess of its screening value in 1996 B&R 

Environmental sampling at S7SS-5 (56.4 pg/kg) collected at the pond. 

4.4.3.5 lnorganics 

Inorganic contamination in sediment appears fairly widespread along the mosquito ditch at SWMU 7. 

Maximum concentrations commonly occurred at the southeastern end of the mosquito ditch at S7SS- 

4(IT), S7SS-4, or S7SS-6. Maximum concentrations detected there in excess of the screening criteria 

included cadmium (2.8 mg/kg), copper (127 mg/kg), lead (209 mg/kg), mercury (1.8 mg/kg), silver 

(29.1 mg/kg), and zinc (487 mg/kg). The maximum concentration of beryllium in sediment (0.46 mglkg) 

was detected at the junction of the two southern portions of the mosquito ditch at S7SS-3(IT). Arsenic 

was detected in excess of its screening value at S7SS-5 (5.8 mg/kg). Cyanide was detected in excess of 

its 0.1 mg/kg screening criteria at only one sample location, S7SS-l(IT) (13 mg/kg), at the north end of the 

ditch. Barium, chromium, copper, lead, and zinc were the most frequently detected inorganics in sediment 

at SWMU 7. They were detected at all nine sample locations. Lead and zinc exceeded the screening 

criteria in eight of the nine samples. Barium and chromium were consistently below the screening values. 
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Several pesticides were detected in excess of sediment screening values at SWMU 7. Several locations 

along the mosquito ditch and in the pond contained pesticide concentrations in excess of screening 

values. Maximum concentrations of 4,4'-000 (58 /lg/kg) and 4,4'-00E (450 /lg/kg) were detected by IT 

Corporation in 1993 sampling at S7SS-4(1T) toward the southeastern end of the ditch. The maximum 

concentration of 4,4'-00T (674/lg/kg) was detected in the same area at S7SS-6. The maximum 

concentration of dieldrin (6 /lg/kg) was detected at S7SS-5 in the pond at the northern end of the mosquito 

ditch. Maximum concentrations of delta-BHC (13 /lg/kg), and gamma-BHC (lindane) (11.6 /lg/kg) were 

detected at S7SS-8, in the southwestern branch of the mosquito ditch. Gamma-chlordane (51 Ilg/kg) was 

selected once in sediment at S7SS-4. Other pesticides that were detected below screening criteria 

included alpha-BHC, and endrin. 

4.4.3.4 Polychlorinated Biphenyls 

A single PCB, Aroclor-1260, was detected in sediment at SWMU 7 at three sample locations. In 1993 IT 

Corporation sampling, Aroclor-1260 exceeded its 22.71lg/kg screening criteria at S7SS-2 (220 /lg/kg) and 

S7SS-3 (510/lg/kg). Aroclor-1260 was also detected in excess of its screening value in 1996 B&R 

Environmental sampling at 87SS-5 (56.4 /lg/kg) collected at the pond. 

4.4.3.5 Inorganics 

Inorganic contamination in sediment appears fairly widespread along the mosquito ditch at SWMU 7. 

Maximum concentrations commonly occurred at the southeastern end of the mosquito ditch at S7SS-

4(IT), S7SS-4, or S7SS-6. Maximum concentrations detected there in excess of the screening criteria 

included cadmium (2.8 mg/kg), copper (127 mg/kg), lead (209 mg/kg), mercury (1.8 mg/kg), silver 

(29.1 mg/kg), and zinc (487 mg/kg). The maximum concentration of beryllium in sediment (0.46 mg/kg) 

was detected at the junction of the two southern portions of the mosquito ditch at S7SS-3(IT). Arsenic 

was detected in excess of its screening value at S7SS-5 (5.8 mg/kg). Cyanide was detected in excess of 

its 0.1 mg/kg screening criteria at only one sample location, S7SS-1 (IT) (13 mg/kg), at the north end of the 

ditch. Barium, chromium, copper, lead, and zinc were the most frequently detected inorganics in sediment 

at SWMU 7. They were detected at all nine sample locations. Lead and zinc exceeded the screening 

criteria in eight of the nine samples. Barium and chromium were consistently below the screening values. 
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Other inorganics detected at SWMU 7 below the screening criteria included aluminum, antimony, iron, 

manganese, nickel, sulfide, tin, and vanadium. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COP& may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Antimony and iron were identified as COPCs (see Section 4.6.2.2) in the 

human health risk assessment, but did not exceed the selected nature and extent screening level due to 

the conservative non-cancer hazard index applied to the EPA RBCs during the risk assessment process. 

Aluminum, tin, and vanadium were selected as ecological COPCs (see Section 4.7.4.1.2) based on a 

comparison with twice the average background concentrations, because no suitable ecological threshold 

was available. The selected nature and extent screening values for these compounds were not ecological 

screening levels and were higher than twice the average background concentrations. 

4.4.4 Surface-water 

Data from two sampling efforts, the 1993 IT Corporation RFI/RI and this Supplemental RFI/RI, were 

considered in the analysis of surface water contamination at SWMU 7. Chemicals that were detected in 

surface-water samples are listed in Table 44. This table lists analytical results from all applicable 
‘..^\ 

historical sampling events as well as this Supplemental RFI/RI. Figure 4-9 shows the occuruence of 

analytes that exceeded screening values and indicated possible surface-water contamination. lnorganics 

were the dominant class of contaminants detected in these samples. 

Screening values were obtained from a variety of sources including FDEP SWQSs, EPA Region IV 

Freshwater and Marine Screening Values, EPA AWQCs for Fresh and Marine Waters, Proposed RCRA 

Action Levels (ALs), EPA Region Ill Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and 

background levels from the Comprehensive Background Report (Appendix F). The selection process for 

the nature and extent screening values is described in Appendix C Section 3.1.4.1 and Table C.3-3 

contains all values considered, as well as those actually selected for the nature and extent screening of 

surface-water samples. 
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Other inorganics detected at SWMU 7 below the screening criteria included aluminum, antimony, iron, 

manganese, nickel, sulfide, tin, and vanadium. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Antimony and iron were identified as COPCs (see Section 4.6.2.2) in the 

human health risk assessment, but did not exceed the selected nature and extent screening level due to 

the conservative non-cancer hazard index applied to the EPA RBCs during the risk assessment process. 

Aluminum, tin, and vanadium were selected as ecological COPCs (see Section 4.7.4.1.2) based on a 

comparison with twice the average background concentrations, because no suitable ecological threshold 

was available. The selected nature and extent screening values for these compounds were not ec;ological 

screening levels and were higher than twice the average background concentrations. 

4.4.4 Surface-water 

Data from two sampling efforts, the 1993 IT Corporation RFIIRI and this Supplemental RFIIRI, were 

considered in the analysis of surface water contamination at SWMU 7. Chemicals that were detected in 

surface-water samples are listed in Table 4-4. This table lists analytical results from all applicable 

historical sampling events as well as this Supplemental RFI/RI. Figure 4-9 shows the occurrence of 

analytes that exceeded screening values and indicated possible surface-water contamination. Inorganics 

were the dominant class of contaminants detected in these samples. 

Screening values were obtained from a variety of sources including FDEP SWQSs, EPA Region IV 

Freshwater and Marine Screening Values, EPA AWQCs for Fresh and Marine Waters, Proposed RCRA 

Action Levels (ALs), EPA Region III Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and 

background levels from the Comprehensive Background Report (Appendix F). The selection process for 

the nature and extent screening values is described in Appendix C Section 3.1.4.1 and Table C.3-3 

contains all values considered, as well as those actually selected for the nature and extent screening of 

surface-water samples. 
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TABLE 4-4 

CHEMICALS DETECTED IN SURFACE WATER AT SWMU 7 
NAS KEY WEST 

Shading indicates a concentration in excess of the screening values (See Table C.3-3). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994). 
B8RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
B, - Value greater than instrument detection limit, but less than contract required quantitation limit. 
82 - Analyte was found in the blank as well as the sampie. 
J - The associated value is an estimated quantity. 
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TABLE 44 

CHEMICALS DETECTED IN SURFACE WATER AT SWMU 7 
NASKEYWEST 

Shading indicates a concentration in excess of the screening values (See Table C.3-3). 
1 Data Sources: 

IT 1993 - RFIIRI conducted in 1993 by IT Corporation (1994). 
B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
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B1 - Value greater than instrument detection limit, but less than contract required quantitation limit. 
B2 - Analyte was found in the blank as well as the sample. 
J - The associated value is an estimated quantity. 
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. . 
4.4.4.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface-water samples at SWMU 7. A single VOC, 

methylene chloride, was detected at a concentration of 2 pg/L at both S7SS-l(IT) and S7S%l(IT). This 

was below the 5 pg/L proposed RCRA AL for surface water that was used as a screening value for 

methylene chloride. VOCs were not tested by B&R Environmental during the Supplemental RFI/RI, as per 

the Sampling and Analysis Plan (ABB, 1995). 

4.4.4.2 Semivolatile Organic Compounds 

No SVOCs were detected in surface water at SWMU 7. 

4.4.4.3 Pesticides 

No pesticides were detected in surface water at SWMU 7. 

4.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in surface water at SWMU 7. 

4.4.4.5 lnorganics 

. . 

lnorganics were detected in excess of screening values at several sample locations along the main line of 

the mosquito ditch at SWMU 7. Antimony was detected in excess of its 67 mg/kg screening value at the 

three northerly sample locations along the mosquito ditch [S7SS-l(IT), S7SS-2(IT), and S7SS-3(/T)]. The 

maximum concentration was 220 mg/kg, detected at S7SS-1 (IT). Tin exceeded its 0.01 mg/kg screening 

criteria at the same three sample locations. However, the maximum concentration of tin (160 mg/kg) 

occurred at S7SS-2(IT). Manganese was detected in excess of its 10 mg/kg screening criteria at two 

sample locations in the southeastern portion of the ditch [S7SW-4 (10.3 mg/kg) and S7SW-6 

(13.2 mg/kg)]. It was also detected in several other surface-water samples, although all other detections 

were below the screening value. Zinc was detected at four sample locations in the main mosquito ditch 

but only exceeded its 19 mg/kg screening value at S7SS-l(IT), the 1993 IT surface-water sample closest 

to the area excavated in 1995. The only other inorganics that exceeded their screening values were 

beryllium and cyanide, each detected in a single sample [beryllium at S7SS-1 (IT) and cyanide at S7SW-41. 

Arsenic, barium, chromium, mercury, and sulfide were detected at levels below the screening ,values in 

one or more samples. The most widespread inorganic contaminant was barium, detected at all eight 
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No VOCs exceeded the screening criteria in any of the surface-water samples at SWMU 7. A single VOC, 

methylene chloride, was detected at a concentration of 2 ~g/L at both S7SS-1(1T) and S7SS4(IT). This 

was below the 5 J,l.g/L proposed RCRA Al for surface water that was used as a screening value for 

methylene chloride. VOCs were not tested by B&R Environmental during the Supplemental RFI/RI, as per 

the Sampling and Analysis Plan (ABB, 1995). 

4.4.4.2 Semivolatile Organic Compounds 

No SVOCs were detected in surface water at SWMU 7. 

4.4.4.3 Pesticides 

No pesticides were detected in surface water at SWMU 7. 

4.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in surface water at SWMU 7. 

4.4.4.5 Inorganics 

Inorganics were detected in excess of screening values at several sample locations along the main line of 

the mosquito ditch at SWMU 7. Antimony was detected in excess of its 67 mg/kg screening value at the 

three northerly sample locations along the mosquito ditch [S7S8-1(IT). S7SS-2(IT), and S7SS-3(IT)J. The 

maximum concentration was 220 mg/kg, detected at S7SS-1 (IT). Tin exceeded its 0.01 mg/kg screening 

criteria at the same three sample locations. However, the maximum concentration of tin (180 mg/kg) 

occurred at S7SS-2(1T). Manganese was detected in excess of its 10 mg/kg screening criteria at two 

sample locations in the southeastern portion of the ditch rS7SW4 (10.3 mg/kg) and S7SW-6 

(13.2 mg/kg)]. It was also detected in several other surface-water samples, although all other detections 

were below the screening value. Zinc was detected at four sample locations in the main mosquito ditch 

but only exceeded its 19 mg/kg screening value at S7SS-1(IT}, the 1993 IT surface-water sample closest 

to the area excavated in 1995. The only other inorganics that exceeded their screening values were 

beryllium and cyanide, each detected in a single sample [beryllium at S7SS-1(1T) and cyanide at S7SW4]. 

Arsenic, barium, chromium, mercury, and sulfide were detected at levels below the screening values in 

one or more samples. The most widespread inorganic contaminant was barium, detected at all eight 
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sample locations at levels below the screening criteria. Several of the inorganic compounds including 

chromium, cyanide, iron, manganese, and mercury were not detected during the 1993 RFVRI 

investigation, but occurred at low levels throughout surface water in the 1996 supplemental investigation 

at SWMU 7. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Barium and iron were identified as COPCs (see Section 4.6.2.2) in the human 

health risk assessment due to toxicity, since they do not have RBCs. All barium concentrations in surface 

water at SWMU 5 were less than the RCRA AL selected for surface-water screening in this section. All 

iron concentrations in surface water at SWMU 7 were less than the Florida Water Quality Standard 

selected for nature and extent screening. 

4.4.5 Groundwater 

Data from two sampling efforts, the 1993 IT Corporation RFVRI and this Supplemental RFVRI were 

considered in the analysis of groundwater contamination at SWMU 7. Chemicals that were detected in 

groundwater samples are listed in Table 4-5. This table includes analytical results from all applicable 

historical sampling events as well as this Supplemental RFVRI. Groundwater samples were collected by 

IT Corporation in 1993 and by B&R Environmental in 1996; however, no exceedances were detected in 

B&R Environmental’s 1996 sampling. The same two monitoring well locations were sampled during both 

investigations. Figure 4-10 shows the occurrence of analytes that exceeded the screening values and 

indicated possible groundwater contamination. Groundwater contamination beneath the site is 

predominantly attributable to inorganics. 

Screening values were obtained from a variety of sources including SDWA MCLs, SDWA Secondary 
-i 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1 

and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 
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sample locations at levels below the screening criteria. Several of the inorganiC compounds including 

chromium, cyanide, iron, manganese, and mercury were not detected during the 1993 RFIIRI 

investigation, but occurred at low levels throughout surface water in the 1996 supplemental investigation 

atSWMU 7. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Barium and iron were identified as COPCs (see Section 4.6.2.2) in the human 

health risk assessment due to toxicity, since they do not have RBCs. All barium concentrations in surface 

water at SWMU 5 were less than the RCRA AL selected for surface-water screening in this section. All 

iron concentrations in surface water at SWMU 7 were less than the Florida Water Quality Standard 

selected for nature and extent screening. 

4.4.5 Groundwater 

Data from two sampling efforts, the 1993 IT Corporation RFI/RI and this Supplemental RFIIRI were 

considered in the analysis of groundwater contamination at SWMU 7. Chemicals that were detected in 

groundwater samples are listed in Table 4-5. This table includes analytical results from all applicable 

historical sampling events as well as this Supplemental RFIIRI. Groundwater samples were collected by 

IT Corporation in 1993 and by B&R Environmental in 1996; however, no exceedances were detected in 

B&R Environmental's 1996 sampling. The same two monitoring well locations were sampled during both 

investigations .. Figure 4-10 shows the occurrence of analytes t~at exceeded the screening values and 

indicated possible groundwater contamination. Groundwater contamination beneath the site is 

predominantly attributable to inorganics. 

Screening values were obtained from a variety of sources including SDWA MCLs, SDWA Secondary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MeLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1 

and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 
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TABLE 4-5 

CHEMICALS DETECTED IN GROUNDWATER AT SWMU 7 
NAS KEY WEST 

Location Source”i 

INORGANICS (w/L) 

Parameter Result Quai.’ 

SEMIVOLATILE ORGANIC COMPOUNDS @g/L) 

S7MW-1 1 IT 1993 Bis(Z-ethylhexyl)phthalate 1 2 1 J 

VOLATILE ORGANIC COMPOUNDS @g/L) 

S7MW-1 IT 1993 2-butanone 2 J 

S7MW-1 IT 1993 Acetone 5 J 

s7MW-1 IT 1993 Methylene chloride 1 BzJ 

Shading indicates a concentration in excess of the screening values (see Table C.34). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2. Qualifier (Qual.) Codes: 
B, - Value greater than instrument detection limit, but less than contract required quantiiation 

limit. 
J - The associated value is an estimated quantity. 
B2 - Analyte was found in the blank as well as the sample. 
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TABLE 4-5 

CHEMICALS DETECTED IN GROUNDWATER AT SWMU 7 
NAS KEY WEST 

I Location I Source(1) Parameter Result I Qual. (2) I 

INORGANICS (lJg/L) 
",.",=."".",.". 
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B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 
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B1 - Value greater than instrument detection limit, but less than contract required quantitation 
limit. 

J - The associated value is an estimated quantity. 
B2 - Analyte was found in the blank as well as the sample. 
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4.4.5.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the groundwater samples at SWMU 7. However, three 

VOCs were detected in S7MW-1 (located near the mosquito ditch to the west of Building A-824) by IT 

Corporation in 1993: 2-butanone, acetone, and methylene chloride. VOCs were not tested by B&R 

Environmental during the Supplemental RFIIRI, as per the Sampling and Analysis Plan (ABB, 1995). 

4.4.5.2 Semivolatile Organic Compounds 

A single SVOC, bis(2-ethyhexyl)phthalate, was detected in the groundwater sample collected at S7MW-1 

by IT Corporation in 1993. Several VOCs were detected in this same sample, as noted above. SVOCs 

were not tested by B&R Environmental during the Supplemental RFI/RI, as per the Sampling and Analysis 

Plan (ABE), 1995). 

4.4.5.3 Pesticides 

No pesticides were detected in groundwater at SWMU 7. 

4.4.5.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at SWMU 7. 

4.4.5.5 lnorganics 

Several inorganics were detected in the groundwater at SWMU 7; however, only antimony was detected in 

excess of its 6 mg/kg screening criteria. Antimony was detected by IT Corporation in 1993 at a 

concentration of 46 mglkg at S7MW-3 at the southwest corner of the building. Antimony was not detected 

in 1996. Manganese and mercury were detected (at levels below the screening values) in samples 

collected by B&R Environmental in 1996 at sample locations where they were not previously detected 

(S’IMW-1 and S7MW-3). Other inorganics detected at levels below the screening criteria in 1993 included 

arsenic, chromium, cyanide, lead, sulfide, and zinc. Arsenic, barium, chromium, lead, manganese, and 

zinc were detected in both wells in 1993; however, barium was the only one of these compounds that was 

also detected in 1996. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 
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and extent screening levels. Florida Water Quality Standards were used as ecological thresholds for 

groundwater from areas where there appeared to be a hydrologic connection to a nearby surface-water 

body. Although mercury concentrations in groundwater at SWMU 7 exceeded the Florida Water Quality 

Standard (Section 4.7.4.1.2), the maximum concentration was below the MCL selected for nature and 

extent screening. 

4.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at SWMU 7. Section 4.51 

presents those chemicals detected in excess of the nature and extent screening values discussed in the 

nature and extent sections, along with apparent temporal and spatial trends. Section 4.52 addresses the 

potential routes of migration, and Section 4.5.3 addresses the persistence and transport potential of these 

chemicals. The chemical and physical properties of the detected chemicals impact their relative 

persistence and transport potential. Section 3.151 Appendix C quantifies the physical and chemical 

properties of the detected contaminants. 

4.5.1 Summary of Contaminant Release 

Building A-824 at SWMU 7 currently houses a solvent recovery operation and is used for storage of empty 

%-gallon drums and old transformers. The building was previously a temporary hazardous waste storage 

area used to store supplies, small electrical transformers, and temporary staging of 55-gallon drums of 

hazardous waste. No reported releases of contaminants are recorded, but samples collected in 1991 

indicated the presence of hydrocarbons in the soils around the building. Base personnel also indicate that 

transformer oil was occasionally dumped on the ground immediately north of the building. A cleanup of 

possible hazardous material was performed in March 1991. IT Corporation previously concluded that a 

roadside diesel fuel spill had apparently occurred east of the road on the eastern side of Building A-824, 

based on OVA readings and naphthalene in one subsurface soil sample (IT Corporation, 1994). 

Metals were the most common contaminants in soil at SWMU 7. Metals detected in excess of the 

selected nature and extent screening values in surface soil included aluminum, antimony, arsenic, 

beryllium, chromium, copper, iron, lead, mercury, nickel, silver, sulfide, vanadium, and zinc. Antimony, 

arsenic, beryllium, and sulfide were also detected in excess of screening values in subsurface soil 

samples at SWMU 7. VOCs and SVOCs were detected in excess of screening values in subsurface and 

surface soil samples to the east of the building. The detection of the contaminants in one sample, and 

their absence from other areas of the site suggests that the source of this PAH contamination is unclear 

and the extent of contamination may not be defined; however, a potential source might be the roadside 
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diesel fuel spill identified by IT Corporation (IT Corporation, 1994). Fourteen SVOCs were detected in 

excess of screening values in soil east of the road on the eastern side of Building A-824. No pesticides 

were detected in excess of the nature and extent screening levels in soil at SWMU 7. A single PCB, 

Aroclor-1260, was detected in excess of its screening value in surface soil at the four samples collected 

by BEI in 1995. 

Inorganic contamination in sediment appeared to be fairly widespread along the mosquito ditch at 

SWMU 7. Arsenic, beryllium, cadmium, copper, cyanide, lead, mercury, silver, and zinc were all detected 

in sediment at SWMU 7 in excess of the selected nature and extent screening values. All of these, except 

cadmium and cyanide, were also detected in excess of soil screening values at SWMU 7. Lead and zinc 

were detected in excess of screening values at nine of nine sample locations at SWMU 7. A single VOC, 

acetone, was detected in excess of screening criteria at a single sample location at the southeastern end 

of the mosquito ditch. Several SVOCs were detected in excess of screening values in the same area 

including bis(2-ethyhexyl)phthalate, benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

chrysene, fluoranthene, and pyrene. Bis(2-ethylhexyl)phthalate was also detected in excess of screening 

criteria at the northern end of the mosquito ditch. Phenanthrene was detected in excess of its screening 

value in the same area at a single sample location. Most of these SVOCs were also detected in excess of 

screening values in soil samples collected on the east side of Building A-824. Several locations along the 

mosquito ditch and in the pond contained pesticide concentrations in excess of the screening criteria for 

4,4’-DDD, 4,4’-DDE, 4,4’-DDT, delta-BHC, dieldrin, and gamma-BHC (lindane). A single PCB, Aroclor- 

1260, was detected in excess of screening criteria in sediment along the mosquito ditch at SWMU 7. 

lnorganics were the only class of contaminants detected in excess of the selected nature and extent 

screening value in surface-water samples collected at SWMU 7. Antimony, beryllium, cyanide, 

manganese, tin, and zinc were ail detected in excess of screening values at sample locations along the 

main line of the mosquito ditch. 

Antimony was the only compound detected in excess of screening values in groundwater samples 

collected at SWMU 7. Antimony was detected in its excess of its screening value at a single site at the 

southwest corner of Building A-824 in 1993 sampling. Antimony was not detected in 1996. 

4.5.2 Potential Routes of Minration 

The contaminant source at SWMU 7 consists of former equipment (e.g., drums, transformers) stored at 

Buildings A-824. The contaminant release pathways from this area include volatilization, wind lerosion, 

overland runoff, and infiltration of contaminants. Constituents in soil could volatilize from surficial material 
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value in the same area at a single sample location. Most of these SVOCs were also detected in excess of 

screening values in soil samples collected on the east side of Building A-824. Several locations along the 

mosquito ditch and in the pond contained pesticide concentrations in excess of the screening criteria for 
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1260, was detected in excess of screening criteria in sediment along the mosquito ditch at SWMU 7. 
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manganese, tin, and zinc were all detected in excess of screening values at sample locations along the 

main line of the mosquito ditch. 
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4.5.2 Potential Routes of Migration 

The contaminant source at SWMU 7 consists of former equipment (e.g., drums, transformers) stored at 

Buildings A-824. The contaminant release pathways from this area include volatilization, wind ,erosion, 

overland runoff, and infiltration of contaminants. Constituents in soil could volatilize from surficial material 
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or become airborne via resuspension. Contaminated fugitive dust could be generated during ground- 

disturbing activities, such as construction or excavation. The contaminants could then be dispersed in the 

surrounding environment and transported to downwind locations where they could repartition to surface 

soil, surface water, or sediment through gravitational settling, precipitation, and deposition. Most of the 

site is covered with grasses and weeds, minimizing the erosion pathway. The endangered Lower Keys 

marsh rabbit and several other ecological receptors are believed to utilize the site and vicinity; therefore, 

the potential for contaminant intake is present at SWMU 7. 

Precipitation runoff can carry contaminants to nearby soils, and to surface waters and sediments in the 

ditch and ponds. Infiltrating precipitation can cause the contamination of subsurface soil and groundwater. 

Contaminants with a stronger tendency to adsorb to organic matter in soil are expected to migrate at a 

slower rate. After reaching the water table, contaminants can be carried with the flow of groundwater to 

downgradient locations. Groundwater in the vicinity of the site is shallow and probably is connected 

hydrologically to open surface water in an inlet of the Gulf of Mexico approximately 1,000 feet east of the 

site. Contaminants can subsequently be deposited in sediment or surface water and can potentially 

accumulate in the tissues of marine aquatic organisms. 

4.5.3 Contaminant Transport Potential and Persistence 

The primary source of contamination at SWMU 7 was associated with the activity at Building A-824. 

lnorganics were the most common contaminants in soil and sediment at SWMU 7. Although no reported 

release of contaminants is recorded, spillage from drums and releases from the building would be to the 

soil. Metals are adsorbed onto soil and sediment but may exist in dissolved or suspended forms. 

Although, many metals, are water-insoluble, some soluble species of metals have increased mobility. 

Arsenic, mercury, and chromium, for example, exhibit mobilities that are strongly influenced by pH and 

speciation or, in the case of mercury, by the presence of organic compounds such as alkylated mercury 

compounds. The transport of lead in the environment is strongly influenced by speciation of the ion. 

Sorption processes appear to exert a dominant effect on the distribution of lead in the environment. Lead 

is strongly complexed to organic materials present in both aquatic systems and soil (Clement Associates, 

1985). 

lnorganics were also detected in surface water at SWMU 7. Adsorption to organic materials usually 

controls the mobility of lead and results in strong partitioning of lead to the bed sediments in aquatic 

systems (Clement Associates, 1985). Although sorption of inorganics tends to reduce their mobility in the 

subsurface, strong association with soil and sediment particles may increase the persistence of inorganic 

contamination at a site. 
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Volatiles and semivolatiles, which were detected in site-related soils and sediment, are not expected to 

migrate significantly due to soil/water partition coefficients that strongly favor soil sorption. In addition, the 

low persistence of VOCs in soil is influenced greatly by their solubility and high volatility. Naphthalene and 

related PAHs typically exhibit moderate but lower solubilities than VOCs. PAHs undergo very limited 

biodegradation rates in soil, with the heavier PAH compounds considered more persistent. Naphthalene 

and related compounds are considered among the more readily biodegradable PAHs (IClement 

Associates, 1985). 

The commercial PCB mixture that was detected in soil and sediment at SWMU 7 (i.e., Aroclor-1260) is not 

expected to migrate significantly due to (1) the relatively low solubility of PCBs in water, (2) low vapor 

pressures, (3) low Henry’s Law constants, and especially, (4) soil and sediment/water partition coefficients 

that strongly favor soil and sediment sorption. PCBs are also extremely persistent and degrade in the 

environment only at a very slow rate through partitioning, chemical transformation, and preferential 

bioaccumulation (EPA, 1996b). 

; “.” 

Partitioning in the environment of PCB congeners found in Aroclor-1260 would be by adsorption of PCBs 

to organic materials, sediments, and soils. This behavior tends to increase with chlorine contelnt of the 

PCBs (e.g., Aroclor-1260 is highly chlorinated with an average chlorine content of 60 percent by weight). 

Limited volatilization and solubility of these highly chlorinated congeners is expected. During 

biodegradation of PCBs, anaerobic bacteria in sediments selectively remove chlorines from meta and para 

positions of the PCB congener appearing to reduce the toxicity and bioaccumulation potential of residues. 

Aerobic bacteria break open the carbon rings through oxidation and also remove chlorines; however, 

aerobic biodegradation occurs mostly with PCBs containing lower percentages of chlorine (i.e., PCB 

congeners found in Aroclor-1242 and lower that typically contain 1 to 4 chlorines). Photolysis can also 

slowly break down congeners with high chlorine content. 

4.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section presents the baseline human health risk assessment for SW/MU 7. It describes a qualitative 

and quantitative assessment of actual or potential risks for SWMU 7. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and RGOs. 

The methodologies and techniques used in the assessment are outlined in Section 3.2 of Appendix C. 

Conclusions about the baseline human health risk assessment are presented in Section 4.6.8. 
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The methodologies and techniques used in the assessment are outlined in Section 3.2 of App4:lndix C. 

Conclusions about the baseline human health risk assessment are presented in Section 4.6.8. 
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4.6.1 Preliminary Risk Evaluation 

A PRE was conducted to determine if a baseline human health risk assessment was required. The PRE 

entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is greater than 

lE-04 or the risk ratio for noncarcinogenic chemicals is greater than 1 .O, the site will require further 

evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk assessment 

analysis. 

Tables 4-6 and 4-7 summarize the preliminary risk evaluation for SWMU 7 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than IE-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. However, the risk ratios 

calculated for the residential land use scenario are greater than lE-04 and 1 .O for carcinogenic and 

noncarcinogenic effects, respectively. Therefore, a baseline human health risk assessment is necessary 

for SWMU 7. The primary contributors to carcinogenic risk are Aroclor-1260 in soil; and arsenic and 

beryllium in sediment. The primary contributors to noncarcinogenic risk are antimony, arsenic, and iron in 

soil; antimony, arsenic, and iron in sediment; and antimony and arsenic in surface water. 

4.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

4.6.2.1 Soils 

Several VOCs, SVOCs, PAHs, a PCB, pesticides, and metals were detected in one or more of the surface 

soil samples collected at SWMU 7. Several VOCs, SVOCs, PAHs, and metals were detected in 

subsurface soil samples collected at SWMU 7. The occurrence and distribution of chemicals in surface 

and subsurface soils are presented in Tables 4-8 through 4-11. Summary statistics, COPC selection 

results, and representative concentrations for chemicals detected in SWMU 7 soils are also presented in 

these tables. 
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A PRE was conducted to determine if a baseline human health risk assessment was required. The PRE 

entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is greater than 

1 E-04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will require further 

evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk assessment 

analysis. 

Tables 4-6 and 4-7 summarize the preliminary risk evaluation for SWMU 7 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than 1 E-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. However, the risk ratios 

calculated for the residential land use scenario are greater than 1E-04 and 1.0 for carcinogenic and 

noncarcinogenic effects, respectively. Therefore, a baseline human health risk assessment is necessary 

for SWMU 7. The primary contributors to carcinogenic risk are Aroclor-1260 in soil; and arsenic and 

beryllium in sediment. The primary contributors to noncarcinogenic risk are antimony, arsenic, and iron in 

soil; antimony, arsenic, and iron in sediment; and antimony and arsenic in surface water. 

4.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concem were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

4.6.2.1 Soils 

Several VOCs, SVOCs, PAHs, a PCB, pesticides, and metals were detected in one or more of the surface 

soil samples collected at SWMU 7. Several VOCs, SVOCs, PAHs, and metals were detected in 

subsurface soil samples collected at SWMU 7. The occurrence and distribution of chemicals in surface 

and subsurface soils are presented in Tables 4-8 through 4-11. Summary statistiCS, CO PC selection 

results, and representative concentrations for chemicals detected in SWMU 7 soils are also presented in 

these tables. 
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TABLE 4-6 

5 PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
3 SWMU 7 
8 
E 

NAS KEY WEST 

Media Concentn 
(Maximum Detected Value) 

Soil 

ation 
7 

Screening Values Risk Ratio 

Suriace 
Residential Industrial Residential Industrial 

Surface Surface 
Sediment Water Soil Sediment Water Soil Soil Sediment Water Soil Chemical* 

INnRGANlCC . ..w..-n . . . . VW 

IArsenic I 5.3 I 58 I 2.5 I 0431 0431 0 045 I 38 1 IF-05 1 IF-M 1 RFAi I 1FJ-s I 
I I 

--- 
I I -. .- _. ._ -.- .- -.- .- -- I ‘- -- 1- -- I- -., 

Beryllium 0.18 1 0.46 1 I:; 1 0.151 a.151 0.016 1 1.3 1 IE-06 1 3E-06 1 7E-05 1 IE-07 
PESTlClDESlPCBs 

4,4’-DDD I 32.2 1 58 1 ND 1 2,700 1 2,700 1 0.28 1 24,000 1 IE-08 1 2E-08 I NA 1 IE-09 
4.4-DDE 31.7 I 450 I ND I 1.900 I 1.900 I 0.2 I 17.000 I 2E-08 1 2E-07 NA I 3F-no 

4;4’-DDT 25.7 674 ND 1 j900 1:900 
alpha-BHC 21.6 5.6 ND 100 100 
Aroclor-1260 16,500 510 ND 320 320 
Dieldrin ND 6 ND 40 40 
gamma-BHC (lindane) ND 11.6 ND 490 490 
gamma-chlordane ND 51 ND 490 490 
Heptachlor 2.8 ND ND 140 140 
Heptachlor epoxide 0.89 ND ND 70 70 
SEMIVOLATILE ORGANIC COMPOUNDS 
1,4-dichlorobenzene 352.3 ND ND 27,000 27,000 
Benzo(a)anthracene 1,640 1,910 ND 880 880 

2.040 ND ND a8 88 

0.44 240,000 1 E-08 NA NA 
0.092 7,800 2E-06 2E-06 NA 
n nm7 7813 7F-l-l5 NA NA 

-- _. . 
1 E-08 4E-07 NA 
2E-07 6E-08 NA 
5E-05 2E-06 NA 

NA 2E-07 NA 
NA 2E-08 NA 
NA 1 E-07 NA 

2E-08 NA NA 
1 E-08 NA NA 

VOLATILE ORGANIC COMPOUNDS 

Methylene chloride I 28 1 49 1 2 185,000 )85,000 1 4.1 1760,000 3E-10 1 6E-10 1 5E-07 4E-11 
Risk Sums by Medium IE-04 1 3E-05 1 IE-04 1 E-05 

Risk Sums by Use Scenario ZE-04 1 E-05 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in pg/kg; and all water site data are in pg/L. 
ND = Not detected. 
NA = Not applicable. 
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TABLE 4-6 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
SWMU7 

NASKEYWEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial 

I Sediment I Surface I Sediment I Surface 
Chemical* Soil Water Soil Water Soil Soil 

INORGANICS 
Arsenic 0.045 
Beryllium 0.016 
PESTICIDES/PCBs 
4,4'-000 32.2 58 NO 2,700 2,700 0.28 24,000 1E-08 
4,4'-OOE 31.7 450 NO 1,900 1,900 0.2 17,000 2E-08 

4,4'-OOT 25.7 674 NO 1,900 1,900 0.2 17,000 1E-08 

alpha-BHC 21.6 5.6 NO 100 100 0.011 910 2E-07 
Aroclor -1260 16,500 510 NO 320 320 0.0087 2,800 5E-05 
Dieldrin NO 6 NO 40 40 0.0042 360 NA 
gamma-BHC (lindane) NO 11.6 NO 490 490 0.052 4,400 NA 
gamma-chlordane NO 51 NO 490 490 0.052 4,400 NA 

Heptachlor 2.8 NO NO 140 140 0.0023 1,300 2E-08 
Heptachlor epoxide 0.89 NO NO 70 70 0.0012 630 1E-08 
SEMIVOLATILE ORGANIC COMPOUNDS 
1,4-dichlorobenzene 352.3 NO NO 27,000 27,000 0.44 240,000 1E-08 
Benzo(a)anthracene 1,640 1,910 NO 880 880 0.092 7,800 2E-06 

Benzo(a)pyrene 2,040 NO NO 88 88 0.0092 780 2E-05 
Benzo(b)fluoranthene 3,340 3,500 NO 880 880 0.092 7,800 4E-06 
Benzo(k)fluoranthene 310 NO NO 8,800 8,800 0.92 78,000 4E-08 
Bis(2-ethylhexyl)phthalate 830 620 NO 46,000 46,000 4.8 410,000 9E-08 
Chrysene 1,950 2,120 NO 88,000 88,000 9.2 780,000 2E-08 
Indeno(1,2,3-cd)pyrene 1,480 NO NO 880 880 0.092 7,800 2E-06 
VOLATILE ORGANIC COMPOUNDS 
Methylene chloride I 28 I 49 I 2 185,000 185,000 I 4.1 1760,000 3E-10 

Risk Sums by Medium 1E-04 
Risk Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soil 

2E-08 NA 1E-09 
2E-07 NA 2E-09 
4E-07 NA 2E-09 
6E-08 NA 2E-08 
2E-06 NA 6E-06 
2E-07 NA NA 
2E-08 NA NA 
1E-07 NA NA 

NA NA 2E-09 
NA NA 1E-09 

NA NA 1E-09 
2E-06 NA 2E-07 

NA NA 3E-06 
4E-06 NA 4E-07 

NA NA 4E-09 
1E-08 NA 2E-09 
2E-08 NA 3E-09 

NA NA 2E-07 

I 6E-10 I 5E-07 4E-11 

I 3E-05 11E-04 1E-05 
2E-04 1E-05 

* All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in IJg/kg; and all water site data are in IJg/L. 
NO :: Not detected. 
NA :::: Not applicable. 
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PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
SWMU 7 

NAS KEY WEST 
PAGE 1 OF 2 

Chemical* 
INORGANICS 

Media Concentration 
(Maximum Detected Value) 

Surface 
Soil Sediment Water Soil 

Screening Values 
Residential 

Surface 
Sediment Water 

industrial 

Soil Soil 

Risk Ratio 
Residential 

Surface 
Sediment Water 

Industrial 

Soil 

» 
~ 
o 
m en 
cD 
b: 
(.0) 
01 
o 

() 
--{ 

o 
6 
o o 
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Chemical* 
INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium VI 
Cobalt 
Copper 
Cyanide 
Iron 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Tin 
Vanadium 
Zinc 
PESTICIDES/PCBs 
2,4-D 
2,4,5-T 
2,4,5-TP (Silvex) 
4,4'-DDT 
Dieldrin 
Endosulfan I 

Endosulfan " 
Endrin 
gamma-BHC (lindane) 
gamma-chlordane 
Heptachlor 
Heptachlor epoxide 
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NAS KEY WEST 
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Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial I I Surface I Sediment I Surface 
Soil Sediment Water Soil Water Soil Soil 

5,195 4330 'ND 78,000 78,000 37,000 1,000,000 7E-01 
4.9 7 220 31 31 15 820 2E+00 
5.3 5.8 2.5 23 23 11 610 2E+00 

18.8 14.9 40.4 5,500 5,500 2,600 140,000 3E-02 
0.18 0.46 1.1 390 390 180 1,000 5E-03 
0.75 2.8 ND 39 39 18 1,000 2E-01 

31.5 32.3 2.7 390 390 180 10,000 8E-01 
0.38 ND ND 4,700 4,700 2,200 120,000 8E-04 

67.2 127 ND 3,100 3,100 1,500 82,000 2E-01 
ND 13 2.6 1,600 1,600 730 41,000 NA 

3785 4270 168 23,000 23,000 11,000 610,000 2E+00 
32.2 30.5 13.2 390 390 180 10,000 8E-01 

0.08 1.8 0.34 23 23 11 610 3E-02 
3.7 11 ND 1,600 1,600 730 41,000 2E-02 
1.5 ND ND 390 390 180 10,000 4E-02 
0.34 29.1 ND 390 390 180 10,000 9E-03 

ND 200 180 47,000 47,000 22,000 1,000,000 NA 
8.5 16.6 ND 550 550 2,600 14,000 2E-01 

208 487 31.2 23,000 23,000 11,000 610,000 9 E-02 

7.4 ND ND 780,000 780,000 61 20,000,000 1E-04 
7 ND ND 780,000 780,000 370 20,000,000 9E-05 
4 ND ND 630,000 630,000 290 16,000,000 6E-05 

25.7 674 ND 39,000 39,000 18 1,000,000 7E-03 
ND 6 ND 3,900 3900 1.8 100,000 NA 
14.9 NO ND 470,000 470,000 220 12,000,000 3E-04 

1.2 ND ND 470,000 470,000 220 12,000,000 3E-05 
23.8 8.1 ND 23,000 23,000 11 610,000 1E-02 

ND 11.6 ND 39,000 39,000 180 610,000 NA 
ND 51 ND 4,700 4700 2.2 120,000 NA 

2.8 ND ND 39,000 39,000 18 1,000,000 7E-04 
0.89 ND ND 1,000 1,000 0.47 27,000 9E-03 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soil 

6E-01 NA 5E-02 
2E+00 1E+02 6E-02 
3E+00 2E+00 9E-02 
3E-02 2E-01 1E-03 
1E-02 6E-02 2E-03 
7E-01 NA 8E-03 
8E-01 2E-01 3E-02 

NA NA 3E-05 
4E-01 NA 8E-03 
8E-02 4E-02 NA 
2E+00 2E-01 6E-02 
8E-01 7E-01 3E-02 
8E-01 3E-01 1E-03 
7E-02 NA 9E-04 

NA NA 1E-03 
7E-01 NA 3E-04 
4E-02 8E-02 NA 
3E-01 NA 6E-03 
2E-01 3E-02 3E-03 

NA NA 4E-06 
NA NA 3E-06 
NA NA 3E-06 

2E-01 NA 3E-04 
2E-02 NA NA 

NA NA 1 E-05 
NA NA 1E-06 

4E-03 NA 4E-04 
3E-03 NA NA 
1E-01 NA NA 

NA NA 3E-05 
NA NA 3E-04 
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PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
SWMU 7 

NAS KEY WEST 
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I I Media Concentration I Screening Values I Risk Ratio I 
(Maximum Detected Value) 1 Residential 1 Industrial 1 Residential I Industrial 

I I Surface I I I Surface I I I Surface I 
I Chemical* I Soit 1 Sediment I Water I Soil 1 Sediment 1 Water I Soil 1 Soil 1 Sediment 1 Water 1 Soil 
SEMIVOLATILE ORGANIC COMPOUNDS 
1,2-dichlorobenzene 2,415 ND ND 7,000,000 7,000,000 270 180,000,000 3E-03 NA NA 1 E-04 
Bis(2-ethylhexyl)phthalate 830 620 ND 1,600,OOO 1,600,OOO 730 41 ,OOO,OOO 5E-03 4E-03 NA 2 E-05 
Fluoranthene 3,020 4,000 ND 3,100,000 3,100,000 1,500 82,000,OOO lE-02 1 E-02 NA 4E-04 
PVWtlF? 2410 4 000 ND 2 300 000 2 300,000 1,100 61 ,OOO,OOO 1 E-02 2E-02 NA 4E-04 
VOLATILE ORGANIC COMPOUNDS 

hene I 5 I 3 1 ND l 780.0001 I.OOOl 61 I 20.000.0001 6E-06 1 6E-06 I NA I 3F-07 I Cis-1,2-dichloroet..-..- 
18 8 

_ _ , _ _ 78C,_-_ 
1,900 

- _ , _ _ _ , _ _ _ _ - _ _ _- __ . -- -. 
2-butanone ND 47,000,000 47,000,000 1 ,OOO,OOO,OOO 4E-07 2E-06 NA ZE-08 
Acetone 83 190 ND 7,800,OOO 7,800,OOO 3,700 200,000,000 IE-04 2E-04 NA 4E-06 

P Chlorobenzene 117 ND ND 1,600,OOO 1,600,OOO 39 41 000 000 , - - -, - - - 7FdA . - - 
I 

NA . .I . 
f  

NA . . . . ?F-i-Vi -- “- 

8 Ethvlbenzene 210 ND ND 7.800.000 7.800.000 1.300 201 O.OOO.OOOl 3E-05 NA NA I IE-06 
M -.. . 

, ~~ 
ethylene chloride 

lTolue 3ne 
Xylenes (total) 

28 
46 

2,000 

49 
ND 
ND 

2 
ND 
ND 

4:700:000 4:700:000 ‘260 120:ooo:ooo 6E-05 1 E-04 8E-02 ZE-06 
16,000,OOO 16,000,000 750 410,000,000 3E-06 NA NA 1 E-07 

160,000,000 160,000,000 12,000 1,000 000 000 1 F-O!? NA NA 7F4fi 

Hazard Sums bk 
I 

_,___,___ .- -- I . . . . I . . . . -- -- 

J Medium1 9E+OO I lE+Ol 1 2E+02 1 4E-01 
Hazard Sums bv Use Scenario1 2E+02 I 4E-Ol 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and PesticideslPCB concentrations are in pglkg; and all water site data are in pg/L. 
ND = Not detected. 
NA = Not applicable. 
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PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
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Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial I I Surface I Sediment I Surface 

Chemical· Soil Sediment Water Soil Water Soil Soil 
SEMIVOLATILE ORGANIC COMPOUNDS 
1,2-dichlorobenzene 2,415 NO NO 7,000,000 7,000,000 270 180,000,000 3E-03 
Bis(2-ethylhexyl)phthalate 830 620 NO 1,600,000 1,600,000 730 41,000,000 5E-03 
Fluoranthene 3,020 4,000 NO 3,100,000 3,100,000 1,500 82,000,000 1E-02 
Pyrene 2,410 4,000 NO 2,300,000 2,300,000 1,100 61,000,000 1E-02 
VOLATILE ORGANIC COMPOUNDS 
Cis-1,2-dichloroethene 5 3 NO 780,000 780,000 61 20,000,000 6E-06 
2-butanone 18 8 NO 47,000,000 47,000,000 1,900 1,000,000,000 4E-07 
Acetone 83 190 NO 7,800,000 7,800,000 3,700 200,000,000 1E-04 
Chlorobenzene 117 NO NO 1,600,000 1,600,000 39 41,000,000 7E-04 
Ethylbenzene 210 NO NO 7,800,000 7,800,000 1,300 200,000,000 3E-05 
Methylene chloride 28 49 2 4,700,000 4,700,000 260 120,000,000 6E-05 
Toluene 46 NO NO 16,000,000 16,000,000 750 410,000,000 3E-06 
Xylenes (total) 2,000 NO NO 160,000,000 160,000,000 12,000 1,000,000,000 1E-05 

Hazard Sums by Medium 9E+OO 
Hazard Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soil 

NA NA 1E-04 
4E-03 NA 2 E-05 
1E-02 NA 4E-04 
2E-02 NA 4E-04 

6E-06 NA 3E-07 
2E-06 NA 2E-08 
2E-04 NA 4E-06 

NA NA 3E-05 
NA NA 1E-06 

1E-04 8E-02 2E-06 
NA NA 1E-07 
NA NA 2E-06 

1E+01 2E+02 4E-01 
2E+02 4E-01 

• All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and Pesticides/PCB concentrations are in IJg/kg; and all water site data are in IJg/L. 
NO = Not detected. 
NA = Not applicable. 



TABLE 4-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT SWMU 7 (mglkg) 

NAS KEY WEST 

Background I I Site Average 

ige of of Detected Frequency Range of 
of Detection Positive Detection 

14114 120 - 4.250 

Frequency Rat _ 
Average of Detection Positive Detection 
1.8f 

Values 

57 414 1,780 - 5,195 3,049 

1 0.39 5/l 3 1.1 - 4.9 3.72 
I 1 ,.a 4,.,41 ,.A.-. rn .-. .-%_I 

Chemical 
Aluminum 

IAntimonv j z/15 I 0.26 - 0.48 1 

I 6/15 1 
t 

063 - 77 
"."" "A -.. 177 

I 
I 1 

1 LYI 
InGil ..-_ 

l”Il.5 
17117 _ _ 

I U.&J - 3.5 I L.3, 

I 15/15 I __-. - I,_# I I”.“,. I”,,” I - .“.” I -.,- - I A _ IRR I 8 7fi 
Arsenic 
Barium --..-... 

I I 

Bervllium j ii/Ii I 0.13 - 0.15 I nnsl Fill 3 I n13 -018 I 0.15 

Cadmium 4/l 5 
Chromium** 15115 
Cobalt 7/l 5 
Copper 14/l 5 
Iron 14114 
I azwl IAll 

I 
-. - ” “. ” ” ” ” . ” 

I 
_. .- 

I 0.151 2/i 3 I 0.42 - 0.75 I 0.59 0.11 - 0.45 
1.9 - 15.5 6.02 13113 2.6 - 31.5 8.50 

0.22 - 0.51 0.29 3/l 3 0.29 - 0.38 0.35 

1.3 - 15.6 5.43 7/I 3 4.4 - 67.2 28.85 

98.1 - 2,260 1,167 414 1,430 - 3,785 2,509 
06.5 -463 1566 III13 0.3 - 252.5 59.07 

--...” 
I 

. ., .” 

Manoanese I Id/I4 
” ” ” ” ” 

I 
._.-_ ._ 

414 15.2 - 32.2 23.70 ..-.. a--.--- I 
2.6 - 33.7 I 17.65) I I 

kllsarr,,n, I WI 6 I n n? _ n nn n n3l WI3 I 0 II3 - l-II-l78 I 004 
‘.‘“““U’, “I I” V..,” I.“” 

I 
“.“” -. .- 

I 

Nickel II/15 063 -41 I I.671 5113 I 
Selenium 5/l 5 0 

” . ” ” ” ” , ” -.-. 
- .“” I I I 1.8 3.7 2.58 

.46 - 1.8 I 0.651 3113 1 0.79 - 1.5 1.08 
nt t-latartm-l I - I II 3 I 034 - 034 0 34 Silver I 0115 I N .,. ““..,“.“” I .” I “.” _.- I _._. 

Stdfirle l/i 49 - 49 I 49 I 112 I 1.300 - 1.300 I 1.300 
_ “ . . . “ ”  

Vanadium 15115 018 - 8.8 i.97 8/l 3 1.3 - 8:5 3.53 

Zinc 12/15 0.63 - 89.1 15.22 13113 0.75 - 208 38.25 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion 

*A - Not COPC (Max<RBC) 
C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 
D - Not COPC (nut/mineral) 
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TABLE 4-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT SWMU 7 (mg/kg) 

NAS KEY WEST 

Background Site Average Average Applicable Representative 
Frequency Range of Frequency Range of of Detected of all Risk-Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 
Aluminum 14/14 120 - 4,250 1,887 4/4 1,780 - 5,195 3,049 3,049 7,800 5,200 
Antimony 2/15 0.26 - 0.48 0.39 5/13 1.1 - 4.9 3.72 2.22 3.1 4.51 

Arsenic 6/15 0.63 - 2.7 1.29 10/13 0.29 - 5.3 2.37 2.14 0.43 4.52 

Barium 15/15 4.4 - 17.7 10.51 13/13 4 - 18.8 8.76 8.76 550 12 
Beryllium 2/15 0.13 - 0.15 0.05 5/13 0.13 - 0.18 0.15 0.08 0.15 0.17 
Cadmium 4/15 0.11 - 0.45 0.15 2/13 0.42 - 0.75 0.59 0.32 3.9 0.382 

Chromium" 15/15 1.9 - 15.5 6.02 13/13 2.6 - 31.5 8.50 8.50 39 13.9 

Cobalt 7/15 0.22 - 0.51 0.29 3/13 0.29 - 0.38 0.35 0.87 470 0.38 
Copper 14/15 1.3 - 15.6 5.43 7/13 4.4 - 67.2 28.85 15.79 310 67.2 

Iron 14/14 98.1 - 2,260 1,167 4/4 1,430 - 3,785 2,509 2,509 2,300 3,790 
Lead 14/15 0.65 - 48.3 15.66 11/13 0.3 - 252.5 59.07 50 400 253 
Manganese 14/14 2.6 - 33.7 17.65 4/4 15.2 - 32.2 23.70 23.70 180 32.2 

Mercury 5/15 0.03 - 0.08 0.03 9/13 0.03 - 0.078 0.04 0.03 2.3 0.059 

Nickel 11/15 0.63 - 4.1 1.67 5/13 1.8 - 3.7 2.58 1.68 160 2.18 
Selenium 5/15 0.46 - 1.8 0.65 3/13 0.79 - 1.5 1.08 0.41 39 0.867 
Silver 0/15 Not detected - 1/13 0.34 - 0.34 0.34 0.25 39 0.309 

Sulfide 1/1 49 - 49 49 1/2 1,300 - 1,300 1,300 650.50 1,300 
Vanadium 15/15 0.8 - 8.8 3.97 8/13 1.3 - 8.5 3.53 2.38 55 5.55 
Zinc 12/15 0.63 - 89.1 15.22 13/13 0.75 - 208 38.25 38.25 2,300 208 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 
C - CO PC (Max>RBC & Max>2XBkgdAvg, inorganics) 
D - Not CO PC (nut.!mineral) 

**As Cr VI 

Basis of 
COPC 

COPC Selection' 
N A 
Y C 
Y C 
N A 
Y C 
N A 
N A 
N A 
N A 
Y C 
N A 
N A 
N A 
N A 
N A 
N A 
N D 
N A 
N A 



PESTlClDESlPCBs 

TABLE 4-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS POTENTIAL CONCERN 
ORGANIC3 IN SURFACE SOILS AT SWMU 7 (@kg) .-- -. 

NAS KEY WEST 
PAGE 1 OF 2 

~1 A”erage Site Average 

Frequency Range of of Average Applicable Representative Basis of 

of Positive Detected of all Risk-Based Concentration COPC 

Detection Detection Values Values Concentration for Site Data COPC Selection’ 

1 14,4’-DDD 1 3114 I 2 - 233 1 

I I t I 
~- 

-I -,___ .- 

22.461 416 1 2.7 - 32.2 1 15.441 13.711 2,700 t 32.2 t 

4$-DDE 7114 1.8 - 741 63.23 416 4 - 31.7 19.78 16.60 1,900 31.7 N A 

4,4’-DDT 7114 1.8 - 557 46.78 416 2.1 - 25.7 14.68 13.20 1,900 25.7 N A 

alpha-BHC 0111 Not detected - II6 21.6 - 21.6 21.60 6.11 100 21.6 N A 

Aroclor-1260 Ill7 69 - 69 43.28 4/l 3 230 - 16,500 6,865 

Endosulfan I III4 1 - 3.5 5.99 316 2.3 - 14.9 7.68 

Endosulfan II 0111 Not detected - II6 1.2 - 1.2 1.20 

Endrin 2114 1.2 - 1.2 11.46 216 7.1 - 23.8 15.44 

Endrin aldehyde 0110 Not detected - 114 2.5 - 2.5 2.50 

Heotachlor 0111 Not detected - II6 2.8 - 2.8 2.80 

2,146 1 3201 16,500 1 Y 1 B 

5.861 47.0001 14.9 1 N 1 A 

8.45 47,000 1.2 N A 

9.40 2,300 23.8 N A 

7.87 2,300 2.5 N A 

4.55 140 28 N A 
I I I I I I 

I 
.- 

. . 

Heptachlor epoxide I 0111 I 

I I I 

Not detected 1 - I 116 1 0.89 - 0.89 1 0.891 4.231 701 0.891 N 1 A 

SEMIVOLATILE ORGANIC COMPOUNDS 

1 ,Zdichlorobenzene 1 0114 I Not detected 1 - 1 2112 I I I -.- I 1.6 - 2415 1 I 208 301 307.881 I .‘------, -. 700,0001 2,420 1 N 1 A I 

1 .bdichlorobenzene I 0114 I Not detected I - I 1112 I 481.5 - 481.5 1 481.501 147.231 700.0001 482 1 N 1 A 
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Chemical 

PESTICIDES/PCBs 

2,4,5-T 

2,4,5-TP (silvex) 

2,4-0 

4,4'-000 

4,4'-00E 

4,4'-DDT 

alpha-BHC 

Aroclor-1260 

Endosulfan I 

Endosulfan II 

Endrin 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

TABLE 4-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT SWMU 7 (JJg/kg) 

NAS KEY WEST 
PAGE 1 OF 2 

Background Site Average 

Frequency Range of Frequency Range of of Average Applicable Representative 

of Positive of Positive Detected of all Risk-Based Concentration 

Detection Detection Average Detection Detection Values Values Concentration for Site Data 

0/13 Not detected - 1/6 7 - 7 6.95 25.38 78,000 6.95 

0/13 Not detected - 1/6 4 - 4 4.00 24.89 63,000 4 

0/13 Not detected - 1/6 7.4 - 7.4 7.43 25.46 78,000 7.43 

3/14 2 - 233 22.46 4/6 2.7 - 32.2 15.44 13.71 2,700 32.2 

7/14 1.8 - 741 63.23 4/6 4 - 31.7 19.78 16.60 1,900 31.7 

7/14 1.8 - 557 46.78 4/6 2.1 - 25.7 14.68 13.20 1,900 25.7 

0/11 Not detected - 1/6 21.6 - 21.6 21.60 6.11 100 21.6 

1/17 69 - 69 43.28 4/13 230 - 16,500 6,865 2,146 320 16,500 

1/14 1 - 3.5 5.99 3/6 2.3 - 14.9 7.68 5.86 47,000 14.9 

0/11 Not detected - 1/6 1.2 - 1.2 1.20 8.45 47,000 1.2 

2/14 1.2 - 1.2 11.46 2/6 7.1 - 23.8 15.44 9.40 2,300 23.8 

0/10 Not detected - 1/4 2.5 - 2.5 2.50 7.87 2,300 2.5 

0/11 Not detected - 1/6 2.8 - 2.8 2.80 4.55 140 2.8 

0/11 Not detected - 1/6 0.89 - 0.89 0.89 4.23 70 0.89 

SEMIVOLATILE ORGANIC COMPOUNDS 

1,2-dichlorobenzene 0/14 Not detected - 2/12 1.6 - 2415 1,208.30 307.88 700,000 2,420 

1,3-dichlorobenzene 0/14 Not detected - 1/12 481.5 - 481.5 481.50 147.23 700,000 482 

1,4-dichlorobenzene 0/14 Not detected - 1/12 352.3 - 352.3 352.25 136.23 27,000 352 

Benzo(a)anthracene 0/14 Not detected - 3/13 270 - 1,640 772 339.61 880 1,640 

Benzo(a)pyrene 0/14 Not detected - 2/13 360 - 2,040 1,200 424.34 88 2,040 

Benzo(b)fluoranthene 1/14 390 - 390 414.89 3/13 380 - 3,340 1,564 522.38 880 3,340 

Benzo(g ,h ,i)perylene 0/14 Not detected - 2/13 260 - 1,460 860 371.84 - 1,460 

Benzo{k)fluoranthene 0/14 Not detected - 1/13 310 - 310 310 327.61 8,800 310 

Bis(2-ethylhexyl)phthalat 1/11 330 - 330 470.55 2/2 120 - 680 400 400 46,000 680 

Chrysene 1/14 280 - 280 407.04 3/13 380 - 1,950 966.67 384.53 88,000 1,950 

Fluoranthene 1/14 660 - 660 434.18 3/13 380 - 3,020 1,368 477.14 310,000 3,020 
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Phenanthrene 

TABLE 4-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT SWMU 7 (vglkg) 

NAS KEY WEST 
PAGE 2 OF 2 

Background Site Average 

Frequency Range of Frequency Range of of Average Applicable Representative Basis of 

of Positive of Positive Detected of all Risk-Based Concentration COPC 

Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC Selection* 

0114 Not detected - 2113 240 - 1,480 860 371.84 880 1,480 Y B 

0114 Not detected - II13 106 - 106 106 329.35 - 106 Y F 

I/l4 470 - 470 420.61 3113 350 - 2,410 141.67 424.91 230,000 2,410 N A 

OMPOUNDS VOLATILE ORGANIC Cs 

Acetone 1112 1-l 3.67 212 42 - 83 62.50 62.50 780,000 83 N A 

Chlorobenzene O/15 Not detected - II12 117 - 117 117 11.22 160,000 20.9 N A 

Cis-1 ,Zdichloroethene 013 Not detected - 218 1-2 1.50 0.81 70,000 1.2 N A 

Ethylbenzene II15 0.31 - 0.31 1.58 II12 91.3 - 91.3 91.25 9.07 780,000 16.50 N A 

Methylene chloride 6112 0.11 - 14 2.80 218 18 -28 23 12.25 85,000 18.40 N A 

Toluene II15 l-l 1.62 II12 l-l 1 3.75 1,600,OOO 1 N A 

Xylenes, total 1115 2.1 - 2.1 3.73 II12 958 - 958 958 81.70 16.000.000 613 N A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

B - COPC (Max>RBC, organic@ 

E - COPC - (same family) 

F - COPC (eval. qual.) 

TABLE 4-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT SWMU 7 big/kg) 

NASKEYWEST 
PAGE 2 OF 2 

Background Site Average 

Frequency Range of Frequency Range of of Average Applicable Representative 

of Positive of Positive Detected of all Risk-Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

Indeno(1,2,3-cd)pyrene 0/14 Not detected - 2/13 240 - 1,480 860 371.84 880 1,480 

Phenanthrene 0/14 Not detected - 1/13 106 - 106 106 329.35 - 106 

Pyrene 1/14 470 - 470 420.61 3/13 350 - 2,410 141.67 424.91 230,000 2,410 

VOLATILE ORGANIC COMPOUNDS 

Acetone 1/12 1 - 1 3.67 2/2 42 - 83 62.50 62.50 780,000 83 

Chlorobenzene 0/15 Not detected - 1/12 117 - 117 117 11.22 160,000 20.9 

Cis-1,2-dichloroethene 0/3 Not detected - 2/8 1 - 2 1.50 0.81 70,000 1.2 

Ethylbenzene 1/15 0.31 - 0.31 1.58 1/12 91.3 - 91.3 91.25 9.07 780,000 16.50 

Methylene chloride 6/12 0.11 - 14 2.80 2/8 18 - 28 23 12.25 85,000 18.40 

Toluene 1/15 1 - 1 1.62 1/12 1 - 1 1 3.75 1,600,000 1 

Xylenes, total 1/15 2.1 - 2.1 3.73 1/12 958 - 958 958 81.70 16,000,000 613 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

B - COPC (Max>RBC, organics) 

E - CO PC - (same family) 

F - COPC (eval. qual.) 
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TABLE 4-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT SWMU 7 (mglkg) 

NAS KEY WEST 

Background 
Frequency Range of 
_- . . . - - 

Site Average Average Applicable Representative Basis of 
Frequency Range of of Detected of all Risk-Based Concentration COPC 

Lnemlcat 

Antimony 
Arsenic 

ot Detection Positive Detection1 Average1 of Detection I Positive Detection1 Values 1 Cone 
2115 0.26 - 0.48 1 0.391 118 I 

Values 1 
3.8 - 3.8 I 38 -.- I 1 991 .__, 

6/l 5 0.63 - 

for - Site Data --I 2.48 
COPC 

N 
: ( Sele:on* 1 

14,oo; -3 1 
_._. N . t 

.’ ).I5 1 0.131 0.101 1 0.141 N 1 A I 

n 

_t 
1,000 

400 
N 
N I I .. I 

0.02 - 0.04 0.031 0.021 611 0.041 N 
837 1 837 1 

1 i 
I 1 firm I N I n I 
I 

. ,““., *. 

61 ,OOOl 2.281 N 1 A 1 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 
C - COPC (Max>RBC 8 Max>2XBkgdAvg, inorganics) 
D - Not COPC (nut./mineral) 

“*As Chromium VI 
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TABLE 4-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT SWMU "I (mg/kg) 

NAS KEY WEST 

Background Site Average Average Applicable Representative 
Frequency Range of Frequency Range of of Detected of all Risk-Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 
Antimony 2/15 0.26 - 0.48 0.39 1/8 3.8 - 3.8 3.8 1.99 8,200 2.48 
Arsenic 6/15 0.63 - 2.7 1.29 7/8 0.3 - 3.9 0.93 0.83 4 3.21 
Barium 15/15 4.4 - 17.7 10.51 8/8 3.8 - 5.8 4.83 4.83 14,000 5.34 
Beryllium 2/15 0.13 - 0.15 0.05 4/8 0.12 - 0.15 0.13 0.10 1 0.14 
Chromium"" 15/15 1.9 - 15.5 6.02 8/8 2.8 - 4.2 3.54 3.54 1,000 3.95 
Lead 14/15 0.65 - 48.3 15.66 5/8 0.28 - 1.6 0.58 0.40 400 1.19 
Mercury 5/15 0.03 - 0.08 0.03 4/8 0.02 - 0.04 0.03 0.02 61 0.04 
Sulfide 1/1 49 - 49 49 2/2 74 - 1,600 837 837 - 1,600 
Zinc 12/15 0.63 - 89.1 15.22 8/8 1.5 - 2.6 1.95 1.95 61,000 2.28 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

"A - Not CO PC (Max<RBC) 
C - CO PC (Max>RBC & Max>2XBkgdAvg, inorganics) 
o - Not CO PC (nut./mineral) 

""As Chromium VI 

Basis of 
CO PC 

CO PC Selection· 
N A 
Y C 
N A 
N A 
N A 
N A 
N A 
N 0 
N A 
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TABLE 4-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SUBSURFACE SOILS AT SWMU 7 @g/kg) 

NAS KEY WEST 

Background 

Frequency Range of 

of Positive 

Chemical Detection Detection 

iEMlVOLATlLE ORGANIC COMPOUNDS 

Site Average 

Frequency Range of of Average 

of Positive Detected of all 

Average Detection Detection Values Values 

Applicable 

Risk-Based 

Concentration I Representative 

Concentration 

for Site Data COPC 

Basis of 

COPC 

Selection 

Not detected I - I 112 I 19.000 - 19.000 j 19.000 j 9.605 j I 19.000 1 Y 1 F 1 I-methylnaphthalene 1 0111 1 I I I , , , ~.--~ , 
rcenaohthene I 0114 I Not detected I - I 118 I 660 - 660 I 660 1 11519~ 21 

I _, JOO,OOO 660 N A 

inthracene II14 390 - 390 414.89 II8 220 - 220 220 57.44 1 ,ooo,ooo 220 N A 

lenzoic acid 011 Not detected - II2 94 - 94 94 2,522 1 o,ooo,ooo 94 N A 

tis(2-ethylhexyhphthalate 1111 330 - 330 470.55 II2 830 - 830 830 520 410.000 830 N A 

Jibenzofuran 

‘luorene ’ 

I 0111 I Not detected 1 - 1 II2 1 890 - 890 1 890 1 550 1 820,OOOi 890 1 N 

I O/i4 I Not detected I - I II8 I 790 - 790 I 790 I 128.691 6700or 

A 

__ .-_.__ - - -, - , - >O 790 N A 

laphthalene 0114 Not detected - II8 7,900 - 7,900 7,900 1020.19 8,200,OOO 7,900 N A 

‘henanthrene 0114 Not detected - II8 1,200 - 1,200 1,200 188.06 - 1,200 Y F 
‘OLATILE ORGANIC COMPOUNDS 

‘-butanone 0112 Not detected - 212 4 - 18 11 1 11 1 1 ,ooo,oool laiNI 
I I 

A I 
rcetone II12 l-l 3.67 212 77 - 82 79.5 I 79.501 20.000.0001 (19 I u I A I 
:is-1 .Zdichloroethene 013 Not detected - 218 2-5 

“L 

3.5 1.34 2.000,000 3.09 ii ; 

ithylbenzene II15 0.31 - 0.31 1.58 I/8 210 - 210 210 27.56 20,000,000 210 N A 

flethylene chloride 6112 0.11 - 14 2.80 218 19 -27 23 12.80 760,000 18.2 N A 

‘oluene 1115 1 - 1 1.62 118 46 - 46 46 7.06 41,000,000 35.4 N A 

:ylenes, total I II15 I 2.1 - 2.1 I 3.731 l/8 1 2,000 - 2,000 1 2,000 1 250.841 lOO,OOO,OOO~ 2,000 1 N 1 A 1 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

F - COPC (eval. qual.) 
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TABLE 4-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SUBSURFACE SOILS AT SWMU 7 (pg/kg) 

NAS KEY WEST 

Background Site Average 

Frequency Range of Frequency Range of of Average Applicable Representative 

of Positive of Positive Detected of all Risk·Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

SEMIVOLA TILE ORGANIC COMPOUNDS 

2·methylnaphthalene 0/11 Not detected - 1/2 19,000 - 19,000 19,000 9,605 -
Acenaphthene 0/14 Not detected - 1/8 660 - 660 660 115.19 2,000,000 

Anthracene 1/14 390 - 390 414.89 1/8 220 - 220 220 57.44 1,000,000 

Benzoic acid 0/1 Not detected - 1/2 94 - 94 94 2,522 10,000,000 

Bis(2-ethylhexyl)phthalate 1/11 330 - 330 470.55 1/2 830 - 830 830 520 410,000 

Dibenzofuran 0/11 Not detected - 1/2 890 - 890 890 550 820,000 

Fluorene' 0/14 Not detected - 1/8 790 - 790 790 128.69 8,200,000 

Naphthalene 0/14 Not detected - 1/8 7,900 - 7,900 7,900 1020.19 8,200,000 

Phenanthrene 0/14 Not detected - 1/8 1,200 - 1,200 1,200 188.06 -
VOLA TILE ORGANIC COMPOUNDS 

2-butanone 0/12 Not detected - 2/2 4 - 18 11 11 1,000,000 

Acetone 1/12 1 - 1 3.67 2/2 77 ·82 79.5 79.50 20,000,000 

Cis-1,2-dichloroethene 0/3 Not detected - 2/8 2 - 5 3.5 1.34 2,000,000 

Ethylbenzene 1/15 0.31 - 0.31 1.58 1/8 210 - 210 210 27.56 20,000,000 

Methylene chloride 6/12 0.11 - 14 2.80 2/8 19 - 27 23 12.80 760,000 

Toluene 1/15 1 - 1 1.62 1/8 46 - 46 46 7.06 41,000,000 

Xylenes, total 1/15 2.1 - 2.1 3.73 1/8 2,000 • 2,000 2,000 250.84 100,000,000 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not CO PC (Max<RBC) 

F - COPC (evaL quaL) 
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The following chemicals were selected as COPCs at SWMU 7 for surface and subsurface soils: 

SURFACE SOILS 
lnorqanics Oroanics 
Antimony Aroclor-1260 
Arsenic Benzo(a)anthracene 
Beryllium Benzo(a)pyrene 
Iron Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Chrysene 
Indeno( 1,2,3-cd)pyrene 
Benzo(g,h,i)perylene* 
Phenanthrene* 

SUBSURFACE SOILS 
lnorqanics Oraanics 
Arsenic 2-Methylnaphthalene* 

Phenanthrene* 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. 

Antimony, arsenic, beryllium, and iron were selected as COPCs in surface soil. The concentrations of 

these metals exceeded RBCs developed for the residential land use scenario. Aroclor-1260 was detected 

in 4 out of 13 samples with a maximum of 16,500 pg/kg. Aroclor-1260 was selected as a COPC. 

Carcinogenic PAHs were also selected as COPCs in surface soils. They were detected infrequently; 

however, the maximum concentrations of these organics exceeded residential RBC values. 

Benzo(g,h,i)perylene and phenanthrene will be evaluated qualitatively in the uncertainty section because 

they lack quantitative toxicity values. 

Arsenic is selected as the only COPC in subsurface soil. It was detected in seven out of eight samples at 

a range of 0.3 mg/kg to 3.9 mg/kg. The maximum concentration of arsenic exceeded RBCs developed for 

the industrial land use scenario. Organic chemicals were detected in subsurface soils, but at levels less 

than industrial RBC values. Phenanthrene and 2-methylnaphthalene will be evaluated qualitatively in the 

uncertainty section because they lack quantitative toxicity values, 

4.6.2.2 Sediment and Surface Water 

Several VOCs, phthalates, PAHs, PCBs, pesticides and metals were detected in one or more of the 

sediment samples collected at SWMU 7. Methylene chloride and metals were detected in surface-water 

samples collected at SWMU 7. The occurrence and distribution of chemicals in sediment and1 surface 

water are presented in Tables 4-12 through 4-15. Summary statistics, COPC selection results, and 

representative concentrations for chemicals detected in SWMU 7 sediment and surface water are also 
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The following chemicals were selected as COPCs at SWMU 7 for surface and sUbsurface soils: 

SURFACE SOILS 
Inorganics 
Antimony 
Arsenic 
Beryllium 
Iron 

Organics 
Arocior-1260 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)f1uoranthene 
Chrysene 
Indeno( 1 ,2,3-cd)pyrene 
Benzo(g,h, i)perylene* 
Phenanthrene* 

SUBSURFACE SOILS 
Inorganics 
Arsenic 

Organics 
2-Methylnaphthalene* 
Phenanthrene* 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. 

Antimony, arsenic, beryllium, and iron were selected as COPCs in surface soil. The concentrations of 

these metals exceeded RBCs developed for the residential land use scenario. Aroclor-1260 was detected 

in 4 out of 13 samples with a maximum of 16,500 IJQ/kg. Aroclor-1260 was selected as a COPC. 

Carcinogenic PAHs were also selected as COPCs in surface soils. They were detected infrequently; 

however, the maximum concentrations of these organics exceeded residential RBC values. 

Benzo(g,h,i)perylene and phenanthrene will be evaluated qualitatively in the uncertainty section because 

they lack quantitative toxicity values. 

Arsenic is selected as the only COPC in subsurface soil. It was detected in seven out of eight samples at 

a range of 0.3 mg/kg to 3.9 mg/kg. The maximum concentration of arsenic exceeded RBCs developed for 

the industrial land use scenario. Organic chemicals were detected in subsurface soils, but at levels less 

than industrial RBC values. Phenanthrene and 2-methylnaphthalene will be evaluated qualitatively in the 

uncertainty section because they lack quantitative toxicity values. 

4.6.2.2 Sediment and Surface Water 

Several VOCs, phthalates, PAHs, PCBs, pesticides and metals were detected in one or more of the 

sediment samples collected at SWMU 7. Methylene chloride and metals were detected in surface-water 

samples collected at SWMU 7. The occurrence and distribution of chemicals in sediment and surface 

water are presented in Tables 4-12 through 4-15. Summary statistics, COPC selection results, and 

representative concentrations for chemicals detected in SWMU 7 sediment and surface water are also 

AIK-98-0001 4-63 CTO-0007 



TABLE 4-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT SWMU 7 (mglkg) 

NAS KEY WEST 

f 
52 

lchemica, 1-1 I~~.~~~ lyz[ 
of Detection Positive Detection Averaae of Detection Positive Detection 

. Aluminum 1 12112 1 97.7 - 3,350 1 1,332 1 515 1 1,630 - 4,330 1 2,483 1 2,483 
Antimonv 1 0113 1 Not detected 1 I l/Q I 7-7 I 7 I 3.21 

I 

3.6 5.8 
_.-. 

Arsenic 8112 1.5 - 7 2.63 6/Q - 4.13 3.23 
Barium 13113 5 - 15.2 9.27 919 5.6 - 14.9 10.4 10.4c 
Beryllium 1113 0.12 - 0.12 0.06 4/Q 0.28 - 0.46 0.39 0.21 
Cadmium 3/l 3 0.06 - 0.9 0.22 619 0.77 - 2.8 1.73 1.45 

Chromium*” 8i13 2.1 - 11.7 5.01 919 6.9 - 32.3 18.86 18.88 
Coooer 13113 0.76 - 34.6 8 88 Q/Q 116 - 127 5249 574s 

Cyanide 0113 Not detected l/2 13~ - 13 13 Q.OC 
Iron 12112 109 - 3,640 1,199 515 2,130 - 4,270 3,490 3,490 
Lead 12113 5.5 - 56.5 17.97 Q/Q 29 45 - 209 101 03 101 

Manganese 12112 4 - 38.6 15.39 515 14.6 - 305 25.711 25.71 
Mercury 4/l 3 0.04 - 0.07 0.05 619 0.13 - 1.8 0.53 0.37 
Nickel IO/l3 0.7 - 5.5 2.15 6/Q 3.6 - 11 7.78 6.34 
Silver III? n5 -n5 0.27 5/Q 0.7 - 29.1 10.25 6.01 

340 717 inn - 3nn IA1 A7 7nn nr 
-... “. I ., .- I “.- “.” 

Sulfide I II1 1 340-340 , -.- , -.- I .-- --- 
Tin 112 1 0.99 - 0.99 1 3 I 314 I 24 - 200 1 

. . . .- ---.-_ 
t 

l&i 
85.10 64.97 

vanadium 13113 1 1.6 - 11.7 1 5.081 819 I 2.4 - 10.48 9.4f! 
Zinc 8113 I 3.5 - 140 1 25.741 9/Q 1 83.7 - 487 300.29 300.29 

Applicable Representative Basis of 
Risk-Based Concentration COPC 

Concentration 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sediment RBCs are adapted using residential soil RBC. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 
C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 
D - Not COPC (nutlmineral) 

**As Chromium VI 
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TABLE 4-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT SWMU 7 (mg/kg) 

NASKEYWEST 

Background Site Average Average Applicable Representative 
Frequency Range of Frequency Range of of Detected of all Risk·Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 
Aluminum 12/12 97.7 - 3,350 1,332 5/5 1,630 - 4,330 2,483 2,483 7,800 4,190 
Antimony 0/13 Not detected - 1/9 7 - 7 7 3.21 3.1 7. 
Arsenic 8/12 1.5 - 7 2.63 6/9 3.6 - 5.8 4.13 3.23 0.43 5.38 
Barium 13/13 5 - 15.2 9.27 9/9 5.6 - 14.9 10.4 10.40 550 14 
Beryllium 1/13 0.12 - 0.12 0.06 4/9 0.28 - 0.46 0.39 0.21 0.15 0.46 
Cadmium 3/13 0.06 - 0.9 0.22 6/9 0.77 - 2.8 1.73 1.45 3.9 2.39 

Chromium" 8/13 2.1 - 11.7 5.01 9/9 6.9 - 32.3 18.86 18.86 39 28.4 
Copper 13/13 0.76 - 34.6 8.88 9/9 11.6 - 127 52.49 52.49 310 127. 
Cyanide 0/13 Not detected - 1/2 13 - 13 13 9.00 160 13. 
Iron 12/12 109 - 3,640 1,199 5/5 2,130 - 4,270 3,490 3,490 2,300 4,270 
Lead 12/13 5.5 - 56.5 17.97 9/9 29.45 - 209 101.03 101 400 169 
Manganese 12/12 4 - 38.6 15.39 5/5 14.6 - 30.5 25.71 25.71 180 30.5 
Mercury 4/13 0.04 - 0.07 0.05 6/9 0.13 - 1.8 0.53 0.37 2.3 1.8 
Nickel 10/13 0.7 - 5.5 2.15 6/9 3.6 - 11 7.78 6.34 160 10.8 

Silver 1/13 0.5 - 0.5 0.27 5/9 0.7 - 29.1 10.25 6.01 39 29.1 
Sulfide 1/1 340 - 340 340 2/2 100 - 300 141.42 200.00 - 300. 
Tin 1/2 0.99 - 0.99 3 3/4 24 - 200 85.10 64.97 4,700 200 
vanadium 13/13 1.6 - 11.7 5.08 8/9 2.4 - 16.6 10.48 9.48 55 16.6 
Zinc 8/13 3.5 - 140 25.74 9/9 83.7 - 487 300.29 300.29 2,300 487 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sediment RBCs are adapted using residential soil RBC. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not CO PC (Max<RBC) 
C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 
o - Not COPC (nut.lmineral) 

""As Chromium VI 

Basis of 
CO PC 

COPC Selection' 
N A 
Y C 
Y C 
N A 
Y C 
N A 
N A 
N A 
N A 
Y C 
N A 
N A 
N A 
N A 
N A 
N 0 
N A 
N A 
N A 



TABLE 4-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANIC8 IN SEDIMENT AT SWMU 7 (pglkg) 

NAS KEY WEST 

I I Backaround I I Site I Averaae I I I I 
Frequency I Range of Frequency I Range of of - 1 Average 1 Applicable 1 Representative 1 

I Chemical 

1 Det;~tion 1 ~2iti;tin 1 AveraaeI Det~ition I ;zitiv;, IDetected of all I Risk-Based I Concentration I 

Values Values Concentration for Site Data COPC 

Basis of 

COPC 

Selection* 

4,4’-DDD II12 3.9 - 3.9 13.03 315 10.05 - 58 34.38 24.72 2,700 58 N A 

4,4-DDE 5112 2.2 - 149 19.85 617 12.9 - 450 131.09 113.14 1,900 450 N A 

A A’-I-M-IT 1117 37 - 37 i3n7 7/F, 5.7 - 674 339.85 144.43 1,900 674 N A 

‘Fluoranthene II13 690 - 690 982.38 II9 4,000 - 4,000 4,000 1,364 310,000 4,000 N A 

Phenanthrene 0113 Not detected - II9 900 - 900 900 1,101 900 Y F 

Pvrene II13 509 - 509 968.46 II9 4.000 - 4.000 4.000 1.364 230.000 4.000 N A 
I . I I I I 

VOLATILE ORGANIC COMPOUNDS 

2-butanone I II6 1 4-4 I 8.491 II2 1 8-8 I 8 1 8.751 4,700,000~ 81Nj A 

Acetone 1 316 1 4 - 120 I 30.901 212 I 60 - 190 1 125 1 125 1 780,OOOl 190 1 N 1 A 

Cis-1,2-dichloroethene I 012 I Not detected 1 - I II4 1 3-3 I 3 1 2.941 78,OOOj 31N1 A 

Methylene chloride I 116 1 5-5 I 5.831 214 1 34 - 49 1 41.501 36.6Ol 85,OOOl 49 1 N 1 A 

Notes: 

Because most organics are not naturally occuring. selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index, 

*A - Not COPC (Max<RBC) 

B - COPC (Max>RBC, organics) 

E - COPC - (same family) 

F - COPC (eval. qual.) 

() 
-I 
o 
b o 
o 
-..J 

TABLE 4-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SEDIMENT AT SWMU 7 (1.I9/kg) 

NAS KEY WEST 

Background Site Average 
Frequency Range of Frequency Range of of Average Applicable Representative 

of Positive of Positive Detected of all Risk-Based Concentration 
Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 
PESTICIDES/PCBs 
4,4'-DDD 1/12 3.9 - 3.9 13.03 3/5 10.05 - 58 34.38 24.72 2,700 58 
4,4'-DDE 5/12 2.2 - 149 19.85 6/7 12.9 - 450 131.09 113.14 1,900 450 
4,4'-DDT 1/12 3.7 - 3.7 13.02 2/5 5.7 - 674 339.85 144.43 1,900 674 
alpha-BHC 3/8 1.1 - 1.5 7.11 2/4 2.5 - 5.6 4.05 6.65 100 5.6 
Aroclor-1260 1/15 40.8 - 40.8 70.57 3/6 56.4 - 510 262.13 195.57 320 510 
Delta-BHC 2/12 2.8 - 15.7 7.35 3/5 5 - 13 9.83 9.60 - 13 
Dieldrin 0/12 Not detected - 1/4 6 - 6 6 12.11 40 6 
Endrin 1/12 1.4 - 1.4 12.89 2/5 6.6 - 8.1 7.35 11.43 2,300 8.1 
gamma-BHC (lindane) 4/12 1.2 - 2.1 6.72 1/4 11.6 - 11.6 11.6 8.20 490 11.6 

gamma-chlordane 0/1 Not detected - 1/2 51 - 51 51 63 490 51 
SEMIVOLATILE ORGANIC COMPOUNDS 
Benzo(a)anthracene 0/13 Not detected - 1/9 1,910 - 1,910 1,910 1,151 880 1,910 

Benzo(b)fluoranthene 1/13 489 - 489 966.92 1/9 3,500 - 3,500 3,500 1,328 880 3,500 
Benzo(g, h, i)perylene 0/13 Not detected - 1/9 992 - 992 992 1,030 - 992 
Bis(2-ethylhexyl)phthalate 1/6 4,500 - 4,500 1,992 2/7 580 - 620 600 942.50 46,000 620 

Chrysene 1/13 417 - 417 961.38 1/9 2,120 - 2,120 2,120 1,155 88,000 2,120 

Fluoranthene 1/13 690 - 690 982.38 1/9 4,000 - 4,000 4,000 1,364 310,000 4,000 

Phenanthrene 0/13 Not detected - 1/9 900 - 900 900 1,101 - 900 

Pyrene 1/13 509 - 509 968.46 1/9 4,000 - 4,000 4,000 1,364 230,000 4,000 
VOLATILE ORGANIC COMPOUNDS 
2-butanone 1/6 4 - 4 8.49 1/2 8 - 8 8 8.75 4,700,000 8 
Acetone 3/6 4 - 120 30.90 2/2 60 - 190 125 125 780,000 190 

Cis-1,2-dichloroethene 0/2 Not detected - 1/4 3 - 3 3 2.94 78,000 3 
Methylene chloride 1/6 5 - 5 5.83 2/4 34 - 49 41.50 36.60 85,000 49 

Notes: 

Because most organics are not naturally occuring. selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not CO PC (Max<RBC) 

B - CO PC (Max>RBC, organics) 

E - COPC - (same family) 

F - CO PC (eval. qual.) 

COPC 

N 

N 

N 

N 

Y 
Y 
N 

N 

N 

N 

Y 
Y 

Y 
N 

Y 
N 

Y 
N 

N 

N 

N 

N 

Basis of 
COPC 

Selection* 

A 

A 

A 

A 

B 

F 

A 

A 

A 

A 

B 

B 

EF 

A 

E 

A 
F 

A 

A 

A 

A 

A 
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--;:0 
-"ro 
~< CD . 
ex> I\.) 



TABLE 4-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT SWMU 7 (pg/L) 

NAS KEY WEST 

r 
I 

Background Site Average Average Applicable Representative Basis of 
Frequency Range of Frequency Range of of Detected of all Risk-Based Concentration COPC 

Chemical of Detection Positive Detection Averaae of Detection Positive Detection Values Values Concnntratinn fnr Sitcl lhta CflPC Sdmrtinn* 
. - . - - -  - - . . -  - . . - . - - . - . .  . - .  - . - - - I I  - - .  -  - - . - - . . - . .  

64.941 14 I 220 I Y I C 
I I I 

Antimonv I 4112 I 3.5 - 205 I 
7 Q7l nnin I 95 1 N 1 G 

. I I I __ ___ _-_ I 
Arsenic I 3113 I 2.6 - 5.2 I 3.971 II9 I 2.5 - 2.5 I 2. - , - -. , -_- .- b.. 

Barium III13 I 47-163 1 6 ml 818 R-And 1 18 nnl ii2 nnl I 77 r -.-- -.- - .-.. _._” “.“W “I. .3 Y H 

Beryllium 2113 0.17 - 0.26 0.22 II9 1.1 - 1.1 1.1 0.34 0.0077 1.1 Y C 

Chromium** II13 16.4 - 16.4 2.62 4/Q 2.3 - 2.7 2.53 3.46 170 2.7 N A 

Cyanide 018 Not detected - II6 2.6 - 2.6 2.6 9.23 700 2.6 N A 

Iron 5112 8.5 - 170 24.7 l/5 168 - 168 168 99.82 - 168 Y H 

IManaanese I 2112 I 3.2 - 12.3 I 20 I 5/5 87-132 I II-I 071 inn71 - 12.1 Y H u- --~ , I I 
-_ __ 

I 
_. ._.- -.-- -.-- 

Mercurv I 6113 I n79-47 n 571 A/q I ni7..n34 I n id n 121 
I 

_ ._ _.-_ ..- I -.-- ..” -..- 1.-. -. .- “. .- 0.14 I 0.2051 N 

1 1 4,000 1 

1 G 

Sulfide Ill 4,000 - 4,000 1 212 1 3,000 - 6,000 1 4,500 1 4,500 1 I 6,000 1 N 1 D 

I i I I I I I 
Zinc I 5113 I 1.4 - 39.6 1 7.191 419 I 3.8 - 31.2 1 12.311 6.031 - I 31.2 1 Y 1 H 

ITin I 014 I Not detected I - I 314 I 30-180 1 86.131 68.351 - I ~~~ ~~~ 180 I v--T -H 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

D - Not COPC (nut.lmineral) 

G - Not COPC (Max>RBC & Maxc2XBkgdAvg) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

**As Chromium VI 

~ 
6 
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TABLE 4-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT SWMU 7 (1J9/L) 

NAS KEY WEST 

Background Site Average Average Applicable Representative 

Frequency Range of Frequency Range of of Detected of all Risk-Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

Antimony 4/12 3.5 - 205 33.71 3/8 90.5 - 220 169.83 64.94 14 220 

Arsenic 3/13 2.6 - 5.2 3.97 1/9 2.5 - 2.5 2.5 2.97 0.018 2.5 
Barium 11/13 4.7 - 16.3 6.93 8/8 8 - 40.4 18.06 18.06 - 37.3 

Beryllium 2/13 0.17 - 0.26 0.22 1/9 1.1 - 1.1 1.1 0.34 0.0077 1.1 

Chromium" 1/13 16.4 - 16.4 2.62 4/9 2.3 - 2.7 2.53 3.46 170 2.7 

Cyanide 0/8 Not detected - 1/6 2.6 - 2.6 2.6 9.23 700 2.6 

Iron 5/12 8.5 - 170 24.7 1/5 168 - 168 168 99.82 - 168 

Manganese 2/12 3.2 - 12.3 2.0 5/5 8.7 - 13.2 10.02 10.02 - 12.1 

Mercury 6/13 0.29 - 4.2 0.52 4/9 0.12 - 0.34 0.19 0.13 0.14 0.205 

Sulfide 1/1 4,000 - 4,000 4,000 2/2 3,000 - 6,000 4,500 4,500 - 6,000 

Tin 0/4 Not detected - 3/4 30 - 180 86.13 68.35 - 180 

Zinc 5/13 1.4 - 39.6 7.19 4/9 3.8 - 31.2 12.31 6.03 - 31.2 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

'A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

0- Not COPC (nuUmineral) 

G - Not CO PC (Max>RBC & Max<2XBkgdAvg) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

"As Chromium VI 

Basis of 

COPC 

COPC Selection" 

Y C 

N G 
Y H 
Y C 

N A 

N A 

Y H 
Y H 
N G 

N 0 
Y H 
Y H 
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TABLE 4-l 5 

E 
9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

6 
ORGANIC!3 IN SURFACE WATER AT SWMU 7 @g/L) 

25 NAS KEY WEST 

Background 

Frequency Range of 

of Positive 

Chemical Detection Detection 

VOLATILE ORGANIC COMPOUNDS 

Site Average 

Frequency Range of of Average Applicable Representative Basis of 

of Positive Detected of all Risk-Based Concentration COPC 

Average Detection Detection Values Values Concentration for Site Data COPC Selection* 

Methylene chloride I 319 1 1-l I 1.5 1 214 1 2 -2 I 2 1 4.751 4.7 1 2jNI A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs) 

RBCs represent concentrations associated with a I E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms 

e *A - Not COPC (MaxcRBC) 

8 

() 
-l o 
6 a a 
--J 

TABLE 4-15 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE WATER AT SWMU 7 (J.lg/L) 

NAS KEY WEST 

Background Site Average 

Frequency Range of Frequency Range of of Average Applicable Representative 

of Positive of Positive Detected of all Risk-Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

VOLATILE ORGANIC COMPOUNDS 

IMethylene chloride 1 3/9 1 - 1 1.5 2/4 2 - 2 2 4.751 4.7 2 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

"A - Not COPC (Max<RBC) 

Basis of 

COPC 

CO PC Selection" 

N A 
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presented in these tables. The following chemicals were selected as COPCs for SWMU 7 sediment and 

surface water: 

SEDIMENT 
lnoroanics Oroanics 
Antimony Aroclor-1260 
Arsenic Benzo(a)anthracene 
Beryllium Benzo(b)fluoranthene 
Iron Chrysene 

delta-BHC* 
Benzo(g,h,i)perylene* 
Phenanthrene* 

SURFACE WATER 
Inoroanics Orqanics 
Antimony None Selected 
Beryllium 
Barium** 
Iron** 
Manganese** 
Tin** 

Zinc** 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) were listed for those chemicals identified with two asterisks (‘*); however, quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Antimony, arsenic, beryllium, and iron were selected as COPCs for sediment at SWMU 7. Antimony, 

arsenic, and beryllium were detected sporadically in sediment samples. All detections of these metals 

exceeded residential RBCs. Iron was detected in five sediment samples at a range of 2,130 mg/kg 

through 4,270 mg/kg. The maximum and representative concentration of iron exceeded RBCs for 

residential soil exposure. Carcinogenic PAHs, including benzo(a)anthracene, benzo(b)fluoranthene, and 

chrysene were selected as COPCs in sediment at SWMU 7. They were each detected in one out of nine 

sediment samples. The maximum and representative concentrations of these PAHs were detected at 

concentrations exceeding residential soil RBCs. Aroclor-1260 was detected in 3 out of 6 samples at a 

range of 56.4 ug/kg through 510 ug/kg. The maximum and representative concentration of Aroclor-1260 

exceeded RBCs for residential soil exposure. Soil RBCs are used because RBCs protective of human 

health for sediment exposure are not currently published by EPA. Sediment exposures are significantly 

less than soil exposures; therefore, using residential soil RBCs for sediment ingestion is very conservative 

regarding protection of human health. Delta-BHC, benzo(g,h,i)perylene, and phenanthrene will be 

evaluated quantitatively in the uncertainty section because they lack qualitative toxicity values. 

WQSs were used as a point of comparison because RBCs for typical surface-water exposure 

(i.e., recreational exposures) are not currently published by EPA. It should be noted that surface-water 

exposure (recreational) is significantly less than the exposure basis for developing an applicable WQS 

Thus, the use of WQSs as RBCs to select surface-water COPCs is conservative regarding protection of 

human health. 
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presented in these tables. The following chemicals were selected as COPCs for SWMU 7 sediment and 

surface water: 

SEDIMENT 
Inorganics 
Antimony 
Arsenic 
Beryllium 
Iron 

Organics 
Aroclor-1260 
Benzo( a )anthracene 
Benzo(b )fluoranthene 
Chrysene 
delta-BHC* 
Benzo(g, h, i)perylene* 
Phenanthrene* 

SURFACE WATER 
Inorganics 
Antimony 
Beryllium 
Barium** 
Iron** 
Manganese** 
Tin** 
Zinc** 

Organics 
None Selected 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) were listed for those chemicals identified with two asterisks (**); however, quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Antimony, arsenic, beryllium, and iron were selected as COPCs for sediment at SWMU 7. Antimony, 

arsenic, and beryllium were detected sporadically in sediment samples. All detections of these metals 

exceeded residential RBCs. Iron was detected in five sediment samples at a range of 2,130 mg/kg 

through 4,270 mg/kg. The maximum and representative concentration of iron exceeded RBCs for 

residential soil exposure. Carcinogenic PAHs, including benzo(a)anthracene, benzo(b)fluoranthene, and 

chrysene were selected as COPCs in sediment at SWMU 7. They were each detected in one out of nine 

sediment samples. The maximum and representative concentrations of these PAHs were detected at 

concentrations exceeding residential soil RBCs. Aroclor-1260 was detected in 3 out of 6 samples at a 

range of 56.4 1l9/kg through 510 1l9/kg. The maximum and representative concentration of Aroclor -1260 

exceeded RBCs for residential soil exposure. Soil RBCs are used because RBCs protective of human 

health for sediment exposure are not currently published by EPA. Sediment exposures are significantly 

less than soil exposures; therefore, using residential soil RBCs for sediment ingestion is very conservative 

regarding protection of human health. Delta-BHC, benzo(g,h,i)perylene, and phenanthrene will be 

evaluated quantitatively in the uncertainty section because they lack qualitative toxiCity values. 

WQSs were used as a pOint of comparison because RBCs for typical surface-water exposure 

(i.e., recreational exposures) are not currently published by EPA. It should be noted that surface-water 

exposure (recreational) is significantly less than the exposure basis for developing an applicable WQS. 

Thus, the use of WQSs as RBCs to select surface-water COPCs is conservative regarding protection of 

human health. 
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Antimony and beryllium were selected as COPCs for surface water. Antimony was detected in three out 

of eight samples at a range of 90.5 pg/L to 220 pg/L. All concentrations of antimony exceeded the WQS. 

Beryllium was detected in one out of nine samples at a concentration of 1 .I pg/L that exceeded the WQS. 

Barium, iron, manganese, tin, and zinc were also selected as COPCs for surface water at SWMU 7. 

These chemicals did not have listed WQS values, but they do have available quantitative toxicity values. 

Therefore, to be conservative regarding protection of human health, these chemicals were included as 

COPCs and evaluated quantitatively under the surface-water exposure pathway scenario. 

4.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at SWMU 7 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 

4.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at SWMU 7 are presented in 

Section 4.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. IExample 

calculations for estimated intakes are presented in Appendix A. 

4.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under a RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds IE-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in three parts: 

l Carcinogenic risks 

l Noncarcinogenic risks 

l Comparison of groundwater results to screening criteria 
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Antimony and beryllium were selected as COPCs for surface water. Antimony was detected in three out 

of eight samples at a range of 90.5 1J9/L to 220 jJg/L. All concentrations of antimony exceeded the was. 
Beryllium was detected in one out of nine samples at a concentration of 1.1 iJg/L that exceeded the was. 
Barium, iron, manganese, tin, and zinc were also selected as COPCs for surface water at SWMU 7. 

These chemicals did not have listed was values, but they do have available quantitative toxicity values 

Therefore, to be conservative regarding protection of human health, these chemicals were included as 

COPCs and evaluated quantitatively under the surface-water exposure pathway scenario. 

4.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at SWMU 7 are presented in Appendix A. All relevant 

quantitative and qualitative toxiCity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 

4.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at SWMU 7 are presented in 

Section 4.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

4.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under a RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds 1 E-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in three parts: 

• Carcinogen ic risks 

• Noncarcinogenic risks 

• Comparison of groundwater results to screening criteria 
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A target risk range of 1 E-04 to 1 E-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of IE-06. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

4.6.5.1 Carcinogenic Risks 

Table 4-16 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risk for the hypothetical future residents is 3E-04, which is greater than both the EPA “target 

risk range” of IE-04 to IE-06 and the FDEP target risk of IE-06. Dermal contact with surface soil for the 

future resident has an incremental cancer risk of 2E-04. The dermal exposure route contributes the most 

to the cumulative carcinogenic risk for the future resident. This exposure route is also associated with 

high uncertainty based on the absorption efficiency (ABSEFF,,,) presented in Appendix C, 

Section 3.2.3.4. The principal COPCs contributing to this cancer risk are Aroclor-1260 and arsenic in 

surface soil. The estimated carcinogenic risks for trespasser adults (1 E-05) trespasser adolescents (1 E- 

05) maintenance workers (6E-06), and occupation workers (5E-05) are within the EPA target risk range 

but exceed the FDEP target risk. The estimated carcinogenic risk for excavation workers is below the 

EPA target risk range. Chemical-specific risks for COPCs are presented in Section 4.6.8. 

Table 4-17 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risk for the hypothetical future residents of 4E-05 is at the lower end of the EPA “target risk 

range” of 1 E-04 to 1 E-06, but exceed the FDEP target risk of 1 E-06. The dermal contact with surface-soil 
I 

contributes the most to the cumulative carcinogenic risk for the future resident. The estimated 

carcinogenic risks for all other receptors are below the EPA target risk range. Chemical-specific risks for 

COPCs are presented in Section 4.6.8. 

4.6.5.2 Noncarcinogenic Risks 

Table 4-16 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated under conditions established in the exposure 

assessment. The incidental ingestion route contributes the most to the cumulative carcinogenic risk for 

the future resident. The dermal exposure route also contributes to the cumulative carcinogenic risk for the 

future resident. This exposure route is also associated with high uncertainty based on the absorption 
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A target risk range of 1 E-04 to 1 E-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of 1 E-OS. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

4.6.5.1 Carcinogenic Risks 

Table 4-16 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risk for the hypothetical future residents is 3E-04, which is greater than both the EPA "target 

risk range" of 1 E-04 to 1 E-OS and the FDEP target risk of 1 E-OS. Dermal contact with surface soil for the 

future resident has an incremental cancer risk of 2E-04. The dermal exposure route contributes the most 

to the cumulative carcinogenic risk for the future resident. This exposure route is also associated with 

high uncertainty based on the absorption efficiency (ABSEFF oral) presented in Appendix C, 

Section 3.2.3.4. The principal copes contributing to this cancer risk are Aroclor-12S0 and arsenic in 

surface soil. The estimated carcinogenic risks for trespasser adults (1 E-05), trespasser adolescents (1 E-

05), maintenance workers (6E-OS), and occupation workers (5E-05) are within the EPA target risk range 

but exceed the FDEP target risk. The estimated carcinogenic risk for excavation workers is below the 

EPA target risk range. Chemical-specific risks for COPCs are presented in Section 4.6.8. 

Table 4-17 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risk for the hypothetical future residents of 4E-05 is at the lower end of the EPA "target risk 

range" of 1 E-04 to 1 E-06, but exceed the FDEP target risk of 1 E-06. The dermal contact with surface soil 

contributes the most to the cumulative carcinogenic risk for the future resident. The estimated 

carcinogenic risks for all other receptors are below the EPA target risk range. Chemical-specific risks for 

COPCs are presented in Section 4.6.8. 

4.6.5.2 Noncarcinogenic Risks 

Table 4-16 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated under conditions established in the exposure 

assessment. The incidental ingestion route contributes the most to the cumulative carcinogenic risk for 

the future resident. The dermal exposure route also contributes to the cumulative carcinogenic risk for the 

future resident. This exposure route is also associated with high uncertainty based on the absorption 
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TABLE 4-16 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
SWMU 7* 

NAS KEY WEST, KEY WEST, FLORIDA 

Exposure Trespasser Trespasser Maintenance Excavation 
Route Resident Adult Adolescent Worker Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soil 
Incidental ingestion 
Dermal Contact 
Inhalation of Fuaitive Dust 

9E-05 2E-06 2E-06 1 E-06 NA 
2E-04 7E-06 7E-06 5E-06 NA 
IE-12 9E-15 6E-15 IE-14 NA 
3E-04 9E-06 9E-06 6E-06 NA 

NA NA NA NA 3E-08 NA 
NA NA NA NA 7E-08 NA 
NA NA NA NA IF-15 NA 

ISubtotal U 
I .- .- 

I NA I NA I NA I NA I IE-07 I m 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 

6E-06 3E-07 4E-07 NA NA 
1 E-05 2E-06 2E-06 NA NA 
2E-05 2E-06 2E-06 NA NA 

2E-06 2E-07 2E-07 NA NA 
7E-07 9E-08 8E-08 NA NA 
2E-06 2E-07 3E-07 NA NA 

I , 

Shellfish 
1 lnaestion of Shellfish I NA I 

.a---- - 

Subtotal 
TOTAL 
HAZARD INDEX 

NA NA NA NA 

I NA NA NA NA NA 
1 3E-04 1 E-05 1 E-05 6E-06 1 E-07 

Surface Soil 
incidental Ingestion 
Dermal Contact 
inhalation of Fugitive Dust 
Subtotal 
Subsurface Soil 

5E-01 4E-03 8E-03 2E-03 NA 2E-02 
3E-01 1 E-02 2E-02 7E-03 NA 6E-02 

** ** ** ** NA ** 

8E-01 2E-02 3E-02 9E-03 NA 6E-02 

Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
-. ..-. . 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

1 E-01 3E-03 6E-03 NA NA 
1 E-01 2E-02 2E-02 NA NA 
2E-01 2E-02 3E-02 NA NA 

1 E+OO 7E-02 1 E-01 NA NA 
9E-01 4E-02 6E-02 NA NA 
2E+OO 1 E-01 2E-01 NA NA 

Ingestion of Shellfish 
Subtotal 
TOTAL 

NA NA NA NA NA 
NA NA NA NA NA 

3E+OO 1 E-01 3E-01 9E-03 2E-02 

* = Chemical-Specific Risks are presented in Section 4.6.8. 
* = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 4-16 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
SWMU T* 

NAS KEY WEST, KEY WEST, FLORIDA 

Exposure Trespasser Trespasser 
Route Resident Adult Adolescent 

INCREMENTAL CANCER RISK 
Surface Soli 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
SedIment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish 
Ingestion of Shellfish 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
ShellfIsh 
Ingestion of Shellfish 
Subtotal 
TOTAL 

9E-05 2E-06 
2E-04 7E·06 
1E-12 9E-15 
3E-04 9E-06 

NA NA 
NA NA 
NA NA 
NA NA 

BE-06 3E-07 
1E-05 2E-Oe 
2E-05 2E-06 

2E-OB 2E-07 
7E-07 9E-08 
2E-OB 2E-07 

NA NA 
NA NA 

3E-04 1E-05 

5E-01 4E-03 
3E-01 1E-02 

* .. .... 
BE-01 2E-02 

NA NA 
NA NA 
NA NA 
NA NA 

1E-01 3E-03 
1E-01 2E-02 
2E-01 2E-02 

1E+OO 7E-02 
9E-01 4E-02 
2E+OO 1E-01 

NA NA 
NA NA 

3E+OO 1E-01 

* = Chemical-Specific Risks are presented in Section 4.6.8. 

2E-06 
7E-Oe 
6E-15 
9E-D6 

NA 
NA 
NA 
NA 

4E-07 
2E-Oe 
2E-06 

2E-07 
BE-DB 
3E-07 

NA 
NA 

1E-05 

BE-03 
2E-02 ... 
3E-02 

NA 
NA 
NA 
NA 

BE-03 
2E-02 
3E-02 

1E-01 
6E-02 
2E-01 

NA 
NA 

3E-01 

1E-06 
5E-06 
1E-14 
6E-OB 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

BE-oe 

2E-03 
7E-03 .... 
9E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

9E-03 

NA 
NA 
NA 
NA 

3E-OB 
7E-Oa 
1E-15 
1E-07 

NA 
NA 
NA 

NA 
NA 
NA 

I NA 
I 1E-07 

NA 
NA 
NA 
NA 

5E-03 
1E-02 ... 
2E-02 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

2E-02 
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'IE-05 
4E-05 
2E-13 
6E-05 

~
A 

NA 
NA 
NA 

EA 
NA 
NA 

: 

NA 
NA 
NA 

idA 
NA 

:iE-OS 

:2E-02 
BE-02 

* .. 

BE-02 

~
A 

NA 
NA 
NA 

EA 
NA 
NA 

I 

NA 
NA 
NA 

~
A 

NA 
3E-02 

- = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 4-17 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 

SWMU 7* 
NAS KEY WEST, KEY WEST, FLORIDA 

Exposure Trespasser Trespasser Maintenance Excavation Occupational 
Route Resident Adult Adolescent Worker Worker Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
incidental ingestion 3E-05 1 E-07 QE-08 ZE-07 NA 4E-06 
Dermal Contact 1 E-05 3E-07 1 E-07 4E-07 NA 3E-06 
Inhalation of Fugitive Dust 4E-13 2E-15 6E-16 4E-15 NA QE-14 
Subtotal 4E-05 4E-07 2E-07 5E-07 NA 7E-06 
Subsurface Soil 
Incidental Ingestion NA NA NA NA 2E-09 NA 
Dermal Contact NA NA NA NA 3E-09 NA 
‘Inhalation of Fugitive Dust NA NA NA NA 3E-16 NA 
Subtotal NA NA NA NA 5E-09 NA 
Sediment 
Incidental Ingestion QE-07 3E-08 2E-08 NA NA NA 
Dermal Contact 4E-07 7E-08 3E-08 NA NA NA 
Subtotal 1 E-06 1 E-07 5E-08 NA NA NA 
Surface Water 
Incidental Ingestion 3E-07 ] 3E-08 1 2E-08 NA NA NA 
Dermal Contact 3E-07 1 2E-08 1 8E-09 NA NA NA 
Subtotal 5E-07 1 5E-08 1 3E-08 NA NA NA 
Shellfish 
Ingestion of Shellfish NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA 
TOTAL 4E-05 6E-07 3E-07 5E-07 5E-09 7E-06 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soil 
Incidental Ingestion 
Dermal Contact 
inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental ingestion 
Dermal Contact 
Subtotal 

5E-01 QE-04 2E-03 QE-04 NA 2E-02 
6E-02 1 E-03 4E-04 1 E-03 NA 1 E-02 

** ** ** ** NA ** 

6E-01 2E-03 2E-03 2E-03 NA 3E-02 

NA NA NA NA 7E-04 NA 
NA NA NA NA 1 E-03 NA 
NA NA NA NA ** NA 
NA NA NA NA 2E-03 NA 

6E-02 7E-04 2E-03 NA NA NA 
1 E-02 2E-03 2E-03 NA NA NA 
7E-02 2E-03 4E-03 NA NA NA 

Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 

7E-01 3E-02 7E-02 NA NA NA 
6E-01 2E-02 3E-02 NA NA NA 
1 E+OO 5E-02 1 E-01 NA NA NA 

Shellfish 
Ingestion of Shellfish 
Subtotal 
TOTAL 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

2E+OO 6E-02 1 E-01 2E-03 2E-03 3E-02 

l = Chemical-Specific Risks are presented in Section 4.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 4-17 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
SWMU 7* 

NAS KEY WEST, KEY WEST, FLORIDA 

Exposure 
Route Resident 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface 5011 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish 
Ingestion of Shellfish 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface 5011 
I ncidental Ingestion 
Dermal contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish 
Ingestion of Shellfish 
Subtotal 
TOTAL 

3E-05 
1E-05 
4E-13 
4E-05 

NA 
NA 
NA 
NA 

9E-07 
4E-07 
1E-06 

3E-07 
3E-07 
5E-07 

NA 
NA 

4E-05 

5E-01 
6E-02 

** 

6E-01 

NA 
NA 
NA 
NA 

6E-02 
1E-02 
7E-02 

7E-01 
6E-01 
1E+OO 

NA 
NA 

2E+OO 

Trespasser Trespasser Maintenance 
Adult Adolescent Worker 

1E-07 9E-08 2E-07 
3E-07 1E-07 4E-07 
2E-15 6E-16 4E-15 
4E-07 2E-07 5E-07 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

3E-08 2E-08 NA 
7E-08 3E-08 NA 
1E-07 SE-08 NA 

3E-08 2E-OB NA 
2E-OB BE-09 NA 
5E-08 3E-08 NA 

NA NA NA 
NA NA NA 

6E-07 3E-07 5E-07 

9E-04 2E-03 9E-04 
1E-03 4E-04 1E-03 

** ** ** 

2E-03 2E-03 2E-03 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

7E-04 2E-03 NA 
2E-03 2E-03 NA 
2E-03 4E-03 NA 

3E-02 7E-02 NA 
2E-02 3E-02 NA 
SE-02 1E-01 NA 

NA NA NA 
NA NA NA 

6E-02 1E-01 2E-03 

* = Chemical-Specific Risks are presented in Section 4.6.8. 

NA 
NA 
NA 
NA 

2E-09 
3E-09 
3E-16 
5E-09 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

5E-09 

NA 
NA 
NA 
NA 

7E-04 
1E-03 

** 

2E-03 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

2E-03 

** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 

NA = Not Applicable; pathway is not applicable for the respective media. 
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Occupational 
Worker 

4E-06 
3E-06 
9E-14 
7E-06 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

7E-06 

2E-02 
1E-02 

** 

3E-02 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

3E-02 

CTO-OOO? 
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‘. 
efficiency (ABSEFF,,,) presented in Appendix C, Section 3.2.3.4. The principal COPCs contributing to the 

noncarcinogenic risk are arsenic, antimony, and iron in surface soil and antimony in surface water. The 

target organs are as follows: arsenic (skin), antimony (heart), and iron (pancreas and liver). The HI for 

antimony (via exposure to surface soil and surface water) is greater than 1 .O. The HIS for arsenic: and iron 

(via exposure to surface soil) are less than 1.0. The HIS for all other receptors at SWMU 7 are less than 

1 .O. Chemical-specific risks for COPCs are presented in Section 4.6.8. 

Table 4-17 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated under conditions established in the exposure 

assessment. The HI for antimony (via exposure to surface soil and surface water) is greater than 1.0. 

The HIS for arsenic and iron (via exposure to surface soil) are less than 1.0. The HIS for all other 

receptors at SWMU 7 are less than or equal to 1 .O. Chemical-specific risks for COPCs are presented in 

Section 4..6.8. 

4.6.5.3 Groundwater and the Quantitative Risk Assessment 

. . . 
Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authlority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the SWMU 7 versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 4-l 8 and 4-l 9 for inorganics and Iorganics, 

respectively. The results of this preliminary comparison for SWMU 7 are presented in this section. 

The maximum values of antimony exceeded both its respective MCL and tap water RBC values. 

Antimony was detected in one out of four samples at a concentration of 46 pg/L. Arsenic, chromium VI, 

and cyanide concentrations exceeded tap water RBCs; however, this is not uncommon for Iunfiltered 

groundwater. Four organic chemicals, 2-butanone, acetone, bis(2-ethylhexyl)phthalate, and methylene 

chloride, were detected in groundwater. These chemicals are considered common laboratory 

contaminants. The concentrations of these organic constituents did not exceed either MCLs or RIBCs. 
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efficiency (ABSEFF oral) presented in Appendix C, Section 3.2.3.4. The principal COPCs contributing to the 

noncarcinogenic risk are arsenic, antimony, and iron in surface soil and antimony in surface water. The 

target organs are as follows: arsenic (skin), antimony (heart), and iron (pancreas and liver). The HI for 

antimony (via exposure to surface soil and surface water) is greater than 1.0. The His for arsenic and iron 

(via exposure to surface soil) are tess than 1.0. The His for all other receptors at SWMU 7 are less than 

1.0. Chemical-specific risks for COPCs are presented in Section 4.6.B. 

Table 4-17 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workers. The 

cumulative Ht for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not antiCipated under conditions established in the exposure 

assessment. The HI for antimony (via exposure to surface soil and surface water) is greater than 1.0. 

The His for arsenic and iron (via exposure to surface soil) are less than 1.0. The His for all other 

receptors at SWMU 7 are less than or equal to 1.0. Chemical-specific risks for COPCs are presented in 

Section 4.6.8. 

4.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, un potable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys, 

A preliminary comparison of unfiltered groundwater concentrations at the SWMU 7 versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 4-18 and 4-19 for inorganics and organics, 

respectively. The results ofthis preliminary comparison for SWMU 7 are presented in this section. 

The maximum values of antimony exceeded both its respective MCl and tap water RBC values. 

Antimony was detected in one out of four samples at a concentration of 46 J..Ig/L Arsenic, chromium VI, 

and cyanide concentrations exceeded tap water RBCs; however, this is not uncommon for unfiltered 

groundwater. Four organic chemicals, 2-butanone, acetone, bis(2-ethylhexyl)phthalate, and methylene 

chloride, were detected in groundwater. These chemicals are considered common laboratory 

contaminants. The concentrations of these organic constituents did not exceed either MCLs or RBCs. 
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TABLE 4-I 8 

6 

9 
OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLS AND RBCS 

E 
INORGANICS IN GROUNDWATER AT SWMU 7 (yg/L) 

8 NAS KEY WEST 

I-. .p 
I Chemical I Detecth on - 

ucw.nyv ““I I” 31w3 

Frequency Average of Average Maximum Maximum Tap Water Maximum 
Range of of Range of Detected of all Contaminant Exceeds Risk-Based Exceeds 

Positive Detection Average Detection Positive Detection Values Values Level MCL’? Concentration RBC? 
46 - 46 45.95 16.24 6 Y 1.5 Y 

4.3 - 4.7 4.5 5.39 50 N 0.045 Y 
I 1 IO - 39.5 22.18 22.18 2,000 N 260 N 

,511 214 13.9 - 22.1 18 9.50 100 N 18 Y 

I I.471 I----- 190 1 63.80 200 N 73 Y 
4.60 15*** N 15 N Lead II12 2.5 - 2.5 1.39 214 5.9 - 9.5 7.7 

Manganese 7110 2 - 10 3.78 212 6-9 7.6 7.60 - NA 84 N 
Mercury 4/l 3 0.13 - 0.24 0.10 II4 0.24 - 0.24 0.24 0.12 2 N 1.1 N 
Sulfide 313 10,000 - 52,000 28000 Ill 4,000 - 4,000 4,000 4,000 NA NA 
Zinc 3113 3.425 - 15.3 2.82 214 16.7 - 17.8 I 17.231 

I 
9.111 - 

I I --.. 
1 NA j 1.100 I N 
I I I 

. 
-1 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 pglL EPA MCL is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable 

*As Total chromium 

***Lead Action Level 

» 
~ o 
m en 
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';'l 
01 
<H 
01 o 

() 

b 
6 
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Frequency 

of 

Chemical Detection 

Antimony 0/12 

Arsenic 3/13 

Barium 10/13 

Chromium* 3/13 

Cyanide 2/8 

lead 1/12 

Manganese 7/10 

Mercury 4/13 

Sulfide 3/3 
Zinc 3/13 

Notes: 

TABLE 4-18 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLS AND RBCS 
INORGANICS IN GROUNDWATER AT SWMU 7 (lJg/L) 

NAS KEY WEST 

Background Site 

Frequency Average of Average Maximum Maximum 

Range of of Range of Detected of all Contaminant Exceeds 

Positive Detection Average Detection Positive Detection Values Values level MCl? 

Not detected - 1/4 46 - 46 45.95 16.24 6 Y 
4.1 - 11.9 4.54 2/4 4.3 - 4.7 4.5 5.39 50 N 

6.4 - 19.45 10.20 4/4 10 - 39.5 22.18 22.18 2,000 N 

0.71 - 13 2.51 2/4 13.9 - 22.1 18 9.50 100 N 

2.4 - 5.525 1.47 1/3 190 - 190 190 63.80 200 N 

2.5 - 2.5 1.39 2/4 5.9 - 9.5 7.7 4.60 15""" N 

2 - 10 3.78 2/2 6 - 9 7.6 7.60 - NA 
0.13 - 0.24 0.10 1/4 0.24 - 0.24 0.24 0.12 2 N 

10,000 - 52,000 28000 1/1 4,000 - 4,000 4,000 4,000 - NA 

3.425 - 15.3 2.82 2/4 16.7 - 17.8 17.23 9.11 - NA 

Maximum Contaminant levels (MCls) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 1J9/l EPA MCl is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable 

*As Total chromium 

"""lead Action level 

Tap Water Maximum 

Risk-Based Exceeds 

Concentration RBC? 

1.5 Y 
0.045 Y 

260 N 

18 Y 
73 Y 
15 N 

84 N 

1.1 N 

- NA 

1,100 N 
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Chemical 

SEMIVOLATILE ORGANI 

TABLE 4-l 9 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
ORGANICS IN GROUNDWATER AT SWMU 7 (pg/L) 

NAS KEY WEST 

Frequency 

of 

Detection 

COMPOUI 

Background I Site I 
Average Maximum 

Frequency of Average Contami- 

Range of of Range of Detected of all nant 

Positive Detection Averaae Detection Positive Detection Values Values Level 

DS 

Tap Water 

Maximum Risk-Based Maximum 

Exceeds Concentra- Exceeds 

MCL? tion RBC? 

P Notes: 

2 
Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable. 

~ 
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TABLE 4-19 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
ORGANICS IN GROUNDWATER AT SWMU 7 (Jlg/L) 

NAS KEY WEST 

Background Site 

Average Maximum 

Frequency Frequency of Average Contami· 

of Range of of Range of Detected ofal! nant 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values level 
SEMIVOLA TilE ORGANIC COMPOUNDS 

IBis(2.ethylhexyl)phthalate I 0/7 I Not detected 1/1 2 - 2 2 2 6 
VOLA TILE ORGANIC COMPOUNDS 
2-butanone 2/4 7 - 32 11.63 1/1 2 - 2 2 2 -
Acetone 1/4 5 - 5 5.00 1/1 5 - 5 5 5 -
Methylene chloride 2/4 1 - 1 1.75 1/2 1 - 1 1 4.25 5 

Notes: 

Maximum Contaminant Levels (MGLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Maximum 
Exceeds 

MCl? 

N 

NA 

NA 

N 

Risk-based screening levels (RBGs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBGs originate from EPA Region 3 RBGs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable. 

Tap Water 
Risk·Based Maximum 
Concentra· Exceeds 

tion RBC? 

4.8 N 

190 N 

370 N 

4.1 N 
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Uncertainties for SWMU 7 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of SWMU 7 risk 

assessment results: 

l The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and HI 

(via surface soils and surface water) for the future residential receptors. The uncertainty associated 

with the dermal exposure route may overestimate the risk at SWMU 7. 

l Arsenic is a major contributor to the cumulative carcinogenic risks in surface soil. The carcinogenic@ 

of arsenic via ingestion is not confirmed by the available data. However, the EPA has proposed an 

oral unit risk factor that was used for oral and dermal exposures to arsenic. Since arsenic is a major 

contributor to the risk, risks may be overstated. 

. Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at SWMU 7 (i.e., certain metals in sediment and surface water). This selection 

bias is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

l In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

l Four chemicals (delta-BHC, benzo(g,h,i)perylene, 2-methylnaphthalene, and phenanthrene) did not 

have a listed toxicity value for use in the quantitative risk assessment; therefore, no risks were 

estimated for exposure to these chemicals in surface soil and sediment. These chemicals were 

detected at low frequencies and levels that were comparable to other pesticides and PAHs in 

sediment. These conditions could possibly underestimate the carcinogenic and noncarcinogenic risk 

at SWMU 7, but without additional toxicity information, this uncertainty remains unknown. 
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Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of SWMU 7 risk 

assessment results: 

• The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and HI 

(via surface soils and surface water) for the future residential receptors. The uncertainty associated 

with the dermal exposure route may overestimate the risk at SWMU 7. 

• Arsenic is a major contributor to the cumulative carcinogenic risks in surface soil. The carcinogenicity 

of arsenic via ingestion is not confirmed by the available data. However, the EPA has proposed an 

oral unit risk factor that was used for oral and dermal exposures to arsenic. Since arsenic is a major 

contributor to the risk, risks may be overstated. 

• Use of residential RSCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at SWMU 7 (i.e., certain metals in sediment and surface water). This selection 

bias is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

• In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

• Four chemicals (delta-SHe, benzo(g,h,i)perylene, 2-methylnaphthalene, and phenanthrene) did not 

have a listed toxicity value for use in the quantitative risk assessment; therefore, no risks were 

estimated for exposure to these chemicals in surface soil and sediment. These chemicals were 

detected at low frequencies and levels that were comparable to other pesticides and PAHs in 

sediment. These conditions could possibly underestimate the carcinogenic and noncarcinogeniC risk 

at SWMU 7, but without additional toxicity information, this uncertainty remains unknown. 
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4.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for SWMU 7. 

4.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment, a subset of chemicals, called 

Chemicals of Concern (COCs), was selected for the evaluation of remedial clean-up goal options (RGOs). 

At SWMU 7, COCs were included in the RGO evaluation only if the COC’s contribution to risk exceeds a 

cancer risk level of 1 E-06 or a hazard quotient of 0.1. The COCs selected at SWMU 7 are as follows: 

0 Surface Soils 

Aroclor-1260 

Arsenic 

Antimony 

Benro(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Beryllium 

Indeno(l,2,3-cd)pyrene 

Iron 

Arsenic was selected as a COC in soil because its contribution to the cancer risk level is greater than IE- 

06 and because its contribution to the noncarcinogenic risk is greater than 0.1 (future residential neceptor). 

Aroclor-1260, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, beryllium, and indeno(l,2,3- 

cd)pyrene were selected as COCs in soil because their contribution to the cancer risk was greater than 

lE-06 (future residential receptor). Antimony and iron were selected as COCs in soil beCaUSe their 

contribution to the noncarcinogenic risk was greater than 0.1 (future residential receptor). 

l Sediment 

- Aroclor-1260 

- Arsenic 

- Benzo(b)fluoranthene 
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From the COPCs chosen for each medium in the baseline risk assessment, a subset of chemicals, called 

Chemicals of Concern (COCs), was selected for the evaluation of remedial clean-up goal options (RGOs). 

At SWMU 7, COCs were included in the RGO evaluation only if the COC's contribution to risk exceeds a 

cancer risk level of 1 E-06 or a hazard quotient of 0.1. The COCs selected at SWMU 7 are as follows: 

• Surface Soils 

Aroclor -1260 

Arsenic 

Antimony 

Benzo( a)anth racene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Beryllium 

I ndeno( 1.2. 3-cd)pyrene 

Iron 

Arsenic was selected as a COC in soil because its contribution to the cancer risk level is greater than 1 E-

06 and because its contribution to the noncarcinogenic risk is greater than 0.1 (future residential receptor). 

Aroclor-1260, benzo(a)anthracene, benzo(a)pyrene, benzo(b}f1uoranthene, beryllium, and indeno(1,2,3-

cd)pyrene were selected as COCs in soil because their contribution to the cancer risk was greater than 

1 E-06 (future residential receptor). Antimony and iron were selected as COGs in soil because their 

contribution to the noncarcinogenic risk was greater than 0.1 (future residential receptor). 

• Sediment 

Aroclor-1260 

Arsenic 

Benzo(b )f1uoranthene 
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Aroclor-1260, arsenic, and benzo(b)fluoranthene were selected as COCs in sediment because their 

contribution to the cancer risk was greater than 1 E-06 (future residential receptor). 

0 Surface water 

- Antimony 

- Beryllium 

Antimony was selected as a COC in surface water because its contribution to the noncarcinogenic risk is 

greater than 0.1 (future residential receptor). Beryllium was selected as a COC in surface water because 

its contribution to the cancer risk is greater than 1 E-06 (future residential receptor). 

4.6.7.2 Remedial Goal Options 

RGO based on generic FDEP and RCRA TBCs for COCs in surface soils are listed in Table 4-20 for 

residential exposure scenarios. Table 4-21 lists RGOs for COCs in surface water based on WQSs (for 

consumption of water and organisms). RGOs are not listed for sediment because generic levels for 

sediment exposure have not been established. The RGOs developed according to site-specific baseline 

risk assessment assumptions are listed for a range of three target risk levels in Table 4-22 (surface soil - 

future resident), Table 4-23 (sediment - future resident), and Table 4-24 (surface water - future resident). 

These site-specific RGOs are intended to provide the risk manager with a range of values that can 

facilitate the evaluation of potential remediation strategies. Further explanation of the derivations and 

assumptions related to these RGOs is presented in Section 3.2.7 of Appendix C. 

4.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 4-25 and 4-26. The purpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

l Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium 

l Representative concentrations for each COPC in each applicable medium 
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Aroclor-1260. arsenic. and benzo(b)fluoranthene were selected as COCs in sediment because their 

contribution to the cancer risk was greater than 1 E-06 (future residential receptor). 

• Surface water 

Antimony 

Beryllium 

Antimony was selected as a COC in surface water because its contribution to the noncarcinogenic risk is 

greater than 0.1 (future residential receptor). Beryllium was selected as a COC in surface water because 

its contribution to the cancer risk is greater than 1 E-06 (future residential receptor). 

4.6.7.2 Remedial Goal Options 

RGO based on generic FDEP and RCRA TBCs for COCs in surface soils are listed in Table 4-20 for 

residential exposure scenarios. Table 4-21 lists RGOs for COCs in surface water based on WQSs (for 

consumption of water and organisms). RGOs are not listed for sediment because generic levels for 

sediment exposure have not been established. The RGOs developed according to site-specific baseline 

risk assessment assumptions are listed for a range of three target risk levels in Table 4-22 (surface soil -

future resident). Table 4-23 (sediment - future resident). and Table 4-24 (surface water - future resident). 

These site-specific RGOs are intended to provide the risk manager with a range of values that can 

facilitate the evaluation of potential remediation strategies. Further explanation of the derivations and 

assumptions related to these RGOs is presented in Section 3.2.7 of Appendix C. 

4.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 4-25 and 4-26. The purpose of 

these tables is to present individual CO PC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

• Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium 

• Representative concentrations for each COPC in each applicable medium 
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TABLE 4-20 

TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE SOIL AT SWIMU 7 
NAS KEY WEST 

cot 
INORGANICS 
Arsenic 
Antimony 
Beryllium 
Iron 
ORGANICS 

RCRA Subpart S FDEP Residential 
Action Levels Soil Cleanup 

(m Wg) Goals (mglkg) 

80 0.8 
32 26 

0.2 0.2 
NA NA 

1 Aroclor-1260 I 0.09 I 0.9 I 
I Benzotalanthracene I 1 I 14 I 
I Benzo(a)ovrene I 0.1 I 01 I 
1 Benzo(bMuoranthene I 1 I 14 I 
1 Indeno(l,2,3-cd)pyrene 1 1.4 

NA = Not applicable 

TABLE 4-21 
TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE WATER AT SWMU 7 

NAS KEY WEST 

TABLE 4-22 
REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE 

RESIDENT EXPOSURE TO SURFACE SOIL AT SWMU 7 
NAS KEY WEST 

Carcinogenic Cleanup Levels 
cot l.OOE-06 1 l.OOE-05 1 l.OOE-04 1 

INORGANICS (mglkg) 
Arsenic 0.09 1 0.9 9 
Antimnnv I 

I 
ORGA 

-‘---‘-----I I I 
Rervlli~~m 0.15 1.5 15 I I I 

2,300 1 
^^ ^^^ 
ZY,UUU 1 

-.- ^^^ 
ti/,uuu I , 

NlCS (WW 
,?Cf-l I 03 I *91 I 0 ?nn I I I I Aroclor - , LUV I 

81;; 
, “LI “,L”” 

Benzo(nhnthracene ,-,- .._... - --..- I -. I 8 801) _,___ 88,000 
Benzo(- lrl’ -..- ‘nhvrene 87 

Benzo(b)fluoranthene 8% 

I 87!i 

8,860 
8,800 

88,000 
Indeno(l,2,3-cd)pyrene 875 8,800 88,000 
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TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE SOIL AT SWMU 7 
NAS KEY WEST 

RCRA Subpart S FDEP Residential 
Action Levels Soil Cleanup 

CDC (mg/kg) Goals (mg/kg) 
INORGANICS 
Arsenic 80 0.8 
Antimony 32 26 
Beryllium 0.2 0.2 
Iron NA NA 
ORGANICS 
Aroclor-1260 0.09 0.9 
Benzo(a)anthracene 1 1.4 
Benzo(a)pyrene 0.1 0.1 
Benzo(b )f1uoranthene 1 1.4 
Indeno{1,2,3-cd)pyrene 1 1.4 

NA = Not applicable 

TABLE 4-21 
TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE WATER AT SWMU 7 

NAS KEY WEST 

Human Health Criteria 
Water+Organism 

CDC Consumption (f,Jg/L) 
Antimony 14 
Beryllium 0.0077 

TABLE 4-22 
REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE 

RESIDENT EXPOSURE TO SURFACE SOIL AT SWMU 7 
NAS KEY WEST 

CarCinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 
eoe 1.00E"()6 1.00E-05 1.00E-04 0.1 1 3 

INORGANICS (mg/kg) 
Arsenic 0.09 0.9 9 0.92 9.2 28 
Antimony - - - 3 30 90 
Beryllium ~ 0.15 1.5 15 - - -
Iron - . - 2,300 23,000 67,000 
ORGANICS (lJg/kg) 
Aroclor-1260 821 8,200 - - -
Benzo(a)anthracene H 8,800 88,000 - - -
Benzo(a)pyrene 87 875 8,800 - - -
Benzo(b)fluoranthene 874 8,800 88,000 - - -
Indeno(1,2,3-cd)pyrene 875 8,800 88,000 - - -
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TABLE 4-23 
REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 

EXPOSURE TO SEDIMENT AT SWMU 7 
NAS KEY WEST 

Carcinogenic Cleanup Levels 1 Noncarcinogenic Cleanup Levels 
cot 1 l.OOE-06 1 1 .OOE-05 1 1 .OOE-04 1 0.1 1 3 

INORGANICS (mglkg) 

] Arsenic 0.33 1 3.3 1 33 I 
ORGANICS (pg/kg) 
Aroclor-1260 1 288 1 2,900 ( 29,000 

Benzo(b)fluoranthene 1 3,200 1 32,000 / 320,000 I 

TABLE 4-24 
REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 

EXPOSURE TO SURFACE WATER AT SWMU 7 
NAS KEY WEST 

Carcinogenic Cleanup Levels I Noncarcinogenic Cleanup Levels 
cot 1 l.OOE-06 1 l.OOE-05 1 1 .OOE-04 1 0.1 I I 3 

INORGANICS (mglkg) 
1 Antimony 10.1 1 101 303 / 
1 Bervllium I 0.45 I ‘4.5 I 45 I -I - I -I 

AIK-98-0001 4-80 CTO-0007 

TABLE 4-23 
REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 

EXPOSURE TO SEDIMENT AT SWMU 7 
NAS KEY WEST 

Carcinogenic Cleanup Levels 
COC 1.00E-06 1.00E-05 1.00E-04 

INORGANICS (mg/kg) 
I Arsenic 0.33 3.3 33 

ORGANICS (lJg/kg) 
Aroclor-1260 288 2,900 29,000 
Benzo(b )fluoranthene 3,200 32,000 320,000 

TABLE 4-24 
REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 

EXPOSURE TO SURFACE WATER AT SWMU 7 
NAS KEY WEST 

Carcinogenic Cleanup Levels 
COC 1.00E-06 1.00E-05 1.00E-04 

INORGANICS (mg/kg) 

Rev.2 
1/16/98 

I Antimony 10.1 101 303 
Beryllium 0.45 '4.5 45 

AIK-98-0001 4-80 eTO-OOO? 
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Dose-Response Parameters Future Resident -Child and Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riski” 

Parameter WD”’ RID”’ RID”’ SF”’ SF’*’ SF’*’ Concentrationm IngestionI Dermal 1 lnhalationl Total 1 Ingestion] Dermal 1 lnhalationl Total 

SURFACE SOIL 
lnorganics 

Antimony 4.00E-04 8.00E-05 - 4.51 NA NA NA NA 1.4E-01 6.9E-03 NA 1.5E-01 

Arsenic 3.00E-04 6.00E-05 - 1 SOE+OO 750E+OO 1.51 E+Ol 4.52 l.lE-05 4.1E-05 68E-13 5.1E-05 1.9E-01 3.OE-01 NA 4.9E-01 

Beryllium 500E-03 l.OOE-03 - 4.30E+OO - 630E+OO 0.17 1 .lE-06 1.4E-07 3.4E-14 1.3E-06 4.3E-04 2.1E-05 NA 4.6E-04 

Iron 1 3.00E-01 6.00E-02 - 3,790 NA NA NA NA 1.6E-01 7.7E-03 NA 1.7E-01 

PesticidelPCBs 
IAroclor-1260 1 - 1 - 1 - 1 2,00E+OO 1 4.00E+OO 1 - 1 16,5001 5.2E-05 I 1.5E-04 I NA 1 2.OE-041 NA 1 NA 1 NA 1 NA 1 

Semivolatile Organic Compounds 
Benzo(a)anthracene - 7.30E-01 1.46E+OO 3.10E-01 1,640 1.9E-06 NA 4.3E-14 1.9E-06 NA NA NA NA 

Benzo(a)pyrene 7.30E+OO 1.46E+Oi 3.10E+OO 2,040 2.3E-05 NA 5.4E-13 2.3E-05 NA NA NA NA 

Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.10E-01 3,340 3.8E-06 NA 8.8E-14 3.6E-06 NA NA NA NA 

Benzo(k)tluoranthene - 7.30E-02 1.46E-01 3.10E-02 310 3.5E-06 NA 8.2E-16 3.5E-08 NA NA NA NA 

Chrysene 7.30E-03 1.46E-02 3.10E-03 1,950 2.2E-08 NA 5.1E-16 22E-08 NA NA NA NA 

Indeno(l,2,3+d)pyrene - 7.30E-01 1.46E+OO 3.10E-01 1.480 1.7E-06 NA 3.9G14 1.7E-06 NA NA NA NA 

Subtotal NA NA NA NA NA NA NA 9.4E-05 1.9E-04 1.4E-12 2.8E-04 5.OE-01 3.1E-01 NA 8.1E-01 

SUBSURFACE SOIL 
lnorganlcs 

SEDIMENT 

I 3.00E-04 I 6.00E-05 I - I 1.50E+OO 1 7.50E+OO 1 1.51E+Ol 1 3.211 NA I NA I NA I NA I NA I NA I NA I NA 
1 NA 1 NA I NA 1 NA 1 NA 1 NA 1 NA 1 NA I NA I NA I NA I NA 1 NA 1 NA I NA 

lnorganlcs 
Antimony 4.00E-04 8.00E-05 - 
Arsenic 3.00E-04 6.OOE-05 - 1 .SOE+OO 7.50E+OO 1.51 E+Ol 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 

Iron 3.00E-01 6.00E-02 - 
PesticldelPCBs 

IAroclor-1260 1 - 1 - 1 - 1 2,00E+OO 1 4.00E+OO 1 - 1 

Semivolatile Organic Compounds 
Benzo(a)anthracene - 7.30E-01 1.46E+OO 3.10E-01 

Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.10E-01 

Chrysene 7.30E-03 1.46E-02 3.10E-03 

Subtotal NA NA NA NA NA NA 

SURFACE WATER 
lnorganics 

Antimony 4.00E-04 8.00E-05 - 
Barium 7.00E-02 1.40E-02 1.43E-04 - 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 

Iron 3.00E-01 6.00E-02 - 
‘Manganese I 5~~~E-~3 I j,OOE-03 I ?,43&05 I - I - I - 1 

Tin 6.00E-01 1.20E-01 - 
Zinc 3.00E-01 6.00E-02 - 
Subtotal NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA 

7 NA NA NA NA NA NA NA NA 
5.38 3.4E-06 l.JE-05 NA 1.6E-05 6.2E-02 9.5G02 NA 1.6E-01 
0.46 NA NA NA NA NA NA NA NA 

4,2701 NA NA NA NA 5.2E-02 2.5E-03 NA 5.4E-02 

5101 4.6E-07 1 1.3E-06 I NA 1 1.8E-061 NA 1 NA 1 NA 1 NA 1 

1,910 6.2E-07 NA NA 8.2E-07 NA NA NA NA 
3.500 l.lE-06 NA NA l.lE-06 NA NA NA NA 
2,120 6.9E-09 NA NA 6.9E-09 NA NA NA NA 

NA 5.6E-06 1.4E-05 NA 2.OE-05 l.lE-01 9.7E-02 NA 2.tE-01 

220 NA NA NA NA 1.3E+OO 8.8E-01 NA 2.2E+OO 

37.3 NA NA NA NA 1.3E-03 8.5E-04 NA 2.1E-03 
1.1 1.8E-06 6.6E-07 NA 2.4E-06 5.2E-04 3.5E-04 NA 8.7E-04 

168 NA NA NA NA 1.3E-03 8.9E-04 NA 2.2E-03 

12.1: N.A I NA I NA , I NA I 1.2E-03 r 8.4E-04 r NA I 2.1E-03 I 
180 NA NA NA NA 7.1E-04 4.8E-04 NA 1.2E-03 

31.2 NA NA NA NA 2.5E-04 1.7E-04 NA 4.1E-04 

NA 1.8E-06 6.6E-07 NA NA 1.3E+OO 8.8E-01 NA 2.2EtOO 
NA 1 .OE-04 2.OE-04 1.4E-12 3.OE-04 1.9EtOO 1.3E+OO NA 3.2EtOO 

Parameter 
SURFACE SOIL 

I i norgan cs 
Antimony 4.00E-04 B.OOE-OS -
Arsenic 3.00E-04 6.00E-OS -
Beryllium S.00E-03 1.00E-03 -
Iron 3.00E-Ol 6.00E-02 -.. 

Pesticide/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
Benzo a anthracene - - -
Benzo a)pyrene - - -
Benzo b f1uoranthene - - -
Benzo k f1uoranthene - - -
Chrysene - - -
Indeno(1,2,3-cd)pyrene - - -
Subtotal NA NA NA 

~ 
I 

SUBSURFACE SOIL 
ex> ..... 

Inorgan cs 
Antimon}l. 4.00E-04 8.00E-OS -
Arsenic 3.00E-04 6.00E-05 -
Beryllium 5.00E-03 1.00E-03 -
Iron 3.00E-Ol 6.00E-02 -

Pesticide/PCBs 
IAroclor-1260 

Semivolatile Organic Com--,,-ounds 
Benzo(a)anthracene - - -
Benzo(b)f1uoranthene - - -
Chrysene - - -
Subtotal NA NA NA 
SURFACE WATER 

Inorganlcs 
Antimony 4.00E-04 S.OOE-OS -
Barium 7.00E-02 1.40E-02 1.43E-04 
Beryllium S.00E-03 1.00E-03 -
Iron 3.00E-Ol 6.00E-02 -
~ ... 1anganese 5.00E-03 1.00E-03 1.43E-05 
Tin 6.00E-01 1.20E-Ol -
Zinc 3.00E-01 6.00E-02 -
Subtotal NA NA NA 
TOTAL NA NA NA 
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- - - 4.S1 NA NA NA NA 1.4E-Ol 
1.S0E+00 7.S0E+00 1.SlE+Ol 4.S2 1.lE-OS 4.1E-OS 6.BE-13 S.lE-OS 1.9E-Ol 
4.30E+00 - 6.30E+00 0.17 1.lE-06 1.4E-07 3.4E-14 1.3E-06 4.3E-04 

- - - 3,790 NA NA NA NA 1.6E-Ol 

I 2 OOE+OO I 4 OOE+OO I 16 sool S 2E-OS I 1 SE-04 I NA 12 OE 041 NA -
7.30E-Ol 1.46E+00 3.10E-Ol 1,640 1.9E-06 NA 4.3E-14 1.9E-06 NA 
7.30E+00 1.46E+Ol 3.10E+00 2,040 2.3E-OS NA S.4E-13 2.3E-OS NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,340 3.SE-06 NA S.SE-14 3.SE-06 NA 
7.30E-02 1.46E-Ol 3.10E-02 310 3.SE-OS NA S.2E-16 3.SE-OS NA 
7.30E-03 1.46E-02 3.10E-03 1,9S0 2.2E-OB NA S.lE-16 2.2E-OS NA 
7.30E-Ol 1.46E+00 3.10E-Ol 1,4S0 1.7E-06 NA 3.9E-14 1.7E-06 NA 

NA NA NA NA 9.4E-OS 1.9E-04 1.4E-12 2.8E-04 5.0E-Ol 

3.21 
NA 

- - - 7 NA NA NA NA NA 
1.S0E+00 7.S0E+00 1.SlE+Ol S.3B 3.4E-06 1.3E-OS NA 1.6E-OS 6.2E-02 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA 

- - - 4,270 NA NA NA NA S.2E-02 

I 2 OOE+OO I 4 OOE+OO I 5101 46E-07 I 1 3E-06 I NA 11 BE-061 NA 

7.30E-Ol 1.46E+00 3.10E-01 1,910 6.2E-07 NA NA 6.2E-07 NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,500 1.1E-06 NA NA 1.1E-06 NA 
7.30E-03 1.46E-02 3.10E-03 2,120 6.9E-09 NA NA 6.9E-09 NA 

NA NA NA NA S.6E-06 l.4E-OS NA 2.0E-05 1.1E-Ol 

- - - 220 NA NA NA NA 1.3E+00 
- - - 37.3 NA NA NA NA 1.3E-03 

4.30E+00 - 6.30E+00 1.1 1.BE-06 6.6E-07 NA 2.4E-06 S.2E-04 
- - - 16S NA NA NA NA 1.3E-03 
- - - 12,1 NA NA NA NA 1.2E-03 
- - - lS0 NA NA NA NA 7.1E-04 
- - - 31.2 NA NA NA NA 2.SE-04 

NA NA NA NA 1.BE-06 6.6E-07 NA NA 1.3E+00 
NA NA NA NA 1.0E-04 2.0E-04 1.4E-12 3.0E-04 1.9E+00 

6.9E-03 NA 
3.0E-Ol NA 
2.1E-OS NA 
7.7E-03 NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

3.1E-Ol NA 

NA NA 
9.SE-02 NA 

NA NA 
2.5E-03 NA 

NA NA 

NA NA 
NA NA 
NA NA 

9.7E-02 NA 

B.BE-Ol NA 
S.SE-04 NA 
3.SE-04 NA 
B.9E-04 NA 
B.4E-04 NA 
4.SE-04 NA 
1.7E-04 NA 
B.BE-Ol NA 
1.3E+00 NA 

1.SE-Ol 
4.9E-Ol 
4.6E-04 
1.7E-Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

B.1E-Ol 

NA 
1.6E-Ol 

NA 
5.4E-02 

NA 

NA 
NA 
NA 

2.1E-Ol 

2.2E+00 
2.1E-03 
B.7E-04 
2.2E-03 
2.1E-03 
1.2E-03 
4. 1 E-04 
2.2E+00 
3.2E+00 

(J) 
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y: 
t3 Dose-Response Parameters 

Oral Dermai Inhalation 
Trespasser -Adult 

Oral 
Parameter RfD”’ WD”’ RfDr” 

Cancer Risk 
SF’?’ 

Dermal Inhalation Representative 
SF”’ SF”’ 

I Non-Cancer Risk”’ 

SURFACE SOIL 
Concentration”’ IngestionI Dermai I inhalation1 Total I Ingestion1 Dermai I lnhaiationl Total 

lnoraanics 
Antimony 
Arsenic 
Beryllium 
iron 

PesticidelPCBs 

4.00E-04 8.00E-05 - 4.51 NA NA NA NA 1 .lE-03 3.OE-04 NA 
3.00E-04 6.00E-05 - 

1.4E-03 
150EtOO 750E+OO 15lE+Ol 

500E-03 l.OOE-03 - 
4.52 1.7E-07 1.6E-06 4.2E-15 1.8E-06 1.4E-03 1.3E-02 NA 1.4E-02 

4.30EtOO - 6.30E+OO 0.17 1.9E-08 5.4E-09 
3.00E-01 6.00E-02 - 

2.lE-16 2.4E-08 3.2E-06 9.2E-07 NA 4.1 E-06 
3,790 NA NA NA NA 1.2E-03 3.4E-04 NA 1.5E-03 

f 
w 

inorganics 
Arsenic 1 3.00E-04 1 6.00E-05 1 - 

1 NA I 
1 1.50E+OO 1 7.50EtOO I 1.51EtOl I 

Subtotal NA I NA I NA 1 NA I 
3.211 NA I NA I 

NA I 
NA I 

1 NA I 
NA I NA I NA I 

NA 
NA I NA 

SEDIMENT 
NA 1 NA 1 NA 1 NA I NA I NA I NA 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 
Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 750EtOO 15lE+Ol 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30EtOO 
Iron 3.00E-01 6.00E-02 - 

PesticidelPCBs 
IAroclor-1260 1 - 1 - 1 - I2.00E+OO 1 4.00EtOO I - I 

Semivolatile Organic Compounds 
Benzo(a)anthracene 7.30E-01 1.46EtOO 3.lOE-01 
Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.10E-01 
Chrysene 7.30E-03 1.46E-02 3.10E-03 
Subtotal NA NA NA NA NA NA 
SURFACE WATER 

7 NA NA NA NA NA NA NA NA 
5.38 1.9E-07 1.8E-06 NA 2.OE-06 1.6E-03 1.5E-02 NA 1.6E-02 
0.46 NA NA NA NA NA NA NA NA 

4,270 NA NA NA NA 1.3E-03 3.8E-04 NA 1.7E-03 

5101 2.6E-08 1 1.8E-07 1 NA I2.1E-071 NA I NA I NA I NA 1 

1,910 3.6E-08 NA NA 3.6E-08 NA NA NA NA 
3,500 6.5E-08 NA NA 6.5E-08 NA NA NA NA 
2.120 3.9E-10 NA NA 3.9E-10 NA NA NA NA 

NA 3.2E-07 2.OE-06 NA 2.3E-06 2.9E-03 1.5E-02 NA 1.8E-02 

.j:>.. 
I 

CO 
N 

~ 
b 
o o 

"" 

Parameter 
SURFACE SOIL 

Inorganics 
Antimonv 4.00E-04 S.OOE-OS 
Arsenic 3.00E-04 6.00E-OS 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 .. 

Pesticide/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
BenzoJa anthracene - -
Benzo(a )pyrene - -
Benzo(b fluoranthene - -
Benzo(k fluoranthene - -
Chrysene - -
Inden()(1,2,3-cd)flyrene -
Subtotal NA NA 
SUBSURFACE SOIL 

In organics 
Antimony 4.00E-04 S.OOE-OS 
Arsenic 3.00E-04 6.00E-OS 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 

Pesticide/PCBs 
IAroclor-1260 

Semlvolatile Organic Compounds 
Benzo(a)anthracene - -
Benzotb)fluoranthene - -
Chrysene - -
Subtotal NA NA 
SURFACE WATER 

Inorganlcs 
Antimony 4.00E-04 B.OOE-OS 
Barium 7.00E-02 1.40E-02 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 
Manganese S.00E-03 1.00E-03 
Tin 6.00E-Ol 1.20E-Ol 
Zinc 3.00E-Ol 6.00E-02 
Subtotal NA NA 
TOTAL NA NA 

-
-
-
-

-
-
-
-
-
-

NA 

-
-
-
-

-
-
-

NA 

-
1.43E-04 

-
-

1.43E-OS 

-
-

NA 
NA 
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- - - 4.S1 NA NA NA NA 1.lE-03 
1.S0E+00 7.S0E+00 1.SlE+Ol 4.S2 1.7E-07 1.6E-06 4.2E-1S 1.SE-06 1.4E-03 
4.30E+00 - 6.30E+00 0.17 1.9E-OS S.4E-09 2.1E-16 2.4E-OS 3.2E-06 

- - - 3,790 NA NA NA NA 1.2E-03 

I 2 OOE+OO I 4 OOE+OO I 16 sool S 4E-07 I S SE-06 I NA 166E-061 NA 

7.30E-Ol 1.46E+00 3.10E-Ol 1,640 3.1E-OS NA 2.7E-16 3.1E-OS NA 
7.30E+00 1.46E+Ol 3.10E+00 2,040 3.SE-07 NA 3.4E-1S 3.SE-07 NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,340 6.2E-OS NA S.SE-16 6.2E-OS NA 
7.30E-02 1.46E-Ol 3.10E-02 310 S.SE-l0 NA S.lE-1S S.SE-l0 NA 
7.30E-03 1.46E-02 3.10E-03 1,9S0 3.6E-l0 NA 3.2E-1S 3.6E-l0 NA 
7.30E-Ol 1.46E+00 3.10E-Ol l,4S0 2.SE-OS NA 2.4E-16 2.SE-OS NA 

NA NA NA NA 1.SE-06 7.4E-06 S.9E-1S S.9E-06 3.7E-03 

3.21 
NA 

- - - 7 NA NA NA NA NA 
1.S0E+00 7.50E+00 1.S1E+Ol S.3S 1.9E-07 1.SE-06 NA 2.0E-06 1.6E-03 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA 

- - - 4,270 NA NA NA NA 1.3E-03 

I 2 OOE+OO I 4 OOE+OO I s101 26E-OS I lSE-07 I NA I 21E-071 NA 

7.30E-Ol 1.46E+00 3.10E-Ol 1,910 3.6E-OS NA NA 3.6E-OS NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,SOO 6.SE-OS NA NA 6.SE-OS NA 
7.30E-03 1.46E-02 3.10E-03 2,120 3.9E-l0 NA NA 3.9E-l0 NA 

NA NA NA NA 3.2E-07 2.0E-06 NA 2.3E-06 2.9E-03 

- - - 220 NA NA NA NA 6.7E-02 
- - - 37.3 NA NA NA NA 6.SE-OS 

4.30E+00 - 6.30E+00 1.1 1.6E-07 9.0E-OB NA 2.SE-07 2.7E-OS 
- - - 16S NA NA NA NA 6.SE-OS 
- - - 12.1 NA NA NA NA 6.4E-OS 

- - - lS0 NA NA NA NA 3.7E-OS 
- - - 31.2 NA NA NA NA 1.3E-OS 

NA NA NA NA 1.6E-07 9.0E-OB NA 2.SE-07 6.7E-02 
NA NA NA NA 2.0E-06 9.5E-06 S.9E-1S 1.1E-OS 7.4E-02 

3.0E-04 NA 
1.3E-02 NA 
9.2E-07 NA 
3.4E-04 NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1.4E-02 NA 

NA NA 
1.SE-02 NA 

NA NA 
3.SE-04 NA 

NA NA 

NA NA 
NA NA 
NA NA 

1.SE-02 NA 

3.9E-02 NA 
3.7E-OS NA 
1.SE-OS NA 
3.9E-OS NA 
3.7E-OS NA 
2.1E-OS NA 
7.3E-06 NA 
3.9E-02 NA 
6.7E-02 NA 

1.4E-03 
1.4E-02 
4.1E-06 
1.SE-03 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.7E-02 

NA 
1.6E-02 

NA 
1.7E-03 

NA 

NA 
NA 
NA 

1.SE-02 

1.lE-Ol 
1.0E-04 
4.2E-OS 
1.lE-04 
1.0E-04 
S.SE-OS 
2.0E-OS 
1.1E-Ol 
1.4E-01 

0> 
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Parameter 
SURFACE SOIL 

Oral 
RfD”’ 

Dose-Response Parameters Trespasser -Adolescent 
Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk”’ 
Rf D”) Rf D”’ SF”’ SF”’ SF’2’ Concentration’3’ IngestIonI Dermai I inhalation1 Total I ingestion1 Dermal I Inhalation1 Total 

lnorganlcs 
Antimony 
Arsenic 
Beryllium 
iron 

PesticidelPCBs 
IAroclor-1260 

4.00E-04 8.00E-05 - 4.51 NA NA NA NA 2.3E-03 4.8E-04 NA 2.8E-03 
3.00E-04 6.00E-05 - 1.50E+OO 7.50EtOO 1.51E+Ol 4.52 2.2E-07 1.4E-06 3.1E-15 1.7E-06 3.1E-03 2.OE-02 NA 2.4E-02 
5.OOE-03 l.OOE-03 - 4.30EtOO - 6.30E+OO 0.17 2.4E-08 4.QE-09 1.5E-16 2.8E-08 7.OE-06 1.4E-06 NA 8.4E-06 
3.00E-01 6.00E-02 - 3,790 NA NA NA NA 2.6E-03 5.4E-04 NA 3.1 E-03 

1 - 1 - 1 - I2.00EtOO I 4.00EtOO I - I IS.SOOl l.lE-06 I 5.3E-06 I NA I6.3E-061 NA I NA I NA 1 NA 

SUBSURFACE SOIL 
lnorganlcs 

Arsenic I 3.00E-04 I 6.00E-05 I - I 150EtOO 1 750EtOO 1 1.51E+Ol I 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 
SEDIMENT 

inorganics 
Antimony 4.00E-04 8.00E-05 - 
Arsenic 3.00E-04 6.00E-05 - 1.50EtOO 750E+OO 1.51E+Ol 
Beryllium 5.00E-03 l.OOE-03 - 4.30EtOO - 6.30E+OO 
Iron 3.00E-01 6.00E-02 - 

PesticidelPCBs 
[Arocior-1260 1 - 1 - 1 - I2.00EtOO 1 4.00E+OO 1 - I 

Semivolatile Organic Compounds 
Benzo(a)anthracene - 7.30E-01 1.46E+OO 3.10E-01 
Benzo(b)fluoranthene - 7.30E-01 1.46EtOO 3.10E-01 
Chrysene 7.30E-03 1.46E-02 3.10E-03 
Subtotal NA NA NA NA NA NA 
SURFACE WATER 

3.211 NA I NA 1 NA I NA 1 NA 1 NA 1 NA 1 NA 
NA 1 NA I NA I NA I NA I NA I NA I NA 1 NA 

7 NA NA NA NA NA NA NA NA 
5.38 2.5E-07 1.6E-06 NA l.QE-06 3.5E-03 2.3E-02 NA 2.6E-02 
0.46 NA NA NA NA NA NA NA NA 

4.270 NA NA NA NA 2.QE-03 6.OE-04 NA 3.5E-03 

5101 3.3E-08 1 l.SE-07 1 NA 1 2.OE-071 NA 1 NA 1 NA 1 NA 1 

1,910 4SE-08 NA NA 4.5E-08 NA NA I NA NA 
3,500 8.3E-08 NA NA 8.3E-08 NA NA I NA NA 
2,120 5.OE-10 NA NA 5.OE-10 NA NA 1 NA NA 

NA 4.1E-07 1.8E-06 NA 2.2E-06 6.4E-03 2.4E-02 1 NA 3.OE-02 

Parameter 
SURFACE SOIL 

Inorganlcs 
Antimony 4.00E-04 B.OOE-OS -
Arsenic 3.00E-04 6.00E-OS -
Beryllium S.00E-03 1.00E-03 -
Iron 3.00E-Ol 6.00E-02 -.. 

Pesticide/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
Benzo a anthracene - - -
Benzo a)pyrene - - -
Benzo b fluoranthene - - -
Benzo k fluoranthene - - -
Chrysene - - -
Indeno(1,2,3-cd)pyrene - - -
Subtotal NA NA NA 
SUBSURFACE SOIL 

norgamcs 
Antimony 4.00E-04 8.00E-OS -
Arsenic 3.00E-04 6.00E-OS -
Beryllium S.00E-03 1.00E-03 -
Iron 3.00E-01 6.00E-02 -.. 

Pesticide/PCBs 
IAroclor 1260 - - - -

Semivolatile Organic Compounds 
Benzo(a)anthracene - - -
Benzo(b)fluoranthene - - -
Chrysene - - -
Subtotal NA NA NA 
SURFACE WATER 

Inorganics 
Antimony 4.00E-04 B.00E-05 -
Barium 7.00E-02 1.40E-02 1.43E-04 
Beryllium 5.00E-03 1.00E-03 -
Iron 3.00E-01 6.00E-02 -
Manganese 5.00E-03 1.00E-03 1.43E-OS 

§ Tin 6.00E-01 1.20E-01 -
Zinc 3.00E-01 6.00E-02 -

6 Subtotal NA NA NA o 
~ TOTAL NA NA NA 
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Representative 
Concentratlon(31 '===::r~=:-;:;~~=::r-==+'=:-::u=r.:;.:::.:~:.:.r.::':-:';::;:~-r--==-I 

- - - 4.S1 NA NA NA NA 2.3E-03 4.BE-04 NA 2.BE-03 
1.S0E+00 7.S0E+OO 1.SlE+Ol 4.S2 2.2E-07 1.4E-06 3.1E-1S 1.7E-06 3.1E-03 2.0E-02 NA 2.4E-02 
4.30E+00 - 6.30E+00 0.17 2.4E-OB 4.9E-09 1.5E-16 2.BE-OB 7.0E-06 1.4E-06 NA B.4E-06 

- - - 3,790 NA NA NA NA 2.6E-03 5.4E-04 NA 3.1E-03 

I 2 OOE+OO I 4 OOE+OO I - 165001 l1E 06 I 53E 06 I NA 163E 061 NA - - - NA NA NA 

7.30E-Ol 1.46E+00 3.10E-Ol 1,640 3.9E-OB NA 2.0E-16 3.9E-OB NA NA NA NA 
7.30E+00 1.46E+Ol 3.10E+00 2,040 4.BE-07 NA 2.4E-15 4.BE-07 NA NA NA NA 
7.30E-Ol 1.46E+00 3.10E-01 3,340 7.9E-OB NA 4.0E-16 7.9E-OB NA NA NA NA 
7.30E-02 1.46E-Ol 3.10E-02 310 7.3E-l0 NA 3.7E-1B 7.3E-l0 NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 1,9S0 4.6E-l0 NA 2.3E-1B 4.6E-10 NA NA NA NA 
7.30E-Ol 1.46E+00 3.10E-01 1,4BO 3.5E-OB NA 1.BE-16 3.5E-OB NA NA NA NA 

NA NA NA NA 1.9E-06 6.7E-06 6.4E-15 B.7E-06 B.OE-03 2.1E-02 NA 2.9E-02 

3.21 
NA 

- - - 7 NA NA NA NA NA NA NA NA 
1.50E+00 7.S0E+00 1.51E+01 5.3B 2.5E-07 1.6E-06 NA 1.9E-06 3.SE-03 2.3E-02 NA 2.6E-02 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA NA NA NA 

- - - 4,270 NA NA NA NA 2.9E-03 6.0E-04 NA 3.5E-03 

I 2 OOE+OO I 4 OOE+OO I - 5101 33E OB I 1 6E 07 I NA I 2 OE 071 NA - - - NA NA NA 

7.30E-01 1.46E+00 3.10E-01 1,910 4.5E-OB NA NA 4.5E-OB NA NA NA NA 
7.30E-01 1.46E+00 3.10E-01 3,SOO B.3E-OB NA NA B.3E-OB NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 2,120 5.0E-10 NA NA 5.0E-10 NA NA NA NA 

NA NA NA NA 4.1E-07 1.BE-06 NA 2.2E-06 6.4E-03 2.4E-02 NA 3.0E-02 

- - - 220 NA NA NA NA 1.5E-01 6.1E-02 NA 2.1E-01 

- - - 37.3 NA NA NA NA 1.4E-04 5.9E-05 NA 2.0E-04 
4.30E+00 - 6.30E+00 1.1 2.0E-07 B.2E-OB NA 2.BE-07 5.9E-05 2.4E-OS NA B.3E-05 

- - - 16B NA NA NA NA 1.5E-04 6.2E-05 NA 2.1E-04 
- - - 12.1 NA NA NA NA 1.4E-04 5.BE-05 NA 2.0E-04 

- - - lBO NA NA NA NA B.OE-05 3.3E-05 NA 1.1E-04 

- - - 31.2 NA NA NA NA 2.BE-05 1.1E-05 NA 3.9E-OS 
NA NA NA NA 2.0E-07 B.2E-OB NA 2.BE-07 1.5E-01 6.1E-02 NA 2.1E-01 
NA NA NA NA 2.5E-06 B.6E-06 6.4E-15 1.lE-OS 1.6E-01 1.1E-01 NA 2.7E-Ol 



TABLE 4-25 
t 

F RME--CHEMICAL SPECIFIC RISKS AT SWMU 7 

rz NAS KEY WEST 
9 PAGE 4 OF 6 
% 
:: Dose-Response Parameters Maintenance Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk”’ 
Parameter RfD”’ RID”’ RfD”’ SF<*’ SF’*’ SF@’ 

SURFACE SOIL 
Concentration”’ Ingestion1 Dermal 1 Inhalationj Total I Ingestion1 Dermal I Inhalation1 Total 

lnorganics 
Antimony 
Arsenic 
Beryllium 
iron 

PesticidelPCBs 

4.00E-04 8.00E-05 - 4.51 NA NA NA NA 6.2E-04 1.5E-04 NA 7.8E-04 
3.00E-04 6.00E-05 - 1.50EtOO 7.50E+OO 1 Sl Et01 4.52 1.3E-07 l.OE-06 5.6E-15 1.2E-06 8.4E-04 6.5E-03 NA 7.3E-03 
5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.17 1.4E-08 3.5E-09 2.8E-16 1.8E-08 1.9E-06 4.6E-07 NA 2.3E-06 
3.00E-01 6.00E-02 - 3,790 NA NA NA NA 7.OE-04 1.7E-04 NA 8.7E-04 

P i 
$ 

lnorganics 

Arsenic 1 3.00E-04 1 6.00E-05 1 - 1 1.50E+OO I 7.50EtOO I 1,51E+Ol I 3.211 NA 1 NA I NA I NA 1 NA I NA I NA I NA 
Subtotal 1 NA 1 NA 1 NA 1 NA I NA 1 NA 1 NA 1 NA 1 NA 1 NA I NA 
SEDIMENT 

1 NA 1 NA 1 NA 1 NA 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 7 NA NA NA NA NA NA NA NA 
Arsenic J.OOE-04 6.00E-05 - 150E+OO 7.50EtOO 1.51E+Ol 5.38 NA NA NA NA NA NA NA NA 
Beryllium 5.00E-03 l.OOE-03 - 4.30EtOO - 6.30E+OO 0.46 NA NA NA NA NA NA NA NA 
iron 3.00E-01 6.00E-02 - 4,270 NA NA NA NA NA NA NA NA 

PesticidelPCBs 
Arocior-1260 1 - 1 - 1 - I2.00E+OO 1 4.00EcOO 1 - I 5101 NA I NA I NA j 

Semivolatile Organic Compounds 
NA 1 NA 1 NA 1 NA I NA ] 

Benzo(a)anthracene - 7.30E-01 1.46EtOO 3.10E-01 1,910 NA NA NA NA NA NA NA NA 
Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.10E-01 3,500 NA NA NA NA NA NA NA NA 
Chrysene 7.30E-03 1.46E-02 3.10E-03 2,120 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
SURFACE WATER 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 220 NA NA NA NA NA NA NA NA 
Barium 7.00E-02 1.40E-02 1.43E-04 - 37.3 NA NA NA NA NA NA NA NA 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 1.1 NA NA NA NA NA NA NA NA 
Iron 3.00E-01 6.00E-02 - 168 NA NA NA NA NA NA NA NA 
Manganese 5.00E-03 1 .OOE-03 1.43E-05 - 12.1 NA NA NA NA NA NA NA NA 

a 

Tin 6.00E-01 1.20E-01 - 180 NA NA NA NA NA NA NA NA 
Zinc 3.00E-01 6.00E-02 - 31.2 NA NA NA NA NA NA NA NA 

8 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

s 
TOTAL NA NA NA NA NA NA NA 1.2E-06 4.9E-06 1.2E-14 6.1E-06 2.2E-03 6.8E-03 NA Q.OE-03 

() 

d 
6 
o o 
-..J 

Parameter 
SURFACE SOIL 

I norganics 
Antimony 4.00E-04 B.OOE-OS 
Arsenic 3.00E-04 6.00E-OS 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-01 6.00E-02 .. 

Pesticide/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
Benzo(a)anthracene 
Benzo( a )pyrene 
Benzo(b)f1uoranthene 
Benzo(k)f1uoranthene 
Chrysene 
Indeno(1,2,3-cd)pyrene 
Subtotal 
SUBSURFACE SOIL 

Inorganics 
Arsenic 
Subtotal 
SEDIMENT 

Inorganics 
Antimony 
Arsenic 
Beryllium 
Iron .. 

Pesticide/PCBs 
IAroclor-1260 

-
- -
- -
- -
- -
- -

NA NA 

4.00E-04 B.00E-05 
3.00E-04 6.00E-OS 
S.00E-03 1.00E-03 
3.00E-01 6.00E-02 

Semivolatile Organic Compounds 
Benzo(a)anthracene 
Benzo(b)f1uoranthene 
Chrysene 
Subtotal 
SURFACE WATER 

Inorganics 
Antimony 
Barium 
Beryllium 
Iron 
Manganese 
Tin 
Zinc 
Subtotal 
TOTAL 

- -
- -
- -

NA NA 

4.00E-04 S.00E-05 
7.00E-02 1.40E-02 
5.00E-03 1.00E-03 
3.00E-Ol 6.00E-02 
5.00E-03 1.00E-03 
6.00E-Ol 1.20E-Ol 
3.00E-Ol 6.00E-02 

NA NA 
NA NA 

-
-
-
-

-
-
-
-
-

NA 

-
-
-
-

-
-
-

NA 

-
1.43E-04 

-
-

1.43E-05 
-
-

NA 
NA 
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Representative 
Concentration(3) I-::-___ ...,.,...--r-=-...;:;;:=.'T;':.:.;::'i-:;---r-:-.~+.--__;_:___.,r__i::~;..;:;.;;::;.:;;.::;..~'ii_ .... ~,....,....,._l 

- - - 4.S1 NA NA NA NA 6.2E-04 1.SE-04 NA 7.BE-04 
1.S0E+00 7.S0E+00 1.S1E+Ol 4.S2 1.3E-07 1.0E-06 S.6E-1S 1.2E-06 B.4E-04 6.SE-03 NA 7.3E-03 
4.30E+00 - 6.30E+00 0.17 l.4E-OB 3.5E-09 2.BE-16 1.BE-OS 1.9E-06 4.6E-07 NA 2.3E-06 

- - - 3,790 NA NA NA NA 7.0E-04 1.7E-04 NA S.7E-04 

I 2 OOE+OO 1 4 OOE+OO I 16 soul 65E-07 1 3 BE-06 I NA 145E-061 NA NA NA NA 

7.30E-01 1.46E+00 3.10E-Ol 1,640 2.4E-OS NA 3.6E-16 2.4E-OS NA NA NA NA 
7.30E+00 1.46E+01 3.10E+00 2,040 2.9E-07 NA 4.4E-15 2.9E-07 NA NA NA NA 
7.30E-01 1.46E+00 3.10E-Ol 3,340 4.BE-OB NA 7.2E-16 4.BE-08 NA NA NA NA 
730E-02 1.46E-01 3.10E-02 310 4.SE-l0 NA 6.7E-1B 4.5E-l0 NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 1,9S0 2.SE-10 NA 4.2E-1S 2.BE-l0 NA NA NA NA 
7.30E-01 1.46E+00 3.10E-01 l,4BO 2.1E-OS NA 3.2E-16 2.1E-OS NA NA NA NA 

NA NA NA NA 1.2E-06 4.9E-06 1.2E-14 6.1E-06 2.2E-03 6.SE-03 NA 9.0E-03 

3.21 
NA 

- - - 7 NA NA NA NA NA NA NA NA 
1.50E+00 7.S0E+00 1.51E+Ol S.3B NA NA NA NA NA NA NA NA 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA NA NA NA 

- - - 4,270 NA NA NA NA NA NA NA NA 

I 2 OOE+OO I 4 OOE+OO 1 5101 NA NA NA NA NA NA NA NA 

7.30E-Ol 1.46E+00 3.10E-Ol 1,910 NA NA NA NA NA NA NA NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,500 NA NA NA NA NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 2,120 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 

- - - 220 NA NA NA NA NA NA NA NA 
- - - 37.3 NA NA NA NA NA NA NA NA 

4.30E+OO - 6.30E+00 1.1 NA NA NA NA NA NA NA NA 
- - - 168 NA NA NA NA NA NA NA NA 
- - - 12.1 NA NA NA NA NA NA NA NA 
- - - lBO NA NA NA NA NA NA NA NA 
- - - 31.2 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA 1.2E-06 4.9E-06 1.2E-14 6.1E-06 2.2E-03 6.BE-03 NA 9.0E-03 
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Parameter 
SURFACE SOIL 

Oral 
Rf D”’ 

Dose-Response Parameters Excavation Worker 
Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’*’ 
Rf 0”’ RfD”’ SF’” SF” SF”’ Concentration’3) Ingestion1 Dermal 1 Inhalation1 Total 1 Ingestion1 Dermal 1 Inhalation1 Total 

lnorganics 
Antimony 4.00E-04 8.00E-05 - I - 
Arsenic 3.00E-04 6.00E-05 - I 150E 
Beryllium !%OOE-03 l.OOE-03 - 1 4.30E 
Iron 3.00E-01 6.00E-02 - I - 

PesticidelPCBs 
IAroclor-1260 1 - 1 - 1 - 1 Z.OOE+OO 

Semivojatita Arnantr Crwnnnamdc 

4.51 NA NA NA NA NA NA NA NA 
t+OO 7.50E+OO 1.51E+Ol 4.52 NA NA NA NA NA NA NA NA 
i+oo - 6.30E+OO 0.17 NA NA NA NA NA NA NA NA 

3,790 NA NA NA NA NA NA NA NA 

J I - I 16,500l NA 1 NA 1 NA 1 NA I NA 1 NA I NA I NA 1 

,lllllracene 
lvrene 

oranthene 
oranthene Benzo(k)flu-.-. .-. .- 

Chrysene I - 
Indeno(l,2,3-cd)pyrene - I - 
Subtotal NA 1 NA 

7.30E-01 1.46E+OO J.lOE-01 1,640 NA NA NA NA NA NA NA NA 
7.30E+OO 1.46E+Ol 3.10E+OO 2,040 NA NA NA NA NA NA NA NA 
7.30E-01 1.46E+OO 3.10E-01 3,340 NA NA NA NA NA NA NA NA 
7.30E-02 1 46E-01 3 IOE-02 310 NA NA NA NA NA NA NA NA 

1 7.30E-03 1 1.46E-02 1 3.10E-03 
I 7.30E-01 1 1.46E+OO 1 3.10E-01 

NA I NA i NA I NA 

- 

NA E 
. 

NA 
NA 
NA E 

. 
NA 
NA 
NA E y--y-$-l 

lnorganics 
Arsenic 
Subtotal 
SEDIMENT 

1 3.00E-04 1 6.00E-05 1 - 1 1.50E+OO 1 7SOE+OO 1 1 SlE+Ol 1 3.211 3.4E-08 1 6.6E-08 1 l.lE-15 1 l.OE-07 I 5.3E-03 I l.OE-02 I NA I 1.6E-02 
1 NA 1 NA 1 NA 1 NA I NA I NA I NA 1 3.4E-08 1 6.6E-08 1 l.lE-15 1 l.OE-07 I 5.3E-03 1 l.OE-02 I NA 1 1.6E-02 

lnorganics 
IAntimnnv . .* . . . . . . -.. 
Barium 
Beryllium 
Iron 
Manganese 
Tin 

1 4 nw-04 1 8.00E-05 - 220 NA NA NA NA NA NA NA NA 
t-02 I 1.40E-02 1.43E-04 - 37.3 NA NA NA NA NA NA NA NA 

.03 - 4.30E+OO - 6.30E+OO 1.1 NA NA NA NA NA NA NA NA 

.02 - 168 NA NA NA NA NA NA NA NA 

..--. 
7.OOL ~~ * ~~ 
5.00E-03 1 .OOE. 
3.00E-01 6.00E.-- , - - . . . . . . I I I I 
5.0OE-03 ?.OOE-03 ! 1.43E-05 ! - ! - 1 - ! 12.?! NA ! NA ! NA ! i/? ! in ! r?p. ! NA ! r?i ! 
6 nnF.nl I 7nF.m I _ I _ I _ I _ I IRni NA I Nd 

7 
I 

. . . . -.--. _ -. ..--- -. .-- . . . . NA NA NA NA NA NA 

? 
Zinc I 3.00t , . . .Z-01 6.00E-02 - 31.2 NA ;;b: NA NA NA NA NA NA e 

E 
Subtotal 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA Gig 

TOTAL I MA NA NA NA NA NA NA 3 4F-n8 1 IF-15 1 nFa7 4 nF.n7 NA 1 GF.tl7 $5 
-4 -JA 

-"" I 
ex> 
(Jl 

~ 
o 
6 o 
o 
-..j 

Parameter 
SURFACE SOIL 

In organics 
Antimony 4.00E-04 8.00E-OS 
Arsenic 3.00E-04 6.00E-OS 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-01 6.00E-02 

Pesticide/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
Benzo a anthracene - -
Benzo a)pyrene - -
Benzo b fluoranthene - -
Benzo k fluoranthene - -
Chrysene - -
Indeno(1,2,3-cd)pyrene - -
Subtotal NA NA 
SUBSURFACE SOIL 

Inorganics 
Antimony 4.00E-04 8.00E-OS 
Arsenic 3.00E-04 6.00E-OS 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-01 6.00E-02 .. 

Pesticide/PCBs 
1 Aroclor -1260 

Semivolatile Organic Compounds 
Benzo(a)anthracene - -
Benzo(b)fluoranthene - -
Chrvsene - -
Subtotal NA NA 
SURFACE WATER 

Inorganics 
Antimony 4.00E-04 8.00E-OS 
Barium 7.00E-02 1.40E-02 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-01 6.00E-02 
Manganese S.OOE-03 1.00E-03 
Tin 6.00E-01 1.20E-01 
Zinc 3.00E-01 6.00E-02 
Subtotal NA NA 
TOTAL NA NA 

-
-
-
-

-
-
-
-
-
-

NA 

-
-
-
-

-
-
-

NA 

-
1.43E-04 

-
-

1.43E-OS 
-
-

NA 
NA 
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Representative 
Concentration(3) r.::-==~,:::,,:"~~~~=~-=-=+,~~ ........ .-=~...::..;:.:.r.-7'-::'::;i--.--=-=--1 

- - - 4.S1 NA NA NA NA NA NA NA NA 
1.S0E+00 7.S0E+00 1.S1E+01 4.S2 NA NA NA NA NA NA NA NA 
4.30E+00 - 6.30E+00 0.17 NA NA NA NA NA NA NA NA 

- - - 3,790 NA NA NA NA NA NA NA NA 

1 2 OOE+OO 1 4 OOE+OO 1 16 sool NA NA NA NA NA NA NA NA 

7.30E-01 1.46E+00 3.10E-01 1,640 NA NA NA NA NA NA NA NA 
7.30E+00 1.46E+01 3.10E+00 2,040 NA NA NA NA NA NA NA NA 
7.30E-01 1.46E+00 3.10E-01 3,340 NA NA NA NA NA NA NA NA 
7.30E-02 1.46E-01 3.10E-02 310 NA NA NA NA NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 1,9S0 NA NA NA NA NA NA NA NA 
7.30E-01 1.46E+00 3.10E-01 1,480 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 

3.21 
NA 

- - - 7 NA NA NA NA NA NA NA NA 
1.S0E+00 7.S0E+00 1.S1E+01 S.38 NA NA NA NA NA NA NA NA 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA NA NA NA 

- - - 4,270 NA NA NA NA NA NA NA NA 

1 2 OOE+OO 1 4 OOE+OO 1 5101 NA NA NA NA NA NA NA NA 

7.30E-01 1.46E+00 3.10E-01 1,910 NA NA NA NA NA NA NA NA 
7.30E-01 1.46E+00 3.10E-01 3,SOO NA NA NA NA NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 2,120 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 

- - - 220 NA NA NA NA NA NA NA NA 
- - - 37.3 NA NA NA NA NA NA NA NA 

4.30E+00 - 6.30E+00 1.1 NA NA NA NA NA NA NA NA 

- - - 168 NA NA NA NA NA NA NA NA 
- - - 12.1 NA NA NA NA NA NA NA NA 
- - - 180 NA NA NA NA NA NA NA NA 

- - - 31.2 NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA 3.4E-08 6.6E-08 1.1E-1S 1.0E-07 S.3E-03 1.0E-02 NA 1.6E-02 

(J) 

:::;:;:0 
WeD --< CD . 
--..J ....... 
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g Dose-Response Parameters Occupational Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk”’ 
Parameter Rf D”’ Rf D”’ Rf D”’ SF’*’ SF”’ SF”’ Concentration”’ Ingestion) Dermal I Inhalation) Total 1 Ingestion1 Dermal I Inhalation) Total 

SURFACE SOIL 
lnorganics 

Antimony 4.00E-04 8.00E-05 - 
Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 750E+OO 1.51E+Ol 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 
Iron 3.OOE-01 6.00E-02 - 

PesticidelPCBs 
IAroclor-1260 1 - 1 - 1 - 12.00E+OO[ 4.00E+OO I - 1 

Semivolatile Organic Compounds 
Benzo(a)anthracene 7.30E-01 1.46E+OO 3.10E-01 
Benzo(a)pyrene 7,30E+OO 1.46E+Ol 3.10E+OO 
Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.10E-01 
Benzo(k)fluoranthene - 7.30E-02 1.46E-01 3.10E-02 
Chrysene 7.30E-03 1.46E-02 3.10E-03 
Indeno(l,2,3-cd)pyrene - 7.30E-01 1.46E+OO 3.10E-01 
Subtotal NA NA NA NA NA NA 
SUBSURFACE SOIL 

4.51 NA NA NA NA 5.5E-03 1.3E-03 NA 6.8E-03 
4.52 1.2E-06 8.7E-06 1.2E-13 9.9E-06 7.4E-03 5.4E-02 NA 6.2E-02 
0.17 1.3E-07 2.9E-08 5.8E-15 1.6E-07 1.7E-05 3.8E-06 NA 2.OE-05 

3,790 NA NA NA NA 6.2E-03 1.4E-03 NA 7.6E-03 

16,500( 5.8E-06 1 3.2E-05 1 NA I3.8E-051 NA I NA I NA I NA 1 

1,640 2.1E-07 NA 7.4E-15 2.1E-07 NA NA NA NA 
2,040 2.6E-06 NA 9.2E-14 2.6E-06 NA NA NA NA 
3,340 4.3E-07 NA 1.5E-14 4.3E-07 NA NA NA NA 

310 4.OE-09 NA 1.4E-16 4.OE-09 NA NA NA NA 
1,950 2.5E-09 NA 8.8E-17 2.5E-09 NA NA NA NA 
1,480 1.9E-07 NA 6.7E-15 1.9E-07 NA NA NA NA 

NA l.lE-05 4.1E-05 2.4E-13 5.1E-05 1.9E-02 5.7E-02 NA 7.6E-02 

lnorganics 
Arsenic 
Subtotal 

1 3.00E-04 1 6.00E-05 1 - I 1.50E+OO 1 7.50E+OO I 1.51E+Ol I 3.211 NA 1 NA 1 NA I NA j NA I NA I NA I NA 
1 NA I NA 1 NA I NA 1 NA 1 NA I NA 1 NA 1 NA 1 NA 1 NA I NA I NA I NA I NA 

SEDIMENT 
lnorganics 

Antimony 4.00E-04 8.00E-05 - 7 NA NA NA NA NA NA NA NA 
Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51E+Ol 5.38 NA NA NA NA NA NA NA NA 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.46 NA NA NA NA NA NA NA NA 
iron 3.00E-01 6.00E-02 - 4,270 NA NA NA NA NA NA NA NA 

Pesticide/PCBs 
IAroclor-1260 1 - 1 - 1 - I2.00E+OOj 4.00E+OO I - 1 5101 NA 1 NA 1 NA I NA I NA I NA 1 NA I NA 1 

Semivolatile Organic Compounds 
Benzo(a)anthracene 7.30E-01 1,46E+OO 3.10E-01 1,910 NA NA NA NA NA NA NA NA 
Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.1OE-01 3,500 NA NA NA NA NA NA NA NA 
Chrysene 7.30E-03 1.46E-02 3.10E-03 2,120 NA NA NA NA NA NA NA NA 
Subtotal 1 NA NA NA 1 NA NA NA NA NA NA ‘.,I-. Iwl NA NA 1 NA 1 NA , NA 

SURFACE WATER 
lnorganics 

Antimony 4.00E-04 8.00E-05 - 220 NA NA NA NA NA NA NA NA 
Barium 7.OOE-02 1.40E-02 1.43E-04 - 37.3 NA NA NA NA NA NA NA NA 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 1.1 NA NA NA NA NA NA NA NA 
Iron 3.00E-01 6.00E-02 - 168 NA NA NA NA NA NA NA NA 
Manganese 5.00E-03 l.OOE-03 1.43E-05 - 12.1 NA NA NA NA NA NA NA NA 
Tin 6.00E-01 1.20E-01 - 180 NA NA NA NA NA NA NA NA 
Zinc 3.00E-01 6.00E-02 - 31.2 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA NA l.lE-05 4.1E-05 2.4E-13 5.1E-05 1.9E-02 5.7E-02 NA 7.6E-02 
1 Units are (mg/kg)/day. 3 Units are pg/L for surface water, mglkg for sediment and soil inorganic% and pglkg for all other compounds in sediment and soil. 
2 Units are [(mg/kg)/day]-1. 4 Noncancer risks are calculated conservatively for residents, considering only the child receptor, 
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Parameter 
SURFACE SOIL 

I norganlcs 
Antimony 4.00E-04 8.00E-05 
Arsenic 3.00E-04 6.00E-05 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-01 6.00E-02 .. 

Pesticide/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
Benzo(a anthracene - -
Benzo(a )pyrene - -
Benzo(b fluoranthene - -
Benzo(k fluoranthene - -
Chrysene - -
Indeno(1,2,3-cd)pvrene - -
Subtotal NA NA 
SUBSURFACE SOIL 

Inorganics 
Antimonv 4.00E-04 8.00E-05 
Arsenic 3.00E-04 6.00E-05 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-01 6.00E-02 

Pesticide/PCBs 
IArocior 1260 - - -

Semivolatile Organic Compounds 
Benzo(a)anthracene - -
Benzo(b)fluoranthene - -
Chrysene - -
:::;u Iota NA NA 

SURFACE WATER 
Inorganics 

Antimonv 4.00E-04 8.00E-05 
Barium 7.00E-02 1.40E-02 

BEJIYIlium 5.00E-03 1.00E-03 
Iron 3.00E-01 6.00E-02 
Manganese 5.00E-03 1.00E-03 
Tin 6.00E-01 1.20E-Ol 
Zinc 3.00E-01 6.00E-02 
Subtotal NA NA 
TOTAL NA NA 

1 Unlls are (mg/kg)/day. 
2 Units are [(mg/kg)/day]-1. 

-
-
-
-

-
-
-
-
-

NA 

-
-
-
-

-

-
-
-

NA 

-
1.43E-04 

-
-

1.43E-05 
-
-

NA 
NA 

TABLE 4-25 

RME--CHEMICAL SPECIFIC RISKS AT SWMU 7 
NAS KEY WEST 

PAGE 6 OF 6 

- - - 4.51 NA NA 
1.50E+00 7.50E+00 1.51E+Ol 4.52 1.2E-06 8.7E-06 
4.30E+00 - 6.30E+00 0.17 1.3E-07 2.9E-08 

- - - 3,790 NA NA 

NA NA 5.5E-03 
1.2E-13 9.9E-06 7.4E-03 
5.8E-15 1.6E-07 1.7E-05 

NA NA 6.2E-03 

I 2 OOE+OO I 4 OOE+OO I - 165001 58E 061 32E 05 I NA 138E 051 NA - - -
7.30E-01 1.46E+00 3.10E-01 1,640 2.1E-07 NA 7.4E-15 2.1E-07 NA 
7.30E+00 1.46E+01 3.10E+00 2,040 2.6E-06 NA 9.2E-14 2.6E-06 NA 
7.30E-01 1.46E+00 3.10E-01 3,340 4.3E-07 NA 1.5E-14 4.3E-07 NA 
7.30E-02 1.46E-01 3.10E-02 310 4.0E-09 NA 1.4E-16 4.0E-09 NA 
7.30E-03 1.46E-02 3.10E-03 1,950 2.5E-09 NA 8.8E-17 2.5E-09 NA 
7.30E-01 1.46E+00 3.10E-01 1,480 1.9E-07 NA 6.7E-15 1.9E-07 NA 

NA NA NA NA 1.1E-05 4.1E-05 2.4E-13 5.1E-05 1.9E-02 

3.21 
NA 

- - - 7 NA NA NA NA NA 
1.50E+00 7.50E+00 1.51E+01 5.38 NA NA NA NA NA 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA 

- - - 4,270 NA NA NA NA NA 

I 2 OOE+OO I 4 OOE+OO I - 5101 NA NA NA NA NA 

7.30E-01 1.46E+00 3.10E-01 1,910 NA NA NA NA NA 
7.30E-01 1.46E+00 3.10E-01 3,500 NA NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 2,120 NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

- - - 220 NA NA NA NA NA 
- - - 37.3 NA NA NA NA NA 

4.30E+00 - 6.30E+00 1.1 NA NA NA NA NA 
- - - 168 NA NA NA NA NA 
- - - 12.1 NA NA NA NA NA 

- - 180 NA NA NA NA NA 
- - 31.2 NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 
NA NA NA NA 1.lE-05 4.1E-05 2.4E-13 5.1E-05 1.9E-02 

1.3E-03 
5.4E-02 
3.8E-06 
1.4E-03 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

5.7E-02 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.7E-02 
.. 

3 Units are flg/L for surface water, mg/kg for sediment and soli morganlcs, and flg/kg for an other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

NA 6.8E-03 
NA 6.2E-02 
NA 2.0E-05 
NA 7.6E-03 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 7.6E-02 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 7.6E-02 
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Parameter 
SURFACE SOIL 

lnorganics 
[Antimony 
IArsenic 
Beryllium 
Iron 

PesticidelPCBs 

Dose-Response Parameters Future Resident -Child and Adult 
Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk”’ 

RfD”’ Rf D”’ RID”’ SF”’ SF”’ SF’*’ Concentration’s’ Ingestion1 Dermal 1 Inhalation1 Total I lngestionl Dermal I Inhalation1 Total 

1 4.00E-04 1 8.00E-05 I - 1 I - 4.51 NA NA NA NA 1.4E-01 1.4E-03 NA 1.5E-01 
[ 3.00E-04 1 6.00E-05 1 - 1 1.50E+OO 1 750E+OO 1 SlE+Ol 4.52 3.4E-06 2.5E-06 2.1E-13 5.9E-06 1.9E-01 5.8E-02 NA 2.5E-01 
1 LOOE-03 1 l.OOE-03 1 - 1 1 1.30E+OO 1 - 6.30E+OO 0.17 3.7E-07 8.3E-09 l.lE-14 3.8E-07 4.3E-04 4.1E-06 NA 4.4E-04 
1 3.00E-01 1 6.00E-02 1 I - I - 3,790 NA NA NA NA 1.6E-01 1.5E-03 NA 1.6E-01 

lnorganics 
Arsenic 1 3.00E-04 1 6.00E-05 1 - 1 1.50EtOO 1 750E+OO 1 1,51E+Ol 1 

1 NA 1 NA 1 NA 1 NA 1 Subtotal NA 1 NA 1 
SEDIMENT 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 
Arsenic 3.00E-04 6.00E-05 - 1 SOE+OO 7SOE+OO 1.51E+Ol 
Beryllium 5.00E-03 l.OOE-03 - 4.30EtOO - 6.30E+OO 
Iron 3.00E-01 6.00E-02 - 

PesticidelPCBs 
[Aroclor-1260 1 - 1 - 1 - 12.00E+OO I 4.00E+OO 1 - 1 

Semivolatile Organic Compounds 
Benzo(a)anthracene 7.30E-01 1.46E+OO 3.10E-01 
Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.10E-01 
Chrysene 7.30E-03 1.46E-02 3.10E-03 
Subtotal NA - NA NA NA NA NA 
SURFACE WATER 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 
Barium 7.00E-02 1.40E-02 1.43E-04 - 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 
Iron 3.00E-01 6.00E-02 - 
Manganese 1 5.00E-03 l.OOE-03 1.43E-05 - 
Tin 6.00E-01 i.ZOE-Oi - 
Zinc 3.00E-01 6.00E-02 - 
Subtotal NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA 

3.211 NA 1 NA 1 NA 1 NA 1 NA I NA 1 NA 1 NA 
NA 1 NA 1 NA 1 NA 1 NA I NA I NA 1 NA 1 NA 

7 NA NA NA NA NA NA NA NA 
5.38 5.5E-07 4.OE-07 NA 9.4E-07 3.1E-02 9.4E-03 NA 4.OE-02 
0.46 NA NA NA NA NA NA NA NA 

4,270 NA NA NA NA 2.6E-02 2.5E-04 NA 2.6E-02 

5101 7.3E-08 1 4.OE-08 I NA I l.lE-071 NA I NA 1 NA I NA 1 

1,910 l.OE-07 NA NA l.OE-07 NA I NA NA NA 
3,500 1.8E-07 NA NA 1.8E-07 NA 1 NA NA NA 
2,120 l.lE-09 NA NA l.lE-09 NA I NA NA NA 

NA 9.OE-07 4.3E-07 NA 1.3E-06 5.7E-02 1 9.6E-03 NA 6.7E-02 

220 NA NA NA NA 6.5E-01 5.8E-01 NA 1.2E+OO 
37.3 NA NA NA NA 6.3E-04 5.6E-04 NA 1.2E-03 

1.1 2.8E-07 2.7E-07 NA 5.5E-07 2.6E-04 2.3E-04 NA 4.9E-04 
168 NA NA NA NA 6.6E-04 5.9E-04 NA 1.3E-03 

12.1 NA NA NA NA 6.2E-04 5.5E-04 NA 1.2E-03 
i80 NA NA NA NA 3.6E-04 3.2E-04 NA 6.7E-04 

31.2 NA NA NA NA 1.2E-04 l.lE-04 NA 2.3E-04 
NA 2.8E-07 2.7E-07 NA NA 6.6E-01 5.8E-01 NA 1.2E+OO 
NA 3.1E-05 1.2E-05 4.5E-13 4.3E-05 1,2E+OO 6SE-01 NA 1.9E+OO 
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Parameter 
SURFACE SOIL 

Inorganics 
Antimony 4.00E-04 8.00E-05 
Arsenic 3.00E-04 6.00E-05 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 .. 

Pesticide/PCBs 
IAroclor 1260 - -

Semivolatile Organic Compounds 
Benzo(a)anthracene - -
Benzo(a)pyrene - -
Benzo{b)nuoranthene - -
Benzo{k)nuoranthene 
Chrysene - -
Indeno{1,2,3-cd)pyrene - -
Subtotal NA NA 
SUBSURFACE SOIL 

Inorganics 
Antimony 4.00E-04 8.00E-05 
Arsenic 3.00E-04 6.00E-05 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 .. 

Pesticide/PCBs 
IAroclor 1260 -

Semivolatile Organic Compounds 
Benzo(a)anthracene - -
Benzo{b)nuoranthene - -
Chrysene - -
Subtotal NA NA 
SURFACE WATER 

In organics 
Antimony 4.00E-04 8.00E-05 
Barium 7.00E-02 1.40E-02 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 
Manganese 5.00E-03 1.00E-03 
I in D.OOE-Oi i.20E-Oi 
Zinc 3.00E-Ol 6.00E-02 
Subtotal NA NA 
TOTAL NA NA 

-
-
-
-

-
-
-
-
-
-

NA 

-
-
-
-

-
-
-

NA 

-
1.43E-04 

-
-

1.43E-05 
-
-

NA 
NA 
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- - - 4.51 NA NA NA NA 1.4E-Ol 
1.50E+00 7.50E+00 1.51E+Ol 4.52 3.4E-06 2.5E-06 2.1E-13 5.9E-06 1.9E-Ol 
4.30E+00 - 6.30E+00 0.17 3.7E-07 8.3E-09 1.1E-14 3.8E-07 4.3E-04 

- - - 3,790 NA NA NA NA 1.6E-Ol 

I 2 OOE+OO 1 4 OOE+OO I - 165001 1 7E 05 1 9 OE 06 1 NA 12 6E 051 NA - - -
7.30E-Ol 1.46E+00 3.10E-Ol 1,640 6.0E-07 NA 1.4E-14 6.0E-07 NA 
7.30E+00 1.46E+Ol 3.10E+00 2,040 7.5E-06 NA 1.7E-13 7.5E-06 NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,340 1.2E-06 NA 2.8E-14 1.2E-06 NA 
7.30E-02 1.46E-Ol 3.10E-02 310 1.lE-08 NA 2.6E-16 1.lE-08 NA 
7.30E-03 1.46E-02 3.10E-03 1,950 7.2E-09 NA 1.6E-16 7.2E-09 NA 
7.30E-Ol 1.46E+00 3.10E-Ol 1,480 5.4E-07 NA 1.2E-14 5.4E-07 NA 

NA NA NA NA 3.0E-05 1.1E-05 4.5E-13 4.2E-05 5.0E-Ol 

3.21 
NA 

- - - 7 NA NA NA NA NA 
1.50E+00 7.50E+00 1.51E+Ol 5.38 5.5E-07 4.0E-07 NA 9.4E-07 3.1E-02 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA 

- - - 4,270 NA NA NA NA 2.6E-02 

1 2 OOE+OO 1 4 OOE+OO I 5101 73E-08 I 40E-08 1 NA 1 l1E-071 NA 

7.30E-Ol 1.46E+00 3.10E-Ol 1,910 1.0E-07 NA NA 1.0E-07 NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,500 1.8E-07 NA NA 1.8E-07 NA 
7.30E-03 1.46E-02 3.10E-03 2,120 1.lE-09 NA NA 1.1E-09 NA 

NA NA NA NA 9.0E-07 4.3E-07 NA 1.3E-06 5.7E-02 

- - - 220 NA NA NA NA 6.5E-01 
- - - 37.3 NA NA NA NA 6.3E-04 

4.30E+00 - 6.30E+00 1.1 2.8E-07 2.7E-07 NA 5.5E-07 2.6E-04 
- - - 168 NA NA NA NA 6.6E-04 
- - - 12.1 NA NA NA NA 6.2E-04 
- - - 1110 NA NA NA NA 3.6E-04 

- - 31.2 NA NA NA NA 1.2E-04 
NA NA NA NA 2.8E-07 2.7E-07 NA NA 6.6E-Ol 
NA NA NA NA 3.1E-05 1.2E-05 4.5E-13 4.3E-05 1.2E+OO 

1.4E-03 NA 
5.8E-02 NA 
4.1E-06 NA 
1.5E-03 NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

6.1E-02 NA 

NA NA 
9.4E-03 NA 

NA NA 
2.5E-04 NA 

NA NA 

NA NA 
NA NA 
NA NA 

9.6E-03 NA 

5.8E-Ol NA 
5.6E-04 NA 
2.3E-04 NA 
5.9E-04 NA 
5.5E-04 NA 
3.2E-04 NA 
1.lE-04 NA 
5.8E-Ol NA 
6.5E-Ol NA 

1.5E-Ol 
2.5E-Ol 
4.4E-04 
1.6E-Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

5.6E-Ol 

NA 
4.0E-02 

NA 
2.6E-02 

NA 

NA 
NA 
NA 

6.7E-02 

1.2E+00 
1.2E-03 
4.9E-04 
1.3E-03 
1.2E-03 
6.7E-04 
2.3E-04 
1.2E+00 
1.9E+OO 
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Parameter 
SURFACE SOIL 

lnorganics 
Antimony 
Arsenic 
Beryllium 
Iron 

PesticidelPCBs 

Dose-Response Parameters Trespasser -Adult 
Oral Dermal Inhalation Oral Cancer Risk 

WD” Rf D”’ RfD”’ SF”’ 
Dermal Inhalation Representative 

SF”’ SF’*’ 
I Non-Cancer Risk’*’ 

Total Concentration’s’ Ingestion1 Dermal I lnhalationl Total I Ingestion1 Dermal I Inhalation1 

4.00E-04 8.00E-05 - 4.51 NA NA NA NA 2.6E-04 3.OE-05 NA 3.OE-04 
3.00E-04 6.00E-05 - 150E+OO 7.50E+OO 1.51EtOl 4.52 1.6E-08 5.9E-08 7.8E-16 7.5E-08 3.5E-04 1.3E-03 NA 1.7E-03 
5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.17 1.7E-09 2.OE-10 3.9E-17 1.9E-09 8.OE-07 9.2E-08 NA 8.9E-07 
3.00E-01 6.00E-02 - 3,790 NA NA NA NA 3.OE-04 3.4E-05 NA 3.3E-04 

lnorganics 

Arsenic 
Subtotal 
SEDIMENT 

1 3.00E-04 1 6.00E-05 1 - 1 150E+OO 1 7.50E+OO 1 1.51E+Ol 1 3.211 NA 1 NA 1 NA 1 NA 1 NA 1 NA NA NA 
1 1 

1 
NA [ NA NA I NA 1 NA 1 NA 1 NA 1 

1 
NA 1 NA 1 NA I NA 1 NA 1 NA 1 NA NA I 

lnorganlcs 
Antimony 4.00E-04 8.00E-05 - 
Arsenic 3.OOE-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51E+Ol 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 
Iron 3.00E-01 6.00E-02 - 

PesticidelPCBs 
Aroclor-1260 1 - 1 - 1 - 12.00E+OOI 4.00E+OO I - I 

Semivolatile Organic Compounds 
Benzo(a)anthracene 7.30E-01 1.46E+OO 3.10E-01 
Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.10E-01 
Chrysene 7.30E-03 1.46E-02 3.10E-03 
Subtotal NA NA NA NA NA NA 
SURFACE WATER 

7 NA NA NA NA NA NA NA NA 
5.38 1.8E-08 6.6E-08 NA 8.4E-08 4.OE-04 1.5E-03 NA l.SE-03 
0.46 NA NA NA NA NA NA NA NA 

4,270 NA NA NA NA 3.3E-04 3.8E-05 NA 3.7E-04 

5101 2.4E-09 1 6.6E-09 1 NA I 9.OE-091 NA 1 NA 1 NA I NA 1 

1,910 3.3E-09 NA NA 3.3E-09 NA NA NA NA 
3,500 6.OE-09 NA NA 6.OE-09 NA NA NA NA 
2,120 3.6E-11 NA NA 3.6E-11 NA NA NA NA 

NA 3.OE-08 7.2E-08 NA l.OE-07 7.3E-04 1.5E-03 NA 2.2E-03 

() 
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Parameter 
SURFACE SOIL 

Inorganics 
Antimony 
Arsenic 
Beryllium 
Iron .. 

Pesticide/PCBs 
IAroclor-1260 

4.00E-04 8.00E-OS 
3.00E-04 6.00E-OS 
S.00E-03 1.00E-03 
3.00E-01 6.00E-02 

Semivolatile Organic Compounds 
Benzo a)anthracene - -
Benzo a)pvrene - -
Benzo b)fluoranthene -
Benzo k)fluoranthene - -
Chrysene -
Indeno(1,2,3-cd)pyrene - -
Subtotal NA NA 
SUBSURFACE SOIL 

norganics 
Antimony 4.00E-04 8.00E-05 
Arsenic 3.00E-04 6.00E-OS 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-01 6.00E-02 .. 

Pesticide/PCBs 
IArocior 1260 - -

Semivolatile Organic Compounds 
Benzo{a)anthracene - -
Benzo(b)fluoranthene - -
Chrysene - -
Subtotal NA NA 
SURFACE WATER 

Inorganics 
Antimony 4.00E-04 8.00E-OS 
Barium 7.00E-02 1.40E-02 
Beryllium S.00E-03 l.o0E-03 
Iron 3.00E-01 6.00E-02 
Manganese S.00E-03 1.00E-03 
Tin 6.00E-01 1.20E-01 
Zinc 3.00E-Ol 6.00E-02 
Subtotal NA NA 
TOTAL NA NA 

-
-
-
-

-

-
-
-

NA 

-
-
-
-

-
-
-

NA 

-
1.43E-04 

-
-

1.43E-05 
-
-

NA 
NA 
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Representative 
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- - - 4.S1 NA NA NA NA 2.6E-04 3.0E-OS NA 3.0E-04 
1.S0E+00 7.S0E+00 1.S1E+01 4.S2 1.6E-08 S.9E-08 7.8E-16 7.SE-08 3.5E-04 1.3E-03 NA 1.7E-03 
4.30E+00 - 6.30E+00 0.17 1.7E-09 2.0E-10 3.9E·17 1.9E-09 8.0E-07 9.2E-08 NA 8.9E-07 

- - - 3,790 NA NA NA NA 3.0E-04 3.4E-OS NA 3.3E-04 

1 2 OOE+OO 1 4 OOE+OO 1 165001 77E-08 1 2 1E-07 1 NA 129E-071 NA NA NA NA 

730E-01 1,46E+00 3.10E-Ol 1,640 2.8E-09 NA S.OE-17 2.8E-09 NA NA NA NA 
7.30E+00 1.46E+Ol 3.10E+00 2,040 3.5E-08 NA 6.2E-16 3.SE-08 NA NA NA NA 
7.30E-Ol 1,46E+00 3.10E-01 3,340 5.7E-09 NA 1.0E-16 5.7E-09 NA NA NA NA 
7.30E-02 1.46E-01 3.10E-02 310 5.3E-11 NA 9.4E-19 S.3E-11 NA NA NA NA 
730E-03 1.46E-02 3.10E-03 1,9S0 3.3E-11 NA 5.9E-19 3.3E-11 NA NA NA NA 
7.30E-Ol 1.46E+00 3.10E-01 1,480 2.5E-09 NA 4.SE-17 2.SE-09 NA NA NA NA 

NA NA NA NA 1.4E-07 2.7E-07 1.6E-15 4.1E-07 9.2E-04 1.4E-03 NA 2.3E-03 

3.21 
NA 

- - - 7 NA NA NA NA NA NA NA NA 
1.S0E+00 7.50E+00 1.51E+01 5.38 1.8E-08 6.6E-OS NA S.4E-OS 4.0E-04 1.SE-03 NA 1.9E-03 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA NA NA NA 

- - - 4,270 NA NA NA NA 3.3E-04 3.SE-05 NA 3.7E-04 

1 2 OOE+OO 1 4 OOE+OO 1 5101 24E-09 1 66E-09 1 NA 19 OE 091 NA - NA NA NA 

7.30E-01 1.46E+00 3.10E-Ol 1,910 3.3E-09 NA NA 3.3E-09 NA NA NA NA 
7.30E-01 1,46E+00 3.10E-01 3,500 6.0E-09 NA NA 6.0E-09 NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 2,120 3.6E-11 NA NA 3.6E-11 NA NA NA NA 

NA NA NA NA 3.0E-08 7.2E-08 NA 1.0E-07 7.3E-04 1.SE-03 NA 2.2E-03 

- - - 220 NA NA NA NA 3.4E-02 1.9E-02 NA S.3E-02 
- - - 37.3 NA NA NA NA 3.3E-OS 1.9E-05 NA 5.1E-05 

4.30E+00 - 6.30E+00 1.1 2.9E-08 1.7E-08 NA 4.SE-OS 1.3E-OS 7.7E-06 NA 2.1E-OS 

- - - 168 NA NA NA NA 3.4E-OS 2.0E-05 NA 5.4E-05 

- - - 12.1 NA NA NA NA 3.2E-05 1.8E-05 NA S.1E-05 

- - - 180 NA NA NA NA 1.8E-OS 1.1E-05 NA 2.9E-05 

- - - 31.2 NA NA NA NA 6.3E-06 3.7E-06 NA 1.0E-05 
NA NA NA NA 2.9E-08 1.7E-08 NA 4.5E-08 3,4E-02 1.9E-02 NA S.3E-02 
NA NA NA NA 2.0E-07 3.6E-07 1.6E-15 S.6E-07 3.5E-02 2.2E-02 NA S.8E-02 
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s 
is Dose-Response Parameters Trespasser -Adolescent 

Oral Dermal Inhalation Oral Cancer Risk Non-Cancer Risk’*’ 
Parameter Rf D”’ Rf D”’ Rf Dr ” SF’*’ 

Dermal Inhalation Representative 
SF@ SF’*’ 

I 

SURFACE SOIL 
Concentrationm Ingestion1 Dermal 1 Inhalation1 Total I Ingestion1 Dermal I Inhalation1 Total 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 4.51 NA NA NA NA 5.8E-04 8.9E-06 NA 5.9E-04 
Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 750E+OO 1.51E+Ol 4.52 l.OE-08 2.7E-08 2.8E-16 3.7E-08 7.7E-04 3.8E-04 NA 1.2E-03 
Beryllium 5.00E-03 l.OOE-03 - 4,30E+OO - 6.30E+OO 0.17 l.lE-09 9.1E-11 1.4E-17 1.2E-09 1.7E-06 2.7E-08 NA i.SE-06 
Iron 3.00E-01 6.00E-02 - 3,790 NA NA NA NA 6.5E-04 l.OE-05 NA 6.6E-04 

PesticidelPCBs 
IAroclor-1260 1 - 1 - 1 - 12.00E+OOI 4.00E+OO 1 - I 16.5001 4.8E-08 1 9.9E-08 1 NA 1 1.5E-07 I NA I 

Semivolatile Organic Compounds 
NA 1 NA 1 NA 1 

Benzo(a)anthracene 7.30E-01 1.46E+OO 3.10E-01 1,640 1.8E-09 NA 1.8E-17 1.8E-09 NA NA NA NA 
Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.10E+OO 2,040 2.2E-08 NA 2.2E-16 2.2E-08 NA NA NA NA 
Benzo(b)fluoranlhene - 7.30E-01 1.46E+OO 3.10E-01 3,340 3.6E-09 NA 3.6E-17 3.6E-09 NA NA NA NA 
Benzo(k)fiuoranthene - 7.30E-02 1.46E-01 3.10E-02 310 3.3E-11 NA 3.4E-19 3.3E-11 NA NA NA NA 
Chrysene 7.3OE-03 1.46E-02 3.10E-03 1,950 2.1E-11 NA 2.1E-19 2.1E-11 NA NA NA NA 
Indeno(l,2,3-cd)pyrene - 7.30E-01 1.46E+OO 3.10E-01 1,480 1.6E-09 NA 1.6E-17 1.6E-09 NA NA NA NA 
Subtotal NA NA 1 NA NA NA NA NA 8.8E-08 1.3E-07 59E-16 2.1E-07 2.OE-03 4.OE-04 NA 2.4E-03 

f 
SUBSURFACE SOIL 

fs 
lnorganics 

Arsenic 1 3.00E-04 1 6.00E-05 1 - 1 150E+OO 1 7.50E+OO 1 151E+Ol 1 3.211 NA 1 NA 1 NA 1 NA I NA 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 

NA 1 NA 1 
NA I 

NA I 
NA 1 NA 1 NA I NA I 

SEDIMENT 
NA 1 NA 1 NA 1 NA 1 NA 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 
Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 750E+OO 1.51E+Ol 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 
Iron 3.00E-01 6.00E-02 - 

PesticidelPCBs 
IAroclor-1260 1 - 1 - 1 - 1 2.00E+OO] 4.00E+OO I - I 

Semivolatile Organic Compounds 
Benzo(a)anthracene 7.30E-01 1.46E+OO 3.10E-01 
Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.10E-01 
Chrysene 7.30E-03 1.46E-02 3.10E-03 
Subtotal NA NA NA NA NA NA 
SURFACE WATER 

7 NA NA NA NA NA NA NA NA 
5.38 l.lE-08 3.OE-08 NA 4.2E-08 8.7E-04 2.4E-03 NA 3.2E-03 
0.46 NA NA NA NA NA NA NA NA 

4,270 NA NA NA NA 7.3E-04 6.2E-05 NA 7.9E-04 

5101 1.5E-09 1 3.1E-09 1 NA I 4.5E-091 NA 1 NA 1 NA I NA 1 

1,910 2.OE-09 NA NA 2.OE-09 NA NA NA NA 
3,500 3.8E-09 NA NA 3.8E-09 NA NA NA NA 
2,120 2.3E-11 NA NA 2.3E-11 NA NA NA NA 

NA 1.9E-08 3.3E-08 NA 5.2E-08 1.6E-03 2.4E-03 NA 4.OE-03 

,Jl. 
I 

<Xl 
c.o 

o 
-i o 
6 
o o 
-..j 

Parameter 
SURFACE SOIL 

Inorganics 
Antimony 4.00E-04 B.OOE-OS 
Arsenic 3.00E-04 6.00E-OS 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 .. 

Pesticide/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
Benzo(a)anthracene - -
Benzo(a)pyrene - -
Benzo(b)nuoranthene - -
Benzo(k)nuoranthene -
Chrysene - -
Indeno(l,2,3-cd)pyrene - -
Subtotal NA NA 
SUBSURFACE SOIL 

Inorganics 
Antimony 4.00E-04 S.OOE-OS 
Arsenic 3.00E-04 6.00E-OS 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 .. 

Pesticide/PCBs 
IAroclor 1260 - - -

Semivolatile Organic Compounds 
Benzo(a)anthracene - -
Benzo(b)nuoranthene - -
Chrysene - -
Subtotal NA NA 
SURFACE WATER 

I norganlcs 
Antimony 4.00E-04 8.00E-OS 
Barium 7.00E-02 1.40E-02 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 
Manganese S.00E-03 1.00E-03 
Tin 6.00E-01 1.20E-01 
Zinc 3.00E-Ol 6.00E-02 
Subtotal NA NA 
TOTAL NA NA 

-
-
-
-

-
-
-
-
-
-

NA 

-
-
-
-
-

-
-
-

NA 

-
1.43E-04 

-
-

1.43E-OS 
-
-

NA 
NA 
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- - - 4.S1 NA NA NA NA S.BE-04 
1.S0E+00 7.50E+00 1.SlE+Ol 4.S2 1.0E-OS 2.7E-OB 2.BE-16 3.7E-OB 7.7E-04 
4.30E+00 - 6.30E+00 0.17 1.lE-09 9.1E-ll 1.4E-17 1.2E-09 1.7E-06 

- - - 3.790 NA NA NA NA 6.SE-04 

I 2 OOE+OO I 4 OOE+OO I 16 sool 4 BE-DB I 99E-OB I NA 11 SE-071 NA 

7.30E-Ol 1.46E+00 3.10E-Ol 1,640 1.BE-09 NA 1.SE-17 1.SE-09 NA 
7.30E+00 1.46E+Ol 3.10E+00 2,040 2.2E-OB NA 2.2E-16 2.2E-OB NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,340 3.6E-09 NA 3.6E-17 3.6E-09 NA 
7.30E-02 1.46E-Ol 3. 1 OE-02 310 3.3E-ll NA 3.4E-19 3.3E-l1 NA 
7.30E-03 1.46E-02 3.10E-03 l,9S0 2.1E-ll NA 2.1E-19 2.1E-11 NA 
7.30E-Ol 1.46E+00 3.10E-Ol l,4BO 1.6E-09 NA 1.6E-17 1.6E-09 NA 

NA NA NA NA S.SE-OB 1.3E-07 S.9E-16 2.1E-07 2.0E-03 

3.21 
NA 

- - - 7 NA NA NA NA NA 
1.S0E+00 7.S0E+00 1.SlE+Ol S.3B 1.lE-OB 3.0E-OB NA 4.2E-OS B.7E-04 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA 

- - - 4,270 NA NA NA NA 7.3E-04 

I 2 OOE+OO I 4 OOE+OO I - slol lSE 09 I 31E 09 I NA 14sE-091 NA - -
7.30E-Ol 1.46E+00 3.10E-Ol 1,910 2.0E-09 NA NA 2.0E-09 NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,SOO 3.BE-09 NA NA 3.BE-09 NA 
7.30E-03 1.46E-02 3.10E-03 2,120 2.3E-ll NA NA 2.3E-ll NA 

NA NA NA NA 1.9E-OB 3.3E-OB NA S.2E-OB 1.6E-03 

- - - 220 NA NA NA NA 7.3E-02 
- - - 37.3 NA NA NA NA 7.1E-OS 

4.30E+00 - 6.30E+00 1.1 1.BE-OB 7.7E-09 NA 2.6E-OB 2.9E-OS 
- - - 16B NA NA NA NA 7.SE-OS 
- - - 12.1 NA NA NA NA 7.0E-OS 
- - - i80 NA NA NA NA 4.0E-05 

- - - 31.2 NA NA NA NA l.4E-OS 
NA NA NA NA 1.BE-OB 7.7E-09 NA 2.6E-OS 7.4E-02 
NA NA NA NA 1.2E-07 1.7E-07 S.9E-16 2.9E-07 7.7E-02 

B.9E-06 NA S.9E-04 
3.BE-04 NA 1.2E-03 
2.7E-OB NA 1.BE-06 
1.0E-OS NA 6.6E-04 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

4.0E-04 NA 2.4E-03 

NA NA NA 
2.4E-03 NA 3.2E-03 

NA NA NA 
6.2E-OS NA 7.9E-04 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

2.4E-03 NA 4.0E-03 

3.1E-02 NA 1.0E-Ol 
3.0E-OS NA 1.0E-04 
l.2E-OS NA 4.2E-OS 
3.2E-OS NA 1.lE-04 
3.0E-OS NA 1.0E-04 
1.7E-OS NA S.7E-OS 
S.9E-06 NA 2.0E-OS 
3.1E-02 NA 1.1E-Ol 
3.4E-02 NA 1.lE-Ol 
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Parameter 
SURFACE SOIL 

Inorganics 
Antimony 
Arsenic 
Beryllium 
Iron .. 

Pesticide/PCBs 
IAroclor-1260 

4.00E-04 8.00E-05 
3.00E-04 6.00E-05 
5.00E-03 1.00E-03 
3.00E-Ol 6.00E-02 

Semivolatile Organic Compounds 
Benzo(a)anthracene - -
Benzo@)pyrene - -
Benzo(b)nuoranthene - -
Benzo(k)nuoranthene - -
Chrysene - -
Indeno(1,2,3-cd)pyrene - -
Subtotal NA NA 
SUBSURFACE SOIL 

Inorganics 
Antimony 4.00E-04 8.00E-05 
Arsenic 3.00E-04 6.00E-05 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-01 6.00E-02 .. 

Pesticide/PCBs 
JAroclor-1260 

Semi volatile Organic Compounds 
Benzo(a)anthracene - -
Benzo(b)nuoranthene - -
Chrysene - -
Subtotal NA NA 
SURFACE WATER 

I nO!9.amcs 
Antimony 4.00E-04 8.00E-05 
Barium 7.00E-02 1.40E-02 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 
Manganese 5.00E-03 1.00E-03 
Tin 6.0oE-ol 1.2oE-ol 
Zinc 3.0oE-ol 6.o0E-02 
Subtotal NA NA 
TOTAL NA NA 

-
-
-
-

-
-
-
-

-
NA 

-
-
-
-

-
-
-

NA 

-
1.43E-04 

-
-

1.43E-05 
-
-

NA 
NA 
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Representative 
Concentration(3) f=-,-~.,......-=-'=":""7Ti-~::-"""",.....,~--:-+'---:-;---r--::="':::;::.r..::.;..;:..;:;:;;---,----=--:-.,..-I 

- - - 4.51 NA NA NA NA 2.6E-04 3.0E-05 NA 3.0E-04 
1.50E+00 7.50E+00 1.51E+Ol 4.52 2.0E-08 7.5E-08 2.0E-15 9.6E-08 3.5E-04 1.3E-03 NA 1.7E-03 
4.30E+00 - 6.30E+00 0.17 2.2E-09 2.5E-l0 1.0E-16 2.5E-09 8.0E-07 9.2E-OB NA B.9E-07 

- - - 3,790 NA NA NA NA 3.0E-04 3.4E-05 NA 3.3E-04 

1 2 OOE+OO 1 4 OOE+OO 1 165001 1 OE-07 1 2 7E-07 1 NA 137E-071 NA NA NA NA 

7.30E-Ol 1.46E+00 3.10E-Ol 1,640 3.6E-09 NA 1.3E-16 3.6E-09 NA NA NA NA 
7.30E+00 1.46E+Ol 3.10E+00 2,040 4.5E-OB NA 1.6E-15 4.5E-OB NA NA NA NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,340 7.4E-09 NA 2.6E-16 7.4E-09 NA NA NA NA 
7.30E-02 1.46E-01 3.10E-02 310 6.8E-11 NA 2.4E-18 6.BE-ll NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 1,950 4.3E-l1 NA 1.5E-1B 4.3E-l1 NA NA NA NA 
7.30E-Ol 1.46E+00 3.10E-Ol 1,480 3.3E-09 NA 1.2E-16 3.3E-09 NA NA NA NA 

NA NA NA NA 1.BE-07 3.5E-07 4.2E-15 5.3E-07 9.2E-04 1.4E-03 NA 2.3E-03 

3.21 
NA 

- - - 7 NA NA NA NA NA NA NA NA 
1.50E+00 7.50E+00 1.51E+01 5.38 NA NA NA NA NA NA NA NA 
4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA NA NA NA 

- - - 4,270 NA NA NA NA NA NA NA NA 

1 2 OOE+OO 1 4 OOE+OO 1 5101 NA NA NA NA NA NA NA NA 

7.30E-Ol 1.46E+00 3.10E-Ol 1,910 NA NA NA NA NA NA NA NA 
7.30E-Ol 1.46E+00 3.10E-Ol 3,500 NA NA NA NA NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 2,120 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 

- - - 220 NA NA NA NA NA NA NA NA 
- - - 37.3 NA NA NA NA NA NA NA NA 

4.30E+00 - 6.30E+00 1.1 NA NA NA NA NA NA NA NA 
- - 168 NA NA NA NA NA NA NA NA 
- - - 12.1 NA NA NA NA NA NA NA NA 
- - - 180 NA NA NA NA NA NA NA NA 
- - - 31.2 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA 1.8E-07 3.5E-07 4.2E-15 5.3E-07 9.2E-04 1.4E-03 NA 2.3E-03 

(J) 

:::':;0 
WCD 
--< c.o . 
~-->. 
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Parameter 
SURFACE SOIL 

lnorganics 
Antimony 
Arsenic 
Beryllium 
Iron 

PesticidelPCBs 
IAroclor-1260 

Dose-Response Parameters Excavation Worker 
Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’*’ 

RfD”’ Rf D’” Rf D”’ SF@ SF”’ SF’*’ Concentration@’ Ingestion1 Dermal 1 Inhalation1 Total 1 Ingestion1 Dermal I Inhalation1 Total 

4.00E-04 8.00E-05 - 4.51 NA NA NA NA NA NA NA NA 
3.00E-04 6.00E-05 - 150E+OO 750E+OO 1.51E+Ol 4.52 NA NA NA NA NA NA NA NA 
500E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.17 NA NA NA NA NA NA NA NA 
3.00E-01 6.00E-02 - 3,790 NA NA NA NA NA NA NA NA 

1 - 1 - 1 - [ 2.00E+OO/ 4.00E+OO 1 - 1 165001 NA 1 NA 1 NA 1 NA I NA I NA I NA I NA 

SUBSURFACE SOIL 
lnorganics 

Arsenic 1 3.00E-04 1 6.00E-05 1 - 1 lSOE+OO 1 7SOE+OO 1 1.51E+Ol 1 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 
SEDIMENT 

lnorganics 
Antimony 4.00E-04 8.00E-05 - 
Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7,50E+OO 1 SlE+Ol 
Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 
Iron 3.00E-01 6.00E-02 - 

PesticidelPCBs 
Aroclor-1260 1 - 1 - 1 - 12,00E+001 4.00E+OOj - 1 

Semivolatile Organic Compounds 
Benzo(a)anthracene 7.30E-01 1.46E+OO 3.10E-01 
Benzo(b)fluoranthene - 7.30E-01 1.46E+OO 3.10E-01 
Chrysene 7.30E-03 1.46E-02 3.10E-03 
Subtotal NA NA NA NA NA NA 
SURFACE WATER 

3.211 2.1E-09 1 3.3E-09 1 2.6E-16 I5.4E-091 6.5E-04 1 l.OE-03 1 NA 1 1.7E-03 
NA 1 2.1E-09 1 3.3E-09 1 2.6E-16 1 5.4E-091 6.5E-04 1 l.OE-03 1 NA 1 1.7E-03 

7 NA NA NA NA NA NA NA NA 
5.38 NA NA NA NA NA NA NA NA 
0.46 NA NA NA NA NA NA NA NA 

4,270 NA NA NA NA NA NA NA NA 

5101 NA I NA I NA 1 NA 1 NA 1 NA 1 NA I NA ] 

1,910 NA NA NA NA NA NA NA NA 
3,500 NA NA NA NA NA NA NA NA 
2,120 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

Parameter 
SURFACE SOIL 

Inorganics 
Antimony 4.00E-04 8.00E-05 
Arsenic 3.00E-04 6.00E-05 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 .. 

Pesllclde/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
Benzo a)anthracene 
Benzo a)pyrene 
Benzo b)fluoranthene 
Benzo k)fluoranthene 
Chrysene 
Indeno(1,2,3-cd)pyrene 
Subtotal 

.j:>. SUBSURFACE SOIL 
I 

<D 

-
- -
-
-
-
- -

NA NA 

-
-
-
-

-

-
-
-

NA 
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Representative 
Concentration(3) 1o::-==::::T~:-:::::7i''''To:~''i:'::=''''''=':O+':~=:7I~'::':':~T.::i:'~~:-r-,-:;:,=;-l 

- - - 4.51 NA NA NA NA NA NA NA NA 
1.50E+OO 7.50E+OO 1.51E+Ol 4.52 NA NA NA NA NA NA NA NA 
4.30E+00 - 6.30E+00 0.17 NA NA NA NA NA NA NA NA 

- - - 3,790 NA NA NA NA NA NA NA NA 

I 2 OOE+OO I 4 OOE+OO I 165001 NA NA NA NA NA NA NA NA 

7.30E-Ol 1.46E+00 3.10E-Ol 1,640 NA NA NA NA NA NA NA NA 
7.30E+00 1.46E+Ol 3.10E+00 2,040 NA NA NA NA NA NA NA NA 
7.30E-Ol 1.46E+OO 3.10E-Ol 3,340 NA NA NA NA NA NA NA NA 
7.30E-02 1.46E-Ol 3.10E-02 310 NA NA NA NA NA NA NA NA 
DOE-03 1.46E-02 3.10E-03 1,950 NA NA NA NA NA NA NA NA 
7.30E-Ol 1.46E+00 3.10E-Ol 1,480 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 

- Ul 

() 

b 
6 
o o 
-..j 

Inorganics 
Antimony 4.00E-04 8.00E-05 
Arsenic 3.00E-04 6.00E-05 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 

PesticIde/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
Benzo(a)anthracene - -
Benzo(b)fluoranthene - -
Chrysene - -
Subtotal NA NA 
SURFACE WATER 

Inorganics 
Antimony 4.00E-04 8.00E-05 
Barium 7.00E-02 1.40E-02 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 
Man!:lanese 5.00E-03 1.00E-03 
Tin 6.00E-Ol 1.20E-Ol 
Zinc 3.00E-Ol 6.00E-02 
Subtotal NA NA 
TOTAL NA NA 

- - -
- 1.50E+00 7.50E+00 
- 4.30E+00 -
- - -

I 2 OOE+OO I 4 OOE+OO I 

- 7.30E-Ol 1.46E+00 
- 7.30E-Ol 1.46E+00 
- 7.30E-03 1.46E-02 

NA NA NA 

- - -
1.43E-04 - -

- 4.30E+00 -
- - -

1.43E-05 - -
- - -
- - -

NA NA NA 
NA NA NA 

NA 

- 7 NA NA NA NA NA NA NA NA 
1.51E+Ol 5.38 NA NA NA NA NA NA NA NA 
6.30E+00 0.46 NA NA NA NA NA NA NA NA 

- 4,270 NA NA NA NA NA NA NA NA 

5101 NA NA NA NA NA NA NA NA 

3.10E-Ol 1,910 NA NA NA NA NA NA NA NA 
3.10E-Ol 3,500 NA NA NA NA NA NA NA NA 
3.10E-03 2,120 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 

- 220 NA NA NA NA NA NA NA NA 
- 37.3 NA NA NA NA NA NA NA NA 

6.30E+00 1.1 NA NA NA NA NA NA NA NA 

- 168 NA NA NA NA NA NA NA NA 
- 12.1 NA NA NA NA NA NA NA NA 
- 180 NA NA NA NA NA NA NA NA 
- 31.2 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 
NA NA 2.1E-09 3.3E-09 2.6E-16 5.4E-09 6.5E-04 1.0E-03 NA 1.7E-03 
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Parameter 
SURFACE SOIL 

Oral 
RID”’ 

Dose-Response Parameters Occupational Worker 
Dermal Inhalation Oral Cancer Risk 
Rf D”’ WD”’ SF’*’ 

Dermal Inhalation Representative 
SFizl SFr2’ 

I Non-Cancer Risk”’ 
Concentration”’ Ingestion1 Dermal I Inhalation\ Total I Ingestion1 Dermai I Inhalation! Total 

lnorganics 
Arsenic 
Subtotal 
SEDIMENT 

1 3.00E-04 1 6.00E-05 1 - 1 1.50E+OO 1 7.50E+OO 1 1.51E+Ol 1 NA 
1 NA 1 NA 1 NA I NA I 

3.211 NA 1 NA I NA I NA I 
NA I NA I 

NA I NA I NA I 
NA 1 NA 1 NA I NA I NA I NA 1 NA I NA j NA 

_- _._.--.. --- 
Aroclor-1260 1 - 1 - 1 - 12.00E+OO~ 4.00E+OO I - 1 

Semivolatile Organic Compounds 
Benzo(a)anthracene 7.30E-01 1.46E+OO 3.10E-01 
Benzo(b)fluoranthene - 7.30E-01 1,46E+OO 3.10E-01 
Chrysene 
Subtotal NA - NA - 

7.30E-03 1.46E-02 3.10E-03 
NA NA NA NA 

SURFACE WATER 

5101 NA 1 NA 1 NA I NA I NA 1 NA 1 NA I NA 1 

1,910 NA NA NA NA NA NA NA NA 
3,500 NA NA NA NA NA NA NA NA 
2,120 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA I NA NA NA 

1 Units are (mg/kg)/day. 3 Units are pg/L for surface water, mglkg for sediment and soil inorganics, and pglkg for all other compounds in sediment and soil. 
2 Units are [(mg/kg)/day]-I. 4 Noncancer risks are calculated conservatively for residents, considering only the child receptor, 

~ 
~ 
o 
m 
C/) 

cb 
";'I 
U1 
VJ 
U1 
o 

o -; 
o 
6 
o 
o 
--J 

Parameter 
SURFACE SOIL 

Inorganics 
Antimony 
Arsenic 
Beryllium 
Iron 

Pesticide/PCBs 
IAroclor 1260 -

4.00E-04 B.OOE-OS 
3.00E-04 6.00E-OS 
S.00E-03 1.00E-03 
3.00E-Ol 6.00E-02 

-
Semivolatile Organic Compounds 

Benzo(a)anthracene - -
Benzo(a)pyrene -
Benzo(b)fluoranlhene -
Benzo(k)fluoranlhene -
Chrysene 
Indeno(1,2,3-cd)pyrene 
Subtotal NA NA 
SUBSURFACE SOIL 

norQamcs 
Antimony 4.00E-04 B.OOE-OS 
Arsenic 3.00E-04 6.00E-OS 
Beryllium 5.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 . , 

Pesticide/PCBs 
IAroclor-1260 

Semivolatile Organic Compounds 
Benzo(a)anthracene - -
Benzo(b)fluoranthene - -
Chrysene - -
Subtotal NA NA 
SURFACE WATER 

I norgamcs 
Antimony_ 4.00E-04 S.OOE-OS 
Barium 7.00E-02 1.40E-02 
Beryllium S.00E-03 1.00E-03 
Iron 3.00E-Ol 6.00E-02 
Manganese S.00E-03 1.00E-03 
Tin 6.00E-Ol 1.20E-01 
Zinc 3.00E-01 6.00E-02 
Subtotal NA NA 
TOTAL NA NA 

1 Units are (mg/kg)/day. 
2 Units are [(mg/kg)/day]-l. 
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- - - - 4.S1 NA NA NA NA S.SE-03 2.SE-04 
- 1.S0E+00 7.S0E+00 1.SlE+Ol 4.S2 4.3E-07 6.3E-07 4.2E-14 1.lE-06 7.4E-03 1.lE-02 
- 4.30E+00 - 6.30E+00 0.17 4.6E-OB 2.1E-09 2.1E-1S 4.BE-OB 1.7E-OS 7.7E-07 

- - - - 3,790 NA NA NA NA 6.2E-03 2.BE-04 

(200E+001400E+001 - 16S001 21E061 23E061 NA 144E06( NA - - - NA 

7.30E-01 1.46E+00 3.10E-Ol 1,640 7.SE-OB NA 2.7E-1S 7.SE-OB NA NA 
7.30E+00 1.46E+Ol 3.10E+00 2,040 9.4E-07 NA 3.3E-14 9.4E-07 NA NA 
7.30E-01 1.46E+00 3.10E-01 3,340 1.SE-07 NA S.4E-1S 1.SE-07 NA NA 
7.30E-02 1.46E-Ol 3.10E-02 310 1.4E-09 NA S.OE-17 1.4E-09 NA NA 
7.30E-03 1.46E-02 3.10E-03 1,9S0 9.0E-10 NA 3.2E-17 9.0E-l0 NA NA 

- 7.30E-01 1.46E+00 3.10E-Ol 1,4BO 6.SE-OB NA 2.4E-1S 6.SE-OB NA NA 
NA NA NA NA NA 3.SE-06 2.9E-06 B.BE-14 6.7E-06 1.9E-02 1.1E-02 

3.21 
NA 

- - - - 7 NA NA NA NA NA NA 
- 1.S0E+00 7.S0E+00 1.S1E+Ol S.3B NA NA NA NA NA NA 

- 4.30E+00 - 6.30E+00 0.46 NA NA NA NA NA NA 
- - - - 4,270 NA NA NA NA NA NA 

1 2 OOE+OO I 4 OOE+OO 1 slOl NA NA NA NA NA NA 

- 7.30E-Ol 1.46E+00 3.10E-Ol 1,910 NA NA NA NA NA NA 

- 7.30E-Ol 1.46E+00 3.10E-Ol 3,SOO NA NA NA NA NA NA 
- 7.30E-03 1.46E-02 3.10E-03 2,120 NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA 

- - - - 220 NA NA NA NA NA NA 
1.43E-04 - - - 37.3 NA NA NA NA NA NA 

- 4.30E+OO - 6.30E+00 1.1 NA NA NA NA NA NA 

- - - - 16B NA NA NA NA NA NA 
1.43E-OS - - - 12.1 NA NA NA NA NA NA 

- - - - lBO NA NA NA NA NA NA 
- - - - 31.2 NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA 3.SE-06 2.9E-06 B.8E-14 6.7E-06 1.9E-02 1.1E-02 

3 Units are ~g/L for surface water, mg/kg for sediment and soil inorganics, and ~g/kg for all other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

NA 5.BE-03 
NA 1.BE-02 
NA 1.7E-OS 
NA 6.SE-03 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 3.0E-02 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 3.0E-02 

(» 
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. Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

l Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways. 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents and excavation workers) 

receptors. COPCs in SWMU 7 media were not present at sufficient concentrations to cause adverse 

noncarcinogenic health effects to any current potential receptors or future excavation worker. The cancer 

risks estimated for the current potential receptors or future excavation receptors were below or within the 

IE-04 to IE-06 target risk range that is often used by EPA in setting standards and criteria and in 

evaluating the need for environmental remediation. For the reasonable maximum exposure calculations, 

all scenarios except the future excavation worker exceeded the FDEP target risk range of 1 E-06. For the 

central tendency exposure calculation, this was true only for hypothetical future resident and the 

occupational worker. 

COPCs at SWMU 7 were present at concentrations indicating that adverse noncarcinogenic healt:h effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Additionally, cancer risks for this receptor were estimated at levels exceeding IE-04. 

Aroclor-1260 and arsenic are the main contributors to the carcinogenic risk, and arsenic, antimony, and 

iron are the main contributors to the noncarcinogenic risk. 

4.7 ECOLOGICAL RISK ASSESSMENT 

This section discusses the results of the ecological risk assessment performed at SWMU 7, including a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

4.7.1 Problem Formulation 

This section presents the ecological problem formulation including a discussion of available habitats, 

ecological receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, 

selection of ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 
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• Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

• Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways. 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents and excavation workers) 

receptors. COPCs in SWMU 7 media were not present at sufficient concentrations to cause adverse 

noncarcinogenic health effects to any current potential receptors or future excavation worker. The cancer 

risks estimated for the current potential receptors or future excavation receptors were below or within the 

1 E-04 to 1 E-06 target risk range that is often used by EPA in setting standards and criteria and in 

evaluating the need for environmental remediation. For the reasonable maximum exposure calculations, 

all scenarios except the future excavation worker exceeded the FDEP target risk range of 1 E-06. For the 

central tendency exposure calculation, this was true only for hypothetical future resident and the 

occupational worker. 

COPCs at SWMU 7 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Additionally, cancer risks for this receptor were estimated at levels exceeding 1E-04. 

Aroclor-1260 and arsenic are the main contributors to the carcinogenic risk, and arsenic, antimony, and 

iron are the main contributors to the noncarcinogenic risk. 

4.7 ECOLOGICAL RISK ASSESSMENT 

This section discusses the results of the ecological risk assessment performed at SWMU 7, including a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

4.7.1 Problem Formulation 

This section presents the ecological problem formulation including a discussion of available habitats, 

ecological receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, 

selection of ecological copes, assessment and measurement endpoints, and the conceptual site model. 
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4.7.1 .I Habitat Types and Ecological Receptors 

Section 4.1 (See Figure 4-11) describes the physical setting at SWMU 7. The site consists primarily of 

Building A-824, a grassy area enclosed by a chain-link fence that surrounds the building, and two small 

ponds. A ditch extends southward from the northern pond. The ditch is approximately 18 inches deep 

and 18 inches wide. The northern pond is approximately 30 feet by 30 feet in size, and 3 to 4 feet deep. 

The ditch extends southward where it connects with a smaller pond approximately 150 feet south of 

Building A-824. The southern pond is a approximately 15 feet by 20 feet in size, and 2 feet deep. The 

ditch branches to the southwest at a point approximately midway between these two small ponds and 

terminates near a road around the perimeter of the area. Surface water in the ditch and ponds is stagnant 

and dark in color, and some portions of the ditch contained no standing water during sampling activities in 

October 1996. The two ponds and ditch are not connected to other areas via surface hydrology and there 

are no other surface-water bodies at the site. The nearest surface water is the Gulf of Mexico, which lies 

approximately 800 feet to the east. The ponds are surrounded by narrow strips of black mangrove and 

buttonwood. Native herbaceous grasslands surround the site (Figure 4-l 1). Vegetation consists of broom 

sedge (Ancfropogon virginicus), Muhly grass (Muhlenbergia capillaris), cordgrass (Spartina spp.), sea 

oxeye daisy, seashore dropseed, and other grasses and weeds. The vegetation is quite thick in some 

areas, while small areas of limestone substrate are exposed in other areas. The natural vegetation is not 

mowed due to the presence of the endangered Lower Keys marsh rabbit. 

Water levels in the ditch and ponds are probably maintained by a combination of rain water, surface 

runoff, and inflow from shallow groundwater. As a result, the salinity is low, ranging from 1.7 ppt to 2.0 ppt 

at the time of the October sampling (Appendix C, Table C.l-3). Salinity in the northern pond was higher 

(18.2 ppt) during a site visit in June 1996. Water temperature was approximately 28-29°C (86°F). DO 

concentrations were variable at the five locations where water samples were collected (Figure 4-4), 

ranging from 0.57 mg/L to 5.03 mg/L. DO levels at the lower end of this range are too low to support most 

fish and aquatic life. Surface water associated with isolated mangrove wetlands is characteristically 

turbid, dark colored (stained with organic acids and tannins), and low in oxygen (Odum et al., 1982). 

These types of isolated wetlands tend to act as nutrient sinks and consumers of oxygen. Nutrients are 

removed and oxygen is consumed by a combination of periphyton on mangrove prop roots, organic 

detritus on the surface of sediments, the fine root systems of mangroves, small invertebrates, benthic and 

epiphytic algae, and bacteria and fungi on all of these surfaces. As a result, DO concentrations in 

mangroves are often “below saturation, typically 2 to 4 mg/L and near zero in stagnant locations” (Odum 

et al., 1982). 
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Section 4.1 (See Figure 4-11) describes the physical setting at SWMU 7. The site consists primarily of 

Building A-824 , a grassy area enclosed by a chain-link fence that surrounds the building, and two small 

ponds. A ditch extends southward from the northern pond. The ditch is approximately 18 inches deep 

and 18 inches wide. The northern pond is approximately 30 feet by 30 feet in size, and 3 to 4 feet deep. 

The ditch extends southward where it connects with a smaller pond approximately 150 feet south of 

Building A-824. The southern pond is a approximately 15 feet by 20 feet in size, and 2 feet deep. The 

ditch branches to the southwest at a pOint approximately midway between these two small ponds and 

terminates near a road around the perimeter of the area. Surface water in the ditch and ponds is stagnant 

and dark in color, and some portions of the ditch contained no standing water during sampling activities in 

October 1996. The two ponds and ditch are not connected to other areas via surface hydrology and there 

are no other surface-water bodies at the site. The nearest surface water is the Gulf of Mexico, which lies 

approximately 800 feet to the east. The ponds are surrounded by narrow strips of black mangrove and 

buttonwood. Native herbaceous grasslands surround the site (Figure 4-11). Vegetation consists of broom 

sedge (Andropogon virginicus) , Muhly grass (Muhlenbergia capillaris) , cordgrass (Sparlina spp.), sea 

oxeye daisy, seashore dropseed, and other grasses and weeds. The vegetation is quite thick in some 

areas, while small areas of limestone substrate are exposed in other areas. The natural vegetation is not 

mowed due to the presence of the endangered Lower Keys marsh rabbit. 

Water levels in the ditch and ponds are probably maintained by a combination of rain water, surface 

runoff, and inflow from shallow groundwater. As a result, the salinity is low, ranging from 1.7 ppt to 2.0 ppt 

at the time of the October sampling (Appendix C, Table C.1-3). Salinity in the northern pond was higher 

(18.2 ppt) during a site visit in June 1996. Water temperature was approximately 28-29°C (86°F). DO 

concentrations were variable at the five locations where water samples were collected (Figure 4-4), 

ranging from 0.57 mg/L to 5.03 mg/L. DO levels at the lower end of this range are too low to support most 

fish and aquatic life. Surface water associated with isolated mangrove wetlands is characteristically 

turbid, dark colored (stained with organic acids and tannins), and low in oxygen (Odum et aI., 1982). 

These types of isolated wetlands tend to act as nutrient sinks and consumers of oxygen. Nutrients are 

removed and oxygen is consumed by a combination of periphyton on mangrove prop roots, organic 

detritus on the surface of sediments, the fine root systems of mangroves, small invertebrates, benthic and 

epiphytic algae, and bacteria and fungi on all of these surfaces. As a result, DO concentrations in 

mangroves are often "below saturation, typically 2 to 4 mg/L and near zero in stagnant locations" (Odum 

etal.,1982). 
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Isolated mangrove wetlands, particularly those subject to seasonal cycles of flooding and drought, are 

harsh environments “which few species of fish can tolerate” (Odum et al., 1982). DO concentrations are 

frequently low in these types of wetlands, and hydrogen sulfide (a natural substance that is toxic to fish) 

levels are often high. The fish families best adapted to this kind of habitat are the cyprinodonts (killifishes, 

including the sheepshead minnow) and the poecilids (livebearers, including the mosquitofish and the 

sailfin molly). While the species richness of fishes in isolated mangrove wetlands is typically low, densities 

of fish are often surprisingly high (Odum et al., 1982). Field personnel observed minnows in the small 

ponds and adjoining ditch during site visits in October 1996, but none were collected or identified. 

Due to the small sizes of the ponds and ditch, the use of this habitat by aquatic receptors other than 

minnows and invertebrates is probably insignificant. Water depth along the shoreline of the ponds is 

approximately 2 feet, due to steep, almost vertical banks, and prevents foraging at the site by wading 

piscivorous birds. Terrestrial receptors in the surrounding area probably include a variety of invertebrates 

as well as vertebrates such as raccoons, snakes, lizards, and birds. The use of the site and vicinity by 

receptors listed as threatened, endangered, or of special concern is probably limited to the endangered 

Lower Keys marsh rabbit, whose scat was observed in the grassy area to the west and east of the larger 

pond. The red rat snake (state-listed as an SSC) and endangered silver rice rat may possibly utilize some 

portions of nearby off-site habitats. Foliage of sea oxeye daisy and seashore dropseed, two plant species 

known to be consumed by the Lower Keys marsh rabbit, was collected from the vicinity of the site for 

tissue analysis. 

4.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways at SWMU 7 

is presented in Section 4.52. 

4.7.4.3 Exposure Routes 

Terrestrial animals at SWMU 7 can be exposed to soil contaminants through the ingestion of contaminated 

food items, In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation, although the airborne pathway at SWMU 7 is assumed to be insignificant. Terrestrial 

receptors can also come into contact with contaminants in surface water by using it for drinking. Surface- 

water salinity at SWMU 7 was measured only on 2 days. The salinity on one of the 2 days (18.3 ppt) 

would preclude the use of the water for drinking. Apparently, the salinity of site surface water varies with 
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Isolated mangrove wetlands, particularly those subject to seasonal cycles of flooding and drought, are 

harsh environments "which few species of fish can tolerate" (Odum et aI., 1982). DO concentrations are 

frequently low in these types of wetlands, and hydrogen sulfide (a natural substance that is toxic to fish) 

levels are often high. The fish families best adapted to this kind of habitat are the cyprinodonts (killifishes, 

including the sheepshead minnow) and the poecilids (Iivebearers, including the mosquitofish and the 

sailfin molly). While the species richness of fishes in isolated mangrove wetlands is typically low, densities 

of fish are often surprisingly high (Odum et aI., 1982). Field personnel observed minnows in the small 

ponds and adjoining ditch during site visits in October 1996, but none were collected or identified. 

Due to the small sizes of the ponds and ditch, the use of this habitat by aquatic receptors other than 

minnows and invertebrates is probably insignificant. Water depth along the shoreline of the ponds is 

approximately 2 feet, due to steep, almost vertical banks, and prevents foraging at the site by wading 

piscivorous birds. Terrestrial receptors in the surrounding area probably include a variety of invertebrates 

as well as vertebrates such as raccoons, snakes, lizards, and birds. The use of the site and vicinity by 

receptors listed as threatened, endangered, or of special concern is probably limited to the endangered 

Lower Keys marsh rabbit, whose scat was observed in the grassy area to the west and east of the larger 

pond. The red rat snake (state-listed as an SSC) and endangered silver rice rat may possibly utilize some 

portions of nearby off-site habitats. Foliage of sea oxeye daisy and seashore dropseed, two plant species 

known to be consumed by the Lower Keys marsh rabbit, was collected from the vicinity of the site for 

tissue analysis. 

4.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways at SWMU 7 

is presented in Section 4.5.2. 

4.7.1.3 Exposure Routes 

Terrestrial animals at SWMU 7 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation, although the airborne pathway at SWMU 7 is assumed to be insignificant. Terrestrial 

receptors can also come into contact with contaminants in surface water by using it for drinking. Surface

water salinity at SWMU 7 was measured only on 2 days. The salinity on one of the 2 days (18.3 ppt) 

would preclude the use of the water for drinking. Apparently, the salinity of site surface water varies with 
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environmental conditions, and the salinity may be low enough on some occasions to be used as drinking 

water by ecological receptors. However, this exposure route generally represents a negligible portion of 

total exposure for most receptors. 

Exposure to contaminants in the soil via dermal contact can occur but is unlikely to represent: a major 

exposure pathway because fur, feathers, and chitinous exoskeletons minimize the transfer of 

contaminants across dermal tissue. Volatile constituents could be present in some site soils, and soil- 

bound contaminant airborne suspension could occur at SWMU 7. However, inhalation does not represent 

a significant exposure pathway because this investigation assumes that air contaminant concentrations 

are quite low, even for burrowing wildlife. In addition, inhalation ecotoxicity data for chronic exposure are 

lacking. Hence, the air pathway was not considered for ecological receptors, 

Aquatic and terrestrial organisms inhabiting or utilizing the ponds and ditch at SWMU 7 can be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Aquatic and semi-aquatic olrganisms 

can also be exposed to constituents in contaminated groundwater that discharges to surface water. As 

mentioned above, due to the small size of the pond and ditch, the use of this habitat by aquatic Ireceptors 

other than minnows is probably minimal. In addition, water depth along the shoreline of the ponds prevents 

foraging in the ponds by wading piscivorous birds. Wading birds may forage in the ditch, but the narrow 

width of the ditch (18 inches) probably prevents extensive foraging. No wading birds were seen in the ditch 

during sampling activities of August through October 1996. 

4.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium, magnesium, potassium, and sodium were excluded as COPCs in all media because they are 

essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was excluded as a 

COPC in all media except surface water and groundwater. Otherwise, contaminants selected for 

evaluation consisted of all analytes detected during current and previous sampling of surface water, 

sediment, and surface soil at SWMU 7. Groundwater analytes selected for evaluation con’sisted of 

analytes detected during current sampling of the two monitoring wells west of Building A-824. Inorganic 

contaminants in groundwater, surface water, sediment, and surface soil whose maximum detected 

concentration was less than twice the average background concentration were excluded as COPCs. 
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4.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3 .I .1.5 of Appendix C. 

4.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas, 

Actual or potential exposures of ecological receptors associated with the site were determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. Figure 4-12 shows the conceptual model for SWMU 7. The figure shows complete 

exposure routes for the wind erosion and volatile emission pathways and for aquatic receptors. However, 

since most of the site is covered with grasses and weeds, the erosion pathway is minimal. In addition, use 

of the site by aquatic receptors is probably minimal. 

4.7.2 Ecoloaical Effects Characterization 

Ecologically-based thresholds (e.g., concentrations of contaminants in various media protective of 

ecological receptors) were selected to screen against exposure point concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at 

SWMU 7. Brief descriptions of each COPC are included in Appendix B Part 3. Terrestrial plant thresholds 

were obtained to assess potential risks to plants from soil contaminants. Contaminant intake doses for the 

Lower Keys marsh rabbit, cotton rat, raccoon, and kestrel were modeled, and estimated doses were 

compared to TRVs (doses above which potential risks might be present). Example doses and TRVs are 

provided in Appendix B, Part 4. Surface-water, sediment, terrestrial plant, and surface soil thresholds, as 

well as TRVs used in foodchain modeling, are provided in Appendix C. Section 3.3.1.2 of Appendix C 

discusses threshold selection. 

Foliage of sea oxeye daisy and seashore dropseed (major food sources of the Lower Keys marsh rabbit) 

was collected from the area between the northern pond and the fence surrounding Building A-824, as well 

as from the area to the west of the ditch. Concentrations of metals, pesticides, and PCBs in the 

vegetation were compared to concentrations in vegetation collected at background sites, and maximum 

and mean concentrations in the vegetation samples were also used to estimate doses to the Lower Keys 

marsh rabbit. 
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4.7.3 Exposure Assessment 

This section presents the ecological exposure assessment for SWMU 7 through a discussion of exposure 

point contaminant concentrations and dose calculations. 

4.7.3.1 Exposure Point Contaminant Concentrations 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 

4.7.3.2 Dose Calculations 

The potential risks to ecological receptors resulting from exposure to SWMU 7-related contaminants were 

also evaluated by estimating the total contaminant dose that an organism inhabiting the site might receive 

for each contaminant and comparing those doses to toxicity reference values (TRVs), which are doses 

above which adverse effects might occur. The Lower Keys marsh rabbit, cotton rat, raccoon, and kestrel 

were selected as representative terrestrial receptors for foodchain modeling at SWMU 7. 

Section 3.3.2.1.2 of Appendix C provides a detailed description of dose calculations and exposure 

parameters used for the foodchain modeling. 

4.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at SWMU 7 

4.7.4.1 Results 

The results of the ecological risk characterization at SWMU 7 are presented in this section with a 

discussion of the results from the Phase I and Phase II ecological screening assessments, foodchain 

modeling for selected mammalian and avian receptors, and tissue analyses. 

4.7.4.1.1 

The Phase I ecological risk assessment for SWMU 7 conducted by IT Corporation (1994) identified no 

groundwater COCs and no groundwater pathway. Antimony was identified as a COC in surface water. 
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The results of the ecological risk characterization at SWMU 7 are presented in this section with a 

discussion of the results from the Phase I and Phase II ecological screening assessments, foodchain 

modeling for selected mammalian and avian receptors, and tissue analyses. 

4.7.4.1.1 Phase I 

The Phase I ecological risk assessment for SWMU 7 conducted by IT Corporation (1994) identified no 

groundwater COCs and no groundwater pathway. Antimony was identified as a COC in surface water. 
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Mercury, silver, tin, vanadium, and zinc were identified as sediment COCs. Estimated concentrations of 

lead, mercury, silver, and zinc in fish were considered to pose potential risks to piscivores. Chromium, 2- 

methylnapthalene, and Aroclor-1260 were identified as soil COCs. Consumption of 2-methylnapthalene 

and Aroclor-1260 in vegetation were considered to pose potential risks to terrestrial receptors that forage 

on plants. The overall conclusion of the assessment was that SWMU 7 appeared to pose low to moderate 

risks to ecological receptors and that limited investigations to better define ecological risks at the site were 

warranted. In addition, IT Corporation recommended that an IRA be conducted to remove contaminated 

soils from what apparently was a roadside diesel fuel spill east of the access road (IT Corporation, 1994). 

4.7.4.1.2 Phase II - Ecoloqical Screeninq Assessment 

Only three metals were detected in groundwater and of these, only mercury was retained as a COPC 

since its maximum concentration exceeded twice the average background value and its ecological 

threshold (Table 4-27). No pesticides or PCBs were detected in 1996 groundwater samples (Appendix H). 

VOCs and SVOCs were detected rarely and at low concentrations in groundwater samples collected by IT 

Corporation in 1993. Therefore, in accordance with the Sampling and Analysis Plan (ABB, 1995), 

analyses of 1996 groundwater samples were not conducted for VOCs and SVOCs. 

Maximum concentrations of beryllium, cyanide, manganese, and tin in surface water exceeded twice the 

average background concentrations and screening thresholds and were retained as COPCs in surface 

water (cyanide and tin were not detected in background) (Table 4-28). No organic compounds were 

retained as COPCs in surface water. Cadmium, copper, and lead were retained as COPCs in SWMU 7 

sediments, but their maximum concentrations did not exceed less conservative thresholds (Table 4-29). 

Mercury, silver, and zinc were retained as sediment COPCs since their maximum concentrations 

exceeded two times average background and most and less conservative thresholds. Aluminum, 

beryllium, tin, and vanadium were conservatively retained as sediment COPCs since their rnaximum 

concentrations exceeded two times their average background concentrations but no suitable screening 

thresholds were available. Cyanide was retained as a sediment COPC since it exceeded the only 

threshold available. Several pesticides, SVOCs (primarily PAHs), Aroclor 1260, and acetone were 

retained as COPCs in SWMU 7 sediments due to exceedances of ecological thresholds (Table 4-29). 

One volatile compound, 2-butanone, was conservatively retained as a sediment COPC since no suitable 

threshold was available. 
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TABLE 4-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER @g/L) - SWMU 7 
NAS KEY WEST 

Analytes 
INORGANICS 

Barium 

Manganese 

Mercury 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

212 10.2 IO-13 10,000 0.00 Eliminated - does not exceed 2 X background 

212 3.78 6.2 - 9 10 0.90 Eliminated - does not exceed threshold 

112 0.1 0.24 0.025 9.60 Retained - exceeds 2 X background and HQ > 1 
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TABLE 4-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER (lJg/L) - SWMU 7 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

2/2 10.2 10 - 13 10,000 0.00 Eliminated - does not exceed 2 X background 

2/2 3.78 6.2 - 9 10 0.90 Eliminated - does not exceed threshold 

1/2 0.1 0.24 0.025 9.60 Retained - exceeds 2 X background and HQ > 1 



TABLE 4-28 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (us/L) - SWMU 7 
NAS KEY WEST 

Analytes 

INORGANICS 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

IAntimony I 318 I 33.71 1 90.5 - 220 1 4,300 I 0.05 IEliminated - does not exceed threshold 

Arsenic 

Barium 

Beryllium 

l/9 3.97 

aia 6.93 

l/9 0.22 

2.5 50 0.05 Eliminated - does not exceed 2 X background 

a - 40.4 10,000 0.004 Eliminated - does not exceed threshold 

1.1 0.13 a.5 Retained - exceeds 2 X background and HQ > 1 

Chromium 

ICyanide 

I 419 I 2.62 1 2.3 - 2.7 1 50 1 0.05 1 Eliminated - does not exceed 2 X background 

I II6 I ND I 2.6 I 1 I 2.6 IRetained - HQ > 1 

Iron 

Manganese 

115 24.7 168 300 

515 2 8.7 - 13.2 10 

0.6 Eliminated - does not exceed threshold 

1.3 Retained - exceeds 2 X background and HQ > 1 

I Mercury I 419 I 0.52 1 0.12 - 0.34 1 0.025 1 13.6 I Eliminated - does not exceed 2 X background 

I Tin I 314 I ND I 30 - la0 I 73 I 2.5 I Retained - HQ > 1 

I Zinc I 319 I 7.19 I 3.8 - 31.2 I 86 I 0.4 I . Elrmmated - does not exceed threshold 

VOLATILE ORGANIC COMPOUNDS 

Methylene chloride 214 1.5 2-2 2,560 0.0007 Eliminated - does not exceed threshold 

ND = Not detected. 
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TABLE 4-28 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (J.lg/L) - SWMU 7 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

3/8 33.71 90.5 - 220 4,300 0.05 Eliminated - does not exceed threshold 

1/9 3.97 2.5 50 0.05 Eliminated - does not exceed 2 X background 

8/8 6.93 8 - 40.4 10,000 0.004 Eliminated - does not exceed threshold 

1/9 0.22 1.1 0.13 8.5 Retained - exceeds 2 X background and HQ > 1 

4/9 2.62 2.3 - 2.7 50 0.05 Eliminated - does not exceed 2 X background 

1/6 ND 2.6 1 2.6 Retained - HQ > 1 

1/5 24.7 168 300 0.6 Eliminated - does not exceed threshold 

5/5 2 8.7-13.2 10 1.3 Retained - exceeds 2 X background and HQ > 1 

4/9 0.52 0.12-0.34 0.025 13.6 Eliminated - does not exceed 2 X background 

3/4 ND 30 - 180 73 2.5 Retained - HQ > 1 

3/9 7.19 3.8 - 31.2 86 0.4 Eliminated - does not exceed threshold 

VOLATILE ORGANIC COMPOUNDS 

Methylene chloride 2/4 1.5 2-2 2,560 0.0007 Eliminated - does not exceed threshold 

ND = Not detected. 
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TABLE 4-29 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 7 
NAS KEY WEST 

PAGE 1 OF 2 

Analytes 
/ FreqYcy 1 BaAcVkedraoguend / Range of 1 ;cz;; I /I;:;;:~ I 

Reason for Rention or Elimination as an 
Ecological Chemical of Potential Concern 

Detection Concentration Detected Values (COPC) 

INORGANICS (mglkg) 

Aluminum 515 1331.89 1,630 - 4,330 NA Retained - exceeds 2 X background and no 
suitable threshold available 

Antimony II9 ND 7 12 

Arsenic 619 2.63 3.6 - 5.8 7.24170 

Barium 919 9.27 5.6 - 14.9 40 

Beryllium 419 0.06 0.28 - 0.46 NA 

0.6 

0.8 

0.4 

Eliminated - does not exceed threshold 

Eliminated - does not exceed threshold 

Eliminated - does not exceed 2 X background 

Retained - exceeds 2 X background and no 
suitable threshold available 

Cadmium 619 

Chromium 919 

0.22 1 0.77-2.8 1 0.67619.6 4.110.3 IRetained - exceeds 2 X background and HQ > 1 

5.01 1 6.9-32.3 1 52.3 I 0.6 (Eliminated - does not exceed threshold 

Copper 919 a.88 11.6- 127 18.71270 

Cyanide II2 ND 13 0.1 

Lead 919 17.97 29.5 - 209 30.21218 

Manganese 515 15.39 14.6 - 30.5 460 

Mercury 619 0.05 0.13 - 1.8 0.13/0.71 

J 
6.810.5 Retained - exceeds 2 X background and HQ > 1 

130 Retained - HQ > 1 

6.910.96 Retained - exceeds 2 X background and HQ > 1 

0.07 Eliminated - does not exceed 2 X background 

13.8125 Retained - exceeds 2 X background and HQ > 1 

INickel I 619 1 2.15 1 3.6-11 1 15.9 I 0.7 IEliminated - does not exceed threshold I 

ISilver I 519 I 0.27 I 0.7 - 29.1 I 0.733/3.7 I 39.717.9 IRetained - exceeds 2 X background and HQ > 1 I 

I Tin 
I 

314 

I 
2.85 23.5 - 200 

I 
NA 

I I 
Retained - exceeds 2 X background and no 
suitable threshold available I 

Vanadium at9 5.08 2.4 - 16.6 NA 

Zinc 919 25.74 83.7 - 487 124/410 3.911.2 

Retained - exceeds 2 X background and no 
suitable threshold available 

Retained - exceeds 2 X background and HQ > 1 
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ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 7 
NAS KEY WEST 
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Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

5/5 1331.89 1,630 - 4,330 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

1/9 NO 7 12 0.6 Eliminated - does not exceed threshold 

6/9 2.63 3.6 - 5.8 7.24/70 0.8 Eliminated - does not exceed threshold 

9/9 9.27 5.6 - 14.9 40 0.4 Eliminated - does not exceed 2 X background 

4/9 0.06 0.28 - 0.46 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

6/9 0.22 0.77 - 2.8 0.676/9.6 4.1/0.3 Retained - exceeds 2 X background and HQ > 1 

9/9 5.01 6.9 - 32.3 52.3 0.6 Eliminated - does not exceed threshold 

9/9 8.88 11.6 - 127 18.7/270 6.8/0.5 Retained - exceeds 2 X background and HQ > 1 

1/2 NO 13 0.1 130 Retained - HQ > 1 

9/9 17.97 29.5 - 209 30.2/218 6.9/0.96 Retained - exceeds 2 X background and HQ > 1 

5/5 15.39 14.6 - 30.5 460 0.07 Eliminated - does not exceed 2 X background 

6/9 0.05 0.13-1.8 0.13/0.71 13.8/2.5 Retained - exceeds 2 X background and HQ > 1 

6/9 2.15 3.6 - 11 15.9 0.7 Eliminated - does not exceed threshold 

5/9 0.27 0.7-29.1 0.733/3.7 39.7/7.9 Retained - exceeds 2 X background and HQ > 1 

3/4 2.85 23.5 - 200 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

8/9 5.08 2.4 - 16.6 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

9/9 25.74 83.7 - 487 124/410 3.9/1.2 Retained - exceeds 2 X background and HQ > 1 



Reason for Rention or Elimination as an 
Hazard Ecological Chemical of Potential Concern 

Quotient (COPC) 

47.517.4 Retained - HQ z 1 

217116.7 Retained - HQ > 1 
5661141 Retained - HQ 5 1 
0.910.06 Eliminated - does not exceed threshold 

102.0/2.1 Retained - HQ > 1 

4.3 Retained - HQ > 1 

8.410.06 Retained - HQ z 1 
2.512.3 Retained - HQ > 1 

36.3/l 1.7 Retained - HQ > 1 

102.0/8.5 Retained - HQ 5 1 

25.511.2 Retained - HQ > 1 I 
5.312.1 Retained - HQ > 1 ,I 
1.510.6 Retained - HQ > 1 

3.410.23 Retained - HQ Z= 1 I 
19.610.8 Retained - HQ > 1 
35.410.8 Retained - HQ > 1 

I 0.410.8 Retained - HQ > 1 

26.1115 Retained - HQ > 1 

Retained - no suitable threshold available 

3.0 Retained - HQ > 1 

0.1 Eliminated - does not exceed threshold 

0.1 Eliminated - does not exceed threshold 

TABLE 4-29 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 7 
NBS KEY WEST 
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Frequency Average 
of Background Range of Ecological 

Analytes Detection Concentration Detected Values Threshold 

PESTIClDESlPCBs @g/kg) 
4,4’-DDD 315 13.03 10.1 - 58 I .22/7.81 

4$-DDE 617 19.85 12.9 - 450 2.07127 
4,4’-DDT 215 13.02 5.7 - 674 1.1914.77 
alpha-BHC 214 7.11 2.5 - 5.6 6/l 00 

Aroclor-1260 316 70.57 56.4 - 510 51240 

delta-BHC 315 7.35 5-13 3 

Dieldrin II4 ND 6 0.715195 
Endrin 215 12.89 6.6 - a.1 3.313.5 

gamma-BHC (lindane) l/4 6.72 11.6 0.3210.99 

gamma-chlordane II2 ND 51 0.510.6 

SEMIVOLATILE ORGANIC COMPOUNDS (uglkg) 

Benzo(a)anthracene II9 ND 1,910 74.8/1,600 
Benzo(b)tluoranthene II9 966.92 3,500 655/I ,700 
Benzo(g,h,i)perylene l/9 ND 992 655/I ,700 

Bis(2-ethylhexyl)phthalate 217 1992.17 580 - 620 18212,647 
Chrysene II9 961.38 2,120 I 08/2800 
Fluoranthene I/9 982.38 4,000 113/5100 

Phenanthrene II9 ND 900 86.7/l 100 

Pyrene II9 968.46 4,000 15312600 

VOLATILE ORGANIC COMPOUNDS @g/kg) 

2-butanone II2 a.49 a NA 
Acetone 212 30.9 60 - 190 64 

Cis-I ,Zdichloroethene II4 ND 3 23 
Methylene chloride 214 7.5 34 - 49 427 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 
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TABLE 4-29 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - SWMU 7 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 
PESTICIDES/PCBs (J.lg/kg) 
4,4'-000 3/5 13.03 
4,4'-00E 6/7 19.85 
4,4'-00T 2/5 13.02 

alpha-SHC 2/4 7.11 
Aroclor -1260 3/6 70.57 
delta-SHC 3/5 7.35 
Dieldrin 1/4 NO 
Endrin 2/5 12.89 

gamma-SHC (lindane) 1/4 6.72 

gamma-chlordane 1/2 NO 

SEMIVOLATILE ORGANIC COMPOUNDS (J.lg/kg) 

Senzo(a)anthracene 1/9 NO 

Senzo(b)f1uoranthene 1/9 966.92 
Senzo(g, h ,i)perylene 1/9 NO 
Sis(2-ethylhexyl)phthalate 2/7 1992.17 

Chrysene 1/9 961.38 

Fluoranthene 1/9 982.38 

Phenanthrene 1/9 NO 

Pyrene 1/9 968.46 
VOLATILE ORGANIC COMPOUNDS (J.lg/kg) 
2-butanone 1/2 8.49 
Acetone 2/2 30.9 

Cis-1,2-dichloroethene 1/4 NO 

Methylene chloride 2/4 7.5 

NA ::;: No suitable ecological threshold value was available. 
NO = Not detected. 
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Reason for Rention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

10.1-58 1.22/7.81 47.5/7.4 Retained - HQ > 1 
12.9 - 450 2.07/27 217/16.7 Retained - HQ > 1 
5.7 - 674 1.19/4.77 566/141 Retained - HQ > 1 
2.5 - 5.6 6/100 0.9/0.06 Eliminated - does not exceed threshold 

56.4 - 510 5/240 102.0/2.1 Retained - HQ > 1 
5 - 13 3 4.3 Retained - HQ > 1 

6 0.715/95 8.4/0.06 Retained - HQ > 1 
6.6 - 8.1 3.3/3.5 2.5/2.3 Retained - HQ > 1 

11.6 0.32/0.99 36.3/11.7 Retained - HQ > 1 
51 0.5/0.6 102.0/8.5 Retained - HQ > 1 

1,910 74.811,600 25.5/1.2 Retained - HQ > 1 
3,500 655/1,700 5.3/2.1 Retained - HQ > 1 
992 655/1,700 1.5/0.6 Retained - HQ > 1 

580 - 620 182/2,647 3.4/0.23 Retained - HQ > 1 
2,120 108/2800 19.6/0.8 Retained - HQ > 1 
4,000 113/5100 35.4/0.8 Retained - HQ > 1 
900 86.7/1100 10.4/0.8 Retained - HQ > 1 

4,000 153/2600 26.1/1.5 Retained - HQ > 1 

8 NA - Retained - no suitable threshold available 
60 - 190 64 3.0 Retained - HQ > 1 

3 23 0.1 Eliminated - does not exceed threshold 
34 - 49 427 0.1 Eliminated - does not exceed threshold 

..... 
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TABLE 4-30 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - SWMU 7 

NAS KEY WEST 
PAGE 1 OF 2 

Analytes 

INORGANICS (mglkg) 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

Aluminum 
Antimony 

414 
5/l 3 

I ,aa7.29 1 i,7ao-5,195 1 600 a.7 I IRetained - exceeds 2 X background and HQ z= 1 
0.39 1.1 - 4.9 NA -- IRetained - exceeds 2 X background and no 

a 

8 
s 

416 
416 

416 
II6 
I/6 
II6 
II6 4/l 3 

316 
l/6 

22.46 

63.23 
46.78 

ND 
ND 
ND 
ND 43.28 

5.99 
ND 

1 2.7 - 32.2 1 

I 4 - 31.7 I 
1 2.1 - 25.7 1 

7 
4.0 

_ 7.43 

21.6 230 - 
16,500 

2.3 - 14.9 
1.2 

100 

100 
100 
NA 
NA 
NA 

100 NA 

100 
100 

I 0.3 ~Eliminateri - dnns not exceed threshold -........ -.-- ---- 
I 0.3 - does not exceed threshold IEliminated 

on lFliminntd - I -.- - . . . . . . . . -.I- rines ---i not exceed threshold 
/Retained - no suitable threshold available 

I fRPr~in~d - no cllitable threshold available 
itable threshold available 
j not exceed threshold 
table threshold available 

--L ----,nA thmch,&j 

. --.-.. .“.. . I” “YI 
Retained - no sui 

0.2 Eliminated - doe: 
Retained - no sui 

0.1 Eliminated - does 
nnr r-,:-:--‘-A A--- 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
2,4,5-T 
2,4,5-TP(Silvex) 
2,4-D 
aloha-BHC Aroclor-1260 

Endosulfan I 
Endosulfan II 

~ 
I 

-"'" 
o 
0'> 

() 

b 
b 
o 
o 
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Analytes 
INORGANICS (mg/kg) 

Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 

Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
PESTICIDES/PCB (J.lg/kg) 
4,4'-000 
4,4'-00E 
4,4'-00T 
2,4,5-T 
2,4,5-TP(Silvex) 
2,4-0 
alpha-BHC 
Aroclor-1260 
Endosulfan I 
Endosulfan II 

TABLE 4-30 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - SWMU 7 
NAS KEY WEST 

PAGE 1 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

4/4 1,887.29 1,780 - 5,195 600 8.7 Retained - exceeds 2 X background and HQ > 1 
5/13 0.39 1.1-4.9 NA -- Retained - exceeds 2 X background and no 

suitable threshold available 
10/13 1.29 0.29 - 5.3 60 0.09 Eliminated - does not exceed threshold 
13/13 10.51 4 - 18.8 440 0.04 Eliminated - does not exceed 2 X background 
5/13 0.05 0.13 - 0.18 NA - Retained - exceeds 2 X background and no 

suitable threshold available 
2/13 0.15 0.42 - 0.75 20 0.04 Eliminated - does not exceed threshold 
13/13 6.02 2.6-31.5 0.4 78.8 Retained - exceeds 2 X background and HQ > 1 
3/13 0.29 0.29 - 0.38 200 0.002 Eliminated - does not exceed 2 X background 
7/13 5.43 4.4 - 67.2 50 1.3 Retained - exceeds 2 X background and HQ > 1 
11/13 15.66 0.3 - 252.5 500 0.5 Eliminated - does not exceed threshold 
4/4 17.65 15.2 - 32.2 100 0.3 Eliminated - does not exceed 2 X background 

9/13 0.03 0.03 - 0.075 0.1 0.8 Eliminated - does not exceed threshold 
5/13 1.67 1.8-3.7 200 0.02 Eliminated - does not exceed threshold 
3/13 0.65 0.79 - 1.5 70 0.02 Eliminated - does not exceed threshold 
1/13 NO 0.34 50 0.007 Eliminated - does not exceed threshold 
8/13 3.97 1.3 - 8.5 20 0.4 Eliminated - does not exceed threshold 
13/13 15.22 0.75 - 208 200 1.0 Retained - exceeds 2 X background and HQ > 1 

4/6 22.46 2.7 - 32.2 100 0.3 Eliminated - does not exceed threshold 
4/6 63.23 4 - 31.7 100 0.3 Eliminated - does not exceed threshold 
4/6 46.78 2.1-25.7 100 0.3 Eliminated - does not exceed threshold 
1/6 NO 7 NA - Retained - no suitable threshold available 
1/6 NO 4.0 NA - Retained - no suitable threshold available 
1/6 NO 7.43 NA - Retained - no suitable threshold available 

~ 

1/6 NO 21.6 100 0.2 Eliminated - does not exceed threshold 
4/13 43.28 230 - 16,500 NA - Retained - no suitable threshold available 
3/6 5.99 2.3 - 14.9 100 0.1 Eliminated - does not exceed threshold 
1/6 NO 1.2 100 0.01 Eliminated - does not exceed threshold 
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TABLE 4-30 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - SWMU 7 
NAS KEY WEST 

PAGE 2 of 2 

Frequency Average 
of Background 

Analytes Detection Concentration 

PESTlClDESlPCBs (pglkg) (continued) 

IEndrin 216 11.46 c 
Endrin aldehyde II4 ND 
Heptachlor 116 ND 
Heptachlor epoxide 116 ND 

Range of I Ecological I Reason for Retention or Elimination as an 
Hazard I Ecological Chemical of Potential Concern I 

I Detected Values I Threshold I Quotient I (COPC) J 

I 7.1 - 23.8 I 
2.5 
2.8 
0.9 

100 
100 

100 
100 

I 0.2 IEliminated - does not exceed threshold I 
0.03 IElimin; lted - does not exceed threshold 
0.03 IEliminated - does not exceed threshold * - 
0.009 IEliminated - does not exceed threshold 

SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) 

1,2-dichlorobenzene 
1,3-dichlorobenzene 
1 ,Cdichlorobenzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

2112 
l/l2 
l/12 
3/l 3 
2/l 3 
3/l 3 
2/l 3 
IIIR 

.. - -tiD 1.6 - 2,415 20,000 0.1 Eliminated - does not exceed threshold 
ND 481.5 20,000 0.02 Eliminated - does not exceed threshold 
ND 352.25 20,000 0.02 Eliminated - does not exceed threshold 
ND 270 - 1,640 100 16.4 Retained - HQ > 1 
ND 360 - 2,040 100 20.4 Retained - HQ > 1 

414.89 380 - 3,340 100 33.4 Retained - HQ r 1 
ND 7f3-I- 146x-l I 100 I 14fi t Retained - HQ > 1 

Nl-l 
- - - . , - - .-- ..- .__-...-- ._ 

- > I . . .- _- 310 100 3.1 Retained HQ 1 
Bis(2-ethylhexyl)phthalate I 212 470.55 120-680 NA Retained - no suitable threshold availabk 
Chrvsene I 3113 407.04 380 - I ,950 100 19.5 Retained - HQ > 1 

80 - 3.020 100 30.2 Retained - HQ > 1 
14.8 Retained - HQ > 1 

s 

IFluoranthene 3/l 3 I 434.18 I 3 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pvrene 

2/l 3 
II13 
3/l 3 

ND 
ND 

420.61 

240 - 1,480 
106 

350 - 2.410 

100 
100 
100 I 

1.1 
24.1 

IRetained - HQ > 1 
IRetained - HQ > 1 

? I 

VOLATILE ORGANIC COMPOUNDS (unlkn) 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 
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TABLE 4-30 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - SWMU 7 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 
PESTICIDES/PCBs (lJg/kg) (continued) 
Endrin 2/6 11.46 
Endrin aldehyde 1/4 NO 
Heptachlor 1/6 NO 
Heptachlor epoxide 1/6 NO 

SEMIVOLATILE ORGANIC COMPOUNDS (lJg/kg) 
1,2-dichlorobenzene 2/12 NO 
1,3-dichlorobenzene 1/12 NO 
1,4-dichlorobenzene 1/12 NO 
Benzo(a)anthracene 3/13 NO 
Benzo(a)pyrene 2/13 NO 
Benzo(b)f1uoranthene 3/13 414.89 
Benzo(g,h, i)perylene 2/13 NO 
Benzo(k)f1uoranthene 1/13 NO 
Bis(2-ethylhexyl)phthalate 2/2 470.55 
Chrysene 3/13 407.04 
Fluoranthene 3/13 434.18 
Indeno(1,2,3-cd)pyrene 2/13 NO 
Phenanthrene 1/13 NO 
Pyrene 3/13 420.61 

VOLATILE ORGANIC COMPOUNDS (lJg/kg) 
Acetone 2/2 3.67 
Chlorobenzene 1/12 NO 
Cis-1,2-dichloroethene 2/8 NO 
Ethylbenzene 1/12 1.58 
Methylene chloride 2/8 2.8 
Toluene 1/12 1.62 
" , L , A lA,." '" ..,.'" 111£ ":>.1":> 

NA = No suitable ecological threshold value was available. 
NO = Not detected. 
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Reason for Retention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

7.1 - 23.8 100 0.2 Eliminated - does not exceed threshold 
2.5 100 0.03 Eliminated - does not exceed threshold 
2.8 100 0.03 Eliminated - does not exceed threshold 
0.9 100 0.009 Eliminated - does not exceed threshold 

1.6-2,415 20,000 0.1 Eliminated - does not exceed threshold 
481.5 20,000 0.02 Eliminated - does not exceed threshold 

352.25 20,000 0.02 Eliminated - does not exceed threshold 
270 - 1,640 100 16.4 Retained - HQ > 1 
360 - 2,040 100 20.4 Retained - HQ > 1 
380 - 3,340 100 33.4 Retained - HQ > 1 
260 - 1,460 100 14.6 Retained - HQ > 1 

310 100 3.1 Retained - HQ > 1 
120 - 680 NA - Retained - no suitable threshold available 

380 - 1,950 100 19.5 Retained - HQ > 1 
380 - 3,020 100 30.2 Retained - HQ > 1 
240 - 1,480 100 14.8 Retained - HQ > 1 

106 100 1.1 Retained - HQ > 1 
350 - 2,410 100 24.1 Retained - HQ > 1 

42 - 83 NA - Retained - no suitable threshold available 
117 40,000 0.003 Eliminated - does not exceed threshold 
1 - 2 300 0.007 Eliminated - does not exceed threshold 
91.3 100 0.9 Eliminated - does not exceed threshold 

18 - 28 300 0.09 Eliminated - does not exceed threshold 
1 100 0.01 Eliminated - does not exceed threshold 
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Maximum surface soil concentrations of the metals aluminum, chromium, copper, and zinc exceeded two 

times average background concentrations and thresholds and were retained as COPCs (Table 4-30). 

Antimony, beryllium, 2,4,5-T, 2,4,5TP, 2,4-D, Aroclor-1260, bis(2-ethylhexyhphthalate, and acetone were 

conservatively retained as surface soil COPCs since thresholds were not available. Several SVOCs in 

soils (mostly PAH compounds) and xylene were retained as COPCs since they exceeded screening 

levels. 

Aluminum, chromium, lead, selenium, vanadium, and zinc were metals that exceeded two times their 

average background concentrations and were detected at maximum concentrations in excess of terrestrial 

plant thresholds (Table 4-31). The organics Aroclor-1260 and xylene were terrestrial plant COPCs since 

their maximum concentrations exceeded thresholds. Several pesticides, SVOCs, and VOCs were 

conservatively retained as terrestrial plant COPCs at SWMU 7 since no suitable thresholds were 

available. 

4.7.4.1.3 Tissue Analvsis 

Analytes detected in foliage of sea oxeye daisy and seashore dropseed consisted of arsenic, barium, 

cadmium, copper, lead, manganese, mercury, zinc, and ten pesticides or daughter products (Table 4-32). 

4.7.4.1.4 Foodchain Modeling 

Aluminum, arsenic, and Aroclor-1260 were the primary contributors of potential risks to the Lower Keys 

marsh rabbit and cotton rat using the maximum contaminant concentrations while aluminum and arsenic 

accounted for primary potential risks using average contaminant concentrations (Tables 4-33 through 

4-36). Individual HI values for both these mammals under the maximum and average contaminant 

concentration scenarios exceeded 1.0 only for aluminum. incidental ingestion of contaminated soil 

accounted for the overwhelming majority of contaminant exposure. Aroclor-1260, zinc, and arsenic were 

the primary contributors of potential risks for the kestrel using maximum contaminant concentrations, and 

Aroclor-1260, zinc, arsenic, 4,4’-DDE, and 4,4’-DDT were the primary major contributors to potential risks 

using mean contaminant concentrations (Tables 4-37 and 4-38). Total HI values for the maximum and 

average concentration scenarios were 1.44 and 0.58, respectively. Since ingestion of soil and water were 

not considered in the model for the kestrel, ingestion of contaminated food accounted for 100 percent of 

contaminant exposure for this raptor. Mercury, Aroclor-1260, 4,4’-DDT, 4,4’-DDE, and alpha-BHC were 

the primary contributors of potential risks to the raccoon using the maximum contaminant concentrations 

(Table 4-39). Aroclor-1260, mercury, and alpha-BHC were the primary contributors of potential risks to 
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Maximum surface soil concentrations of the metals aluminum, chromium, copper, and zinc exceeded two 

times average background concentrations and thresholds and were retained as COPCs (Table 4-30). 

Antimony, beryllium, 2,4,5-T, 2,4,5-TP, 2,4-0, Aroclor-1260, bis(2-ethylhexyl)phthalate, and acetone were 

conservatively retained as surface soil COPCs since thresholds were not available. Several SVOCs in 

soils (mostly PAH compounds) and xylene were retained as COPCs since they exceeded screening 

levels. 

Aluminum, chromium, lead, selenium, vanadium, and zinc were metals that exceeded two times their 

average background concentrations and were detected at maximum concentrations in excess of terrestrial 

plant thresholds (Table 4-31). The organics Aroclor-1260 and xylene were terrestrial plant COPCs since 

their maximum concentrations exceeded thresholds. Several pesticides, SVOCs, and VOCs were 

conservatively retained as terrestrial plant COPCs at SWMU 7 since no suitable thresholds were 

available. 

4.7.4.1.3 Tissue Analysis 

Analytes detected in foliage of sea oxeye daisy and seashore dropseed consisted of arsenic, barium, 

cadmium, copper, lead, manganese, mercury, zinc, and ten pesticides or daughter products (Table 4-32). 

4.7.4.1.4 Foodchain Modeling 

Aluminum, arsenic, and Aroclor-1260 were the primary contributors of potential risks to the Lower Keys 

marsh rabbit and cotton rat using the maximum contaminant concentrations while aluminum and arsenic 

accounted for primary potential risks using average contaminant concentrations (Tables 4~33 through 

4-36). Individual HI values for both these mammals under the maximum and average contaminant 

concentration scenarios exceeded 1.0 only for aluminum. Incidental ingestion of contaminated soil 

accounted for the overwhelming majority of contaminant exposure. Aroclor-1260, zinc, and arsenic were 

the primary contributors of potential risks for the kestrel using maximum contaminant concentrations, and 

Aroclor-1260, zinc, arsenic, 4,4'-00E, and 4,4'-00T were the primary major contributors to potential risks 

using mean contaminant concentrations (Tables 4~37 and 4-38). Total HI values for the maximum and 

average concentration scenarios were 1.44 and 0.58, respectively. Since ingestion of soil and water were 

not considered in the model for the kestrel, ingestion of contaminated food accounted for 100 percent of 

contaminant exposure for this raptor. Mercury, Aroclor-1260, 4,4'-00T, 4,4'-00E, and alpha-SHC were 

the primary contributors of potential risks to the raccoon using the maximum contaminant concentrations 

(Table 4-39). Aroclor-1260, mercury, and alpha-SHC were the primary contributors of potential risks to 
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TABLE 4-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 7 
NAS KEY WE8T 

PAGE 1 OF 2 

Analytes 

INORGANICS (mglkg) 

Aluminum 

Antimony 

Arsenic 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

414 1,887.29 1,780 - 5,195 50 103.9 Retained - exceeds 2 X background and HQ > 1 

5113 0.39 1.1 -4.9 5 0.98 Eliminated - does not exceed threshold 

IO/13 1.29 0.29 - 5.3 IO 0.53 Eliminated - does not exceed threshold 

PESTlClDESlPCBs (pglkg) 

I 4,4’-DDD 416 22.46 2.7 - 32.2 NA Retained - no suitable threshold available 

I _ 4$-DDE 416 63.23 4-31.7 NA Retained - no suitable threshold available 

I 4,4’-DDT 416 46.78 2.1 - 25.7 NA Retained - no suitable threshold available 

alpha-BHC II6 ND 21.6 NA Retained - no suitable threshold available 

I Aroclor-1260 4/I 3 43.28 230 - 16,500 40 412.5 Retained - HQ > 1 
I .- _^^ 

a 

1 tndosuifan i 36 . S.YY 2.3J4.9 i\iA . - ‘Retained - no suitabie threshoid avaiiabie 

Endosulfan II II6 ND 1.2 NA Retained - no suitable threshold available < 

8 
s 

1 Endrin 216 11.46 7.1 - 23.8 NA Retained - no suitable threshold available 
s;p 
iis< 
mru 
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Analytes 
INORGANICS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Vanadium 

Zinc 

PESTICIDES/PCBs (J.lg/kg) 
4,4'-000 

4,4'-00E 

4,4'-00T 

alpha-BHC 

Aroclor-1260 

t::ndosuifan i 

Endosulfan II 

Endrin 

TABLE 4-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 7 
NAS KEY WEST 

PAGE 1 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

4/4 1,887.29 1,780 - 5,195 50 103.9 Retained - exceeds 2 X background and HQ > 1 

5/13 0.39 1.1 - 4.9 5 0.98 Eliminated - does not exceed threshold 

10/13 1.29 0.29 - 5.3 10 0.53 Eliminated - does not exceed threshold 

13/13 10.51 4 - 18.8 500 0.04 Eliminated - does not exceed 2 X background 

5/13 0.05 0.13 - 0.18 10 0.02 Eliminated - does not exceed threshold 

2/13 0.15 0.42 - 0.75 3 0.25 Eliminated - does not exceed threshold 

13/13 6.02 2.6-31.5 1 31.5 Retained - exceeds 2 X background and HQ > 1 

3/13 0.29 0.29 - 0.38 20 0.02 Eliminated - does not exceed 2 X background 

7/13 5.43 4.4 - 67.2 100 0.67 Eliminated - does not exceed threshold 

11/13 15.66 0.3 - 252.5 50 5.05 Retained - exceeds 2 X background and HQ > 1 

4/4 17.65 15.2 - 32.2 500 0.06 Eliminated - does not exceed 2 X background 

9/13 0.03 0.03 - 0.08 0.3 0.25 Eliminated - does not exceed threshold 

5/13 1.67 1.8 - 3.7 30 0.12 Eliminated - does not exceed threshold 

3/13 0.65 0.79-1.5 1 1.45 Retained - exceeds 2 X background and HQ > 1 

1/13 NO 0.34 2 0.17 Eliminated - does not exceed threshold 

8/13 3.97 1.3 - 8.5 2 4.25 Retained - exceeds 2 X background and HQ > 1 

13/13 15.22 0.75 - 208 50 4.16 Retained - exceeds 2 X background and HQ > 1 

4/6 22.46 2.7 - 32.2 NA - Retained - no suitable threshold available 

4/6 63.23 4-31.7 NA - Retained - no suitable threshold available 

4/6 46.78 2.1 - 25.7 NA - Retained - no suitable threshold available 

1/6 NO 21.6 NA - Retained - no suitable threshold available 

4/13 43.28 230 - 16,500 40 412.5 Retained - HQ > 1 

3i6 5.99 2.3 - i4.9 NA - Ketained - no suitabie threshoid avaiiabie 

1/6 NO 1.2 NA - Retained - no suitable threshold available 

2/6 11.46 7.1 - 23.8 NA - Retained - no suitable threshold available 

...... 
:::':;0 
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TABLE 4-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 7 
NAS KEY WEST 

PAGE 2 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 
PESTlClDESlPCBs @g/kg) (continued) 

1 
Endrin aldehyde II4 ND 2.50 NA Retained - no suitable threshold available 
Heptachlor l/6 ND 2.80 NA Retained - no suitable threshold available 
Heptachlor epoxide II6 ND 0.89 NA Retained - no suitable threshold available 
SEMIVOLATILE ORGANIC COMPOUNDS (l.ig/kg) 

1,2-dichlorobenzene 2112 ND 1.6 - 2,415 NA Retained - no suitable threshold available 
1,3-dichlorobenzene II12 ND 481.5 NA Retained - no suitable threshold available 
1 ,Cdichlorobenzene 1112 ND 352.2 NA Retained - no suitable threshold available 
Benzo(a)anthracene 3113 ND 270 - 1,640 NA Retained - no suitable threshold available 

P Benzo(a)pyrene 2113 ND 360 - 2,040 NA Retained - no suitable threshold available 
I, Benzo(b)fluoranthene 3113 414.89 380 - 3,340 NA Retained - no suitable threshold available 
s Benzo(g,h,i)perylene 2/l 3 ND 260 - 1,460 NA Retained - no suitable threshold available 

Benzo(k)fluoranthene III3 ND 310 NA Retained - no suitable threshold available 
Bis(2-ethylhexyl)phthalate 212 470.55 120-680 NA Retained - no suitable threshold available 
Chr-ysene 3113 407.04 380 - 1,950 NA Retained - no suitable threshold available 
Fluoranthene 3/I 3 434.18 380 - 3,020 NA Retained - no suitable threshold available 
Indeno(l,2,3-cd)pyrene 2113 ND 240 - 1,480 NA Retained - no suitable threshold available 
Phenanthrene I/13 ND 106 NA Retained - no suitable threshold available 
Pyrene 3/l 3 420.61 350 - 2,410 NA Retained - no suitable threshold available 
VOLATILE ORGANIC COMPOUNDS @g/kg) 

Acetone 212 3.67 42 - 83 NA Retained - no suitable threshold available 
Chlorobenzene l/12 ND 117 NA Retained - no suitable threshold available 
Cis-I ,2-dichloroethene 218 ND l-2 NA Retained - no suitable threshold available 
Ethylbenzene l/12 1.58 91.3 NA Retained - no suitable threshold available 
Methylene chloride 218 2.8 18-3 NA Retained - no suitable threshold available 
Toluene l/12 1.62 1 200 0.005 Eliminated - does not exceed threshold 

7 
Xylenes, total 1112 3.73 958 100 9.58 Retained - HQ S- 1 

0, 
9 
8’ NA = No suitable ecological threshold value was available. 

=A 

s ND = Not detected. 
Y$ 
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TABLE 4-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - SWMU 7 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 
PESTICIDES/PCBs (J.lg/kg) (continued) 
Endrin aldehyde 1/4 NO 

Heptachlor 1/6 NO 

Heptachlor epoxide 1/6 NO 

SEMIVOLATILE ORGANIC COMPOUNDS (J.lg/kg) 
1,2-dichlorobenzene 2/12 NO 

1,3-dichlorobenzene 1/12 NO 

1 ,4-dichlorobenzene 1/12 NO 

Benzo(a)anthracene 3/13 NO 

Benzo(a)pyrene 2/13 NO 

Benzo(b )fluoranthene 3/13 414.89 

Benzo(g, h, i)perylene 2/13 NO 

Benzo(k)fluoranthene 1/13 NO 

Bis(2-ethylhexyl)phthalate 2/2 470.55 

Chrysene 3/13 407.04 

Fluoranthene 3/13 434.18 

Indeno(1,2,3-cd)pyrene 2/13 NO 

Phenanthrene 1/13 NO 

Pyrene 3/13 420.61 

VOLATILE ORGANIC COMPOUNDS (J.lg/kg) 
Acetone 2/2 3.67 

Chlorobenzene 1/12 NO 

Cis-1,2-dichloroethene 2/8 NO 

Ethylbenzene 1/12 1.58 

Methylene chloride 2/8 2.8 

Toluene 1/12 1.62 

Xylenes, total 1/12 3.73 

NA = No suitable ecological threshold value was available. 
NO = Not detected. 

PAGE 2 OF 2 

Reason for Retention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

2.50 NA - Retained - no suitable threshold available 
2.80 NA - Retained - no suitable threshold available 
0.89 NA - Retained - no suitable threshold available 

1.6-2,415 NA - Retained - no suitable threshold available 
481.5 NA - Retained - no suitable threshold available 

352.2 NA - Retained - no suitable threshold available 
270 - 1,640 NA - Retained - no suitable threshold available 
360 - 2,040 NA - Retained - no suitable threshold available 
380 - 3,340 NA - Retained - no suitable threshold available 
260 - 1,460 NA - Retained - no suitable threshold available 

310 NA - Retained - no suitable threshold available 
120 - 680 NA - Retained - no suitable threshold available 

380 - 1,950 NA - Retained - no suitable threshold available 

380 - 3,020 NA - Retained - no suitable threshold available 

240 - 1,480 NA - Retained - no suitable threshold available 

106 NA - Retained - no suitable threshold available 
350 - 2,410 NA - Retained - no suitable threshold available 

42 - 83 NA - Retained - no suitable threshold available 

117 NA - Retained - no suitable threshold available 
1 - 2 NA - Retained - no suitable threshold available 

91.3 NA - Retained - no suitable threshold available 
18 - 3 NA - Retained - no suitable threshold available 

1 200 0.005 Eliminated - does not exceed threshold 

958 100 9.58 Retained - HQ > 1 
m 
~:::o 
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TABLE 4-32 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN VEGETATION FROM SWMU 7 
AND BACKGROUND SITES 

NAS KEY WEST 

SWMU 7 BACKGROUND 
Frequency Range of Range of 

of Detected Frequency Detected 
Analytes Detection Values Average1 of Detection Values 

INORGANICS (mglkg) 

1 One-half the detection limit used for all non-detected values. 

AIK-OES-97-5350 4-111 CTO-0007 

TABLE 4-32 

Rev.1 
6/13/97 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN VEGETATION FROM SWMU 7 
AND BACKGROUND SITES 

NASKEYWEST 

SWMU7 BACKGROUND 
Frequency Range of Range of 

of Detected Frequency Detected 
Analytes Detection Values Average1 of Detection Values J!I,verage1 

INORGANICS (mg/kg) 
Arsenic 1/4 1.2 0.65 0/6 
Barium 2/4 4.9-5.9 2.82 1/B 3.50 0.69 
Cadmium 1/4 0,20 0.08 O/B 
Copper 1/4 3.1 1.48 0/6 
Lead 2/4 0,44-0.52 0.32 0/6 
Manganese 2/4 2.7-18.9 5.69 4/6 3.60-6.70 3.63 
Mercury 4/4 0.01-0.19 O.OB 6/6 0.01-0.02 0.01 
Zinc 4/4 3.1-50.9 22.75 2/6 12.80-55.50 12.42 
PESTICIDE/PCBs (pg/kg) 
4,4'-DDE 1/4 0.56 1.38 0/6 
Aldrin 1/4 0.30 0.71 1/6 0.23 0.75 
alpha-BHC 1/4 0.51 0.77 1/6 0.58 0.81 
delta-SHC 2/4 0.06-1.7 0.87 1/6 0.21 0.74 
gamma-SHC (lindane) 1/4 0.97 0.88 2/B 0.05-0.21 0.61 
Aroclor -1260 214 32-420 121.25 r= 0/6 
Endosulfan I 1/4 0.37 0.73 2/6 0.13-0.24 0.63 
Endnn aldehyde 2/4 0.78-1.7 1.45 6/B 0.26-1.20 0.75 
Heptachlor 2/4 0.30-0,59 0.65 1/6 0.29 0.76 
Heptachlor epoxide 1/4 1.B 1.04 O/B 

One-half the detection limit used for all non-detected values. 
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TABLE 4-33 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

TABLE 4-34 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Chemical 
Aluminum 
Arsenic 
Antimony 
Aroclor-1260 
Barium 
All others 0.09 1.2 
Total receDtor HI 1 7.23 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 
6.57 90.9 
0.39 5.4 
0.07 1.0 
0.07 1.0 
0.04 0.6 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway 
Soil 6.85 
Food 0.38 

Receptor HI 
94.7 

5.3 

AIK-OES-974350 4-l 12 CTO-0007 

TABLE 4-33 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 11.20 85.9 
Arsenic 0.76 5.9 
Aroclor -1260 0.51 3.9 
Antimony 0.16 1.3 
Lead 0.14 1.0 
All others 0.23 2.1 
Total receptor HI 13.0 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 12.31 94.4 
Food 0.72 5.6 

TABLE 4-34 

MAJOR CONTRIBUTORS TO RISK FOR THE LOWER KEYS MARSH RABBIT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 6.57 90.9 
Arsenic 0.39 5.4 
Antimony 0.07 1.0 
Aroc/or -1260 0.07 1.0 
Barium 0.04 0.6 
All others 0.09 1.2 
Total receptor HI 7.23 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 6.85 94.7 
Food 0.38 5.3 

AIK-OES-97-5350 4-112 
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TABLE 4-35 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway 
Soil 5.44 
Food 0.75 

Recebtor HI 
87.9 
12.1 

TABLE 4-36 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Chemical 
Aluminum 

Total HI per 
Chemical for all 

Pathways 
2.91 

% Contribution of 
Chemical to Total 

Receptor HI 
84.9 

Arsenic 0.36 10.5 
Barium 0.04 1.1 
Antimony 0.03 1.0 
Aroclor-1260 0.03 1.0 
All others 0.05 1.6 

’ 

Total receptor HI 

AIK-OES-97-5350 4-113 CTO-0007 AIK-OES-97-5350 

TABLE 4-35 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NASKEYWEST 

Total HI per 0/0 Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 4.95 80.0 
Arsenic 0.69 11.1 
Aroclor -1260 0.23 3.6 
Barium 0.08 1.3 
Antimony 0.07 1.2 
All others 0.17 2.9 
Tota! receptor HI 6.19 

0/0 Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 5.44 87.9 
Food u./5 12.1 

TABLE 4-36 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 2.91 84.9 
Arsenic 0.36 10.5 
Barium 0.04 1.1 
Antimony 0.03 1.0 
Aroclor-1260 0.03 1.0 
All others 0.05 1.6 
Total receptor HI 3.42 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 3.03 88.5 
Food 0.39 11.5 
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TABLE 4-37 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways 
Aroclor-I 260 0.90 
Zinc 0.23 
Arsenic 0.12 

Receptor HI 
62.5 
16.2 

8.4 
Mercury 
4$-DDE 
All others 
Total receptor HI 

0.06 3.8 
0.05 3.2 
0.08 5.9 
1.44 

TABLE 4-38 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aroclor-1260 0.28 48.2 
Zinc 0.09 15.1 
Arsenic 0.06 10.7 
4,4’-DDE 0.06 9.9 
4,4’-DDT 0.05 8.6 
All others 

’ 

0.04 
Total receptor HI 0.58 

AIK-OES-97-5350 4-114 CTO-0007 AIK-OES-9? -5350 

TABLE 4-37 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aroclor -1260 0.90 62.5 
Zinc 0.23 16.2 
Arsenic 0.12 8.4 
Mercury 0.06 3.8 
4,4'-DDE 0.05 3.2 
All others 0.08 5.9 
Total receptor HI 1.44 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.0 0.0 
Food 1.44 100.0 

TABLE 4-38 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aroclor-1260 0.28 48.2 
Zinc 0.09 15.1 
Arsenic 0.06 10.7 
4,4'-DDE 0.06 9.9 
4,4'-DDT 0.05 8.6 
All others 0.04 7.6 
Total receptor HI 0.58 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.07 0.0 
Food 0.58 100.0 

4-114 

Rev.1 
6/13/97 

CTO-OOO? 



TABLE 4-39 

Rev. 1 
6/l 3197 

. -,, 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Chemical 
Mercury 
Aroclor-1260 
4.4’-DDT 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 
0.68 39.7 
0.67 39.6 
0.15 8.8 

I 4:4’-DDE 0.10 5.9 
alpha-BHC 0.07 4.3 
All others 0.03 1.8 
Total receptor HI 1 1.70 I 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway 
Sediment 0.02 
Food 1.68 

Receptor HI 
1.4 

98.6 

TABLE 4-40 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Chemical 
Aroclor-1260 
Mercury 
alpha-BHC 
4,4’-DDT 
4.4’-DDE 

Total HI per 
Chemical for all 

Pathways 
0.26 
0.14 
0.09 
0.03 
0.03 

% Contribution of 
Chemical to Total 

Receptor HI 
45.4 
24.4 
15.2 
5.7 
4.4 

All others 

; 

Total receptor HI 

, -c 
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TABLE 4-39 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Mercury 0.68 39.7 
Aroclor-1260 0.67 39.6 
4,4'-DDT 0.15 8.8 
4,4'-DDE 0.10 5.9 
alpha-BHC 0.07 4.3 
All others 0.03 1.8 
Total receptor HI 1.70 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Sediment 0.02 1.4 
Food 1.68 98.6 

TABLE 4-40 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - SWMU 7 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aroclor-1260 0.26 45.4 
Mercury 0.14 24.4 
alpha-BHC 0.09 15.2 
4,4'-DDT 0.03 5.7 
4,4'-DDE 0.03 4.4 
All others 0.03 4.9 
Total receptor HI 0.57 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Sediment 0.01 1.7 
Food 0.56 98.3 
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the raccoon using the mean contaminant concentrations (Table 4-40). Individual HIS under both scenarios 

were all less than 1.0, and the total HI was 1.7 and 0.57 for the maximum and mean scenarios, 

respectively. 

4.7.4.2 Discussion 

Mercury was the only COPC in groundwater (HQ=9.6), and was detected in one of two groundwater 

samples. Mercury was not a COPC in surface water, where its maximum concentration was less than its 

average background value. However, mercury was a COPC in sediment. The significance of mercury as 

an ecological COPC is discussed later in this section, through an examination of its concentrations in 

individual sediment samples and the results of the foodchain modeling. 

Beryllium, cyanide, manganese, and tin were COPCs in surface water. Beryllium was detected in only 

one of nine surface-water samples and was not detected in any of five samples collected in 1996. 

Cyanide was detected in only one of six surface-water samples, and its HQ (HQ=2.6) was indicative of 

relatively low potential risk. Two of five water samples exceeded the ecological threshold for manganese 

and three of four samples exceeded the ecological threshold for tin (Tables 4-4 and 4-28). The HQs for 

manganese (HQ=1.3) and tin (HQ=2.5) were indicative of relatively low potential risk. Overall, the 

infrequent detections and relatively low hazard quotients of surface-water COPCs are indicative of low 

potential risks to aquatic receptors. 

Several inorganics were identified as COPCs in SWMU 7 sediments. The highest HQs were for cyanide, 

mercury, silver, and zinc. All mercury and zinc concentrations equaled or exceeded the most 

conservative sediment thresholds, but most zinc and mercury concentrations did not exceed the least 

conservative of the two ecological thresholds used in this risk assessment (Tables 4-3 and 4-29). Silver 

concentrations exceeded the least conservative of two sediment threshold values in four samples, but 

silver was not detected in four other samples. The HQ for cyanide was indicative of high potential risk 

(HQ=130) in one 1993 sample, but cyanide was not detected in a second 1993 sample. Analyses of 

cyanide were conducted on five 1996 sediment samples, but the results were rejected because the matrix 

spike percent recoveries were below quality control limits. Therefore, the extent of potential ecological 

risks from cyanide are uncertian. Several pesticides were detected in sediments at values indicative of 

moderate to high potential risks. Pesticide COPCs with the highest frequencies of detection and highest 

HQs include 4,4’-DDT, 4,4’-DDE, 4’,4-DDD, delta-BHC, gamma chlordane, and endrin. Aroclor-1260 was 

the only PCB mixture detected in sediments. Concentrations of this compound were indicative of 

moderate to high potential risks in two samples, but it was not detected in three of six samples. Aroclor- 

AIK-98-0001 4-116 CTO-0007 
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the raccoon using the mean contaminant concentrations (Table 4-40). Individual His under both scenarios 

were all less than 1.0, and the total HI was 1.7 and 0.57 for the maximum and mean scenarios, 

respectively. 

4.7.4.2 Discussion 

Mercury was the only CO PC in groundwater (HQ=9.6), and was detected in one of two groundwater 

samples. Mercury was not a COPC in surface water, where its maximum concentration was less than its 

average background value. However, mercury was a COPC in sediment. The significance of mercury as 

an ecological COPC is discussed later in this section, through an examination of its concentrations in 

individual sediment samples and the results of the foodchain modeling. 

Beryllium, cyanide, manganese, and tin were COPCs in surface water. Beryllium was detected in only 

one of nine surface-water samples and was not detected in any of five samples collected in 1996. 

Cyanide was detected in only one of six surface-water samples, and its HQ (HQ=2.6) was indicative of 

relatively low potential risk. Two of five water samples exceeded the ecological threshold for manganese 

and three of four samples exceeded the ecological threshold for tin (Tables 4-4 and 4-28). The HQs for 

manganese (HQ=1.3) and tin (HQ=2.5) were indicative of relatively low potential risk. Overall, the 

infrequent detections and relatively low hazard quotients of surface-water COPCs are indicative of low 

potential risks to aquatic receptors. 

Several inorganics were identified as COPCs in SWMU 7 sediments. The highest HQs were for cyanide, 

mercury, silver, and zinc. All mercury and zinc concentrations equaled or exceeded the most 

conservative sediment thresholds, but most zinc and mercury concentrations did not exceed the least 

conservative of the two ecological thresholds used in this risk assessment (Tables 4-3 and 4-29). Silver 

concentrations exceeded the least conservative of two sediment threshold values in four samples, but 

silver was not detected in four other samples. The HQ for cyanide was indicative of high potential risk 

(HQ=130) in one 1993 sample, but cyanide was not detected in a second 1993 sample. Analyses of 

cyanide were conducted on five 1996 sediment samples, but the results were rejected because the matrix 

spike percent recoveries were below quality control limits. Therefore, the extent of potential ecological 

risks from cyanide are uncertian. Several pesticides were detected in sediments at values indicative of 

moderate to high potential risks. Pesticide COPCs with the highest frequencies of detection and highest 

HQs include 4,4'-DOT, 4,4'-00E, 4',4-000, delta-BHC, gamma chlordane, and endrin. Aroclor-1260 was 

the only PCB mixture detected in sediments. Concentrations of this compound were indicative of 

moderate to high potential risks in two samples, but it was not detected in three of six samples. Aroclor-
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1260 concentrations were 510 pg/kg and 220 pg/kg in two 1993 ditch samples and 56.4 yg/kg in .a sample 

from the northern pond in 1996. Six of eight semivolatile COPCs were detected only in sediment sample 

S7SS-6, collected from the southern pond in 1996. The other two semivolatile COPCs were not detected 

in 1996 sediment samples. 

Overall, COPC concentrations in sediment suggest moderate potential risks for cyanide, mercury, silver, 

4,4’-DDT, 4,4’-DDE, 4,4’-DDD, gamma-BHC (lindane), gamma chlordane, Aroclor-1260, and most 

semivolatiles, and low potential risks for other sediment COPCs. However, 4,4’-DDT, gamma-BHC 

(lindane), gamma chlordane, Aroclor-1260, and the semivolatiles were detected in only half or less of the 

sediment samples. Nevertheless, the large number of COPCs is noteworthy. While individual sediment 

contaminants can appear to pose low or moderate risks, the large number of sediment contaminants could 

result in additive toxic effects that could potentially result in significant potential risks to ecological 

receptors. In addition, some of the COPCs at SWMU 7 are known to biomagnify in the foodchain (e.g., 

mercury, Aroclor-1260, and the organochlorine pesticides). However, the benthic community is likely to 

be low in diversity and abundance regardless of the presence of contaminants, based on water quality and 

the small size of the aquatic system. The principal issue, in view of the sediment COPCs, is the extent to 

which the site is utilized by aquatic and semi-aquatic receptors. A discussion of this, as well as potential 

risks to the raccoon (the representative mammalian carnivore) from sediment contaminants, is provided 
I r 1 - _.~ 

later in this section. 

HQs for metals in soil were indicative of relatively low potential risk except for aluminum and chromium. 

The only aluminum sample that exceeded twice the average background concentration was S7SB-23, 

collected from east of the access road that parallels Building A-824. Chromium was elevated (compared 

to background values) in three samples: two of these were collected in 1993 from near the south end of 

Building A-824 (S7SB-7: 31.5 mglkg, S7SB-11: 22.1 mg/kg), and one was sample S7SB-23 (12.1 mg/kg), 

collected in 1996. There were no soil ecological thresholds for beryllium or antimony, but these metals 

were detected in only 5 of 13 samples. There was no suitable soil ecological threshold for Aroclor-1260, 

which was detected in 4 of 13 samples. All detected values for Aroclor-1260 were in confirmation 

samples collected within the area in which interim remediation was conducted in 1995. This area is 

currently filled with crushed rock and is enclosed by a chain link fence. Thus, use of this area by 

terrestrial ecological receptors such as small mammals is non-existent under current conditions. 

Aroclor-1260 was not detected in sediment from the pond immediately north of this area. 

Herbicides (2,4,5-T; 2,4,5-TP; and 2,4-D), SVOCs, and VOCs were infrequently detected in soils, but 

some HQs were indicative of moderate potential risks. With very few exceptions, these compounds were 

detected only in samples east of the road that parallels Building A-824 (See Figures 4-6 ancl 4-7 and 
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to background values) in three samples: two of these were collected in 1993 from near the south end of 

Building A-824 (S7SB-7: 31.5 mg/kg, S7SB-11: 22.1 mg/kg). and one was sample S7SB-23 (12.1 mg/kg), 

collected in 1996. There were no soil ecological thresholds for beryllium or antimony, but these metals 

were detected in only 5 of 13 samples. There was no suitable soil ecological threshold for Aroc:lor-1260. 

which was detected in 4 of 13 samples. All detected values for Aroclor-1260 were in confirmation 

samples collected within the area in which interim remediation was conducted in 1995. This area is 

currently filled with crushed rock and is enclosed by a chain link fence. Thus. use of this area by 

terrestrial ecological receptors such as small mammals is non-existent under current cc:mditions. 

Aroclor-1260 was not detected in sediment from the pond immediately north of this area. 

Herbicides (2,4,5-T; 2,4,5-TP; and 2,4-0). SVOCs, and VOCs were infrequently detected in soils, but 

some HQs were indicative of moderate potential risks. With very few exceptions, these compounds were 

detected only in samples east of the road that para"e!s Building A-824 (See Figures 4-6 and 4-7 and 
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Tables 4-1 and 4-2). IT Corporation (1994) previously concluded that a roadside diesel fuel spill had 

apparently occurred here, based on OVA readings and the presence of naphthalene at 7,900 pg/kg in 

subsurface soil sample S7SB-16. Personnel at NAS Key West have no record of a fuel spill in this area. 

Nevertheless, the presence of ethylbenzene and xylene in sample S7SB-23 in 1996 samples from this 

area (and their absence from other areas at the site) could potentially have resulted from an unrecorded 

petroleum spill. The source of the PAH compounds in this area is also unclear. Potential sources include 

fuel spills, previous burning activities, or other sources. Their absence from other sampling locations and 

their presence at elevated concentrations suggest a localized source of contamination. Ecological 

thresholds are not available from FDEP or EPA for these volatile and semivolatile compounds. The only 

thresholds available (100 pg/kg) were from EPA Region III (USEPA, 1995e). The extent to which the HQ 

values of these COPCs are the result of overly conservative thresholds is not clear, and the source of the 

thresholds is not provided in the EPA region III guidelines. However, most of the concentrations in 

samples east of the road are greater than what Beyer (1990) has suggested are typical of background 

conditions, and some values exceed Beyer’s criteria for “moderate soil contamination that requires 

additional study.” Even though these compounds have very little bioaccumulation potential, their presence 

at elevated concentrations could pose potential risks to the endangered Lower Keys marsh rabbit, which is 

known to inhabit this area. The extent of soil contamination is limited to the east side of the access road 

that parallels Building A-824 and does not extend northward past soil sample S7SB-21, where they were 

not detected. However, the extent of contamination to the east and south has not been delineated. Thus, 

further investigation should be conducted to delineate the extent of hydrocarbon contamination to the east 

and south of the 1996 soil sampling locations. 

HQs for plant COPCs were relatively low except for aluminum (HQ=103.9), chromium (HQ=31.5), and 

Aroclor-1260 (HQ=412.5). However, aluminum and chromium were not detected in any of the four 

vegetation samples collected from the site. The authors who derived the plant thresholds for metals in soil 

consider the thresholds to be very conservative (Will and Suter, 1995b). This is because soluble salts of 

metals are applied to growth substrates as the route of exposure in most plant toxicity tests. As a result, 

the metals are more bioavailable than most naturally-occurring metals or metals at many waste sites (Will 

and Suter, 1995b). The scarcity of terrestrial plant thresholds for organic compounds precluded a detailed 

assessment of potential risks to terrestrial plants from organics in surface soil. However, plants do not 

translocate organics to the extent that they translocate inorganics. Overall, the concentrations of COPCs 

in soil suggest low potential risk to terrestrial receptors. In addition, results of the foodchain modeling 

(discussed below) indicate low potential risks from soil COPCs. 

Four vegetation samples were collected from SWMU 7. Samples S7V-1 and S7V-2 were collected from 

the area southwest of the northern pond (Figure 4-4). Samples S7V-3 and S7V-4 were collected from the 
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known to inhabit this area. The extent of soil contamination is limited to the east side of the access road 

that parallels Building A-824 and does not extend northward past soil sample S7SB-21, where they were 

not detected. However, the extent of contamination to the east and south has not been delineated. Thus, 

further investigation should be conducted to delineate the extent of hydrocarbon contamination to the east 

and south of the 1996 soil sampling locations. 

HQs for plant COPCs were relatively low except for aluminum (HQ=103.9), chromium (HQ=31.5), and 

Aroclor-1260 (HQ=412.5). However, aluminum and chromium were not detected in any of the four 

vegetation samples collected from the site. The authors who derived the plant thresholds for metals in soil 

consider the thresholds to be very conservative (Will and Suter, 1995b). This is because soluble salts of 

metals are applied to growth substrates as the route of exposure in most plant toxicity tests. As a result, 

the metals are more bioavailable than most naturally-occurring metals or metals at many waste sites (Will 

and Suter, 1995b). The scarcity of terrestrial plant thresholds for organic compounds precluded a detailed 

assessment of potential risks to terrestrial plants from organics in surface soil. However, plants do not 

translocate organics to the extent that they translocate inorganics. Overall, the concentrations of COPCs 

in soil suggest low potential risk to terrestrial receptors. In addition, results of the foodchain modeling 

(discussed below) indicate low potential risks from soil COPCs. 

Four vegetation samples were collected from SWMU 7. Samples S7V-1 and S7V-2 were collected from 

the area southwest of the northern pond (Figure 4-4). Samples S7V-3 and S7V-4 were collected from the 
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area between the northern pond and the chain-link fence north of Building A-824. The chain-link fence 

forms the northwestern boundary of the area in which interim remediation was conducted. Mercury and 

zinc were detected in all four vegetation samples, but concentrations of these two metals did not 

significantly exceed those in background samples. Other analytes were detected in only orle or two 

samples. Concentrations of most analytes were similar to those in background vegetation or were only 

slightly above the detection limit. Aroclor-1260 was detected in the two samples nearest the remediation 

area (S7V-3 at 32 pg/kg and S7V-4 at 420 pg/kg) but not in vegetation samples to the west. This 

suggests that soil immediately outside the chain-link fence may be contaminated by this PCB mixture. 

Soil samples were not collected from this area. Concentrations of most analytes tended to be highest in 

vegetation sample S7SV-2. Plant tissue thresholds were not available, but the significance of analytes 

detected plant tissue can be interpreted, in part, from the results of the foodchain modeling (discussed 

below). 

Results of the foodchain modeling indicated that incidental ingestion of aluminum in soil was the major 

contributor of potential risks to the Lower Keys marsh rabbit and the cotton rat. The ability of aluminum to 

bioaccumulate and biomagnify in the foodchain is low, and aluminum was not a contributor of risk to the 

kestrel in the foodchain model. Analyses of soils in previous investigations did not include alumiinum, and 

aluminum was detected in all four soil samples collected in 1996. These four samples were collected from 

the area east of the access road that parallels Building A-824. Aluminum concentrations exceeded twice 

the average background concentration only in sample S7SB-23. This single value (5,195 mg/kg) 

accounted for the elevated HI under the maximum contaminant scenario, and to a great extent, even the 

mean contaminant scenario. Mean soil concentrations of aluminum without this sample were 

2,333 mg/kg. Aluminum is one of the most abundant metals in the earth’s crust and is ubiquitous in the 

environment (Goyer, 1986). However, the elevated value in sample S7SB-23 probably does not reflect 

background conditions, and is assumed to be due to contamination from an unknown source. Aluminum 

was not detected in vegetation samples collected from west of the access road, and vegetation was not 

collected from east of the access road. In conclusion, aluminum in soil was elevated in only one of four 

samples, does not bioaccumulate or biomagnify in the foodchain, and was not detected in vegetation 

samples. For these reasons, its presence in soil is not believed to pose significant potential risks to 

terrestrial receptors at the site. 

Incidental ingestion of arsenic in soil was identified as the second greatest contributor of potential risks to 

the Lower Keys marsh rabbit and cotton rat, but its HI was less than 1.0 under the maximum contaminant 

scenario. The HI for arsenic under the mean contaminant scenario was 0.36 for both the rabbit and rat, 

and was negligible for the kestrel under both scenarios. Aroclor-1260 was the major contributor of 
,’ “v* 

potential risks (HI=0.9) to the kestrel under the maximum contaminant scenario, but the HI was only 0.28 

AIK-OES-97-5350 4-119 CTO-0007 

Rev.1 
6/13/97 

area between the northem pond and the chain-link fence north of Building A-824. The chain-link fence 

forms the northwestem boundary of the area in which interim remediation was conducted. Mercury and 

zinc were detected in all four vegetation samples, but concentrations of these two metals did not 

significantly exceed those in background samples. Other analytes were detected in only one or two 

samples. Concentrations of most analytes were similar to those in background vegetation or were only 

slightly above the detection limit. Aroclor-1260 was detected in the two samples nearest the remediation 

area (S7V-3 at 32 Ilg/kg and S7V-4 at 420 1l9/kg) but not in vegetation samples to the WE~St. This 

suggests that soil immediately outside the chain-link fence may be contaminated by this PCB mixture. 

Soil samples were not collected from this area. Concentrations of most analytes tended to be highest in 

vegetation sample S7SV-2. Plant tissue thresholds were not available, but the significance of analytes 

detected plant tissue can be interpreted, in part, from the results of the foodchain modeling (discussed 

below). 

Results of the foodchain modeling indicated that incidental ingestion of aluminum in soil was the major 

contributor of potential risks to the Lower Keys marsh rabbit and the cotton rat. The ability of aluminum to 

bioaccumulate and biomagnify in the foodchain is low, and aluminum was not a contributor of risk to the 

kestrel in the foodchain modeL Analyses of soils in previous investigations did not include aluminum, and 

aluminum was detected in all four soil samples collected in 1996. These four samples were collected from 

the area east of the access road that parallels Building A-824, Aluminum concentrations exceeded twice 

the average background concentration only in sample S7SB-23. This single value (5,195 mg/kg) 

accounted for the elevated HI under the maximum contaminant scenario, and to a great extent, even the 

mean contaminant scenario. Mean soil concentrations of aluminum without this sample were 
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background conditions, and is assumed to be due to contamination from an unknown source. Aluminum 
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samples, does not bioaccumulate or biomagnify in the foodchain, and was not detected in vegetation 
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the Lower Keys marsh rabbit and cotton rat, but its HI was less than 1.0 under the maximum contaminant 
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under the under the mean contaminant scenario, and HI values for Aroclor-1260 were low for the marsh 

rabbit and cotton rat under both scenarios. Exposure to mean concentrations is a more realistic foraging 

scenario. The relatively low HI values in all three terrestrial receptors and infrequent detection in soil (4 of 

13 samples) suggests that bioaccumulation and biomagnification of this PCB mixture are not sources of 

potential risks to terrestrial receptors at SWMU 7. HI values of other chemicals were negligible for all 

three terrestrial receptors. 

Sediment contamination at SVIMU 7 was investigated, in part, through foodchain modeling using the 

raccoon as a representative receptor. Thus, the raccoon was considered to be a semi-aquatic receptor 

(instead of a terrestrial receptor) for the purposes of this risk assessment. Mercury and Aroclor-1260 were 

the major contributors of potential risks to the raccoon using the maximum contaminant concentrations, 

but HI values were less than 1.0. No contaminants were significant contributors of potential risks using 

mean contaminant concentrations. This suggests that despite some moderately high HQs in the sediment 

screening exercise and consequent potential risks to benthos, the potential for risks from consumption of 

prey exposed to sediment contaminants at SWMU 7 are low for this representative carnivore. Similarly, 

results of the modeling indicate that potential risks are low to the raccoon from incidental ingestion of 

contaminated sediments. 

Overall, the foodchain modeling indicates low potential risks to terrestrial and semi-aquatic receptors. The 

estimated potential risks to these receptor species, while relatively low, are further mitigated by the 

conservative assumptions used in the foodchain model. The model assumed an absorption fraction of 

80 percent (i.e., 80 percent ‘of the ingested contaminant was absorbed) for the dose calculations 

describing the intake of vegetation, prey, and soil. Actual absorption fractions range widely but are often 

considerably less than 80 percent (Hrudey et al., 1996). In addition, the model assumed that these 

species forage on the site 100 percent of the time. This could potentially be the case for the marsh rabbit 

and cotton rat but certainly not for the kestrel and raccoon. 

4.7.4.3 Ecological Risk Summary 

The Phase I ecological risk assessment conducted by IT Corporation (1994) identified no groundwater 

COCs and no groundwater pathway. Antimony was identified as a COC in surface water, while mercury, 

silver, tin, vanadium, and zinc were identified as sediment COCs. Estimated concentrations of lead, 

mercury, silver, and zinc in fish were considered to pose potential risks to piscivores. Chromium, 

2-methylnapthalene, and Aroclor-1260 were identified as soil COCs. Consumption of 2-methylnapthalene 

and Aroclor-1260 in vegetation were considered to pose potential risks to terrestrial receptors that forage 
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under the under the mean contaminant scenario, and HI values for Aroclor-1260 were low for the marsh 

rabbit and cotton rat under both scenarios. Exposure to mean concentrations is a more realistic foraging 

scenario. The relatively low HI values in all three terrestrial receptors and infrequent detection in soil (4 of 

13 samples) suggests that bioaccumulation and biomagnification of this PCB mixture are not sources of 

potential risks to terrestrial receptors at SWMU 7. HI values of other chemicals were negligible for all 

three terrestrial receptors. 

Sediment contamination at SWMU 7 was investigated, in part, through foodchain modeling using the 

raccoon as a representative receptor. Thus, the raccoon was considered to be a semi-aquatic receptor 

(instead of a terrestrial receptor) for the purposes of this risk assessment. Mercury and Aroclor-1260 were 

the major contributors of potential risks to the raccoon using the maximum contaminant concentrations, 

but HI values were less than 1.0. No contaminants were significant contributors of potential risks using 

mean contaminant concentrations. This suggests that despite some moderately high HQs in the sediment 

screening exercise and consequent potential risks to benthos, the potential for risks from consumption of 

prey exposed to sediment contaminants at SWMU 7 are low for this representative carnivore. Similarly, 

results of the modeling indicate that potential risks are low to the raccoon from incidental ingestion of 

contaminated sediments. 

Overall, the foodchain modeling indicates low potential risks to terrestrial and semi-aquatic receptors. The 

estimated potential risks to these receptor species, while relatively low, are further mitigated by the 

conservative assumptions used in the foodchain model. The model assumed an absorption fraction of 

80 percent (i.e., 80 percent of the ingested contaminant was absorbed) for the dose calculations 

describing the intake of vegetation, prey, and soil. Actual absorption fractions range widely but are often 

considerably less than 80 percent (Hrudey et aI., 1996). In addition, the model assumed that these 

species forage on the site 100 percent of the time. This could potentially be the case for the marsh rabbit 

and cotton rat but certainly not for the kestrel and raccoon. 

4.7.4.3 Ecological Risk Summary 

The Phase I ecological risk assessment conducted by IT Corporation (1994) identified no groundwater 

COCs and no groundwater pathway. Antimony was identified as a COC in surface water, while mercury, 

silver, tin, vanadium, and zinc were identified as sediment COCs. Estimated concentrations of lead, 

mercury, silver, and zinc in fish were considered to pose potential risks to piscivores. Chromium, 

2-methylnapthalene, and Aroclor-1260 were identified as soil COCs. Consumption of 2-methylnapthalene 

and Aroclor-1260 in vegetation were considered to pose potential risks to terrestrial receptors that forage 
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on plants. The overall conclusion of the assessment was that SWMU 7 appeared to pose low to moderate 

risks to ecological receptors and that limited investigations to better define ecological risks at the site were 

warranted. In addition, IT Corporation recommended that an IRA be conducted to remove what 

apparently was a roadside diesel fuel spill east of the access road (IT Corporation, 1994). 

In this Phase II assessment, several metals and organic compounds were detected in groundwater, 

surface-water, sediment, soil, and vegetation samples collected from the site and vicinity. Mercury was 

the only COPC in groundwater, but mercury was not a COPC in surface water, where concentrations were 

below the average background value. Thus, there is no evidence of contaminant migration from 

groundwater to surface water. Beryllium, cyanide, manganese, and tin were COPCs in surface water, but 

the infrequent detections and relatively low HQs of these COPCs are indicative of low potential risks to 

aquatic receptors. 

Several contaminants exceeded ecological thresholds in sediment and soil. The number of COPCs, the 

magnitude of some HQ values, and the potential ability of some COPCs to bioaccumulate and biomagnify 

indicate significant risks to ecological receptors. However, the foodchain modeling indicates low potential 

risks to terrestrial and semi-aquatic receptors. The resolution of the apparent disparity between significant 

potential risks indicated by the screening assessment and the low potential risks indicated by the 

foodchain modeling is accomplished by an assessment of the habitats and exposure routes at the site, 

and the locations where contaminants were detected, as discussed below. 

Both terrestrial and aquatic habitats exist at SWMU 7. Although the conceptual model (Figure 4-12) shows 

a complete exposure pathway for aquatic receptors, actual use of the site by aquatic receptors is probably 

minimal. Aquatic habitat is limited to two small ponds (30 by 30 feet and 15 by 20 feet) and an 

interconnecting ditch. Water in the ditch is only a few inches deep and is absent in portions of the ditch 

during dry years. Surface waters in the two ponds and ditch are not hydrologically connected to any other 

water bodies, even during storm events (exclusive of hurricanes). Water depth along the shoreline of the 

ponds is approximately 2 feet, and prevents foraging at the site by wading piscivorous birds. For these 

reasons, the use of this habitat by aquatic receptors other than minnows and invertebrates is probably 

insignificant. Therefore, the potential risks to ecological receptors posed by sediment contaminants at 

SWMU 7 are low. 

I, , . . . 

Terrestrial habitat at SWMU 7 consists of a large area of native herbaceous grasslands. Several soil 

COPCs were identified in the vicinity of SWMU 7. HQs for metals in soil were indicative of relatively low 

potential risk except for aluminum and chromium. However, aluminum was elevated only in one sample, 

and elevated concentrations of chromium (relative to background) were limited to only ,3 of 13 samples. 
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on plants. The overall conclusion of the assessment was that SWMU 7 appeared to pose low to moderate 

risks to ecological receptors and that limited investigations to better define ecological risks at the site were 

warranted. In addition, IT Corporation recommended that an IRA be conducted to remc)ve what 

apparently was a roadside diesel fuel spill east of the access road (IT Corporation, 1994). 

In this Phase II assessment, several metals and organic compounds were detected in groundwater, 

surface-water, sediment, soil, and vegetation samples collected from the site and vicinity. Mercury was 

the only COPC in groundwater, but mercury was not a COPC in surface water, where concentrations were 

below the average background value. Thus, there is no evidence of contaminant migration from 

groundwater to surface water. Beryllium, cyanide, manganese, and tin were COPCs in surface water, but 

the infrequent detections and relatively low HQs of these COPCs are indicative of low potential risks to 

aquatic receptors. 

Several contaminants exceeded ecological thresholds in sediment and soil. The number of COPCs, the 

magnitude of some HQ values, and the potential ability of some COPCs to bioaccumulate and biomagnify 

indicate significant risks to ecological receptors. However, the foodchain modeling indicates low potential 

risks to terrestrial and semi-aquatic receptors. The resolution of the apparent disparity between Significant 

potential risks indicated by the screening assessment and the low potential risks indicated by the 

foodchain modeling is accomplished by an assessment of the habitats and exposure routes at the site, 

and the locations where contaminants were detected, as discussed below. 

Both terrestrial and aquatic habitats exist at SWMU 7. Although the conceptual model (Figure 4-'12) shows 

a complete exposure pathway for aquatic receptors, actual use of the site by aquatic receptors is probably 

minimal. Aquatic habitat is limited to two small ponds (30 by 30 feet and 15 by 20 feet) and an 

interconnecting ditch. Water in the ditch is only a few inches deep and is absent in portions of the ditch 

during dry years. Surface waters in the two ponds and ditch are not hydrologically connected to any other 

water bodies, even during storm events (exclusive of hurricanes). Water depth along the shoreline of the 

ponds is approximately 2 feet, and prevents foraging at the site by wading piscivorous birds. For these 

reasons, the use of this habitat by aquatic receptors other than minnows and invertebrates is probably 

insignificant. Therefore, the potential risks to ecological receptors posed by sediment contaminants at 

SWMU 7 are low. 

Terrestrial habitat at SWMU 7 consists of a large area of native herbaceous grasslands. SI~veral soil 

COPCs were identified in the vicinity of SWMU 7. HQs for metals in soil were indicative of relatively low 

potential risk except for aluminum and chromium. However, aluminum was elevated only in one sample, 

and elevated concentrations of chromium (relative to background) were limited to only .3 of 13 samples. 
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Two of these three samples were collected from the south end of Building A-824, which is within the chain- 

link fence in an area of poor habitat. Aluminum and chromium were not detected in vegetation samples. 

Aroclor-1260 was detected in 4 of 13 soil sar@les; all detected values were in samples collected from 

within the PCB soil-remediation area. Aroc ‘r-l-266 was detected in the two vegetation samples nearest 

Id the remediation area, but not in vegetation mples to the west. This suggests that soil immediately 

outside the chain-link fence may be contaminated by this PCB mixture, but as mentioned above, PCBs 

were not detected in 9 of 13 soil samples. Thus, widespread PCB contamination of soil beyond the 

immediate vicinity of Building A-824 does not appear to exist, and Aroclor-1260 will not be retained as a 

final COC. Overall, the concentrations of most COPCs in soil and the results of the foodchain modeling 

indicate low potential risk to terrestrial receptors. Herbicides, SVOCs, and VOCs were detected (with very 

few exceptions) only in samples east of the road on the eastern side of Building A-824. As discussed 

above, aluminum and chromium were elevated in soil sample S7SB-23. However, these two metals were 

not elevated in other nearby samples, and potential risks to ecological receptors from aluminum and 

chromium are relatively low. Therefore, aluminum and chromium will not be retained as final COCs. 

Similarly, 2,4-D, 2,4,5-T, and 2,4,5-TP were detected in sample S7SB-23 but were not detected in other 

samples. These herbicides do not appear to be widespread and they will not be retained as final COCs. 

In summary, groundwater and surface-water contaminants do not appear to pose significant 

environmental risks. Aquatic habitat at the site is of minimal areal extent and quality, resulting in minimal 

use of the site and vicinity by aquatic and semiaquatic receptors. Sediment contaminants do not appear 

to pose significant potential risks to benthos or to semi-aquatic receptors higher on the foodchain, based 

largely on the poor habitat at the site, the lack of connection with other aquatic habitats, and the results of 

the foodchain modeling of risks to the raccoon from sediment-associated contaminants. Soil 

contaminants of concern consist of semivolatile and volatile compounds that were detected east of the 

road that parallels Building A-824. The source and extent of soil contamination in this endangered species 

habitat is unknown. Therefore, additional investigation to determine the extent of this soil contamination is 

warranted. Soil COCs at this point consist of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, ideno(l,2,3-cd)pyrene, 

phenanthrene, pyrene, and xylene. All of these compounds are PAHs except xylene. Thus, additional 

sampling, sample analyses, and ecological risk assessment should focus on PAH contamination in soils 

within the area east of the road that parallels Building A-824. 
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4.8 CONCLUSIONS AND RECOMMENDATIONS 
_-.” 

The primary objectives of the investigation at SWMU 7 were to identify the existing nature and extent of 

contamination (after interim remedial action) in the on-site media, to provide a baseline human health risk 

assessment of COPCs identified in those media, and to perform an ecological risk assessment. 

Metals were most commonly detected in soil and sediment throughout SWMU 7 and were less frequently 

detected in surface water and groundwater. Several VOCs and SVOCs were also detected in soil 

samples. Isolated areas of PCB contamination were detected in soil and sediment at SWMU 7. An IRA 

was conducted at SWMU 7 in 1996, removing PCB-contaminated soil from within the fenced area that was 

formerly used for transformer storage. The highest levels of PCBs were detected at the edges of the 

excavated area; however, the low concentrations detected in samples from the nearby pond and ditch 

indicate minimal areal extent and migration of PCBs. 

The human health risk assessment at SWMU 7 indicates that contaminants are,not present at sufficient 

concentrations to cause adverse noncarcinogenic effects under current exposure scenarios. 

Carcinogenic risks were calculated to be within the EPA’s target risk range of 1 E-04 to 1 E-06 and exceed 

the FDEP target risk of IE-06 under current exposure scenarios. The cancer risk for the future resident 

exposure scenario was estimated at levels exceeding the target risk range, and the hazard index for 

noncarcinogenic risk exceeded 1 .O. Aroclor-1260 and arsenic are the main contributors to the 

carcinogenic risk, while arsenic and antimony are the main contributors to the noncarcinogenic risk. 

The ecological risk assessment concludes that contaminants present at SWMU 7 do not pose significant 

environmental risks. Aquatic habitat at the site is of minimal areal extent and quality, resulting in minimal 

use of the site and vicinity by aquatic receptors. Foodchain modeling indicates relatively low potential 

risks from soil, sediment, and food ingestion. 

The calculated risks to hypothetical future residents, trespassers, and occupational workers at SWMU 7 

warrant the preparation of a CM.9 Remedial actions that should be considered in the CMS should include 

no further action and monitoring. 

., / .__ 

Additional sampling was performed to the east of the road that runs parallel to Building A-824. Analytical 

results from these samples indicate soil contamination of PAHs that is consistent with fuel conta:mination. 

PCBs were not detected in any sample taken from east of the road, which indicates that this area is not 

associated with SWMU 7. Therefore, it is recommended that any additional investigation or rernediation 

activities in the area east of the road be performed under the NAS Key West Underground Storage Tank 

program. 

AIK-98-0001 4-l 23 CTO-0007 

4.8 CONCLUSIONS AND RECOMMENDATIONS 

Rev. 1 
6/13/97 

The primary objectives of the investigation at SWMU 7 were to identify the existing nature and extent of 

contamination (after interim remedial action) in the on-site media, to provide a baseline human hl9alth risk 

assessment of COPCs identified in those media, and to perform an ecological risk assessment. 

Metals were most commonly detected in soil and sediment throughout SWMU 7 and were less frequently 

detected in surface water and groundwater. Several VOCs and SVOCs were also detected in soil 

samples. Isolated areas of PCB contamination were detected in soil and sediment at SWMU 7. An IRA 

was conducted at SWMU 7 in 1996, removing PCB-contaminated soil from within the fenced area that was 

formerly used for transformer storage. The highest levels of PCBs were detected at the edgE~s of the 

excavated area; however, the low concentrations detected in samples from the nearby pond cmd ditch 

indicate minimal areal extent and migration of PCBs. 

The human health risk assessment at SWMU 7 indicates that contaminants are not present at sufficient 

concentrations to cause adverse noncarcinogenic effects under current exposure sl:;enarios. 

Carcinogenic risks were calculated to be within the EPA's target risk range of 1 E-04 to 1 E-06 and exceed 

the FDEP target risk of 1 E-06 under current exposure scenarios. The cancer risk for the future resident 

exposure scenario was estimated at levels exceeding the target risk range, and the hazard index for 

noncarcinogenic risk exceeded 1.0. Aroclor-1260 and arsenic are the main contributors to the 

carcinogenic risk, while arsenic and antimony are the main contributors to the noncarcinogenic risk. 

The ecological risk assessment concludes that contaminants present at SWMU 7 do not pose significant 

environmental risks. Aquatic habitat at the site is of minimal areal extent and quality, resulting in minimal 

use of the site and vicinity by aquatic receptors. Foodchain modeling indicates relatively low potential 

risks from soil, sediment, and food ingestion. 

The calculated risks to hypothetical future residents, trespassers, and occupational workers at SWMU 7 

warrant the preparation of a CMS. Remedial actions that should be considered in the CMS should include 

no further action and monitoring. 

Additional sampling was performed to the east of the road that runs parallel to Building A-824. Analytical 
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5.0 INSTALLATION RESTORATION SITE I (IR 1) 

This chapter describes the site-specific evaluation of data for IR 1 (Truman Annex Refuse Disposal Area). 

It discusses all investigations conducted at the site, RFVRI rationale, site geology and hydrogeology, 

nature and extent of contamination, contaminant fate and transport, baseline human health risk 

assessment, and ecological risk assessment. Section 5.8 presents a summary and conclusions with 

recommendations for IR 1. 

5.1 UNIT DESCRIPTION 

The Truman Annex Refuse Disposal Area (IR 1) is located along the southern shore of Truman Annex on 

Key West (Figure 5-l). The site covers an area of approximately 7 acres, including an antenna field and 

an area to the immediate north of the antenna field. A chain-link fence surrounds the site, and access to 

IR 1 is strictly controlled. The shoreline has erosion protection consisting of large concrete rubble and 

debris. The main sewer outfall line for Key West runs through the property. Treated sewage is pumped to 

the outfall point 3,600 feet southwest of IR 1. From 1952 until the mid-1960s the Truman Annex Refuse 

Disposal Area was used for general refuse disposal and open burning. No restrictions were placed on the 

types of wastes disposed at the site. General refuse, waste paint thinners, and solvents may have been 

disposed of at the site. 

5.2 INVESTIGATION HISTORY 

Several investigations have been performed at IR 1 since the mid-1980s to identify, confirm, or delineate 

contamination. The previous investigations are summarized in Section 52.1. The investigation rationale 

and scope of this Supplemental RFI/RI are presented in Section 52.2. 

5.2.1 Previous Investigations 

Geraghty and Miller conducted a preliminary investigation at the site in 1986. Four shallow monitoring 

wells were installed, and in December 1986, four soil samples were collected from excavated fill material 

contained within the site. Analytical results indicated that metals were present in the groundwater and soil, 

and that hydrocarbons were present in the groundwater. 
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contamination. The previous investigations are summarized in Section 5.2.1. The investigation rationale 
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Geraghty and Miller conducted a preliminary investigation at the site in 1986. Four shallow monitoring 

wells were installed, and in December 1986, four soil samples were collected from excavated fill material 
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and that hydrocarbons were present in the groundwater. 
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Based on the results of the Geraghty and Miller (1987) investigation, a Preliminary RI was conducted by IT 

Corporation in 1990. Data gathered during the Preliminary RI indicated the presence of metals. 

Groundwater flow patterns at the site suggested that migration of metals toward the Atlantic Ocean could 

be occurring, and therefore, further investigation was recommended to determine the extent of 

contamination. 

IT Corporation conducted soil, sediment, surface-water, and groundwater sampling during the RFI/RI at 

this site in 1993. Characterization of releases from the site indicated that the sediments surrounding the 

edge of the site have been contaminated with metals (e.g., cadmium, lead, mercury), certain plesticides, 

and PCBs, and groundwater was contaminated by metals and trace amounts of certain pesticides (IT 

Corporation, 1994). Metal contamination in the soil at the site appeared to be extensive. The Final RFl/RI 

report prepared by IT Corporation recommended installing soil boring and monitoring wells to determine 

the extent of contamination and identify site-specific background conditions, performing receptor 

identification and tissue analysis to confirm uptake of contaminants, performing a focused feasibility study 

and an IRA on the contaminated soils, and conducting a baseline human health risk assessment lbased on 

post-IRA sampling data. 

Subsequent to the submittal of the draft Supplemental RFVRI workplan (ABB, 1995) BEil began 

implementation of IRAs at some of the sites at NAS Key West. Delineation and characterization sampling 

focusing on metals was conducted at IR 1 to supplement the previous data, determine the extent of lead 

contaminated soil, and delineate the limits of the excavation. The preliminary IRA sampling data indicated 

the area to be excavated would be larger than initially anticipated. BEI then excavated lead contaminated 

soil to a depth of 12 to 18 inches at IR 1, removing 4,878 cubic yards of lead-contaminated soil for offsite 

treatment and disposal. The IRA reduced the highest lead concentration from 35,200 ppm to 680 ppm. 

Samples were collected from the excavation area to confirm removal of contaminated soil. 

5.2.2 Current lnvestiqations 

. . . 

This section presents a brief discussion of the rationale for conducting the Supplemental RFI/RI activities 

at IR 1 and the scope of those field activities performed from August to October 1996. In addition to the 

results from the Supplemental RFVRI, soil data was obtained from the confirmation sampling conducted 

after the interim remedial action. Deviations from the Supplemental RFI/RI Sampling and Analysis Plan 

are addressed in Appendix D. Figures 5-2 through 5-5 show the location of all soil, sediment, surface- 

water, groundwater, and biota samples obtained during this investigation, as well as those from previous 

investigations. 
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5.2.2.1 investigation Rationale 

Additional sampling of sediment and groundwater was conducted at IR 1 to provide more informaltion upon 

which appropriate risk assessments can be based. Resampling of sediments at IR 1 was performed to 

verify the presence or absence of contamination indicated in earlier findings. The additional data was also 

obtained to provide a statistically representative data set for the risk assessment. All of the existing 

monitoring wells were resampled to confirm previously-detected levels of contamination. Specifically, 

wells were sampled to verify previous concentrations of metals in groundwater that may have been 

influenced by turbidity. 

5.2.2.2 Scope of Current Field Investigation 

Supplemental field activities at IR 1 included the collection of sediment samples to confirm findings of 

earlier activities and monitoring well installation and groundwater sampling to confirm previously-detected 

levels of contamination. 

5.2.2.2.1 Surface Soil 

Previous sampling at IR 1 has sufficiently characterized surface soil after the IRA. 

5.2.2.2.2 Surface Water and Sediment 

Surface-water samples were not collected during Supplemental RFI/RI field activities. Sediment samples 

were collected near the original RFI /RI field locations to increase the number of data points in support of 

the risk assessment. All IR 1 sediment samples were analyzed for the following parameters: 

. EPA Method 610 SVOCs 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

l Cyanide 
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5.2.2.2.3 Groundwater 

Groundwater sampling was conducted to reassess the presence of pesticides, herbicides, metals, and 

cyanide in groundwater at IR 1. The focus of the groundwater sampling was on reducing the levels of 

turbidity that may have previously attributed to elevated concentrations of metals. Therefore, low-flow 

pumping methods were used to control the levels of turbidity. All IR 1 groundwater samples were 

analyzed for the following parameters: 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

0’ TAL metals 

l Cyanide 

5.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at NAS Key West is included in 

Section 1.4 (Base Environmental Setting) of this document. Applicable site-specific physical 

characteristics are discussed below. 

5.3.1 Hydroaeology 

Two additional monitoring wells were installed during the Supplemental RFI/RI, and these wells, as well as 

existing wells, were sampled. Monitoring well construction logs for the new wells are presented in 

Appendix E. The depth to groundwater during this monitoring event ranges from 5.39 feet to 9.45 feet bls. 

Groundwater elevations vary from 0.66 feet to 2.77 feet above msl. The primary hydrogeologic unit 

underlying the site is the surficial oolite limestone aquifer. Groundwater flow appears to be generally 

toward the south with a hydraulic gradient of 0.002 foot/foot. In 1993, IT Corporation observed that flow 

was from the west of the site to the east, towards the Atlantic Ocean, with a hydraulic gradient of 

0.00133 foot/foot (IT Corporation, 1994). Since the site is bordered by the Atlantic Ocean, the hydraulic 

gradient driving the groundwater flow can be attributed to tidal influences. The direction of groundwater 

flow is indicated on Figure 5-5. 
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5.3.2 soils 

Geotechnical data were obtained from a composite soil sample collected from ground surface to 2 feet bls 

during the Preliminary RI conducted by IT Corporation in 1990. The data included grain size distribution, 

moisture content, soil pH, cation exchange capacity, total organic carbon content, and permeability. Grain 

size analysis indicated that the soil sample was a well graded sand. Total grain sizes ranged from 

cobbles to clay size fractions. The pH of the sample was 8.15 due to the abundance of carbonate soils 

and rock. The total organic content of 1.96 mg/kg indicated that organic matter present was minimal, and 

permeability of the soil sample was representative of a mixture of sand, silt, and clay. 

5.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from soil, sediment, 

surface water, and groundwater in the vicinity of the Truman Annex Refuse Disposal Area (IR 1). The 

results of these analyses were compared with nature and extent screening values that were selected from 

a variety of sources including background levels as determined in the Comprehensive Background Report 

(Appendix F) and ARARs and SALs from various Federal agencies, state agencies, and research 

institutions. The selection of screening values is discussed in Appendix C, Section 3.0, and all potential 

screening values are listed, by media in Tables C.3-1 through C.3-4. 

This section focuses primarily on chemicals that exceeded the screening values. The tables that 

accompany the text provide results for all detections, with the exceedances shaded for easy identification. 

Figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix I 

contains the analytical results for samples obtained during the August through October 1996 

Supplemental RFVRI. Appendix H contains the full data set used for site characterization and assessment 

in this report. 

5.4.1 Subsurface Soil 

Data from the 1995 BEI Delineation Study and the 1993 IT RFVRI were considered in the analysis of 

contamination in subsurface soil at IR 1. No other investigations tested for subsurface soil contamination 

at IR 1. Chemicals that were detected in subsurface soil samples are listed in Table 5-1. This table 

includes analytical results from historical sampling events only, as no subsurface samples were collected 

during the Supplemental RFI/RI investigation, as per the Sampling and Analysis Plan (ABB, 1995). The 

majority of the subsurface soil samples were collected during the Delineation Study. These samples were 
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all collected near the southwest corner of the area that was later excavated, were collected from the 

subsurface interval beginning at a depth of 1 foot, and were tested only for metals. IT Corporation 

collected three subsurface soil samples within the perimeter of the area that was later excavated, but 

below the depth of the excavation. Two of these samples were tested for organic and inorganic 

compounds, while the third sample was tested for organics only. Metals were detected in all subsurface 

compounds that underwent testing for inorganic parameters, and several of the detections exceeded 

screening values. A number of organic parameters were also detected in subsurface soil, but with the 

exception of one pesticide compound, all organic detections were limited to a single sample. Figure 5-6 

shows the occurrence of analytes that exceeded screening values and indicated possible subsurface soil 

contamination. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of subsurface soil samples. 

, 5.4.1 .I Volatile Organic Compounds 

Three subsurface soil samples were tested for VOCs. Five VOCs were detected at low levels in one of 

these samples. None of the detected concentrations exceeded screening values. 

5.4.1.2 Semivolatile Organic Compounds 

Of the two subsurface soil samples that were analyzed for SVOCs, IISB-2 exhibited a number of 

detections, many in excess of screening values, while no SVOCs were detected at IISB-1. In all, 16 

SVOCs were detected at IISB-2. Fourteen of these detections exceeded screening values. This included 

acenaphthene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

benzo(k)Wuoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(l,2,3-cd)pyrene, 

naphthalene, phenanthrene, and pyrene. 

5.4.1.3 Pesticides 

In the two subsurface soil samples from IR 1 that underwent pesticide analysis, four pesticide colmpounds 

were detected. Three of these compounds (4,4’-DDD, 4,4’-DDT, and aldrin) were detected only at IISB-2, 
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Chrysene 4,100 
Dibenro(a.h)onthrocene 560 
Fluoronthene 4.600 
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+ THE SELECTION OF THE NATURE AND EXTENT 
SCREENING VALUES IS DISCUSSED IN APPENDIX C. 

NOTE: ALL INORGANIC CONCENTRATIONS ARE IN mg/kg. 
ALL ORGANIC CONCENTRATIONS ARE IN ug/kg. 

NOTE: ALL: SUBSURFACE SOIL SAMPLE LOCATIONS ARE BOLD. 

NOTE: ONLY SUBSURFACE SOIL SAMPLES COLLECTED BY 
IT CORPORATION IN 1993 WERE ANALYZED FOR 
ORGANIC PARAMETERS. 
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Arsenic 
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copper 
Iron 
Lead 

,Monganese 
Mercury 
Nickel 
Thallium 
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5.6 

20.4 
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0.56 
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0.45 
1050 
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BEI (1995,1996) 
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1993 9 FOOT 

INORGANIC 
Aluminum 6,450 
Antimony 49.7 
Arsenic 38 
Barium 538 
Beryllium 0.23 
Cadmium 15.6 
Chromium 104 
Copper 2,360 
Iron 56.900 
Lead 3.700 
Manganese 874 
Mercury 2 
Nickel 78.4 
Tin 178 
Vanadium 34.9 

ORGANIC 
4,4'-DDE 420 
4,4' -DDT 150 
Acenophthene 740 
Aroclor-1254 3,900 
Aroclor-1260 2,000 
Benzo(o)on\hrocene 3.200 
Benzo(o)pyrene 4,300 
Benzo(b)fluoronlhene .3,400 
Benzo(g,h,i)peryiene 1.BOO 
Benzo(k)fluoronthene 3.400 
Chrysene 4,100 
Dibenzo(a,h lanthrace"e 560 
Fluoranthene 4.600 
Fluorene 650 
Indeno(l ,2 . .3- cd)pyrene 2,.300 
Naphthalene 890 
Phenanthrene 2.700 
Pyrene 3,400 

,." " ."...,.,--
1i95 
INORGANIC 
Antimony 
Arsenic 
Copper 
Leod 
Mercury 
Zinc 

1995 
INORCANIC 
Antimony 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

11 AB22(C 

1.3 
20.6 
432 
187 
1.2 
3.4 
198 

RETAINING 
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AMMUNITION 
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.'1P1B(C) .'1T18(Cl 
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\ 

t::. 
RADIO 
TOWER 

I'NWI£IE8 

INORGANIC 

SCREENING VAI.UE + 

Aluminum 3800 
Antimony 0.79 
Arsenic 2.6 
Barium 440 

Beryllium 0.15 
Cadmium 2.5 
Chromium 12 
Copper 15 
Iron 2300 
Lead 31 
Manganese 100 
Mercury 0.06 
Nickel 3.4 
Silver 9.8E-06 
Vanadium 7.9 
Zinc 30 

ORGANIC 

4,4'-OOE 150 
4.4'-00T 110 
Acenophthene 100 
Aroclor-1254 90 
Araclor-1260 96 
Benzo{ a)anthrocene 100 

,Benzo( o)pyrene 88 
Benzo(b )fluoron thene 100 
Benzo( g.h,i)perylene 100 
Benzo(k)fluoron thene 100 
Chrysene 100 
Oibenzo( a,h)an thracene 500 
Fluaronthene 100 
Fluorene IDa 
>Indeno( 1 ,2.3- cd)pyrene IDa 
Naphthalene 100 
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Chromium 
Copper 
Tin 
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39.7 
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7 
while the fourth compound (4,4’-DDE) was detected at both IISB-1 and IISB-2. Only two of the 

detections, both occurring at IlSB-2, exceeded screening values (4,4’-DDE, 420 ug/kg; 4,4’-DDT, 150 

Wkg). 

5.4.1.4 Polychlorinated Biphenyls 

Two subsurface soil samples were tested for PCBs. Two PCBs were detected in one of the two samples. 

Both aroclor-1254 and aroclor-1260 were detected and exceeded screening values at IISB-2. Detected 

concentrations were 3,900 ug/kg and 2,000 ug/kg, respectively. 

5.4.1.5 lnorganics 

inorganic compounds were detected in all nine of the subsurface samples that underwent inorganic 

analyses. Compounds were most frequently detected and were most frequently in excess of lscreening 

values at IISB-2, collected in the southwest corner of the site from 10 to 12 feet below land surface. 

Seventeen of the nineteen inorganic compounds detected at IR 1 occurred at IISB-2. Fifteen of these 

compounds exceeded screening values and were detected at their maximum concentration at IISB-2. 

This includes aluminum (5,450 mg/kg), antimony (49.7 mg/kg), arsenic (38 mglkg), barium (538 mg/kg), 
: i.+ _ 

beryllium (0.23 mg/kg), cadmium (15.6 mg/kg), chromium (104 mg/kg), copper (2,360 mg/kg), iron (56,900 

mg/kg), lead (3,700 mg/kg), manganese (874 mg/kg), mercury (2 mg/kg), nickel (78.4 mg/kg), tin (178 

mg/kg), and vanadium (34.9 mg/kg). The single detection of selenium in subsurface soil also occurred at 

this location, although it did not exceed the 1.8 mg/kg screening value. The highest concentration of 

cobalt occurred at II SB-2 as well, although the associated screening value was not exceeded. 

Considering only the shallower subsurface samples collected by BEI during the 1995 Delineation 

Investigation, II GIO, the southeastern-most sample, generally demonstrated the highest and most 

frequent detections of inorganic compounds. Both zinc (1,050 mg/kg) and thallium (0.45 mg/kg) were 

detected at their maximum concentrations at II GIO. 

The most frequently detected metals at IR 1 included arsenic, barium, chromium, and nickel. All were 

detected in every subsurface soil sample that underwent inorganic analysis. The compounds most 

frequently detected in excess of screening values included antimony and copper which (exceeded 

screening values in 8 samples, lead and mercury which exceeded screening values in 7 samples, zinc 

which exceeded screening values in 6 samples, and arsenic and chromium which exceeded lscreening 

values in 5 of the 9 samples. 
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while the fourth compound (4,4'-DDE) was detected at both 118B-1 and 118B-2. Only two of the 

detections, both occurring at 118B-2, exceeded screening values (4,4'-DDE, 420 ~g/kg; 4,4'-DDT, 150 

IJg/kg). 

5.4.1.4 Polychlorinated Biphenyls 

Two subsurface soil samples were tested for PCBs. Two PCBs were detected in one of the two samples. 

Both araclor-1254 and aroclor-1260 were detected and exceeded screening values at 118B-2. Detected 

concentrations were 3,900 jJg/kg and 2,000 I-Ig/kg, respectively. 

5.4.1.5 Inorganics 

Inorganic compounds were detected in all nine of the subsurface samples that underwent inorganic 

analyses, Compounds were most frequently detected and were most frequently in excess of screening 

values at 118B-2, collected in the southwest corner of the site fram 10 to 12 feet below lane! surface. 

Seventeen of the nineteen inorganic compounds detected at IR 1 occurred at 1188-2. Fifteen of these 

compounds exceeded screening values and were detected at their maximum concentration at 1188-2. 

This includes aluminum (5,450 mg/kg). antimony (49,7 mg/kg), arsenic (38 mg/kg), barium (538 mg/kg), 

beryllium (0.23 mg/kg), cadmium (15,6 mg/kg), chromium (104 mg/kg). copper (2,360 mg/kg), iron (56,900 

mg/kg), lead (3,700 mg/kg), manganese (874 mg/kg), mercury (2 mglkg) , nickel (78.4 mg/kg), tin (178 

mg/kg), and vanadium (34.9 mg/kg). The single detection of selenium in subsurface soil also occurred at 

this location, although it did not exceed the 1.8 mg/kg screening value. The highest concentration of 

cobalt occurred at 1188-2 as well, although the associated screening value was not exceeded. 

Considering only the shallower subsurface samples collected by BEl during the 1995 Delineation 

Investigation, 11G10, the southeastern-most sample. generally demonstrated the highest and most 

frequent detections of inorganic compounds. 80th zinc (1,050 mg/kg) and thallium (0.45 mg/kg) were 

detected at their maximum concentrations at 11G10. 

The most frequently detected metals at IR 1 included arsenic, barium, chromium, and nickel. All were 

detected in every subsurface soil sample that underwent inorganic analysis, The compounds most 

frequently detected in excess of screening values included antimony and copper which exceeded 

screening values in 8 samples, lead and mercury which exceeded screening values in 7 samples, zinc 

which exceeded screening values in 6 samples, and arsenic and chromium which exceeded screening 

values in 5 of the 9 samples. 
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5.4.2 Surface Soil 

Data from the 1995 BEI Delineation Study and the 1996 BEI Confirmatory Study were considered in the 

analysis of surface soil contamination at IR 1. No other investigations tested surface soil for 

contamination at IR 1. Chemicals that were detected in surface soil samples are listed in Table 5-2. This 

table includes analytical results from historical sampling events only, as no surface samples were 

collected during the Supplemental RFVRI, as per the Sampling and Analysis Plan (ABB, 1995). The 

samples were tested only for metals. Of the 85 surface soil samples collected, 48 were tested for arsenic 

and lead only, and two were tested for lead only. In almost all samples, concentrations of at least one 

metal exceeded screening values. Exceptions were in the northern part of the site, just south of the 

ammunition bunker and near the northeast radio towers. Figures 5-7 through 5-9 show the occurrence of 

analytes that exceeded screening values and indicate possible surface soil contamination. 

Screening values were obtained from a variety of sources including: ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 
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Data from the 1995 BEl Delineation Study and the 1996 BEl Confirmatory Study were considered in the 

analysis of surface soil contamination at IR 1. No other investigations tested surface soil for 

contamination at IR 1. Chemicals that were detected in surface soil samples are listed in Table 5-2, This 

table includes analytical results from historical sampling events only, as no surface samples were 

collected during the Supplemental RFIIRI, as per the Sampling and Analysis Plan (ABB, 1995). The 

samples were tested only for metals. Of the 85 surface soil samples collected, 48 were tested for arsenic 

and lead only, and two were tested for lead only. In almost all samples, concentrations of at least one 

metal exceeded screening values. Exceptions were in the northern part of the site, just south of the 

ammunition bunker and near the northeast radio towers. Figures 5-7 through 5-9 show the occurrence of 

analytes that exceeded screening values and indicate possible surface soil contamination. 

Screening values were obtained from a variety of sources including: ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3,1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 

AIK-OES-97 -5350 5-24 GTO-0007 



TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 1 OF 11 

I Location I Source”’ I Parameter 1 Result 1 QuaI. 

INORGANICS (mglkg) 

&),0(C) ,~~t:~~$ E@(C) .i995-ii@,‘ Al~;thjnuni y ” : :;. _._ I 

llS12(C) BEI 1995-96 Aluminum 

II E221C1 BEIIC) 199596 Aluminum 

12,200 ,:’ 2; : ,, :.;. 

2,050 

1,880 

llC23(C) BEI 1995-96 Aluminum 1,700 E’ 

llG25(C) BEI 1995-96 Aluminum 1,690 E” 

llAB22tCl BEI0 1995-96 Aluminum 1.670 E* . , 
IlAD2l(C) BEI 1995-96 Aluminum 1,355 E* 

II 523 BEI 1995 Aluminum 1,350 

llVl6(C) BEI 1995-96 Aluminum 1,310 

llPl8(C) BEI 1995-96 Aluminum 1,280 

llA22(C) BEI 1995-96 Aluminum 1,190 E’ 

llT13 BEI 1995 Aluminum 1,090 

1995 IAluminum 11.0801 1 IIEIO IBEI(D) I ~. I I I 
llTl8(C) BEI 1995-96 Aluminum 1 1,030 1 

I 
llSl4(C) BEI 199596 Aluminum 1,000 

II M20(C) BEI 1995-96 Aluminum 885 

11217 BEI 1995 Aluminum 882 

llE12 ]BE~(D) is95 Aluminum 1 851 1 

llEl4 IBEI~D) 1995 IAluminum 1 776 1 

IlABl4(C) BEI 1995-96 Aluminum 1 740 1 

IIGIO IBEKD) 1995 IAluminum I 737 I 

llV27 IBEI(D) 1995 Aluminum 1 736 1 

llB14 IBEI(D) 1995 IAluminum I 733 I 

IIADI 3(C) BEI 1995-96 Aluminum 721 E* 

IIDII BEI 1995 Aluminum 670 

IIACS BEI 1995 Aluminum 669 

llDl3 BEI 1995 Aluminum 647 

llL25 BEI 1995 Aluminum 603 

llV23 BEI 1995 Aluminum 559 

llAA13 BEI 1995 Aluminum 551 

IIVIS BEI 1995 Aluminum 496.5 

Location 

llC14(C) 

IIR25 

IlADl l(C) 
II L221CI 

Source”’ Parameter Result QuaI.‘*) 

BEI 1995-96 Aluminum 435 

BEI 1995 Aluminum 393 

BEI 1995-96 Aluminum 344 E* 
BEIKX 1995-96 Aluminum 747 

}> 

~ 
o 
m 
(J) 

W 
-;-l 
01 
c..> 
01 o 

~ o 
b 
o 
o 
-.j 

Location Source(11 

INORGANICS (mg/kg) 

[~PclO(C)'; ~~'YLi} 1;3~IJG)j 995~96' ' 
11S12(C) BEI(C) 1995-96 

11E22(C) BEI(C) 1995-96 

11C23(C) BEI(C) 1995-96 

11G25(C) BEI(C) 1995-96 

11AB22(C) BEl (C) 1995-96 

11A021(C) BEl (C) 1995-96 

11J23 BEI(O) 1995 

11V16(C) BEl (C) 1995-96 

11P18(C) BEl (C) 1995-96 

11A22(C) BEl (C) 1995-96 

11T13 BEI(O) 1995 

11E10 BEI(O) 1995 

11T18(C) BEl (C) 1995-96 

11 S14(C) BEI(C) 1995-96 

11M20(C) BEI(C) 1995-96 

11Z17 BEI(O) 1995 

11E12 BEI(O) 1995 

11E14 BEI(O) 1995 

11AB14(C) BEI(C) 1995-96 

11G10 BEI(O) 1995 

11V27 BEI(O) 1995 

11B14 BEI(O) 1995 

11A013(C) BEI(C) 1995-96 

11011 BEI(O) 1995 

11AC9 BEI(O) 1995 

11013 BEI(O) 1995 

11L25 BEI(O) 1995 

11V23 BEI(O) 1995 

11AA13 BEI(O) 1995 

11V19 BEI(O) 1995 

Parameter 

TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 1 OF 11 

Result 1 Qual. (21 1 

AI~f!1tnum '<'~'/" '. 12,200, '''; '-,<'/ 
Aluminum 2,050 

Aluminum 1,880 

Aluminum 1,700 E* 

Aluminum 1,690 E* 

Aluminum 1,670 E* 

Aluminum 1,355 E* 

Aluminum 1,350 

Aluminum 1,310 

Aluminum 1,280 

Aluminum 1,190 E* 

Aluminum 1,090 

Aluminum 1,080 

Aluminum 1,030 

Aluminum 1,000 

Aluminum 885 

Aluminum 882 

Aluminum 851 

Aluminum 776 

Aluminum 740 

Aluminum 737 

Aluminum 736 

Aluminum 733 

Aluminum 721 E* 

Aluminum 670 

Aluminum 669 

Aluminum 647 

Aluminum 603 

Aluminum 559 

Aluminum 551 

Aluminum 496.5 
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TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE2OFll 

Location I Source”) I Parameter I Result I QuaI.‘*’ 

IIR25 /BEI 1995 Antimony I 0.761 

IIEIO JBE~(D) 1995 IAntimonv 0.591 B, 

lllL25 IBEIID) 1995 IAntimonv I 0.511 B, I 

llTl3 /BEI 1995 Antimony I 0.471 B, 

llV27 IBEKD) 1995 IAntimonv 0.391 B, 

llV23 (BEI 1995 IAntimony I 0.261 B, 

IIACS IBEI(D) 1995 IAntimonv 0.171 B, llAB22(C) BEI 1995-96 Arsenic 2.5 1 E 

llEl2 IBEI(D) I 995 IArsenic 2.4 1 

11013 IBEX is95 IArsenic I 2.3 1 

11217 IBEX 1995 IArsenic 2.3 1 

IIGIO IBEI(D) 1995 

llCl4G) IBEI(C) i 995-96 

11x15 JBEI~) 1995 

11219 IBEMD~ 1995 
11216 ~BEI(D) 1995 

IIXIS IBEKD~ 1995 

Arsenic 

Arsenic 

Arsenic 

Arsenic 
I 2 1 

1.9 1 B, 

Arsenic 

Arsenic 
I 1.9 1 

1.8 1 

Arsenic 1.8 1 

Arsenic 1.8 1 

Arsenic 

Arsenic 

1.8 1 

I 1.7 I ~BEI(D) 1995 I 
IBEICDI 1995 IArsenic 1.7 I 

I16617 

IIN . , 
llA22(C) BEI 1995-96 Arsenic 1.6 E 

IlN27 BEI 1995 Arsenic 1.6 

II Pl8(C) BEI 1995-96 Arsenic 1.6 

llF24 BEI 1995 Arsenic 1.5 
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I 
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o 
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o 
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TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 3 OF 11 

I Location I Source”’ I Parameter I Result I Qual.nI 
IlR23 

11x21 

IBEI(D) 1995 Arsenic I 1.5 I 

IBEKD) 1995 IArsenic 1.5 I 
II113 

llT25 

IBEI(D) 1995 
IBEKD) 1995 

Arsenic 

IArsenic 

1.4 1 

1.4 I 
llL27 

IIR27 

IBEI(D) 1995 Arsenic I 1.3 1 

IBEI(D) 1995 IArsenic 1.3 I 

IINIS BEI 1995 Arsenic 1.3 

IIH25 BEI 1995 Arsenic 1.3 

11223 BEI 1995 Arsenic 1.3 

11225 BEI 1995 Arsenic 1.3 

11X25 BElID) 1995 Arsenic 1.2 

11227 IBEI(D) 1995 Arsenic 1.2 1 

llT27 IBEKD) i 995 IArsenic 1.2 I 
IIACS 

llV21 

IBEI(D) 1995 Arsenic 1.2 1 

IBEI(D) I 995 IArsenic I 1.2 I 

IIN 

llV23 

/BEI 1995 Arsenic I 1.1 1 
IBEI(D) 1995 IArsenic 1.1 I 

IIEIO 

IIRIS 

IBEI(D) 1995 Arsenic 1.1 1 B, 

IBEI(D) cm IArsenic I 1 I 

IIDII 

llL25 

IBEI(D) 1995 Arsenic I 0.991 B, 

IBEKD) 1995 IArsenic 0.981 

llT23 BEI 1995 Arsenic 0.96 

IIR25 BEI 1995 Arsenic 0.92 

11X27 BEI 1995 Arsenic 0.91 

llV27 BEI 1995 Arsenic 0.9 

llT21 BEI 1995 Arsenic 0.81 

II E22(C) BEI 1995-96 Barium 1 163 1 N 

llJ23 IBEI(D) 1995 IBarium 1 118 1 

llG25(C) /BEI 1995-96 IBarium 1 111 1 E 

IlAD2l(C) IBEI(C) 1995-96 /Barium 69 1 E 

llE14 IBEI(D) 1995 Barium 67.3 1 

llSl2(C) IBEW) 1995-96 IBarium I 59.2 1 N 

Location 

llS14(C) 

1 Sourcef’) I Parameter I Result ]Qual.‘*1 

IBEI(C) 1995-96 IBarium 58 1 N 

llC23(C) IBEI(C) 1995-96 Barium 45.5 1 E 

llAB22(C) IBEK) 1995-96 IBarium 41.2 1 E 

II M20(C) IBEI(C) 1995-96 Barium 40.6 1 N 

llEl2 IBEKD) 1995 IBarium 38.7 1 

111814 IBEI~D~ is95 IBarium I 38.3 1 N. 1 . , 
llTl8(C) BEI 199596 Barium 35 N 

IIGIO BEI 1995 Barium 32.7 

11013 BEI 1995 Barium 31.5 

IlPlO(C) BEKC) 1995-96 Barium 31 N 

IIACS BEI 1995 Barium 16.9 

llT13 BEI 1995 Barium 15.5 

II L22(C) BEIIC) 1995-96 Barium 13.7 N 

llL25 

I1R25 

lllV23 

IBEI(D) Is95 Barium 13.2 1 

IBEI(D) 1995 IBarium I 12.4 1 

IBEKDI 1995 IBarium I 10.4 I I . , 
IIDII BEI 1995 Barium 8.8 

IIVIS BEI 1995 Barium 8 

IIEIO BEI 1995 Barium 7.1 

Location Source(l) Parameter 

11R23 BEI(O) 1995 Arsenic 

11X21 BEI(O) 1995 Arsenic 

11T13 BEI(O) 1995 Arsenic 

11T25 BEI(O) 1995 Arsenic 

11L27 BEI(O) 1995 Arsenic 

11R27 BEI(O) 1995 Arsenic 

11N19 BEI(O) 1995 Arsenic 

11H25 BEI(O) 1995 Arsenic 

11Z23 BEI(O) 1995 Arsenic 

11Z25 BEI(O) 1995 Arsenic 

11X25 BEI(O) 1995 Arsenic 

11Z27 BEI(O) 1995 Arsenic 

11T27 BEI(O) 1995 Arsenic 

11AC9 BEI(O) 1995 Arsenic 

11V21 BEI(O) 1995 Arsenic 

11N25 BEI(O) 1995 Arsenic 

11V23 BEI(O) 1995 Arsenic 

11E10 BEI(O) 1995 Arsenic 

11R19 BEI(O) 1995 Arsenic 

11011 BEI(O) 1995 Arsenic 

11L25 BEI(O) 1995 Arsenic 

11T23 BEI(O) 1995 Arsenic 

11R25 BEI(O) 1995 Arsenic 

11X27 BEI(O) 1995 Arsenic 

11V27 BEI(O) 1995 Arsenic 

11T21 BEI(O) 1995 Arsenic 

11E22(C) BEI(C) 1995-96 Barium 

11J23 BEI(O) 1995 Barium 

11G25(C) BEI(C) 1995-96 Barium 

11A021(C) BEI(C) 1995-96 Barium 

11E14 BEI(O) 1995 Barium 

11S12(C) BEI(C) 1995-96 Barium 

TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 3 OF 11 

Result Qual.(2) Location Source(l) 

1.5 11S14(C) BEI(C) 1995-96 

1.5 11C23(C) BEI(C) 1995-96 

1.4 11AB22(C) BEI(C) 1995-96 

1.4 11M20(C) BEI(C) 1995-96 

1.3 11E12 BEI(O) 1995 

1.3 11B14 BEI(O) 1995 

1.3 11T18(C) BEI(C) 1995-96 

1.3 11G10 BEI(O) 1995 

1.3 11013 BEI(O) 1995 

1.3 11P10(C) BEI(C) 1995-96 

1.2 11AA13 BEI(O) 1995 

1.2 11Z17 BEI(O) 1995 

1.2 11V16(C) BEI(C) 1995-96 

1.2 11P18(C) BEI(C) 1995-96 

1.2 11A013(C) BEI(C) 1995-96 

1.1 11A22(C) BEI(C) 1995-96 

1.1 11AB14(C) BEI(C) 1995-96 

1.1 B2 11V27 BEI(O) 1995 

1 11C14(C) BEI(C) 1995-96 

0.99 B2 11A011(C) BEI(C) 1995-96 

0.98 11AC9 BEI(O) 1995 

0.96 11T13 BEI(O) 1995 

0.92 11L22(C) BEI(C) 1995-96 

0.91 11L25 BEI(O) 1995 

0.9 11R25 BEI(O) 1995 

0.81 11V23 BEI(O) 1995 

163 N 11011 BEI(O) 1995 

118 11V19 BEI(O) 1995 

111 E 

69 E 

67.3 

59.2 N 

11E10 BEI(O) 1995 

11C~1.~ - 11iI!J(ilfi!~~"-' 
111:19 81:1(0)1995 ' 

l.l1!10(Cf>;i;"/.. B~I(?)'~~~5-96 

Parameter Result 

Barium 58 

Barium 45.5 

Barium 41.2 

Barium 40.6 

Barium 38.7 

Barium 38.3 

Barium 35 

Barium 32.7 

Barium 31.5 

Barium 31 

Barium 29.7 

Barium 29 

Barium 27.8 

Barium 27.6 

Barium 25.3 

Barium 23.7 

Barium 22.9 

Barium 22.5 

Barium 20.4 

Barium 17.6 

Barium 16.9 

Barium 15.5 

Barium 13.7 

Barium 13.2 

Barium 12.4 

Barium 10.4 

Barium 8.8 

Barium 8 

Barium 7.1 

l3,eryllium'·~'... ie, <, . ". ,:\b;§,0.4Q 
Beryllium' ., ,. ";\ ," .:'.;'0'0,19 
Beryllium;.; ,'; ", 0,17 

Qual.(2) 

N 

E 

E 

N 

Nl 

N 

N 

N 

N 

E 

E 

N 

N 

E 

N 

.... B2 

Bz 
. B2 

). 

(J) 
--:;:0 ..... co 
~< CD . 
-....I ..... 



TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE4OFll 

Location Source”’ 1 Parameter Result IQual.f*b 

IlG25(C) BEI 199596 ICadmium 

1 

I 2 1 EN 

IlAD2l(C) BEI (C) 1995-96 ICadmium I 1.7) E 1 

llSl2(C) BEI 1995-96 Cadmium 1.4 1 

llAA13 REI(D) 1995 ‘- 1 Ic;acimium 
I 
I 

I 
1.4 I I 

llPlO(C) 

llBl4 

BEI 1$95-96 Cadmium 

BEI 1995 Cadmium 

1.3 

0.89 N, 

llC23(C) 

IlAD13(C) 

II Tl Mr.1 .’ ‘-\-I 

llSl4(C) 

llF17 

BEI 1995-96 Cadmium 0.82 

BEI 199596 Cadmium 0.8 

SEKC) 1995-96 Cadmium 0 78 

..-.- 

llE14 

- 

BEI 199596 Cadmium 

SEI(D) 1995 Cadmium 

_.. _ 

0.74 

0.7 
I- I I 

IBEI~D~ 1995 ICadmium 0.68 

11217 

llA22(C) 
llClAK3 

BEI 1995 Cadmium 0.64 

BEI 1995-96 Cadmium 0.62 

SEI(C) 1995-96 Cadmium 0.6 

EN 

..-. ‘\-I I I I 

II M20(C) BEl$j 1995-96 0.571 N 

IlAB14(C) BEI 199: I , L 

IlGlO BEI 1995 Cadmium 0.481 B, 

llT13 BEI 

! 

19 

ICadmium 

j-96 Cadmium 0.52hi B, t 

195 ICadmium I 0.451 I 

EN 

EN 

82 
B, 

CD) 1995 ICadmium 

l95-96 Cadmium 
I 0.441 B, 

0.431 B, 

(C) 1995-96 ICadmium 

‘95-96 ICadmium 

0.35) EN 

0.241 B,N ~\~, 
llVl9 BEI 1995 Cadmium 0.19 B, 

llV27 BEI 1995 Cadmium 0.17 

II L22(C) BEI 1995-96 Cadmium 0.17 B,N 

llAC9 BEI 1995 Cadmium 0.16 B, 

IIR25 

llL25 

/BEI 1995 

leEi 1995 

ICadmium I 0.161 B2 

/Cadmium 0.141 B, 

IREI 1995 kadmium I 0.111 B, I 

(") 
-I 
9 
o o 
o 
---J 

Location 

11B14 

11AD21(C) 

11M20(C) 

11E10 

11G10 

11S12(C) 

11V16(C) 

11011 

11S14(C) 

11T13 

11AB22(C) 

11013 

11J23 

11E14 

11T18(C) 

11E22(C) 

11 P18(C) 

11G25(C) 

11A22(C) 

11AD13(C) 

11Z17 

11AB14(C) 

11L25 

11AA13 

11AC9 

11R25 

11V19 

11V27 

11V23 

11 ~23' ' . . ·.·;.:t :!'k~~i~ { 
11AB22(C) 

11E22(C) 

Source(1) 

BEI(D) 1995 

BEI(C) 1995-96 

BEI(C) 1995-96 

BEI(D) 1995 

BEI(D) 1995 

BEI(C) 1995-96 

BEI(C) 1995-96 

BEI(D) 1995 

BEl (C) 1995-96 

BEI(D) 1995 

BEI(C) 1995-96 

BEI(D) 1995 

BEI(D) 1995 

BEI(D) 1995 

BEI(C) 1995-96 

BEI(C) 1995-96 

BEl (C) 1995-96 

BEI(C) 1995-96 

BEI(C) 1995-96 

BEI(C) 1995-96 

BEI(D) 1995 

BEl (C) 1995-96 

BEI(D) 1995 

BEI(D) 1995 

BEl (D) 1995 

BEI(D) 1995 

BEI(D) 1995 

BEI(D) 1995 

BEI(D) 1995 

I?!g.llgF:f99s\ . ,~' , , 

BEI(C) 1995-96 

BEI(C) 1995-96 

Parameter 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 4 OF 11 

Result Qual.(2) Location Source(1 ) 

0.11 B3 11G25(C) BEI(C) 1995-96 

0.10~ B2 11AD21(C) BEI(C) 1995-96 

0.1 B2N 11S12(C) BEI(C) 1995-96 

0.07 B2 11AA13 BEI(D) 1995 

0.07 B2 11P10(C) BEl (C) 1995-96 

0.07 B2 11B14 BEl (D) 1995 

0.06 B2 11C23(C) BEI(C) 1995-96 

0.06 B2 11AD13(C) BEI(C) 1995-96 

0.05 B2 11T18(C) BEI(C) 1995-96 

0.05 B2 11S14(C) BEI(C) 1995-96 

0.05 B2 11E12 BEl (D) 1995 

0.05 B2 11E14 BEl (D) 1995 

0.04 B2 11Z17 BEI(D) 1995 

0.04 B2 11A22(C) BEI(C) 1995-96 

0.04 B2 11C14(C) BEl (C) 1995-96 

0.04 B2 11M20(C) BEI(C) 1995-96 

0.04 B2N 11AB14(C) BEI{C) 1995-96 

0.03 B2 11G10 BEI(D) 1995 

0.03 B2 11T13 BEl (D) 1995 

0.03 B2 11013 BEI(D) 1995 

0.03 B2 11V16(C) BEl (C) 1995-96 

0.02 B2 11AD11(C) BEI(C) 1995-96 

0.02 B2 11P18(C) BEI{C) 1995-96 

0.02 B2 11V19 BEI(D) 1995 

0.02 B2 11V27 BEI(D) 1995 

0.01 B2 11 L22(C) BEl (C) 1995-96 

0.01 B2 11AC9 BEI(D) 1995 

0.01 B2 11R25 BEI(D) 1995 

0.01 B2 11L25 BEl (D) 1995 

iii' .~£5.i;0:H:L . ·}.c: • •• ;3~6L .:%.}::' •..•.. 11V23 BEI(D) 1995 

BEI~ Cadmium 2.1 E 11?H(9);t , 
·J",c:-L\" 

Cadmium 2.1 !1TfM~);.:!j5';· ~ '':: BEI(C) 

Parameter Result 

Cadmium 2 

Cadmium 1.7 

Cadmium 1.4 

Cadmium 1.4 

Cadmium 1.3 

Cadmium 0.89 

Cadmium 0.82 

Cadmium 0.8 

Cadmium 0.78 

Cadmium 0.74 

Cadmium 0.7 

Cadmium 0.68 

Cadmium 0.64 

Cadmium 0.62 

Cadmium 0.6 

Cadmium 0.57 

Cadmium 0.52 

Cadmium 0.48 

Cadmium 0.45 

Cadmium 0.44 

Cadmium 0.43 

Cadmium 0.35 

Cadmium 0.24 

Cadmium 0.19 

Cadmium 0.17 

Cadmium 0.17 

Cadmium 0.16 

Cadmium 0.16 

Cadmium 0.14 

Cadmium 0.11 em. '.~.", .... ;,~ ·153::·c 

romium •• ··;0 ··.".·:~T~: ! ii: 64.8 

Qua1.(2) 

EN 

E 

Nl 

EN 

EN 

B2 

B2 

EN 

N 

B2 

B2 

B2 

B2 

EN 

B2N 

B2 

B2N 

B2 

B2 

B2 

B2 

* 
'" 

0) 

~::u 
wCD 
--< CD . 
-.J ...... 



TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE5OFll 

I Location I Source”’ I Parameter I Result I QuaI.‘*’ 

llT13 IBEI(D) 1995 IChromium I 11 I 

II013 IBEKD) $995 IChromium 10.4 I 
IBEIIC) 1995-96 khromium I 9.3 I * I 
IBEI(D) 1995 /Chromium I 6.7 1 I 

1llAC9 IBEMD) 1995 khromium I 5 I I 
IIEIO leEi 1995 Chromium I 4.4 1 B 

II L22Kj IBEIU 199596 khromium 4.3 1 EN 

lllV23 IBEI(D) 1995 IChromium I 4.3 1 I 
IIlL IBEKD) 1995 IChromium I 4.1 I I 

llC14(C) 

IIADI l(C) 

llV19 

llL25 
llV27 

II L22(C) 

BEI 1995-96 Cobalt 

BEI 199596 Cobalt 

BEI 1995 Cobalt 

BEI 1995 Cobalt 
BEI 1995 Cobalt 

BEI 1995-96 Cobalt 

0.44 B, 

0.35 B,E 

0.24 B, 

0.19 B, p;o 
0.17 e;Q 

(5). 
0.17 B,EN -l--r 

§ 
6 o o 
~ 

TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 5 OF 11 

Location Source(1} 

11V27 BEI(o) 1995 

11M20(C) BEI(C) 1995-96 

11E22(C) BEI(C) 1995-96 

11S12(C) BEI(C) 1995-96 

11G25(C) BEI(C) 1995-96 

11S14(C) BEI(C) 1995-96 

11A021(C) BEI(C) 1995-96 

11V16(C) BEI(C) 1995-96 

11T18(C) BEI(C) 1995-96 

11J23 BEI(o) 1995 

11E12 BEI(o) 1995 

11P18(C) BEI(C) 1995-96 

11AB22(C) BEI(C) 1995-96 

11C23(C) BEI(C) 1995-96 

11G10 BEI(o) 1995 

11P10(C) BEI(C) 1995-96 

11B14 BEl (D) 1995 

11Z17 BEI(o) 1995 

11AB14(C) BEI(C) 1995-96 

11A013(C) BEI(C) 1995-96 

11013 BEI(o) 1995 

11A22(C) BEI(C) 1995-96 

11E14 BEI(o) 1995 

11T13 BEI(o) 1995 

11AA13 BEI(o) 1995 

11011 BEI(o) 1995 

11C14(C) BEI(C) 1995-96 

11A011(C) BEl (C) 1995-96 

11V19 BEI(o) 1995 

11L25 BEI(o) 1995 

11V27 BEI(o) 1995 

11L22(C) BEI(C) 1995-96 

Parameter Result Qual.(2} 

Chromium 3.6 

Cobalt 5.5 EN 

Cobalt 5.3 

Cobalt 1.7 

Cobalt 1.7 E 

Cobalt 1.6 

Cobalt 1.5 E 

Cobalt 1.4 

Cobalt 1.2 

Cobalt 1.2 

Cobalt 1.2 B2 

Cobalt 1.1 EN 

Cobalt 1 E 

Cobalt 0.95 E 

Cobalt 0.84 B2 

Cobalt 0.79 B2 

Cobalt 0.77 B3E1 

Cobalt 0.76 

Cobalt 0.73 B2 

Cobalt 0.68 E 

Cobalt 0.65 B2 

Cobalt 0.61 E 

Cobalt 0.6 B2 

Cobalt 0.55 

Cobalt 0.49 B2 

Cobalt 0.46 B2 

Cobalt 0.44 B2 

Cobalt 0.35 B2E 

Cobalt 0.24 B2 

Cobalt 0.19 B2 

Cobalt 0.17 

Cobalt 0.17 B2EN 



2 F TABLE 5-2 

F CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
9 NAS KEY WEST 
E k? PAGE 6 OF 11 

Location I Source”’ I Parameter I Result IQua1.n 

IlR25 IBEI(D) 1995 ICobalt I 0.161 B, 

lllAC9 IBEMD~ 1995 kobalt I 0.121 B, I 

]BEI(D) 1995 ICobalt I 0.061 B, 

llAC9 

IIEIO 

/BEI 1995 Copper I 10.4 

IBEKD) 1995 IComer 5.5 1 B, 

llC14(C) BEI 1995-96 Iron 2,210 
IIGIO BEI 1995 Iron 2,020 

llE14 BEI 1995 iron 1,990 

G$ e 

(0’ 
IIDII BEI 1995 Iron 1.550 42 

01 
I, 

(J.) 
o 

~ 
o 
6 
o 
o 
-..j 
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TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 7 OF 11 

Location 1 Source(‘) 1 Parameter I Result 1 QuaI.‘*’ 

llV19 IBEKD) 1995 llron 1 985.5 1 

IlElO IBEI(D) 1995 /Iron 1 944 1 

IIADI l(C) IBEKC) 1995-96 I lron 1 926 1 E* 

II L22(C) /BEI 1995-96 llron 1 828 1 E 

llL25 IBEI(D) i 995 llron 1 810 1 

llV27 IBEI(D) I 996 llron 1 733 1 

IlR25 IBEI(D) 1996 llron I 710 I 

llAC9 IBEI(D) 1995 /Iron 1 641 1 

llV23 /BEI 1996 /Iron 524 1 

l Location I Source”) I Parameter I Result l QuaI.” 

()l 
I 

U) 
....... 

(') 
-I o 
6 o o ...... 
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TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE8OFll 

I Location I Source(‘) I Parameter I Result IQualJ*l I I Location I Source(‘) I Parameter I Result IQual.f*)I 

llAB22(C) IBEI(C) 1995-96 Manganese I 72.8 1 E 

11323 IBEI(D) 1995 IManoanese 63.6 1 

11814 BEI 1995 Manganese 56.7 E, 

llABl4(C) BEI 1995-96 Manganese 49 

llP18(C) BEI 1995-96 Manganese 46.8 N 

IlADI3(C) BEI 1995-96 Manganese 45.8 EN* 

11217 BEKD) 1995 Manaanese 45.1 

llM20(C) IBEI(C) 1995-96 IManganese 

llT13 IBEKD) 1995 (Manaanese 

45 I-N 

I 44.3 I 
llL23 

IIR27 

/BEI 1995 Lead I 29.7 1 

IBEKD) IQ95 ILead 26.7 1 

llL25 

llAA13 

IBEI(D) 1995 Manganese I 41.6 

IBEI(D) 1995 IManaanese 39.3 I 
11219 IBEI(D) 1995 (Lead 25.9 1 

llR21 leEi 1995 ILead I 23 1 

llV27 

llE14 

[BEI IQ95 Manganese I 38.2 1 

IBEI(D) 1995 IManaanese 36.9 1 

IIDII IBEI(D) 1995 ILead 22.3 1 

llT27 IBEI(D) 1995 1 Lead 21.9 I 
llT18(C) BEI 1995-96 IManganese 35.9 1 

IlGlO IBEI(D) 1995 IManaanese I 33.8 1 

llV21 

IIN 

IBEI(D) 1995 

IBEI(D) 1995 

(Lead 

I Lead 

19.9 1 

19.5 I 
llA22(C) /BEI 1995-96 Manganese 32.2 1 EN* 

llE12 IBEI(D) I 995 IManaanese I 32.1 1 

11X25 BEI 1995 Lead 17.3 

llL25 BEI 1995 Lead 17.2 

llT23 BEI 1995 Lead 16 

11227 IBEI(D) 1995 Lead I 15.5 1 

IIEIO IBEIID) 1995 ILead 11.9 I 

llD13 BEI 1995 Manganese 30.7 

llC14(C) BEI 1995-96 Manganese 23.3 

IIR25 BEI 1995 Manganese 18.8 

IIADI l(C) BEI 1995-96 Manganese 18.6 EN* 

hAC9 

IlDll 

llV19 

II L22(C) 
llV23 

IBEIID) I 995 [Manaanese I 17.3 I I 
BEI 1995 Manganese 

BEI 1995 Manganese 

BEI 1995-96 Manganese 
BEKD) 1995 Manaanese 

16.7 

15.3 zip 

11.2 N $5 
9.5 -J--L 

~ 
9 o o 
o 
--J 
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CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 9 OF 11 

I Location I Sourcei” I Parameter I Result 1 Qual.(211 

lllEl0 IBEICD) 1995 lManaanese I 9.3 I I 

. . . 

llL25 
I 

I,EI;D; 1995 INickel 2.3 1 

(]1 
I 

(.0) 
(.0) 

() 

9 
o 
o o 
---I 

Location Source(11 Parameter 

BEI(D) 1995 Manganese 

TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 9 OF 11 

Result Qual.(2) 
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TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 10 OF 11 

Location Source”) Parameter Result QuaI.‘*’ 

IlElO BEI 1995 Nickel 1.7 B, 

llV19 BEI 1995 Nickel 15 

llV23 

IlLi 

IBEI(D) 1995 ISelenium 

IBEI(D) 1995 
I 

(Selenium 

0.231 B, 

0.211 B, 

llJ23 

II M20(C) 

llT13 
liV19 

II G25(C) 

llAA13 

II C23(C) 

BEI 1995 Selenium 0.16 B, 

BEI 1995-96 Selenium 0.12 B,N 

BEI 1995 Selenium 0.12 B2 

BEI 1995 Selenium 0.11.j B, 

BEI 1995-96 Selenium 0.11 B, 

BEI 1995 Selenium 0.09 B2 

BEI 1995-96 Selenium 0.09 EL 

I Location I Source”’ I Parameter I Result I Qual.@‘I 

llT13 

llAA13 

II M20(C) 

llAC9 

IIADI l(C) 

llC14(C) 

BEI;D; 1995 

BEKD) 1995 

Vanadium 

Vanadium . , 
BEI 1995-96 Vanadium 3.8 N 

BEI 1995 Vanadium 3.4 

BEI 1995-96 Vanadium 3.2 EN 

BEI 1995-96 Vanadium 3 

~ 
b o o 
--.I 

TABLE 5-2 
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TABLE 5-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 1 
NAS KEY WEST 
PAGE 11 OF 11 

Location 1 Source”’ 1 Parameter 1 Result 1 &al.‘*’ 

II L22(C) /BEI 199596 IVanadium 2.7 1 N 

llL25 ~BEI(D) 1995 IVanadium 2.6 1 

llV27 IBEI(D) 1995 IVanadium 2.5 I 

1llR25 IBEIID) 1995 IVanadium I 21 I 

I I 

llV23 IBEI;D; 1995 Zinc 12.6 1 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Data Sources: 

BEI 1995 - Delineation Study (BEI, 1995) conducted in 1995 by BEI 
BEI 1995-96 -Confirmation Study (BEI, 1997) conducted in 1995 and 1996 
by BEI 

2 Qualifier (Qual.) codes: 
E - 

* - 

N - 

6 - 
Ni - 
B, - 
4 - 
*1 - 
x - 
D - 

Identifies~ compounds whose concentrations exceed the upper level of the 
calibration range of the instrument for that specific analysis 
Duplicate analysis not within control limit 
Presumptive evidence based upon a mass spectral library search to make 
a tentative identification of the analyte 
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NOTE: ALL INORGANIC CONCENTRATIONS ARE IN mg/kg. 

NOTE: SURFACE SOIL SAMPLES WERE NOT ANALYZED 
FOR ORGANIC PARAMETERS. 

NOTE: DUE TO SPACE LIMITATIONS, OTHER SURFACE SOIL 
CHEMICAL CONCENTRATIONS ARE SHOWN ON 
FIGURES 5- 7 AND 5-8. ALL SURFACE SOIL 
CHEMICAL CONCENTRATIONS ARE SHOWN ON A 
FOLDOUT MAP AT THE END OF THIS CHAPTER. 
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5.4.2.1 Volatile Organic Compounds 

Surface soil samples at IR 1 were not analyzed for VOCs. 

5.4.2.2 Semivolatile Organic Compounds 

Surface soil samples at IR 1 were not analyzed for SVOCs. 

5.4.2.3 Pesticides 

Surface soil samples at IR 1 were not analyzed for pesticides. 

5.4.2.4 Polychlorinated Biphenyls 

Surface soil samples at IR 1 were not analyzed for PCBs. 

5.4.2.5 lnorganics 

A number of metals were detected in surface soil at IR 1. Aluminum, antimony, arsenic, beryllium, 

cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, silver, vanadium, and zinc all 

exceeded soil screening values, while barium, cobalt, and selenium were consistently detected below the 

levels used for screening. High metal concentrations were commonly detected to the northwest at 

llG25(C) and llE22(C), and to the southeast at llS12(C) and llS14(C), although contamination was 

certainly not limited to these areas. Due to the large number of surface soil samples collected and the 

extent of metal contamination at IR 1, each detected metal is discussed individually below. 

Aluminum was detected at 35 of 39 sampling locations, predominantly around the perimeter of the 

excavation area. Of those 35 samples, only one sample at location IlPlO(C) (12,200 mg/kg) exceeded 

the screening value (3,800 mg/kg). 

Antimony was detected at 35 of 39 sampling locations, predominantly around the perimeter of the 

excavation area. Of those 35 detections, 28 exceeded the screening value (0.79 mg/kg). Maximum 
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A number of metals were detected in surface soil at IR 1. Aluminum, antimony, arsenic, beryllium, 

cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, silver, vanadium, and zinc all 

exceeded soil screening values, while barium, cobalt, and selenium were consistently detected below the 

levels used for screening. High metal concentrations were commonly detected to the northwest at 

11G25(C) and 11E22(C), and to the southeast at 11S12(C) and 11S14(C), although contamination was 

certainly not limited to these areas. Due to the large number of surface soil samples collected and the 

extent of metal contamination at IR 1, each detected metal is discussed individually below. 

Aluminum was detected at 35 of 39 sampling locations, predominantly around the perimeter of the 

excavation area. Of those 35 samples, only one sample at location 11P10(C) (12,200 mg/kg) exceeded 

the screening value (3,800 mg/kg). 

Antimony was detected at 35 of 39 sampling locations, predominantly around the perimeter of the 

excavation area. Of those 35 detections, 28 exceeded the screening value (0.79 mg/kg). Maximum 
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concentrations were detected at llS12(C) (203 mg/kg) and II E22(C) (63.2 mg/kg). Concentrations at 

other sampling locations where there were exceedances were generally much lower (between 0.83 mg/kg 

and 37.7 mglkg). 

Arsenic was detected at 83 of 89 sampling locations. Of those 83 detections, 30 exceeded the screening 

value (2.6 mg/kg). Maximum concentrations were detected at llE8 (44.7 mg/kg) and llE22(C) 

(10 mg/kg). Concentrations at all other sampling locations were less than IO mg/kg. 

Beryllium was detected at 32 of 39 sampling locations. In those 32 samples, 3 exceeded the selected 

screening values (0.15 mg/kg). These maximum concentrations were detected at sampling locations 

llC23(C) (0.26 mg/kg), llE12 (0.19 mg/kg), and IlPlO(C) (0.17 mg/kg). 

Cadmium was detected at 33 of 39 sampling locations. One sample exceeded the selected screening 

value (2.5 mg/kg). This exceedance occurred at lJ23 (3.6 mg/kg). Concentrations at other sampling 

locations were consistently less than 2.1 mg/kg. 

Chromium was detected at 35 of 39 sampling locations. In those 35 samples, 24 exceeded the 12-mglkg 

screening value. Maximum concentrations were detected at llS14(C) (153 mg/kg) and llT18(C) 

(64.8 mg/kg). Chromium concentrations were less than 50 mg/kg at all other sampling locations. 

Copper was detected at 35 of 39 sampling locations. In those 35 samples, 32 copper detections 

exceeded the 15mg/kg screening value. The maximum copper concentration was detected at llSl4(C) 

at 2,250 mg/kg and was 150 times the screening value. Other high concentrations of copper were 

detected at llS12(C) (2,240 mglkg), 11217 (1,490 mg/kg), llAD13(C) (1,375 mg/kg), llE12 (1,180 mg/kg), 

llT18(C) (1,160 mg/kg), IlAB14(C) (796.5 mg/kg), IlPlO(C) (763 mg/kg), llE22(C) (662 mglkg), and 

llG25(C) (530 mg/kg). Concentrations were less than 35 times the screening value (525 mgkg) at all 

other sampling locations. 

Iron was detected in 35 of 39 sampling locations. In those 35 sample, 22 detections exceeded iron’s 

2,300-mg/kg screening value. The maximum concentration was detected at II E22(C) (42,500 mg/kg). 

Lead was detected at all 85 surface soil sampling locations, predominantly around the perimeter of the 

excavation area. Sixty-nine samples contained lead concentrations in excess of the 31 mg/kg screening 

value. Maximum concentrations were detected at llG25(C) (680 mg/kg), llS14(C) (567 mg/kg), 

llAD21(C) (553.5 mg/kg), llE22(C) (520 mg/kg), 11216 (514 mg/kg), and llT18(C) (506 mg/kg). 

Concentrations were less than 15 times the screening value at all other sampling locations. 
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11T18(C) (1,160 mg/kg), 11AB14(C) (796.5 mg/kg), 11P10(C) (763 mg/kg), 11E22(C) (662 mg/kg), and 

11G25(C) (530 mg/kg). Concentrations were less than 35 times the screening value (525 mg/kg) at all 

other sampling locations. 

Iron was detected in 35 of 39 sampling locations. In those 35 sample, 22 detections exceeded iron's 

2,300-mg/kg screening value. The maximum concentration was detected at 11 E22(C) (42,500 mg/kg). 

Lead was detected at all 85 surface soil sampling locations, predominantly around the perimeter of the 
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Manganese was detected at 35 of 39 sampling locations. Of those 35, six exceeded the selected 

screening value (100 mg/kg). Maximum concentrations were detected at I1 E22(C) (372 mglkg) and 

llG25(C) (191 mg/kg). Concentrations at the other four sampling locations where manganese exceeded 

the ORNL BTV screening value ranged between 116 and 132 mg/kg. 

Mercury was detected at 35 of 39 sampling locations. Of those 35 samples, 31 exhibited concentrations 

in excess of the O.O8mg/kg screening value. Maximum concentrations were detected at llE12 

(9.3 mg/kg), llS14(C) (7 mg/kg), llVl6(C) (5.1 mg/kg), llT18(C) (3.1 mg/kg), IlAB14(C) (3.05 mg/kg), 

II217 (2.3 mg/kg), and llAD13(C) (2.2 mg/kg). Concentrations were less than 22 times background at 

other sampling locations where there were exceedances. 

Nickel was detected at 35 of 39 sampling locations. Of those 35 detections, 25 exceeded the 3.4 mg/kg 

screening value. Maximum concentrations were detected at llE22(C) (49.1 mg/kg), llG25(C) 

(27.5 mg/kg), and llAD21(C) (20.1 mg/kg). Concentrations were less than 20 mg/kg at all other sampling 

locations. 

Silver was detected at 17 of 39 sampling locations, all of which exceeded the selected screening level 

(9.8E-06 mglkg). Maximum concentrations were detected at llE22(C) (5.1 mg/kg) and llG25(C) 

(2.4 mg/kg). Concentrations were less than 2.0 mg/kg at all other sampling locations. 

Vanadium was detected at 29 of 39 sampling locations. Only seven detections exceeded the 7.9-mg/kg 

screening value. Maximum concentrations were detected at llG25(C) (20.2 mg/kg), llAD21(C) 

(12.6 mglkg), and llS12(C) (10.1 mglkg). Concentrations were less than 9 mg/kg at all other sampling 

locations. 

Zinc was detected at 35 of 39 sampling locations. Of those 35 samples, 32 exceeded the 30-mglkg 

screening value. The maximum concentration was approximately 100 times the screening value and was 

detected at llAB22(C) (3,240 mg/kg). Other high concentrations were detected at llE22(C) (1,430 mg/kg) 

and II G25(C) (1,280 mglkg). Concentrations were less than 1,000 mg/kg at all other sampling locations. 

Barium, selenium, and cobalt were detected at levels less than screening values. Barium and cobalt were 

most frequently detected, at 35 and 34 of 39 sample locations, respectively. 
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5.4.3 Sediment 

Data from a number of sampling efforts including the 1990 IT Corporation RI, the 1993 IT Corporation 

RFIIRI, and this Supplemental RFI/RI were considered in the analysis of sediment contamination at IR I. 

Chemicals that were detected in sediment samples are listed in Table 5-3. This table includes analytical 

results from all applicable historical sampling events as well as this Supplemental RFI/RI. The majority of 

the sediment samples were surface samples. The 1993 IT Corporation RFI/RI sediment samples were 

taken at a depth of 6 inches. Due to the shallow depth of the subsurface sediment samples, results for 

surface and subsurface sediment samples will be discussed together in this section. Figure 5-10 shows 

the occurrence of analytes that exceeded screening values and indicate possible sediment contamination. 

In general, metals were the most frequently detected parameters, although the pesticides 4,4’-DDT and 

4,4’-DDE were also detected at nearly all sample locations. 

Screening values were obtained from a variety of sources including FDEP SQAGs, EPA Region IV 

Screening Values, EPA SQCs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 

5.4.3.1 Volatile Organic Compounds 

Acetone was the only VOC at IR 1 with concentrations in excess of its screening value. Sediment at 

sampling locations IISS-4(lT) (150 pg/kg) and IISS-6(IT) (130 pg/kg) (both on the south central shoreline) 

contained acetone at approximately twice the screening value. Other VOCs including 1,2-dichloroethene, 

2-butanone, methylene chloride, toluene, and xylene were detected in sediment, but were well below their 

screening values. Methylene chloride, found in all five samples tested for VOCs, was detected with the 

greatest frequency. 1,2-dichlorethene and 2-butanone were limited to the 1993 samples, while toluene 

and xylene were only detected in 1990. B&R Environmental did not test for VOCs in the 1996 

Supplemental RFI/RI, as per the Sampling and Analysis Plan (ABB, 1995). 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. 2-butanone was identified as an ecological COPC (Section 5.7.1.4.2) 
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2-butanone, methylene chloride, toluene, and xylene were detected in sediment, but were well below their 

screening values. Methylene chloride, found in all five samples tested for VOCs, was detected with the 

greatest frequency. 1,2-dichlorethene and 2-butanone were limited to the 1993 samples, while toluene 

and xylene were only detected in 1990. B&R Environmental did not test for VOCs in the 1996 
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Location Depth”) Source’2’ Parameter 1 Result lQual.@j 

INORGANICS (mglkg) 

llS-2 1 0 IIT 1 Aluminum 1 6,170 1 

IlS-3 1 0 IIT 1990 IAluminum 1 1.960 1 

IISS-3 IO 1 B&RE 1996 Aluminum 925 1 

IlSS-4 I o IB&RE 1996 IAluminum I 615 1 

IISS-6 I 0 IB&RE 1996 IAluminum 560 1 

IlS-1 1 0 IIT 1990 IAluminum I 546 1 

IISS-1 1 0 IB&RE 1996 IAluminum I 515.5 1 

IISS-5 1 0 IB&RE 1996 IAluminum 387 1 

IlS-2 0 IT 1990 Arsenic 3.9 

IISS-2 0 B&RE 1996 Arsenic 3 

IISS-5 0 B&RE 1996 Arsenic 2.7 

II SSd(lT) 0.5 IT 1993 Arsenic 2.6 

II SS-30T) 0.5 IT 1993 Arsenic 1.7 

IIISS-l(IT) 1 0.5 IIT 1993 1 Arsenic I.61 

kiss-7 I 0 IB&RE 1996lArsenic I 0.92 I I 

Location Depth”’ Source(2’ Parameter Result Qual.fJ) 

llS-3 0 IT 1990 Barium 20.1 B, 

IISS-6 0 BBRE 1996 Barium 11.8 J 

IISS-3(lT) 1 0.5 IIT 1993 1 Barium 4.2 B, 

IlSS4UT) I 0.5 IIT 1993 IBarium 4.1 1 B, 

IlSS-6(IT) 1 0.5 IIT 1993 1 Barium I 3.3 1 B, 

llS-2 0 IIT 1990 lBeryllium 0.141 B, 

IIS-I 1 0 IITl990 1 Chromium 8 1 

IlSSd(lT) I 0.5 IIT 1993 khromium I 6.3 1 I 

llS-2 1 0 (IT1990 1 Chromium I 6.1 

IISS-3 I 
1 

0 IB~RE 1996 khromium 5.5 I 

IISS-l(IT) I 0.5 /IT 1993 IChromium I 5 1 IISS-2(lT) I 0.5 IIT 1993 /Chromium 5 I I 
IlSS4(lT) 0.5 IT 1993 Chromium 4.5 

II SS-6(IT) 0.5 IT 1993 Chromium 4.4 

II SS3(lT) 0.5 IT 1993 Chromium 4.2 

IISS-2(IT) 0.5 IT 1993 Cobalt 5.3 B, 

IISS-6 0 B&RE 1996 Cobalt 3.1 
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11SS-4 o B&RE 1996 Aluminum 615 11SS-7 0 B&RE 1996 

11SS-6 o B&RE 1996 Aluminum 560 11SS-4 0 B&RE 1996 

11S-1 o IT 1990 Aluminum 546 11SS-3 0 B&RE 1996 

11SS-1 o B&RE 1996 Aluminum 515.5 11SS-2(IT) 0.5 IT 1993 

11SS-5 o B&RE 1996 Aluminum 387 11SS-5 0 B&RE 1996 

11SS-2 0 B&RE 1996 Aluminum 326 11SS-1(1T) 0.5 IT 1993 

11SS-4(IT) 0.5 IT 1993 Aluminum 277 11SS-5(IT) 0.5 IT 1993 

11SS-6(IT) 0.5 IT 1993 Aluminum 179 11SS-3(IT) 0.5 IT 1993 

11SS-7 0 B&RE 1996 Aluminum 72.4 11SS-4(IT) 0.5 IT 1993 

11SS-6(IT) 0.5 IT 1993 

11S-2 0 IT 1990 

IrS~1·F" .. ·.0 , IT1990 '> 

11SS-4 0 B&RE 1996 

11SS-1 0 B&RE 1996 Arsenic 4.4 11SS-6 0 B&RE 1996 

11SS-4(IT) 0.5 IT 1993 Arsenic 4.1 11SS-1 0 B&RE 1996 

11SS-3 0 B&RE 1996 Arsenic 4.1 11S-3 0 IT 1990 

11SS-6(1T) 0.5 IT 1993 Arsenic 4 11S-1 0 IT 1990 

11S-1 0 IT 1990 Arsenic 4 11SS-5(IT) 0.5 IT 1993 

11S-2 0 IT 1990 Arsenic 3.9 11S-2 0 IT 1990 

11SS-2 0 B&RE 1996 Arsenic 3 11SS-3 0 B&RE 1996 

11SS-5 0 B&RE 1996 Arsenic 2.7 11SS-1(IT) 0.5 IT 1993 

11SS-5(IT) 0.5 IT 1993 Arsenic 2.6 11SS-2(IT) 0.5 IT 1993 

11SS-3(IT) 0.5 IT 1993 Arsenic 1.7 11SS-4(IT) 0.5 IT 1993 

11SS-1(1T) 0.5 IT 1993 Arsenic 1.6 11SS-6(1T) 0.5 IT 1993 

11SS-7 0 B&RE 1996 Arsenic 0.92 11SS-3(IT) 0.5 IT 1993 

". "''','''''',' <'Llre;, ,.' IT]Hi9C), 0 Bar/um····f" .. ,·.·;·~2/( _.·f 40 5 'I~~:';+' 11SS-2(IT) 0.5 IT 1993 

11 S-1 0 IT 1990 Barium 16.7 11SS-6 0 B&RE 1996 

Parameter Result Qual.!') 

Barium 20.1 B1 

Barium 11.8 J 

Barium 10.8 J 

Barium 8.6 J 

Barium 7.8 J 

Barium 7.5 J 

Barium 7.4 J 

Barium 7.2 Bl 

Barium 7 J 

Barium 6.1 Bl 

Barium 4.6 Bl 

Barium 4.2 Bl 

Barium 4.1 Bl 

Barium 3.3 Bl 

Beryllium 0.14 Bl 

¢admlum Y;;, '." .1.1 ....... '. 

Chromium 17.2 

Chromium 12.9 

Chromium 12.1 

Chromium 9 

Chromium 8 

Chromium 6.3 

Chromium 6.1 

Chromium 5.5 

Chromium 5 

Chromium 5 

Chromium 4.5 

Chromium 4.4 

Chromium 4.2 

Cobalt 5.3 Bl 

Cobalt 3.1 
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TABLE 5-3 

P CHEMICALS DETECTED IN SEDIMENT AT IR 1 

s NAS KEY WEST 

E PAGE 2 OF 6 
0 

a 

8 

s 

I Location I Depthfl’ Sourcef2) Parameter 1 Result IQual.@)l 

1 0 IB&RE 19961CobaN 

0 IB~RE 19961Cobalt 

2.4 1 

I I.4 I 

IIISS4(IT1 I 0.5 lIT 1993 koooer I 17.1 I I 

IISS-7 IO 1 B&RE 1996 Copper 15.2 

IISS-S(IT) I 0.5 lIT 1993 hopper 9.7 I 
IISS-l(IT) 1 0.5 IIT 1993 ICopper 9.6 1 B, 

IISS-B(IT) I 0.5 IlT I993 IComer 9.4 I 

IIISS-G(IT) I 0.5 IIT 1993 llron I 5.340 I 
lIS-2 1 0 IIT 1990 1 Iron 4,480 

IISS-41lT) I 0.5 11~1993 llron 1 4.270 1 

IISS-2 0 B&RE 1996 Iron 3,380 

IISS-3 0 B&RE 1996 iron 3,090 

IISS-5 0 B&RE 1996 Iron 2,820 

IIS- 0 IT 1990 Iron I .860 

IIS-I 1 0 (IT1990 1 Iron 1,790 

IISS-7 IO 1 B&RE 1996 Iron 387 1 

lIS-2 0 IT 1990 Lead 30.1 

IISS-S(IT) 0.5 IT 1993 Lead 29.9 

IISS-7 0 B&RE 1996 Lead I9 

lISS9(lT) 0.5 IT 1993 Lead 15.3 

IIS- 0 IT 1990 Manganese 295 

IIS- 1 0 /IT1990 IManganese I 146 1 

IISS-6 I 0 IB&RE 1996 IManganese II8 1 I 

IIISS-4 

IISS-I 

IISS-5 

115-I 

II SS-4(lT) 

1 0 tB&RE 1996 Manganese 105 

0 IB&RE 1996 Manganese 70.4 

0 B&RE 1996 Manganese 29.6 

0 IT 1990 Manganese 24.9 

0.5 IT 1993 Manaanese 22.3 . , 
IISS-2 0 B&RE 1996 Manganese 21.7 

IISS-G(IT) 0.5 IT 1993 Manganese 20.6 

II ss-3 0 B&RE 1996 Manganese 18.1 

II ss-7 0 BBRE 1996 Manaanese 7.3 
” ” -k”“, {IS-3 j+?:;,,” .pQ :.+y !T’jgp@;‘,J y.!+;ji,~ _’ : C’,., ;,-0,,5 . - 

IlSS-6(IT) 0.5 IT 1993 Mercury 0.12 

IISS-4 0 B&RE 1996 Mercury 0.11 

CJ1 
I 

.j:>. 
(Xl 

o 
-t 
9 
o 
o 
o 
--.J 

TABLE 5-3 

CHEMICALS DETECTED IN SEDIMENT AT IR 1 
NAS KEY WEST 

PAGE 2 OF 6 

0> :::>:;0 
wCD 
--< <D . 
-...j ...... 
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TABLE 5-3 

F CHEMICALS DETECTED IN SEDIMENT AT IR 1 
s NAS KEY WEST 
if2 
is 

PAGE 3 OF 6 

rl IISS-4 0 B&RE 1996 Vanadium 10.2 

9 II SS-2(IT) 0.5 IT 1993 Vanadium 9.6 

8 II ss-3 0 
s 

B&RE 1996 Vanadium 7.6 J 

IISS-5 0 B&RE 1996 /Vanadium 3.9 J 

II SS-G(IT) 0.5 IT 1993 IVanadium 2.5 B, 

IIISS-4(IT) 1 0.5 ]lT 1993 IVanadium 

1996 IVanadium 

IISS-S(IT) ] 0.5 IT 19L i3 IZinc I 73 I I 
llS-3 1 0 IT 1990 Zinc 45.9 

--. .- j Zinc 43.1 

B&RE 1996 Zinc 39 

IISS-I(IT) 0.5 IT 1993 Zinc 30.1 

IISS-2 0 B&RE 1996 Zinc 28.4 

IIS- 0 IT 1990 Zinc 24.1 

lISS3(lT) 0.5 IT 1993 Zinc 18.3 

IlSS-7 0 B&RI! 1996 Zinc 1.1 
I I I----- 

PESTlClDESlPCBs @g/kg) 

() 
-l 
9 
o o 
o ..... 

Location 

11 SS-5 

11S-1 

11SS-4(IT) 

11SS-6 

1188-5(IT) 

1188-1 

11S-2 

1188-3(IT) 

11SS-2(IT) 

1188-2 

1188-3 

1188-1 (IT) 

1188-4 

1188-6 

11SS-1 

1188-2(IT) 

11S-2 

1188-4(IT) 

1188-3 

11SS-2 

1188-5 

1188-7 

11SS-6 

1188-2(IT) 

11SS-5(IT) 

11SS-6(IT) 

1188-3(IT) 

11S-2 

1188-4 

11SS-2(IT) 

11S8-3 

Depth(11 

0 

0 

0.5 

0 

0.5 

0 

0 

0.5 

0.5 

0 

0 

0.5 

0 

0 

0 

0.5 

0 

0.5 

0 

0 

0 

0 

0 

0.5 

0.5 

0.5 

0.5 

0 

0 

0.5 

0 

Sourcel21 Parameter 

B&RE 1996 Mercury 

IT 1990 Mercury 

IT 1993 Mercury 

B&RE 1996 Mercury 

IT 1993 Mercury 

B&RE 1996 Mercury 

IT 1990 Mercury 

IT 1993 Mercury 

IT 1993 Mercury 

B&RE 1996 Mercury 

B&RE 1996 Mercury 

IT 1993 Mercury 

B&RE 1996 Nickel 

B&RE 1996 Nickel 

B&RE 1996 Nickel 

IT 1993 Nickel 

IT 1990 Nickel 

IT 1993 Nickel 

B&RE 1996 Nickel 

B&RE 1996 Nickel 

B&RE 1996 Nickel 

B&RE 1996 Nickel 

B&RE 1996 8ilver 

IT 1993 Tin 

IT 1993 Tin 

IT 1993 Tin 

IT 1993 Tin 

IT 1990 Vanadium 

B&RE 1996 Vanadium 

IT 1993 Vanadium 

B&RE 1996 Vanadium 

TABLE 5-3 

CHEMICALS DETECTED IN SEDIMENT AT IR 1 
NAS KEY WEST 

PAGE 3 OF 6 

Result Qual.131 Location Depthl11 Sourcel21 Parameter 

0.09 11S8-6 0 B&RE 1996 Vanadium 

0.09 118-1 0 IT 1990 Vanadium 

0.07 11SS-1 0 B&RE 1996 Vanadium 

0.06 11SS-2 0 B&RE 1996 Vanadium 

0.06 11S-3 0 IT 1990 Vanadium 

0.06 1188-5 0 B&RE 1996 Vanadium 

0.06 11SS-6(IT) 0.5 IT 1993 Vanadium 

0.06 11SS-4(IT) 0.5 IT 1993 Vanadium 

0.05 118S-7 0 B&RE 1996 Vanadium 

0.04 

0.04 

0.04 

12 

12 

5.8 

11~_$~6;. . ."Qt~·(i a~Bg1~~1) Zinc.,: '. ..., 

:l~(rr,·.;.'i_.,~;" 
I ,2(ll)c, , ,~. ,1.9 Zinc'" ....,' , 

, 0 . •..• a&RE >/1'("5:.-/< 
'A';"".V" ,,,' c '" 

11 ". '. ". . ; Q;~:':: tT21MO·.. .. .::'")0'" 2>/"····>. 
5.2 11SS-4(IT) 0.5 IT 1993 Zinc 

4.7 1188-5(IT) 0.5 IT 1993 Zinc 

2.8 B1 118-3 0 IT 1990 Zinc 

2.4 1188-5 0 B&RE 1996 Zinc 

1.8 1188-3 0 B&RE 1996 Zinc 

1.2 11SS-1(IT) 0.5 IT 1993 Zinc 

1 11S8-2 0 B&RE 1996 Zinc 

0.33 118-2 0 IT 1990 Zinc 

64.1 11SS-3(IT) 0.5 IT 1993 Zinc 

16.2 B1 1188-7 0 B&RE 1996 Zinc 

14.4 B1 PESTICIDES/PCBs (l.Ig/kg) 

9.3 B1 118S-7 0 B&RE 1996 2,4-0 

14 118~:2 ·· ...• X".2;· ,0 ..•. $&RE.1.996 4i4~-D[jb •...•. > 

10.2 1188-6 0 B&RE 1996 4,4'-000 

9.6 1188-5 0 B&RE 1996 4,4'-000 

7.6 J 11SS-7 0 B&RE 1996 4,4'-000 

Result Qual.131 

7.2 

6.7 

5.7 J 
5.1 J 

4.3 B1 

3.9 J 

2.5 B1 

2.2 B1 

0.73 J 

4~4 

:()163, 

.·150 " .-
1 •. _ 148 .. ' ." 

.>"136.5' 
. '1.31 

91.8 

73 

45.9 

43.1 

39 

30.1 

28.4 

24.1 

18.3 

1.1 

21.4 J 

29-4 

4.6 J 

3.1 J 

2.5 

.. 

0> 
--;:0 ...... ro 
~< co . 
-..I ...... 
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TABLE 5-3 

CHEMICALS DETECTED IN SEDIMENT AT IR 1 
NAS KEY WEST 

PAGE 4 OF 6 

I Location I Deothc” I Sourcef” Parameter I Result IQualJ3’I 

1lISS-7 I 0 IB&RE 1996 14.4’-DDE I 3.2 1 J t 

]lISS-3 I 0 IB&RE 1996 IEndosulfan I I 2.7 1 

IIISS-7 I 0 IB&RE 1996 IEndosulfan I 2.3 1 J 1 

a 

8 

s 

IISS-5 0 B8RE 1996 Endosulfan I 2.2 J 

II SS-6 0 B&RE 1996 Endosulfan I I.7 J 
~@~,,~~~;’ ,,;- “‘=‘?i,’ ;. !T;$w?:1_9ai, ” : ^in&,sulf& 11 _’ ;; _,’ jz63 _: ,ZF 

IISS-I 0 B&RE 1996 Endosulfan sulfate 341 
I I 

II SS-6 IO 1 BdRE 1996 Endosulfan sulfate 0.841 J 

()l 
I . 

()l 
o 

9 
o 
o 
o 
-...J 

TABLE 5-3 

CHEMICALS DETECTED IN SEDIMENT AT IR 1 
NAS KEY WEST 

PAGE40F6 



2 6 TABLE 5-3 

Y CHEMICALS DETECTED IN SEDIMENT AT IR 1 
s 
in 

NAS KEY WEST 
K PAGE 5 OF 6 

I Location IDeothi’r I Sourcei2i I Parameter I Result IQual.i3rI 

IIISS-6 I 0 lB&RE 1996lEndrin 3.3 I I 
II ss-7 IO 1 B&RE 1996 Endrin I 2.8 1 J 

IISS-3 I 0 IB~RE 1996 IEndrin 1.21 J 

IISS-1 I 0 IB&RE 1996 IEndrin aldehyde I 380.5 1 J 

IISS-3IIT) 1 0.5 IIT 1993 IEndrin aldehvde 89 1 NC** 

IISS-5 I 0 IB&RE 1996 (gamma-BHC (lindane) I 3.3 1 J 

IISS-3 I 0 IB&RE 1996 loamma-BHC (lindane) I 2 I 
IISS-7 

IISS-6 

0 B&RE 1996 gamma-BHC (lindane) I.7 J 

0 B&RE 1996 gamma-BHC (lindane) 0.78 J 

1138~~ -:‘,;;; ,.“,‘O;.+; B&RE,I996 Heptachlor; &:;<~ ,I8<9” J ,, 

lNs,it’~;,,,~ _, - ,.: Q-, ;:; B@@996 Hept&h@~‘~ :,i .,.-i; -’ ‘4X 7.8” &3’7 

IISS-5 0 B&RE 1996 Heptachlor 2 J 

IISS-3 0 BLRE 1996 Heptachlor I.2 

IISS-7 0 B&RE 1996 Heotachlor 0.76 J 

IISS-3 10 1 B&RE 1996 Heptachlor epoxide I 1.5) J 

IISS-7 I 0 IB~RE 1996 IHeotachlor epoxide I.2 I 
SEMIVOLATILB ORGANIC COMPOUNDS (ug/kg) 

-IIs-1 I 0 IIT 1990 IBenzo(b)fluoranthene 180 

IIS- I 0 IIT 1990 IBenzo(b)fluoranthene I 160 1 J 

Ills-2 I 0 (IT I990 IBenzo(k)fluoranthene I 200 1 J 1 

Location Depth”’ Sourcein Parameter Result Qual.i3i 

IlS-I 0 IT 1990 Benzo(k)fluoranthene 190 J 

llS-3 0 IT 1990 Benzo(k)fluoranthene 160 J 

. 

. . - “, 

IIISS-I I 0.5 IIT 1993 /1,2-dichloroethene I 3 1 J 1 

IISS-4(lT) 1 0.5 IIT 1993 1 I ,2-dichloroethene 2 1 J 

lISS4(IT) I 0.5 IIT I993 (2-butanone I I6 1 

IIISS-GIIT) 1 0.5 IIT 1993 l2-butanone I I4 I I 

IISS4(lT) 1 0.5 IIT 1993 1 Methylene chloride II 1 B, 

IISS-G(IT) I 0.5 IlT 1993 IMethvlene chloride 11 1 B, 

IIS-I 0 IT 1990 Methylene chloride 3 J 

115-3 0 IT 1990 Methylene chloride 3 J 270 
IIS- 0 IT 1990 Methylene chloride 2 J v? 

(0’ 
4’ 

TABLE 5-3 

CHEMICALS DETECTED IN SEDIMENT AT IR 1 
NAS KEY WEST 

PAGE 5 OF 6 

Location Depth(1) Source(2) Parameter Result Qual.(3) Location Depth(1) Source(2) Parameter 

11S~:H. .()~j{ B&RE 19ge Endrin. 1,462.') 11S-1 a IT 1990 Benzo(k)fluoranthene 

IT 1990 Benzo(k)fluoranthene 
.: 

11SS-5 a B&RE 1996 Endrin 6.5 

11SS-6 a B&RE 1996 Endrin 3.3 

11SS-7 a B&RE 1996 Endrin 2.8 J 

11SS-3 a B&RE 1996 Endrin 1.2 J 

11SS-1 a B&RE 1996 Endrin aldehyde 380.5 J 
11SS-3(IT) 0.5 IT 1993 Endrin aldehyde 89 NC" 

11SS-5 a B&RE 1996 gamma-BHC (lindane) 3.3 J 

11SS-3 a B&RE 1996 gamma-BHC (lindane) 2 

01 11SS-7 a B&RE 1996 gamma-BHC (lindane) 1.7 J 
I 

~ 11SS-6 a B&RE 1996 gamma-BHC (lindane) 0.78 J 

11SS~? ',;';'Oy'i< a&R.~.1996 Heptach!Qr, '. ~,:..2(' 18,9. J 

J1SS"4F.... o !F;." Bc$'RE'1996 Heptachlor.:.;);:.' i~c> 7.8, I,idl':;:' 
11SS-5 a B&RE 1996 Heptachlor 2 J 

11SS-3 a B&RE 1996 Heptachlor 1.2 

11SS-7 a B&RE 1996 Heptachlor 0.76 J 

11SS-3 a B&RE 1996 Heptachlor epoxide 1.5 J 

11SS-7 a B&RE 1996 Heptachlor epoxide 1.2 VOLATILE ORGANIC COMPOUNDS (fJg/kg) 

11SS-6(IT) 0.5 IT 1993 1,2-dichloroethene 

11SS-4(IT) 0.5 IT 1993 1,2-dichloroethene 

11SS-4(IT) 0.5 IT 1993 2-butanone 

11SS-6(IT) 0.5 IT 1993 2-butanone 

~ l'lJ;I,):¥\~ !Tl993A ·; Acetorie/ ;";,,:i: ' .• ' , 
......... ·0;5: IT 1993':t:r ,t!\t::ett:Sne .... ,;,':'0. 

11SS-4(IT) 0.5 IT 1993 Methylene chloride 

11S-2 a IT 1990 Benzo(b)fluoranthene 200 J 11SS-6(IT) 0.5 IT 1993 Methylene chloride 

() 11S-1 a IT 1990 Benzo(b)fluoranthene 180 J 11S-1 a IT 1990 Methylene chloride 
-l 

11S-3 a IT 1990 Benzo(b )fluoranthene 160 J 0 
b 11S-2 a IT 1990 Benzo(k)fluoranthene 200 J 0 
0 

11S-3 a IT 1990 Methylene chloride 

11S-2 a IT 1990 Methylene chloride 
..... 

Result 

190 

3 

2 

16 

14 

·c. 150 .. 
,-,"', 

. 130 
11 

11 

3 

3 

2 

Qual.(3) 

J 

J 

J 

J. 

J 

J 

J 

B2 
S' 2 

B2 

B2 

J 

J 

J 
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CHEMICALS DETECTED IN SEDIMENT AT IR 1 
NAS KEY WEST 

8 ts PAGE 6 OF 6 

Location Depth”) Source’*’ Parameter Result QuaI.“’ 

IIS-I 0 IT 1990 Toluene 4 J 

IIS- 0 IT 1990 Toluene 2 J 

IIS-I 0 IT 1990 Xvlenes. total 3 J 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 
1 Depths are in feet. 
2 Data Sources: 

IT 1990 - RI (IT Corporation, 1991) conducted in 1990 by IT Corporation 
IT 1993 - RFllRl (IT Corporation, 1994) conducted in 1993 by IT Corporation 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

3 Qualifier (Qual.) codes: 
8, - Value greater than instrument detection limit, but less than contract 

required quantitation limit 
J - The associated value is an estimated quantity 

. D - Compound analyzed at the secondary dilution factor 
X, - A flag that FORMASTER Ill inserts when the data were entered manually 
C - Confirmed 
NC - Not confirmed 
l * - Elevated detection limit due to the presence of a pesticide, and/or PCB 
+ - Altered pattern 
Z - Elevated CRQL reported due to matrix interferences obscuring the 

compound of interest 
F - Peak offscale and therefore out of linear range 

01 
I 

01 
I\) 

() 

cl 
6 
o o 
--l 

TABLE 5-3 

CHEMICALS DETECTED IN SEDIMENT AT IR 1 
NAS KEY WEST 

PAGE 6 OF 6 

Location Depth(1) Source(2) Parameter Result Qua!.(3) 

11 S-1 0 IT 1990 Toluene 4 

11S-3 0 IT 1990 Toluene 2 

11 S-1 0 IT 1990 Xylenes, total 3 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 
1 Depths are in feet. 
2 Data Sources: 

IT 1990 - RI (IT Corporation, 1991) conducted in 1990 by IT Corporation 

J 
J 

J 

IT 1993 - RFIIRI (IT Corporation, 1994) conducted in 1993 by IT Corporation 
B&RE 1996 - Supplemental RFIIRI conducted in 1996 by B&R Environmental 

3 Qualifier (QuaL) codes: 
B, - Value greater than instrument detection limit, but less than contract 

required quantitation limit 
J - The associated value is an estimated quantity 
D - Compound analyzed at the secondary dilution factor 
X1 - A flag that FORMASTER III inserts when the data were entered manually 
C - Confirmed 
NC - Not confirmed 

Elevated detection limit due to the presence of a pesticide, and/or PCB 
+ - Altered pattern 
Z - Elevated CRQL reported due to matrix interferences obscuring the 

compound of interest 
F - Peak offscale and therefore out of linear range 
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1993 0.5 FOOT 
INORGANIC 
Lead 41.4 

ORGANIC 
4,4'-DDT 
Aroclor-1240 

RET AINING WALL 

1998 
INORGANIC 
Copper 51.6 
Lead 127.6 
linc 1.36.5 

ORGANIC 
4,4'-DOE 296 
4,4'-00T 711 
Aroclor -1260 18260 
Endosulfan I 256 
Endri" 1462 

"" 

Araclor·-1260 1.1 

ORGANIC 

1.32 
134 
1.31 

4,4'--DDE 44 
4,4'-00T 51 
Aroclor-1254 220 
Aroclor-1260 170 
8enzo(a)onthracene 230 

Chrysene 300 
I ... -."....-~-::--==~:- Fluoronthene 400 

1993 0.5 FOOT Phenanthrene 220 

ORGANIC 
4,4'-00E 
4,4'-00T 
Aroclor-1260 
Benzo(a)onthracene 
Benzo( o)pyrene 
beto-BHC 
Bis(2 - eth ylhexyl )ph thala te 
Chrysene 
Endosulfon II 
Endrin 
Fluaronthene 
Phenon threr,e 
Pyrene 

1998 
INORGANIC 

40.5 

.37 

.39 
2400 

170 
180 
20 

480 
250 

83 
.39 

350 
160 
320 

12.1 
40.3 

32,600 
.112 

-, 
I 
I 
I <1 
I 
I 
I 
I 
I 
I 

FORMER 
.6.1At.Allt-..IITi()1I.1 
,,, ..... " ..... H"vt'i 

BUNKER 

<1 

1993 0.5 FOOT 
INORGANIC 
Copper 29.6 
Lead 75.5 
Zinc 150 

ORGANIC 
4,4'-00E .37 
4,4' -OOT 32 

130 
L ___ _ 

~ 
8is(2- eth ylhexyl)phtholale 390 

~~~~IC 9) X. _~y~e:~ __________ :~o, 

Arsenic 
:::apper 
:ron 
Lead 
Zinc 163 1998 

Copper 18.7 - - - <1 II 
Lead 38.9 
Zinc 148 I 
ORGANIC I 1998 : 
4,4' -Of)[ 20 \ INORGANIC I 

I,;A.;;r.;;o..;:,c;.:;lo.;..r -...,;1 2;.;6;.;0;....;.1~O~0~00-\ 1 C app er 21. 6 I 

.--------.:--14 J Leod 46.8 I 
1998 ~ __ 
INORGANIC 24.1 
Copper 

ORGANIC 
4,4' .. D:)l) 

'1,4'--DDE. 
Aroclor -1254 
Ar:lcla' -1260 9U', 
tndosu1fon I 2~).2 

11S8-4 

ORGANIC 
4,4' -DDE 
4,4'-00T 
-'lrocior-1260 
Dieldrin 

1993 

INORGANIC 
1993 0.5 FOOT Cyanide 

rlt .. cro.'1U1cnp, 
·~p.pt():::r!or 

D y~e~e 

ORGANIC 
4,4' -DDT 
Aroclor-1260 

Lead 
110 ORGANIC 
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because it has no ecological threshold; however, Z-butanone concentrations did not exceed Residential 

Soil RBCs selected for nature and extent screening. 

5.4.3.2 Semivolatile Organic Compounds 

Several SVOCs exceeded their screening values in sediment samples collected from the southern 

shoreline. 

Benzo(a)anthracene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, phenanthrene, and pyrene were 

detected at all three IT Corporation 1990 sampling locations. Of the compounds detected at all three 

sample locations, all the maximum concentrations of these SVOCs were consistently detected at IIS-I 

with the exception of bis(2-ethylhexyl)phthalate, which had its maximum concentration at IlS-2. 

Acenaphthylene was detected only in a single sample (IIS-3) while benzo(a)pyrene exceeded the 

88 ug/kg screening value in two samples, with the maximum occurring at IIS-2. Benzo(b)fluoranthene 

and benzo(k)fluoranthene were detected in all three 1990 samples, but were consistently below the 

screening values. Only two SVOCs were detected in sediment during the B&R Environmental 1996 

investigation. Fluoranthene and pyrene were both detected in a single sample (IISS-2). Both detections 

were in excess of screening values. The 289 ug/kg concentration of fluoranthene was slightly less than 

the 350 ug/kg concentration detected nearby at llS-2 in 1990. At 326 ug/kg, the 1996 pyrene 

concentration was slightly greater than the 1990 level (320 mg/kg) detected at I1 S-2. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COP& may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Benzo(b)fluoranthene and benzo(k)fluoranthene were identified as COPCs 

(Section 5.6.2.2) in the human health risk assessment because they are from the same family as other 

COPCs although they do not have their own RBCs. The concentrations of benzo(b)fluoranthene and 

benzo(k)fluoranthene in sediment at IR 1 were less than the Residential Soil Risk-Based Concentrations 

selected for nature and extent screening. 

5.4.3.3 Pesticides 

A number of pesticide compounds were detected in sediment in excess of their screening values at IR I, 

Most maximum concentrations were detected at IISS-1, along the western shore, including 4,4’-DDE 

(296 pg/kg), 4,4’-DDT (711 ug/kg), endosulfan I (256 pg/kg), and endrin (1,462 ug/kg). The maximum 

concentrations of dieldrin and heptachlor were detected to the southeast along the sore at IISS-2 

(18.9 ug/kg) and IISS-4 (13.6 mg/kg), respectively. 4,4’-DDD, beta-BHC, and endosulfan II were 
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because it has no ecological threshold; however, 2-butanone concentrations did not exceed Residential 

Soil RBCs selected for nature and extent screening. 

5.4.3.2 SemivolatHe Organic Compounds 

Several SVOCs exceeded their screening values in sediment samples collected from the southern 

shoreline. 

Benzo(a)anthracene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, phenanthrene, and pyrene were 

detected at all three IT Corporation 1990 sampling locations. Of the compounds detected at all three 

sample locations, all the maximum concentrations of these SVOCs were consistently detected at 11S-1 

with the exception of bis(2-:ethylhexyl) phthalate, which had its maximum concentration at 11S-2. 

Acenaphthylene was detected only in a single sample (11S-3), while benzo(a)pyrene exceeded the 

88 (Jg/kg screening value in two samples, with the maximum occurring at 11S-2. Benzo(b)fluoranthene 

and benzo(k)fluoranthene were detected in all three 1990 samples, but were consistently below the 

screening values. Only two SVOCs were detected in sediment during the B&R Environmental 1996 

investigation. Fluoranthene and pyrene were both detected in a single sample (11 SS-2). Both detections 

were in excess of screening values. The 289 IJg/kg concentration of fluoranthene was slightly less than 

the 350 (Jg/kg concentration detected nearby at 11S-2 in 1990. At 3261J9/kg, the 1996 pyrene 

concentration was slightly greater than the 1990 level (320 mg/kg) detected at 11 S-2. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Benzo(b}fluoranthene and benzo(k)fluoranthene were identified as COPCs 

(Section 5.6.22) in the human health risk assessment because they are from the same family as other 

COPCs although they do not have their own RBCs. The concentrations of benzo(b)fluoranthene and 

benzo(k)fluoranthene in sediment at IR 1 were less than the Residential Soil Risk-Based Concentrations 

selected for nature and extent screening. 

5.4.3.3 Pesticides 

A number of pesticide compounds were detected in sediment in excess of their screening values at IR 1. 

Most maximum concentrations were detected at 11SS-1, along the western shore, including 4,4'-00E 

(296 IJg/kg), 4,4'-DDT (711 j.Jg/kg), endosulfan I (256 j.Jg/kg), and endrin (1,462 jJ9/kg). The maximum 

concentrations of dieldrin and heptachlor were detected to the southeast along the sore at 11SS-2 

(18.91J9/kg) and 11SS-4 (13.6 mg/kg), respectively. 4,4'-000, beta-BHC, and endosulfan II were 
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detected in excess of screening criteria at one sample location each, either IISS-2 or IISS-2. 4,4’-DDE 

and 4,4’-DDT were detected in excess of screening criteria most frequently, in 11 and 9 of 16 samples, 

respectively. Other pesticides detected at levels below screening criteria included 2,4-D, alpha-BHC, 

delta-BHC, endosulfan sulfate, endrin aldehyde, gamma-BHC (lindane), and heptachlor epoxide. Overall 

detection frequency was highest for 4,4’-DDE and 4,4-DDT detected in 15 and 12 of 16 samples, 

respectively. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Delta-BHC was identified as a COPC (see Section 5.6.2.2) in the human 

health risk assessment based on a qualitative evaluation since it does not have an RBC The 

concentration of delta-BHC in sediment at RI 1 was less than the Hull and Sutter (1994) screening value 

selected for nature and extent screening. 2,4-D was selected as an ecological COPC (see 

Section 5.7.4.1.2) because it had no ecological threshold; however, the 2,4-D concentration in sediment at 

IR 1 was less than the RCRA AL selected for nature and extent screening. Endosulfan sulfate, endrin 

aldehyde, and gamma BHC (lindane) were selected as ecological COPCs (see Section 5.7.4.1.2) based 

on the fact that their hazard quotients were greater than one. However, endosulfan sulfate and endrin 

aldehyde had no applicable nature and extent screening values and gamma-BHC (lindane) did not exceed 

twice the background average used as a nature and extent screening value. 

5.4.3.4 Polychlorinated Biphenyls 

Three PCBs were detected in sediment at IR 1. All detections were in excess of the 22.7 pg/kg sediment 

screening value. Aroclor-1248 was detected in a single sample [IISS-l(IT), 120 pg/kg] during the 1993 

investigation. Aroclor-1254 was detected in two samples. The lower concentration (220 pg/kg) was 

detected in 1990 at IIS-I, while the higher concentration (669 ug/kg) was detected farther to the south at 

IISS-2 in 1996. Aroclor-1260 was detected in 14 of the 16 sediment samples tested for PCBs. It was 

detected in all three investigations and was not limited to a particular part of the shoreline, although the 

samples from the western and southwestern part of the site generally contained lower concentrations, 

The maximum concentration was over 800 times the screening value and was detected at IISS-1 

(18,260 pg/kg). 

5.4.3.5 lnorganics 

A number of inorganics were detected in excess of sediment screening values at IR 1. However, several 

of these parameters were either detected only a single time (cadmium, 1.1 mg/kg; cyanide, 13 mg/kg) or 
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detected in excess of screening criteria at one sample location each, either 11SS-2 or 11SS-2. 4,4'-DDE 

and 4,4'-DDT were detected in excess of screening criteria most frequently, in 11 and 9 of 16 samples, 

respectively. Other pesticides detected at levels below screening criteria included 2,4-D, alpha-BHC, 

delta-BHC, endosulfan sulfate, endrin aldehyde, gamma-BHC (lindane), and heptachlor epoxide. Overall 

detection frequency was highest for 4,4'-DDE and 4,4-DDT detected in 15 and 12 of 16 samples. 

respectively. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Delta-BHC was identified as a COPC (see Section 5.6.2.2) in the human 

health risk assessment based on a qualitative evaluation since it does not have an RBC. The 

concentration of delta-BHC in sediment at RI 1 was less than the Hull and Sutter (1994) screening value 

selected for nature and extent screening. 2,4-D was selected as an ecological CO PC (see 

Section 5.7.4.1.2) because it had no ecological threshold; however, the 2,4-D concentration in sediment at 

IR 1 was less than the RCRA AL selected for nature and extent screening. Endosulfan sulfate, endrin 

aldehyde, and gamma BHC (lindane) were selected as ecological COPCs (see Section 5.7.4.1.2) based 

on the fact that their hazard quotients were greater than one. However, endosulfan sulfate and endrin 

aldehyde had no applicable nature and extent screening values and gamma-BHC (lindane) did not exceed 

twice the background average used as a nature and extent screening value. 

5.4.3.4 Polychlorinated Biphenyls 

Three PCBs were detected in sediment at IR 1. All detections were in excess of the 22.7 jJg/kg sediment 

screening value. Aroclor-1248 was detected in a single sample [11S5-1(IT), 120 1J9/kg] during the 1993 

investigation. Aroclor-1254 was detected in two samples. The lower concentration (220 I-lg/kg) was 

detected in 1990 at 115-1, while the higher concentration (669 fJgJkg) was detected farther to the south at 

11SS-2 in 1996. Aroclor-1260 was detected in 14 of the 16 sediment samples tested for PCBs. It was 

detected in all three investigations and was not limited to a particular part of the shoreline, although the 

samples from the western and southwestern part of the site generally contained lower concentrations. 

The maximum concentration was over 800 times the screening value and was detected at 11SS-1 

(18,260 jJg/kg). 

5.4.3.5 Inorganics 

A number of inorganics were detected in excess of sediment screening values at IR 1. However, several 

of these parameters were either detected only a single time (cadmium, 1.1 mg/kg; cyanide, 13 mg/kg) or 

AIK-OES-9? -5350 5-56 eTO-OOO? 



Rev. 1 
6/l 3197 

/- 
were detected only once at a value that exceeded screening levels (beryllium, 20.1 mglkg; mercury, 

0.15 mg/kg). None of these exceedances occurred during the 1996 Supplemental RFI/RI, although 

barium and mercury were detected at lower concentrations in 1996 samples. Copper, lead, and zinc were. 

all detected in each of the 16 sediment samples at IR 1. Of these three parameters, lead (12 samples) 

was’ most frequently in excess of the screening values, followed by copper (10 samples), and zinc 

(6 samples). These exceedances were divided among 1996 samples and samples from previous 

investigations, although the maximum concentrations of lead (IISS-5, 226 mg/kg) and zinc (IISS-6, 

484 mg/kg) were detected in 1996 samples, while the maximum copper concentration (II S-l, 132 mg/kg) 

occurred in a 1990 sample. Arsenic was detected in 15 samples, although only three of these 

concentrations were in excess of the 5.2-mg/kg screening value. Two of these exceedances were from 

the 1996 Supplemental RFVRI (llSS-4, 12.1 mg/kg and IISS-6, 10.8 mg/kg), and one was from the 1993 

RFVRI [IISS-2(lT), 9 mg/kg]. Iron was detected in excess of its 23,000 mg/kg screening value at two 

1996 sample locations (llSS-4, 32,600 mg/kg; IISS-6, 27,700 mg/kg). Several inorganics, including 

aluminum, antimony, barium, chromium, cobalt, manganese, nickel, silver, tin, and vanadium were 

detected at the site but were consistently below sediment screening values. 

,._ 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Antimony and manganese were identified as COPCs (see Section 5.6.2.2) in 

the human health risk assessment, but did not exceed the selected nature and extent screening level due 

to the conservative non-cancer hazard index applied to the EPA RBCs during the risk assessment 

process. Aluminum, beryllium, tin, and vanadium were selected as ecological COPCs (see 

Section 4.7.4.1.2) based on a comparison with twice the average background concentration, because no 

suitable ecological threshold was available. The selected nature and extent screening values for these 

compounds were not ecological screening levels, and were higher than twice the average background 

concentrations. 

5.4.4 Surface Water 

Data from the 1993 IT Corporation RFVRI were considered in the analysis of contamination surface water 

at IR 1. No other investigations tested for surface-water contamination at IR 1. Chemicals that were 

detected in surface-water samples are listed in Table 5-4. This table includes analytical results from 

historical sampling events only, as no surface-water samples were collected during the Supplemental 

RFVRI, at IR 1 because the surface water is open ocean water (see Appendix D, Section 7). Figure 5-l 1 

shows the occurrence of analytes that exceeded screening values and indicated possible surface-water 

contamination. 
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were detected only once at a value that exceeded screening levels (beryllium, 20.1 mg/kg; mercury, 

0.15 mg/kg). None of these exceedances occurred during the 1996 Supplemental RFI/RI, although 

barium and mercury were detected at lower concentrations in 1996 samples. Copper, lead, and zinc were 

all detected in each of the 16 sediment samples at IR 1. Of these three parameters, lead (12 samples) 

was most frequently in excess of the screening values, followed by copper (10 samples), and zinc 

(6 samples). These exceedances were divided among 1996 samples and samples from previous 

investigations, although the maximum concentrations of lead (11 SS-5, 226 mg/kg) and zinc (11 SS-6, 

484 mg/kg) were detected in 1996 samples, while the maximum copper concentration (11S-1, 1~12 mg/kg) 

occurred in a 1990 sample. Arsenic was detected in 15 samples, although only three of these 

concentrations were in excess of the 5.2-mg/kg screening value. Two of these exceedances were from 

the 1996 Supplemental RFIIRI (11 SS-4, 12.1 mg/kg and 11 SS-6, 10.8 mg/kg), and one was from the 1993 

RFIIRI [11SS-2(IT), 9 mg/kg]. Iron was detected in excess of its 23,000 mg/kg screening value at two 

1996 sample locations (11SS-4, 32,600 mg/kg; 11SS-6, 27,700 mg/kg). Several inorganics, including 

aluminum, antimony, barium, chromium, cobalt, manganese, nickel, silver, tin, and vanadium were 

detected at the site but were consistently below sediment screening values. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Antimony and manganese were identified as COPCs (see Section Ei.6.2.2) in 

the human health risk assessment, but did not exceed the selected nature and extent screening level due 

to the conservative non-cancer hazard index applied to the EPA RBCs during the risk assessment 

process. Aluminum, beryllium, tin, and vanadium were selected as ecological COPCs (see 

Section 4.7.4.1.2) based on a comparison with twice the average background concentration, because no 

suitable ecological threshold was available. The selected nature and extent screening values for these 

compounds were not ecological screening levels, and were higher than twice the average background 

concentrations. 

5.4.4 Surface Water 

Data from the 1993 IT Corporation RFIIRI were considered in the analysis of contamination surface water 

at IR 1. No other investigations tested for surface-water contamination at IR 1. Chemicals that were 

detected in surface-water samples are listed in Table 5-4. This table includes analytical results from 

historical sampling events only, as no surface-water samples were collected during the Supplemental 

RFI/RI, at IR 1 because the surface water is open ocean water (see Appendix D, Section 7). Fi9ure 5-11 

shows the occurrence of analytes that exceeded screening values and indicated possible surface-water 

contamination. 
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TABLE 5-4 

CHEMICALS DETECTED IN SURFACE WATER AT IR 1 

NAS KEY WEST 

Location 1 Source(‘) 1 

INORGANICS @g/L) 

Parameter 1 Result 1 Qual.‘2~l 

IISS-l(IT) IIT 1993 /Barium 1 5.9 ( B, 

II SS-NT) IIT 1993 IBarium 1 5.8 1 B, 

IISS-G(IT) IT 1993 Barium 5.8 B, 

IlSS-3(lT) IT 1993 Barium 5.6 B, 

IIS.% IT 1993 Barium 5.4 4 

IlSS4(lT) IT 1993 Iron 37.8 B, 
II SS-G(IT) IT 1993 Iron 27.5 B, 

IISS-6(IT) IIT 1993 IZinc 9.4 1 B, 

IISS-l(IT) IIT 1993 IZinc 1 7.6 1 B, 

IIISS-5rlT) IIT 1993 kinc 1 6.8 1 B, 1 

I1 SS-2(lT) IIT 1993 IZinc 1 6 1 6 
II SS-3(lT) IIT 1993 IZinc I 5 

I 
1 B, 

I 

VOLATILE ORGANIC COMPOUNDS ha/L) 

IISS-4(lT) IIT 1993 Acetone 1 8 1 J 

II SS-4(lT) IIT 1993 IMethvlene chloride I 1 1 B,J 

Shading indicates a concentration in excess of the screening values (See Table C.3-3). 
1 Data Sources: 

IT 1993 - RFI/RI (IT Corporation, 1994) conducted in 1993 by IT Corporation 
2 Qualifier (Qual.) codes: 

B, - Value greater than instrumentation detection limit, but less than contract required 
quantitation limit. 

J - The associated value is an estimated quantity. 
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TABLE 54 

CHEMICALS DETECTED IN SURFACE WATER AT IR 1 

NAS KEY WEST 

Location Sourcelll Parameter Result I Qual.12i I 

Shading indicates a concentration in excess of the screening values (See Table C.3-3}. 
1 Data Sources: 

IT 1993 - RFVRI (IT Corporation, 1994) conducted in 1993 by IT Corporation 
2 Qualifier (Qual.) codes: 

B1 - Value greater than instrumentation detection limit, but less than contract required 
quantilation limit 

J - The associated value is an estimated quantity. 
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1,. 
Metals and VOCs were the only contaminants detected in surface water at IR 1. VOC contamination was 

isolated in a single sample and was consistently below the screening values. Two metals, antimony and 

tin, exceeded screening values; and only antimony did so uniformly at every sample location. 

Screening values were obtained from a variety of sources including FDEP SWQSs, EPA Region IV 

Freshwater and Marine Screening Values, EPA AWQCs for Fresh and Marine Waters, Proposed RCRA 

ALs, EPA Region III Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and background levels 

from the Comprehensive Background Report (Appendix F). The selection process for the nature and 

extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-3 contains all values 

considered, as well as those actually selected for the nature and extent screening of surface-water 

samples. 

5.4.4.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface-water samples. Acetone and methylene 

chloride were detected at low levels at II SS-4( IT). 

5.4.4.2 Semivolatile Organic Compounds 
n’- 

No SVOCs were detected in surface water at IR 1. 

5.4.4.3 Pesticides 

No pesticides were detected in surface water at IR 1. 

5.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in surface water at IR 1. 

5.4.4.5 lnorganics 

Antimony was detected in excess of its 67 ug/L screening value at all six of the sampling locations. 

Concentrations detected were relatively consistent, ranging from 270 ug/kg at IISS-2(lT) to 236 ug/kg at 

IISS-5(lT). Tin was detected in excess of its 0.01 ug/L screening value at 2 of 6 sampling locations. 

These concentrations were detected at IISS-5(lT) (134 ug/L) and IISS-2(IT) (118 ug/L). Other 
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Metals and VOCs were the only contaminants detected in surface water at IR 1. VOC contamination was 

isolated in a single sample and was consistently below the screening values. Two metals, antimony and 

tin, exceeded screening values; and only antimony did so uniformly at every sample location. 

Screening values were obtained from a variety of sources including FDEP swass, EPA Region IV 

Freshwater and Marine Screening Values, EPA AWaCs for Fresh and Marine Waters, Proposed RCRA 

ALs, EPA Region III Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and background levels 

from the Comprehensive Background Report (Appendix F). The selection process for the nature and 

extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-3 contains all values 

considered, as well as those actually selected for the nature and extent screening of surface-water 

samples. 

5.4.4.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface-water samples. Acetone and methylene 

chloride were detected at low levels at 11SS-4(IT). 

5.4.4.2 Semivolatile Organic Compounds 

No SVOCs were detected in surface water at IR 1. 

5.4.4.3 Pesticides 

No pesticides were detected in surface water at IR 1. 

5.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in surface water at IR 1. 

5.4.4.5 Inorganics 

Antimony was detected in excess of its 67 I-Ig/L screening value at all six of the sampling locations. 

Concentrations detected were relatively consistent, ranging from 270 f,Jg/kg at 11 SS-2(IT) to 236 f,Jg/kg at 

11SS-5(IT). Tin was detected in excess of its 0.01 f,Jg/L screening value at 2 of 6 sampling locations. 

These concentrations were detected at 11SS-5(IT) (134 f,Jg/L) and 11SS-2(IT) (118 I-Ig/L). Other 
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inorganic& including aluminum, barium, iron, and zinc were detected in surface water at IR 1, but were 

below their respective screening values. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Aluminum, barium, iron, and zinc were identified as COPCs (see 

Section 5.6.2.2) in the human health risk assessment based on a qualitative evaluation since they do not 

have RBCs. Aluminum, barium, iron, and zinc concentrations in surface water at IR 1 were less than their 

nature and extent screening criteria selected from twice the background average concentration, proposed 

RCRA ALs, Florida Surface Water Quality Standards, and EPA Region III Marine BTAG Surface Water 

Screening Levels, respectively. 

5.4.5 Groundwater 

Data from a number of sampling efforts including the 1986 Geraghty and Miller Verification Study, the 

1990 IT Corporation RI, the 1993 IT Corporation RFI/RI, and this Supplemental RFI/RI were considered in 

the analysis of groundwater contamination at IR 1. Chemicals that were detected in groundwater samples 

are listed in Table 5-5. This table includes analytical results from all applicable historical sampling events 

as well as this Supplemental RFI/RI. The 1986 Geraghty and Miller and the 1990 IT Corporation RI 

samples were tested for VOCs, SVOCs, pesticides, PCBs, and inorganics. The 1993 IT Corporation 

RFI/RI and this Supplemental RFI/RI samples were tested for pesticides, PCBs, and inorganics in all 

samples. A single 1993 sample was tested for VOCs and SVOCs. Figures 5-12 through 5-15 show the 

occurrence of analytes that exceeded screening values and indicate possible groundwater contamination. 

lnorganics were the most frequently detected chemical fraction, followed by pesticides. lnorganics were 

detected in samples from all investigations, but both extent and degree of inorganic contamination 

appeared to be reduced in the 1996 samples. The opposite was true of pesticide contamination. A limited 

amount of pesticide contamination was detected in previous sampling investigations. Most of the detected 

pesticides were found in 1996 samples. 

Screening values were obtained from a variety of sources including SDWA MCLs, SDWA Secondary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1, 
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Inorganics were the most frequently detected chemical fraction, followed by pesticides. Inorganics were 

detected in samples from all investigations, but both extent and degree of inorganic contamination 

appeared to be reduced in the 1996 samples. The opposite was true of pesticide contamination. A limited 

amount of pesticide contamination was detected in previous sampling investigations. Most of the detected 

pesticides were found in 1996 samples. 

Screening values were obtained from a variety of sources including SDWA MCLs, SDWA Secondary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 
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NAS KEY WEST 
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1 Location I Source”) I Parameter 1 Result 1 Qual.f2)I 

INORGANICS IualLl 

IlMWl-2 

II KWM-02 

I I 

IT 1993 IBarium ~~~ 64.3 1 B, 

IT 199 3 Barium 63.2 4 
5 Barium 50.4 

/IT 1990 Barium 45.1 6. 

0'1 
I 

0) 
tv 

(') 
-i o 
b o o ..... 

Location Source(1) Parameter 
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Result I Qual,(2) I Location Source(1) 

11 KWM-02 G&M 1986 

11 KWM-03 G&M 1986 

11 KWM-01 G&M 1986 

11 KWM-04 G&M 1986 

11MW-1 IT 1993 

11KWM-03 IT 1993 

11 KWM-02 IT 1993 

11MW1~~,~~sf';\' " .IJ\J~~PFjM~) .• 
J1MWf·$ .•..•• ". ··iW£~j IrfMo·· .• ·fK 

11KWM-02 IT 1990 

11 MW-5 IT 1993 

11 MW-3 IT 1993 

11MW1-1 IT 1990 

11MW1-1 IT 1993 

11KMW-04 IT 1990 

11 MW-1 IT 1993 

11 KWM-03 IT 1990 

11MW1-3 IT 1993 

11MW1-3 B&RE 1996 

11MW1-2 IT 1993 

11 KWM-02 IT 1993 

11MW1-2 B&RE 1996 

11 KWM-01 IT 1990 

11 MW-1 B&RE 1996 

11 KWM-01 B&RE 1996 

11 MW-3 B&RE 1996 

11 KWM-02 B&RE 1996 

11 KWM-03 IT 1993 

iiMW-5 B&RE 1996 

11MW1-1 B&RE 1996 

11 KWM-03 B&RE 1996 

Parameter Result Qual,(2) 

Arsenic 7 

Arsenic 7 

Arsenic 6 

Arsenic 6 

Arsenic 5.8 B1 

Arsenic 4.9 B1 

Arsenic 3.6 B1 

§ari!J'PXY' ~:€!.rE~.~c ,-. t;360 .. . .... E 

Barium; ..•. , '. " .. : '.:.; .. , .. ' .... ,v:.', 1;310. E 
Barium 566 

Barium 496 

Barium 277 

Barium 227 E 

Barium 147 B1 

Barium 93.5 B1 

Barium 75.4 Bl 

Barium 73.8 B1 

Barium 69.9 B1 

Barium 64.6 

Barium 64.3 Bl 

Barium 63.2 Bl 

Barium 50.4 

Barium 45.1 Bl 

Barium 43.2 

Barium 41.5 J 

Barium 40.3 

Barium 38.2 

Barium 37 Bl 

Barium 36.3 

Barium 14.6 

Barium 12.1 
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Location Source”] I Parameter I Result I Qual.@jI 

IIMWI-1 

IlMWl-1 

IIT 1990 

IIT 1993 

IChromium 

IChromium 

II KWM-04 IT 1990 Chromium 61.2 

IIMW-1 IT 1993 Chromium 51.3 

II KWM-03 IT 1990 Chromium 33.2 

II KWM-03 

II MW-3 

IIT 1993 Chromium 

IB&RE 1996 IChromium 

21.7 1 

12.6 t 

IIMWI-3 

II MW-5 

IIT 1993 

IIT 1993 

Chromium 

ICobalt 
I 11.4 

48.1 1 B, 

IIMWI-2 IIT 1990 ICobalt 43.7 1 B, 

IIMWI-3 IIT 1990 ICobalt 31.9 1 B, 

Location 

II KWM-03 

IIMWI-3 

Source”’ Parameter Result QuaI.‘*’ 

IT 1990 Copper 136 

BBRE 1996 CorJaer 88.4 

IIMWI-1 IIT 1990 /Copper 64.5 

IIMW-1 IB&RE 1996 

1 

ICopper 60.5 1 

IIIKWM-01 IB&RE 1996 ICobalt I 2.9 1 I 

IIMW-1 IB&RE 1996 I Iron 184.1 1 

II KWM-03 IB&RE 1996 IIron 80.5 1 

IIMWI-3 

IIMW-1 

/IT 1993 

[IT 1993 

ICopper 

ICopper 

( 462 

1 332 

IIIMWI-2 IIT 1993 ICoDDer 1 208 1 I 

IIMWI-2 

IlMW-3 

IB&RE 1996 IIron 

IB&RE 1996 IIron 

62.4 ( 

51.4 I 
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CHEMICALS DETECTED IN GROUNDWATER AT IR 1 
NAS KEY WEST 

PAGE 3 OF 5 

I Location I Sourcefll I Parameter I Result I Quai. 

II KWM-03 /IT 1990 IManganese 

I1 KWM-02 IBGRE 1996 /Manganese 

IIMWI-1 B&RE 1996 Manganese 28.7 

I1 MW-5 BBRE 1996 Manganese 25.7 

II KWM-01 B&RE 1996 Manganese 8.8 J 

II KWM-01 IT 1990 Manganese 8.4 B, 

IIMWI-2 

II KWM-03 

IB&RE 1996 IManganese 

IB&RE 1996 IManganese 

Location I Source”’ I Parameter Result lQual!*‘I 

IIMWI-3 IT 1993 Mercury 0.58 

IIMWI-3 B&RE 1996 Mercury 0.43 

IIMWI-2 IT 1993 Mercury 0.34 

II KWM-03 IT 1993 Mercurv 0.24 

IIIMWI-1 IIT 1993 IMerCuN I 0.21 I I 

IIMWI-3 B&RE 1996 Nickel 

IlMW-1 B&RE 1996 Nickel 

li;wwl~j~;;,~ ..:,“Y&$ @&i?(% 99fi : s 
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II MW-5 IT 1993 Silver 22 
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I1 MW-3 IT 1993 Tin 30 
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11KWM-03 IT 1990 

11MW1-3 IT 1993 

11MW1-3 B&RE 1996 

11MW1-2 IT 1993 

11KWM-03 IT 1993 

11MW1-1 IT 1993 

11 KWM-01 

If' 
11Mw.l~9;r 
i1MW~5 
11KWM-02 
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Location Source”) Parameter Result Qual.(2) 
” .., ,” ,, 

~~~~$j,~~.~,~~ : I,,; [TiQS$%~:~ .:: @i@$urn? :‘,,a2 yl: I‘, y.,;;:.: 55g 
2’“_ “.” I ^ _ 

1% ;A 2. 
II KWM-04 IT 1990 Vanadium 40.8 B, 
IIMWI-1 IT 1993 Vanadium 29.5 B, 

II KWM-03 IT 1993 Vanadium 24.4 B, 

IIMW-1 IT 1993 Vanadium 16.2 B, 
II KWM-03 B&RE 1996 Vanadium 15.7 

IIMWI-1 B&RE 1996 Vanadium 9.3 

II KWM-01 B&RE 1996 Vanadium 4.1 J 

IIMW-1 B&RE 1996 Vanadium 2.3 1 

IIMW-3 IB&RE 1996 IVanadium 2 

, 
IIMW-3 IT 1993 Zinc 525 

II KWM-03 IT 1990 Zinc 432 

IIMW-1 IT 1993 Zinc 424 

IIMWI-3 IT 1993 Zinc 324 

a 
8 
s 

IIMWI-1 IIT 1990 IZinc 171 I 
II KWM-04 IIT 1990 /Zinc I 136.6 1 

II KWM-03 IT 1993 Zinc 120 

IIMWI-3 B&RE 1996 Zinc 96.2 

IIMWI-1 IT 1993 Zinc 74.2 
I I I 1 

IIMW-I IB&RE 1996 IZinc I 56.2 i 1 , 
IlMWl-2 B&RE 1996 Zinc 52.2 

II KWM-01 IT 1990 Zinc 26.9 

II KWM-02 IT 1993 Zinc 12.8 B, 
PESTlClDESlPCBs (us/L) 

II KWM-02 G&M 1986 Acenaphthene 7.4 

II KWM-02 G&M 1986 Anthracene 1.1 

II KWM-02 G&M 1986 Fluoranthene 2.4 

II KWM-02 G&M 1986 Fluorene 7.5 
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SEMIVOLATILE ORGANIC COMPOUNDS (llg/L) 
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I Location I Source(‘) I Parameter I Result I~ua~.(~)l 
IIIKWM-02 lG&M 1986 IPyrene I 1 I I 
VOLATILE ORGANIC COMPOUNDS (udL) 

IIMWI-2 IT 1990 Acetone 4 J 

IIMWI-3 IT 1990 Acetone 2 J 

!IQQiJ$lgg. +.:‘;; 2 m&l9~f% ._ g&&ii p:y~ : ,_ 1.6 ~’ ‘~,“ 

IlMWl-3 IT 1990 Carbon disulfide 1 B,J 
II KWM-02 G&M 1986 Ethvlbenzene 1.6 

fl.f@&@@ .,ji$;.,;$ G&M 1986 ’ Methylene chloride ‘- ., 5.2, j” BG’ 

IIKWM-01 G&M 1986 Methvlene chloride 3.9 BG* 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-4). 
1 Data Sources: 

G&M 1986 - Verification Study (Geraghty and Miller, 1987) conducted in 1986 by 
Geraghty and Miller 
IT 1990 - RI conducted in 1990 by IT Corporation (1991) 
IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
BBRE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) codes: 
B, - 

J - 
lr 

E, - 
D - 
BG*- 

B, - 

Value greater than instrument detection limit, but less than contract 
required quantitation limit 
The associated value is an estimated quantity 
Compound exceeded calibration range of instrument 
The reported value is estimated because of the presence of interference 
Compound analyzed at a secondary dilution 
Qualifier definition not available 
Analyte was found in the blank as well as the sample 

IIMWI-3 IIT 1990 Methylene chloride I 1 1 bJ 
II KWM-04 IIT 1990 IMethvlene chloride 1 1 B,J 

II KWM-02 G&M 1986 Toluene 4.3 

II KWM-04 G&M 1986 Trans-1,2-dichloroethene 18 
i.- ,“-^I- 

If@@@ .::;$<j;< ~@,~,$~@ 23. ~~)&~~~~I#~~~- “,;,’ 1~ ,‘: I: ,14; ,-i dA- ‘. .\.G$$ 

II KWM-04 IfT 1990 Trichloroethene 1 J 

II KWM-02 1~8~ 1986 IXylenes, total I 7.2 1 
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8 
s 
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6 o o 
--J 

Location Parameter 

11 KWM-02 Pyrene 

VOLATILE ORGANIC COMPOUNDS (llg/L) 

11MW1-2 IT 1990 Acetone 

11MW1-3 IT 1990 Acetone 

J1t<WM,{)~ ~,-";LL·-+:(. ;G~~);1Qe6, :. ~~,,:zene ..•. ,\,.>"'. 

11MW1-3 IT 1990 Carbon disulfide 

11 KWM-02 G&M 1986 Ethylbenzene 

1}~M;i)~·· •. ·S{~··.~~ O&M 1986 Me~hylene chloride 

11 KWM-01 G&M 1986 Methylene chloride 

11 KWM-04 G&M 1986 Methylene chloride 

11 KWM-02 G&M 1986 Methylene chloride 

11 KWM-01 IT 1990 Methylene chloride 

11MW1-1 IT 1990 Methylene chloride 

11MW1-2 IT 1993 Methylene chloride 

11MW1-2 IT 1990 Methylene chloride 

11 KWM-02 IT 1990 Methylene chloride 

11MW1-3 IT 1990 Methylene chloride 

11 KWM-04 IT 1990 Methylene chloride 

11 KWM-02 G&M 1986 Toluene 
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Shading indicates a concentration in excess of the screening values (See 
Table C.3-4). 

Data Sources: 
G&M 1986 - Verification Study (Geraghty and Miller, 1987) conducted in 1986 by 
Geraghty and Miller 
IT 1990 - RI conducted in 1990 by IT Corporation (1991) 
IT 1993 - RFIIRI conducted in 1993 by IT Corporation (1994) 
8&RE 1996 - Supplemental RFIIRI conducted in 1996 by 8&R Environmental 

2 Qualifier (QuaL) codes: 
8 j - Value greater than instrument detection limit, but less than contract 

required quantitation limit 
J - The associated value is an estimated quantity 
E - Compound exceeded calibration range of instrument 
E2 - The reported value is estimated because of the presence of interference 
D - Compound analyzed at a secondary dilution 
8G*- Qualifier definition not available 
82 - Analyte was found in the blank as well as the sample 

11 KWM-04 G&M 1986 Trans-1,2-dichloroethene 18 

11ISWMi()l{·:.~:Xi~i~ l?~M 1 ~8g . \; :r~IChil)rpetMnl:f .... " .. :. .14ps ····e;L;} 

11 KWM-04 IT 1990 Trichloroethene 1 J 
11 KWM-02 G&M 1986 Xylenes, total 7.2 
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APPROXIMATE EXTENT OF EXCAVATION 1 
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and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

5.4.5.1 Volatile Organic Compounds 

Although nine VOCs were detected in groundwater, only benzene, methylene chloride, and trichloroethene 

exceeded screening values. Benzene was detected at a concentration above the Tap Water RBC 

(0.36 uglL) used as a screening value only at IIKWM-02 (1.6 ug/L) in 1986. Methylene chloride was 

detected at monitoring well IIKWM-03 in 1986 at a concentration only slightly above the Tap Water RBC 

used as a screening value. Methylene chloride was also detected at other monitoring wells in other 

investigations, but at levels below the screening value. Trichloroethene was detected at monitoring well 

II KWM-04 (14 pg/L) in 1986 at a concentration over 8 times the selected screening value. 

Trichloroethene was detected at the same well in 1990 by IT Corporation at a level less than the screening 

value. Trichloroethene was not detected in any other monitoring well in any other investigation. Other 

VOCs, including acetone, carbon disulfide, ethylbenzene, toluene, trans-1,2-dichloroethene, and xylenes 

were detected in groundwater at IR 1, but were below their respective screening values. Generally, the 

broadest spectrum of VOCs was detected by Geraghty and Miller in 1986. When the same compounds 

were detected in later investigations, concentrations were consistently low and occurrences were isolated. 

VOCs were not tested for by B&R Environmental during the 1996 Supplemental RFI/RI, as per the 

Sampling and Analysis Plan (ABB, 1995). 

,‘, 

5.4.5.2 Semivolatile Organic Compounds 

Only a single SVOC, phenanthrene, was detected in excess of its screening value in groundwater at IR 1 

in 1986. It was detected in a single well (IlKWM-02, 14 ug/L). Other SVOCs detected in 1986; included 

acenaphthene, anthracene, fluoranthrene, fluorene, and pyrene. All were below screening values. 

SVOCs were not detected in any later investigations. B&R Environmental did not test for SVOCs during 

the 1996 Supplemental RFIIRI, as per the Sampling and Analysis Plan (ABB, 1995). 

5.4.5.3 Pesticides 

_L. 

Prior to 1996, only five pesticides had been detected in groundwater at IR 1 -- all in the same well 

(IIMWI-2). Alpha-chlordane and gamma-chlordane were detected in 1990 and 1993, while 4,4’-DDE, 

beta-BHC, and heptachlor epoxide were detected in 1993. Only, 4,4-DDE, beta-BHC and heptachlor 

epoxide exceeded groundwater screening values in 1993. None of these compounds were detected in 

1996. In 1996, other pesticides were detected in excess of screening values at II MW?-2, as well as other 
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and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

5.4.5.1 Volatile Organic Compounds 

Although nine VOCs were detected in groundwater, only benzene, methylene chloride, and trichloroethene 

exceeded screening values. Senzene was detected at a concentration above the Tap Water RSC 

(0.36 iJg/L) used as a screening value only at 11KWM-02 (1.6 iJg/L) in 1986. Methylene chloride was 

detected at monitoring well 11 KWM-03 in 1986 at a concentration only slightly above the Tap Water RSC 

used as a screening value. Methylene chloride was also detected at other monitoring wells in other 

investigations, but at levels below the screening value. Trichloroethene was detected at monitoring well 

11 KWM-04 (14 iJg/L) in 1986 at a concentration over 8 times the selected screening value. 

Trichloroethene was detected at the same well in 1990 by IT Corporation at a level less than the screening 

value. Trichloroethene was not detected in any other monitoring well in any other investigation. Other 

VOCs, including acetone, carbon disulfide, ethylbenzene, toluene, trans-1,2-dichloroethene, and xylenes 

were detected in groundwater at IR 1, but were below their respective screening values. Generally, the 

broadest spectrum of VOCs was detected by Geraghty and Miller in 1986. When the same compounds 

were detected in later investigations, concentrations were consistently low and occurrences were~ isolated. 

VOCs were not tested for by S&R Environmental during the 1996 Supplemental RFI/RI, as per the 

Sampling and Analysis Plan (ASS, 1995). 

5.4.5.2 Semivolatile Organic Compounds 

Only a single SVOC, phenanthrene, was detected in excess of its screening value in groundwater at IR 1 

in 1986. It was detected in a single well (11 KWM-02, 14 iJg/L). Other SVOCs detected in 1986; included 

acenaphthene, anthracene, fluoranthrene, fluorene, and pyrene. All were below screenin!~ values. 

SVOCs were not detected in any later investigations. S&R Environmental did not test for SVOCs during 

the 1996 Supplemental RFI/RI, as per the Sampling and Analysis Plan (ASS, 1995). 

5.4.5.3 Pesticides 

Prior to 1996, only five pesticides had been detected in groundwater at IR 1 -- all in the same well 

(11 MW1-2). Alpha-chlordane and gamma-chlordane were detected in 1990 and 1993, while 4,4'-DDE, 

beta-SHC, and heptachlor epoxide were detected in 1993. Only, 4,4'-DDE, beta-SHC and heptachlor 

epoxide exceeded groundwater screening values in 1993. None of these compounds were dEltected in 

1996. In 1996, other pesticides were detected in excess of screening values at 11MW1-2, as well as other 
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wells. Chlordane (57.9 ug/L), heptachlor (1 ug/L), and 4,4’-DDD (1.3 ug/L) were detected in excess of 

screening values at II MWl-2 in 1996. None were detected elsewhere in groundwater at IR 1. 

Alpha-BHC was detected in excess of screening values in two 1996 groundwater samples (II MWI-3, 

0.015 ug/L and II MW-1, 0.013 ug/L). Gamma-BHC (lindane) was detected in four 1996 samples, and 

exceeded the selected screening value (0.052 pg/L) in two wells (II MW-5, 0.16 ug/L and II KWM-02, 

0.087 us/L). Considering 1996 data, as well as the results from previous investigations, BHC isomers 

were detected in groundwater samples a total of 7 times and only two detections occurred in the same 

well, alpha-BHC and gamma-BHC (lindane) , both in IIMWI-3 in 1996. Endosulfan I, detected in six 1996 

samples, was the most frequently detected pesticide compound in groundwater at IR 1. However, it 

exceeded the selected screening value (2 us/L), in a single sample (IIMWI-2, 5.9 us/L). Dieldrin was the 

pesticide compound most frequently detected in excess of screening values. It exceeded its O.O02+g/L 

screening value in all four samples in which it was detected. Three of the detections were of comparable 

concentrations (II MW-5, II MWI-1, and I1 MW-I), all approximately 0.02 ug/L. The fourth (II KWM-01, 

0.011 pg/L) was lower. Endosulfan sulfate was detected once in 1996, but was below the screening 

value. 

5.4.5.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at IR I. 

5.4.5.5 lnorganics 

A number of inorganic parameters were detected in groundwater at IR 1 between 1986 and 1996. A 

limited number of inorganics were detected in 1986; a broad spectrum of parameters were detected and 

appeared fairly widespread in 1990 and 1993; and in 1996, detections were limited and greatly reduced 

from 1990 and 1993 concentrations. In 1996, only five inorganic parameters (antimony, iron, lead, 

manganese, and selenium) exceeded screening values. Of these compounds, iron, lead, manganese, 

and selenium each exceeded their respective criteria only once. Each inorganic parameter detected in 

excess of screening values during any investigation is discussed individually below. 

Aluminum was detected eight times at seven monitoring well locatons at IR 1 between 1990 and 1993. Of 

those eight detections, seven exceeded the screening value (200 ug/L). The maximum concentration 

detected at IIMWI-3 (46,500 ug/L) in 1990 was greater than 200 times the screening value. Other high 

concentrations were detected at II MWI -2 (34,900 pg/L), II KWM-02 (12,800 ug/L), II MWI-1 (5,870 us/L), 

IIKWM-04 (3,865 ug/L), and IIKWM-03 (2,120 ug/L) all in 1990. Aluminum was not detected at any 

monitoring well in 1996. 
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wells. Chlordane (57.9 1J9/L), heptachlor (1 I1g/L), and 4,4'-000 (1.3 fJ9/L) were detected in excess of 

screening values at 11MW1-2 in 1996. None were detected elsewhere in groundwater at IR 1. 

Alpha-BHC was detected in excess of screening values in two 1996 groundwater samples (11 MW1-3, 

0.015 j.Jg/L and !1MW-1, 0.013 j.lg/L). Gamma-BHC (lindane) was detected in four 1996 samples, and 

exceeded the selected screening value (0.052 jJg/L) in two wells (11 MW-5, 0.16 Ilg/L and 11KWM-02, 

0.087 j.J9/L). Considering 1996 data, as well as the results from previous investigations, BHC isomers 

were detected in groundwater samples a total of 7 times and only two detections occurred in the same 

well, alpha-BHC and gamma-BHC (lindane) , both in 11 MW1-3 in 1996. Endosulfan I, detected in six 1996 

samples, was the most frequently detected pesticide compound in groundwater at IR 1. However, it 

exceeded the selected screening value (2 j.Jg/L), in a single sample (11 MW1-2, 5.9 jJg/L). Dieldrin was the 

pesticide compound most frequently detected in excess of screening values. It exceeded its O.002-1J9/L 

screening value in all four samples in which it was detected. Three of the detections were of comparable 

concentrations (11 MW-5, 11MW1-1, and 11MW-1), all approximately 0.02 j.Jg/L. The fourth (I 1 KWM-01 , 

0.011 IJg/L) was lower. Endosulfan sulfate was detected once in 1996, but was below the screening 

value. 

5.4.5.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at IR 1. 

5.4.5.5 Inorganics 

A number of inorganic parameters were detected in groundwater at IR 1 between 1986 and 1996. A 

limited number of inorganics were detected in 1986; a broad spectrum of parameters were detected and 

appeared fairly widespread in 1990 and 1993; and in 1996, detections were limited and greatly reduced 

from 1990 and 1993 concentrations. In 1996, only five inorganic parameters (antimony, iron, lead, 

manganese, and selenium) exceeded screening values. Of these compounds, iron, lead, manganese, 

and selenium each exceeded their respective criteria only once. Each inorganic parameter detected in 

excess of screening values during any investigation is discuss.ed individually below. 

Aluminum was detected eight times at seven monitoring welilocatons at IR 1 between 1990 and 1993. Of 

those eight detections, seven exceeded the screening value (200 j.lg/L). The maximum concentration 

detected at 11MW1-3 (46,500 j.lg/L) in 1990 was greater than 200 times the screening value. Other high 

concentrations were detected at 11MW1-2 (34,900 1J9/L), 11KWM:-02 (12,800 IJg/L), 11MW1-1 (5,870 I1g/L), 

11KWM-04 (3,865 IJg/L), and 11KWM-03 {2,120 119fL} all in 1990. Aluminum was not detected at any 

monitoring well in 1996. 
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Antimony was detected 17 times at 10 of the monitoring wells at IR 1 between 1986 and 1996. Of those 

17 detections, 16 exceeded the selected screening value (6 ug/L). Maximum concentrations were 

detected in 1990 and 1993 at IlMW-5 (563 ug/L), IlMWl-2 (557 ug/L), IlKWM-02 (427 ug/L), IIMWI-3 

(313 pg/L). Concentrations were less than 200 ug/L at other sampling locations. Antimony was ‘detected 

in five wells in 1996. These were the five lowest concentrations of antimony detected in groundwalter. 

Arsenic was detected 12 times at 9 of the monitoring wells at IR 1 between 1986 and 1993. Of those 12 

detections, four exceeded the selected screening value (9.3 ug/L). Maximum concentrations were 

detected in 1990 and 1993 at IlMWl-2 (62.2 us/L), IIMW-5 (61.2 us/L), IIMWI-3 (46.6 ug/L), and IIMW- 

3 (17.2 ug/L). Arsenic was detected at other monitoring wells in other investigations but at concentrations 

less than the screening value. Arsenic was not detected in 1996. 

Barium slightly exceeded the selected screening value (1,000 us/L) in two wells in 1990, IIMWI-2 

(1,380 ug/L) and IIMWI-3 (1,310 pg/L). Barium was detected at other monitoring wells in other 

investigations but at concentrations less than the screening value. 1996 concentrations were generally 

lower than 1990 and 1993 concentrations detected in the same wells. 

Beryllium exceeded the selected screening value (0.008 us/L) in 1993 at IIMWI-1 (1.2 ug/L) and IIMW-3 
,.. : (1.2 ug/L). Beryllium was not detected at any other monitoring well by any other investigation. 

Cadmium was detected four times in 1990 and 1993, all in excess of the selected screening value 

(5 us/L). These concentrations were detected at II MWI-2 (54.5 pg/L), II MW-5 (42.3 ug/L), II MWI-3 

(33.2 ug/L), and IIKWM-02 (22.2 pg/L). Cadmium was not detected at any other monitoring well in any 

other investigation. 

Chromium was detected 13 times in monitoring wells at IR 1 between 1990 and 1996. Of those 13 

detections, five exceeded the selected screening value (100 ug/L). Maximum concentratiorns were 

detected in 1990 and 1993 at II MWI-3 (657 us/L), II MW-5 (394 ug/L), and II MWI-2 (351 pg/L). 

Chromium was detected at other monitoring wells by other investigations but at concentrations less than 

the screening value. The single detection of chromium by B&R Environmental in 1996 was well below 

both the screening value and the previous concentration at the same location. 

__ ‘- 

Copper was detected 22 times in monitoring wells at IR 1 between 1986 and 1996. Of those 22 

detections, 4 exceeded the selected screening value (1,000 pg/L). These maximum concentrations were 

detected in 1990 and 1993 at II MWI-3 (10,200 ug/L), II MWI-2 (9,520 pg/L), II MW-5 (3,570 t~g/L), and 

IIKWM-02 (3,360 us/L). Copper was detected at other monitoring wells by other investigations but at 
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Antimony was detected 17 times at 10 of the monitoring wells at IR 1 between 1986 and 1996, Of those 

17 detections, 16 exceeded the selected screening value (6 1J9/L), Maximum concentrations were 

detected in 1990 and 1993 at 11 MW-5 (563 J,Jg/L), 11MW1-2 (557 I-lg/L) , 11KWM-02 (427 IJg/L), 11MW1-3 

(313 IJgfL), Concentrations were less than 200 1J9/L at other sampling locations. Antimony was detected 

in five wells in 1996. These were the five lowest concentrations of antimony detected in groundwater. 

Arsenic was detected 12 times at 9 of the monitoring wells at I R 1 between 1986 and 1993. Of those 12 

detections, four exceeded the selected screening value (9.3 J,Jg/L). Maximum concentrations were 

detected in 1990 and 1993 at 11MW1-2 (62.2 1J9/L) , 11 MW-5 (61.2lJg/L), 11 MW1-3 (46.6 1J9/L) , and 11MW-

3 (17.2 IJg/L). Arsenic was detected at other monitoring wells in other investigations but at concentrations 

less than the screening value. Arsenic was not detected in 1996. 

Barium slightly exceeded the selected screening value (1,000 1J9/L) in two wells in 1990, 11MW1-2 

(1,380 IJg/L) and 11MW1-3 (1,310 I-Ig/L). Barium was detected at other monitoring wells in other 

investigations but at concentrations less than the screening value. 1996 concentrations were generally 

lower than 1990 and 1993 concentrations detected in the same wells, 

Beryllium exceeded the selected screening value (0.008 1-19/L) in 1993 at 11MW1-1 (1.2 jJg/L) and 11MW-3 

(1.2 jJg/L), Beryllium was not detected at any other monitoring well by any other investigation. 

Cadmium was detected four times in 1990 and 1993, all in excess of the selected screening value 

(5 IJg/L). These concentrations were detected at 11MW1-2 (54.5 1J9/L), 11MW-5 (42.3 f.,lg/L), 11MW1-3 

(33.2 jJg/L), and 11 KWM-02 (22.2 jJg/L). Cadmium was not detected at any other monitoring well in any 

other investigation. 

Chromium was detected 13 times in monitoring wells at IR 1 between 1990 and 1996. Of those 13 

detections, five exceeded the selected screening value (100 1J9/L). Maximum concentrations were 

detected in 1990 and 1993 at 11MW1-3 (657 I-IgfL), 11MW-5 (394 jJg/L), and 11MW1-2 (351 1-19/L). 

Chromium was detected at other monitoring wells by other investigations but at concentrations less than 

the screening value, The single detection of chromium by B&R Environmental in 1996 was well below 

both the screening value and the previous concentration at the same location. 

Copper was detected 22 times in monitoring wells at IR 1 between 1986 and 1996, Of those 22 

detections, 4 exceeded the selected screening value (1,000 J,Jg/L). These maximum concentrations were 

detected in 1990 and 1993 at 11MW1-3 (10,200 I-Ig/L) , 11MW1-2 (9,520 I-Ig/L) , 11MW-5 (3,570 IJg/L), and 

11 KWM-02 (3,360 IJg/L). Copper was detected at other monitoring wells by other investigations but at 
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concentrations less than the screening value. In general, concentrations increased from 1986 levels in 

1990 and 1993, then decreased in 1996. 

Iron was detected 13 times in monitoring wells between 1990 and 1996. Of these 13 detections, eight 

exceeded the 300 ug/L screening value. Maximum concentrations were detected in 1990 at II MWI-2 

(155,000 pg/L), IIKWM-02 (89,500 pg/L), and IIMWI-3 (81,000 pg/L). All other detections were less than 

10,000 tJg/L. 

Lead was detected 16 times in monitoring wells at IR 1 between 1990 and 1996. Of those 16 detections, 

15 exceeded the selected screening value (15 ug/L). Maximum concentrations were detected in 1990 and 

1993 at IIMWI-2 (5,700 us/L), IIMWI-3 (4,360 ug/L), IIKWM-02 (4,140 ug/L), IlMW-5 (2,170 ug/L), 

IIMW-3 (774 pg/L), and IIMW-1 (300 ug/L). Concentrations were less than 300 ug/L at other sampling 

locations. The single occurrence of lead in 1996 samples was in excess of the screening value, but was 

reduced 99.6 percent from the 1990 level at the same location and 80 percent from the 1993 level. 

Manganese was detected 15 times in monitoring wells at IR 1 between 1990 and 1996. Of those 15 

detections, seven exceeded the selected screening value (50 ug/L). Maximum concentrations were 

detected in 1990 and 1993 at IIMWI-2 (2,940 ug/L), IIKWM-02 (1,360 us/L), IIMWI-3 (921 ug/L), and 

II MWI-2 (657 ug/L). Concentrations were less than 150 ug/L at other sampling locations. Manganese 

was detected in seven wells in 1996, although only one 1996 detection exceeded the screening value. 

Although 1996 levels were generally lower that past concentrations, two of the 1996 detections were in 

wells where manganese had not been previously detected (IIMW-3 and IIMW-5). The 1996 

concentration in II KWM-01 increased slightly from the 1990 concentration, although it was still well below 

the screening value. 

Mercury was detected 17 times in monitoring wells at IR 1 between 1986 and 1996. Of those 17 

detections, 10 exceeded the selected screening value (2 ug/L). Maximum concentrations were detected 

in 1986 at IIKWM-02 (640 us/L), IIKWM-03 (120 FglL), IIKWM-01 (55 ug/L), and IIKWM-04 (46 ug/L). 

Concentrations were less than 20 ug/L at other sampling locations. The two 1996 detections were well 

below the screening level and were reduced from previous concentrations at the same locations. 

Nickel was detected seven times in monitoring wells at IR 1 between 1990 and 1996. Of those seven 

detections, three exceeded the selected screening value (100 ug/L). The maximum concentrations were 

detected in 1990 and 1993 at II MWI-2 (303 ug/L), II MWI-3 (277 ug/L), and II MW-5 (I 96 pg/L). Nickel 

was detected twice in 1996, but both detections were well below the screening values. 
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concentrations less than the screening value. In general, concentrations increased from 1986 levels in 

1990 and 1993, then decreased in 1996. 

Iron was detected 13 times in monitoring wells between 1990 and 1996. Of these 13 detections, eight 

exceeded the 300 j..Ig/L screening value. Maximum concentrations were detected in 1990 at 11 MW1-2 

(155,000 j..Ig/L), 11KWM-02 (89,500 I-lg/L) , and 11MW1-3 (81,000 j..Ig/L). All other detections were less than 

10,000 1-l9/L. 

Lead was detected 16 times in monitoring wells at IR 1 between 1990 and 1996. Of those 16 detections, 

15 exceeded the selected screening value (15 j..Ig/L). Maximum concentrations were detected in 1990 and 

1993 at 11MW1-2 (5,700 j..Ig/L) , 11MW1-3 (4,360 j..Ig/L), 11KWM-02 (4,140 j..Ig/L), 11MW-5 (2,170 j..Ig/L) , 

hMW-3 (774 1-l9/L) , and 11MW-1 (300 j..Ig/L). Concentrations were less than 300 j..Ig/L at other sampling 

locations. The single occurrence of lead in 1996 samples was in excess of the screening value, but was 

reduced 99.6 percent from the 1990 level at the same location and 80 percent from the 1993 level. 

Manganese was detected 15 times in monitoring wells at IR 1 between 1990 and 1996. Of those 15 

detections, seven exceeded the selected screening value (50 j..Ig/L). Maximum concentrations were 

detected in 1990 and 1993 at 11MW1-2 (2,940 1-19/L) , 11KWM-02 (1,360 1-19/L) , 11MW1-3 (921 j..Ig/L) , and 

11 MW1-2 (657 1-19/L). Concentrations were less than 150 1-19/L at other sampling locations. Manganese 

was detected in seven wells in 1996, although only one 1996 detection exceeded the screening value. 

Although 1996 levels were generally lower that past concentrations, two of the 1996 detections were in 

wells where manganese had not been previously detected (11 MW-3 and 11 MW-5). The 1996 

concentration in 11 KWM-01 increased slightly from the 1990 concentration, although it was still well below 

the screening value. 

Mercury was detected 17 times in monitoring wells at IR 1 between 1986 and 1996. Of those 17 

detections, 10 exceeded the selected screening value (2 j..Ig/L). Maximum concentrations were detected 

in 1986 at 11 KWM-02 (640 j..Ig/L) , 11 KWM-03 (120 I-lg/L) , 11KWM-01 (55 j..Ig/L), and 11KWM-04 (46j..1g/L). 

Concentrations were less than 20 j..Ig/L at other sampling locations. The two 1996 detections were well 

below the screening level and were reduced from previous concentrations at the same locations. 

Nickel was detected seven times in monitoring wells at IR 1 between 1990 and 1996. Of those seven 

detections, three exceeded the selected screening value (100 1-l9/L). The maximum concentrations were 

detected in 1990 and 1993 at 11MW1-2 (303 j..Ig/L), 11MW1-3 (277 j..Ig/L) , and 11 MW-5 (196 j..Ig/L). Nickel 

was detected twice in 1996, but both detections were well below the screening values. 
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Selenium was detected in two monitoring wells in 1996. One detection IlMWl-1 (54.6 pg/L) slightly 

exceeded the selected screening value (50 pg/L). Selenium was not detected in any other monitoring well 

by any other investigation. 

Vanadium was detected 16 times in monitoring wells at IR 1 between 1990 and 1996. Of tlhose 16 

detections, seven exceeded the selected screening value (49 pg/L). Maximum concentratioins were 

detected in 1990 and 1993 at IlMWl-2 (116 pg/L), IlMWl-3 (114 pg/L), and IIMW-5 (100 pg/L). 

Concentrations were less than 100 pg/L at other sampling locations. 

Zinc was detected 18 times in monitoring wells at IR 1 between 1990 and 1996. Of those 18 detections, 4 

exceeded the secondary selected screening value (5,000 pg/L). The maximum concentrations were 

detected in 1990 and 1993 at IIMWI-2 (15,200 pg/L), IIMW-5 (11,300 pg/L), IIMWI-3 (10,400 pg/L), and 

IIMW-02 (7,320 pg/L). Zinc was detected at other monitoring wells but at concentrations less than the 

screening value. The three 1996 detections of zinc were well below the screening value and were 

reduced from previous concentrations at the same locations. 

Other inorganics, including cobalt, silver, and tin were detected in groundwater at IR 1 but were below 

their respective screening values. 

5.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at IR 1. Section 5.5.1 presents 

those chemicals detected in excess of the screening values discussed in the nature and extent sections, 

along with apparent temporal and spatial trends. Section 5.5.2 addresses potential routes of migration, 

and Section 5.5.3 addresses the persistence and transport potential of these chemicals. The chemical 

and physical properties of the detected chemicals impact their relative persistence and transport potential. 

Section 3.1.5.1 of Appendix C quantifies the physical and chemical properties of the detected 

contaminants. 

5.5.1 Contaminant Summary and Trends 

, I-., 

IR 1 is located along the southern shore of Truman Annex on Key West (see Figure 5-l). The site covers 

an area of approximately 7 acres, including a Navy antenna field and an area to the immediate north of the 

antenna field. The Atlantic Ocean shoreline lies around the south half of IR 1 and has erosion protection 

consisting of large concrete rubble and debris. From 1952 until the mid-1960s IR 1 was used for general 

refuse disposal and open burning. No restrictions were placed on the types of wastes disposed at the 
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Selenium was detected in two monitoring wells in 1996. One detection 11MW1-1 (54.6 IJg/L) slightly 

exceeded the selected screening value (50 IJg/L). Selenium was not detected in any other monitoring well 

by any other investigation. 

Vanadium was detected 16 times in monitoring wells at IR 1 between 1990 and 1996. Of those 16 

detections, seven exceeded the selected screening value (49 1J9/L). Maximum concentrations were 

detected in 1990 and 1993 at 11MW1-2 (116 IJg/L), 11MW1-3 (114 1J9/L), and 11MW-5 (100 IJg/L). 

Concentrations were less than 100 IJg/L at other sampling locations. 

Zinc was detected 18 times in monitoring wells at IR 1 between 1990 and 1996. Of those 18 detections, 4 

exceeded the secondary selected screening value (5,000 fJg/L). The maximum concentrations were 

detected in 1990 and 1993 at 11 MW1-2 (15,200 1J9/L), 11 MW-5 (11,300 IJg/L), 11 MW1-3 (10,400 1J9/L), and 

11 MW-02 (7,320 1J9/L). Zinc was detected at other monitoring wells but at concentrations less than the 

screening value. The three 1996 detections of zinc were well below the screening value and were 

reduced from previous concentrations at the same locations. 

Other inorganics, including cobalt, silver, and tin were detected in groundwater at IR 1 but were below 

their respective screening values. 

5.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at IR 1. Section 5.5.1 presents 

those chemicals detected in excess of the screening values discussed in the nature and extent sections, 

along with apparent temporal and spatial trends. Section 5.5.2 addresses potential routes of migration, 

and Section 5.5.3 addresses the persistence and transport potential of these chemicals. The chemical 

and physical properties of the detected chemicals impact their relative perSistence and transport potential. 

Section 3.1.5.1 of Appendix C quantifies the physical and chemical properties of the detected 

contaminants. 

5.5.1 Contaminant Summary and Trends 

IR 1 is located along the southern shore of Truman Annex on Key West (see Figure 5-n The site covers 

an area of approximately 7 acres, including a Navy antenna field and an area to the immediate north of the 

antenna field. The Atlantic Ocean shoreline lies around the south half of IR 1 and has erosion protection 

consisting of large concrete rubble and debris. From 1952 until the mid-1960s IR 1 was used for general 

refuse disposal and open burning .. No restrictions were placed on the types of wastes disposed at the 
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site. General refuse, waste paint thinners, and solvents may have been disposed of at the site. In 1995, 

BEI conducted an interim remedial action (IRA) that involved the removal of 4,878 cubic yards of lead- 

contaminated soil from the area shown in Figure 5-l for offsite treatment and disposal. Excavated areas 

were backfilled with clean fill. This IRA reduced the highest lead concentrations in soil from 35,200 ppm to 

680 ppm. 

Surface soil samples were collected from IR 1 either on a uniform grid pattern across the site, or in the 

case of the soil removed during the IRA, surface soil samples were collected around the boundary of the 

excavation (see Figure 5-2). Subsurface soil samples were collected at a depth of 1 foot outside the 

southwest corner of the area excavated during the IRA (see Figure 5-6). Sediment and surface-water 

samples were collected in the vicinity of the shoreline between IR 1 and the Atlantic Ocean (see 

Figures 5-3 and 5-4). And finally, groundwater samples were collected from monitoring wells installed 

throughout the site as shown in Figure 5-5. Metals and pesticides were the most widespread 

contaminants detected at IR 1. However, SVOCs and VOCs were present in sediment and groundwater 

and PCBs were also present in sediment. 

Section 5.4.2.5 describes the 16 metals detected in excess of the selected nature and extent screening 

levels in surface soil at IR 1. Figures 5-7, 5-8, and 5-9 show the wide distribution of the metals 

contamination in surface soil covering most of the site. However, no metals in excess of the selected 

nature and extent screening levels were detected in the surface soil at the northern part of the site, south 

of the ammunition bunker, and near the northeast radio towers. Similar to the surface soil, the subsurface 

soil located in the southwest corner of IR 1 contained concentrations of the metals including antimony, 

arsenic, chromium, copper, lead, manganese, mercury, nickel, and zinc in excess of the selected nature 

and extent screening levels. Thallium was an exception for the subsurface soil in that it occurred in 

excess of the selected nature and extent screening levels in the subsurface soil but did not exceed the 

selected nature and extent screening levels in the other media (see Section 5.4.1.5 for a complete 

discussion). The sediment along the shoreline also had levels of arsenic, copper, iron, lead, mercury, and 

zinc in excess of the selected nature and extent screening levels. Other metals present in the sediment in 

excess of screening values included barium and cadmium. Finally, the inorganic compound, cyanide, was 

also found in excess of the selected nature and extent screening levels in one sediment sampling location 

(see Section 5.4.3.5). 

Antimony was present in excess of the selected nature and extent screening values in all six of the 

surface-water samples collected. Tin was the only other inorganic found in surface water (in just two 

sample locations) in excess of the selected nature and extent screening values. In 1996, the only metals 

detected in groundwater at IR 1 in excess of the selected nature and extent screening values were 
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site. General refuse, waste paint thinners, and solvents may have been disposed of at the site. In 1995, 

BEl conducted an interim remedial action (IRA) that involved the removal of 4,878 cubic yards of lead

contaminated soil from the area shown in Figure 5-1 for offsite treatment and disposal. Excavated areas 

were backfilled with clean fill. This IRA reduced the highest lead concentrations in soil from 35,200 ppm to 

680 ppm. 

Surface soil samples were collected from IR 1 either on a uniform grid pattern across the site, or in the 

case of the soil removed during the IRA, surface soil samples were collected around the boundary of the 

excavation (see Figure 5-2). Subsurface soil samples were collected at a depth of 1 foot outside the 

southwest corner of the area excavated during the IRA (see Figure 5-6). Sediment and surface-water 

samples were collected in the vicinity of the shoreline between IR 1 and the Atlantic Ocean (see 

Figures 5-3 and 5-4). And finally, groundwater samples were collected from monitoring wells installed 

throughout the site as shown in Figure 5-5. Metals and pesticides were the most widespread 

contaminants detected at IR 1. However, SVOCs and VOCs were present in sediment and groundwater 

and PCBs were also present in sediment. 

Section 5.4.2.5 describes the 16 metals detected in excess of the selected nature and extent screening 

levels in surface soil at IR 1. Figures 5-7, 5w 8, and 5w 9 show the wide distribution of the metals 

contamination in surface soil covering most of the site. However, no metals in excess of the selected 

nature and extent screening levels were detected in the surface soil at the northern part of the site, south 

of the ammunition bunker, and near the northeast radio towers. Similar to the surface soil, the subsurface 

soil located in the southwest corner of IR 1 contained concentrations of the metals including antimony, 

arsenic, chromium, copper, lead, manganese, mercury, nickel, and zinc in excess of the selected nature 

and extent screening levels. Thallium was an exception for the subsurface soil in that it occurred in 

excess of the selected nature and extent screening levels in the subsurface soil but did not exceed the 

selected nature and extent screening levels in the other media (see Section 5.4.1.5 for a complete 

discussion). The sediment along the shoreline also had levels of arsenic, copper, iron, lead, mercury, and 

zinc in excess of the selected nature and extent screening levels. Other metals present in the sediment in 

excess of screening values included barium and cadmium. Finally, the inorganic compound, cyanide, was 

also found in excess of the selected nature and extent screening levels in one sediment sampling location 

(see Section 5.4.3.5). 

Antimony was present in excess of the selected nature and extent screening values in all six of the 

surface-water samples co!lected. Tin was the only other inorganic found in surface water (in just two 

sample locations) in excess of the selected nature and extent screening values. In 1996, the only metals 

detected in groundwater at IR 1 in excess of the selected nature and extent screening values were 
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antimony, lead, manganese, and selenium. However, as discussed in Section 54.55, a total of 15 metals 

have been detected in excess of the selected nature and extent screening levels in groundwater at IR 1 

since 1986. 

Although many pesticides were detected in sediment and groundwater in excess of the selected nature 

and extent screening levels along the shoreline of the southern half of IR 1, no pesticides were present in 

excess of the selected nature and extent screening levels in the surface water along the zshoreline. 

4,4’-DDT and 4,4-DDE were the pesticides most frequently detected in excess of the selected nature and 

extent screening values in sediment and the highest concentrations generally occurred in the 1996 

samples. These two compounds were both detected in excess of nature and extent screening values at 

IISB-2, a subsurface soil sample from the southwestern corner of the site. Prior to 1996, pesticides were 

detected in gr0undwate.r from only one well at IR 1. In 1996, pesticide compounds were detected in a 

number of wells. Dieldrin was the pesticide compound most frequently detected in groundwater in excess 

of screening values. Sections 5.4.3.3 and 5.4.5.3 further describe the 9 pesticides detected in sediment 

and the 9 pesticides detected in groundwater at IR 1 in excess of the selected nature and extent screening 

levels. 

PCBs were also detected in sediment and subsurface soil in excess of screening levels but did rnot occur 
I 

in any other media. Aroclor-1260 was the most common and widespread PCB mixture and was detected 

in excess of the selected nature and extent screening levels in 14 of the 16 sediment samples (see 

Section 5.4.3.4 for a complete discussion). There were two subsurface soil detections of PCBs. Both 

exceeded the selected nature and extent screening values and both occurred at the same location, 

I1 SB-2, in the southwestern corner of the site. 

Similar to PCBs, SVOCs in excess of the selected nature and extent screening values were mostly 

detected in sediment (however, testing for VOCs/SVOCs was performed only on a limited number of 

samples, if at all, in the other media at IR 1). With the exception of two SVOCs detected in a 1996 

sediment sample, SVOC detections were limited to 1990 sediment samples. Phenanthrene was the only 

SVOC that was also present in groundwater in excess of the selected nature and extent screening levels 

(at only one monitoring well location). No SVOCs were detected in surface water at IR 1. As shown in 

Figure 5-10 and discussed in Section 5.4.3.2, the SVOCs in sediment are localized in nature but 

distributed in distinct areas along the shoreline. A number of SVOCs (14 compounds) were detected in 

excess of the selected nature and extent screening values in a single subsurface soil sample. None were 

detected in the other subsurface soil sample tested for SVOCs. 
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antimony, lead, manganese, and selenium. However, as discussed in Section 5.4.5.5, a total of 15 metals 

have been detected in excess of the selected nature and extent screening levels in groundwater at IR 1 

since 1986. 

Although many pesticides were detected in sediment and groundwater in excess of the selected nature 

and extent screening levels along the shoreline of the southern half of IR 1, no pesticides were present in 

excess of the selected nature and extent screening levels in the surface water along the shoreline. 

4,4'-DDT and 4,4'-DDE were the pesticides most frequently detected in excess of the selected nature and 

extent screening values in sediment and the highest concentrations generally occurred in the 1996 

samples. These two compounds were both detected in excess of nature and extent screening values at 

11 SB-2, a subsurface soil sample from the southwestern corner of the site. Prior to 1996, pesticides were 

detected in groundwater from only one well at IR 1. In 1996, pesticide compounds were detected in a 

number of wells. Dieldrin was the pesticide compound most frequently detected in groundwater in excess 

of screening values. Sections 5.4.3.3 and 5.4.5.3 further describe the 9 pesticides detected in sediment 

and the 9 pesticides detected in groundwater at IR 1 in excess of the selected nature and extent screening 

levels. 

PCBs were also detected in sediment and subsurface soil in excess of screening levels but did not occur 

in any other media. Aroclor-1260 was the most common and widespread PCB mixture and was detected 

in excess of the selected nature and extent screening levels in 14 of the 16 sediment samples (see 

Section 5.4.3.4 for a complete discussion). There were two subsurface soil detections of PCBs. Both 

exceeded the selected nature and extent screening values and both occurred at the same location, 

11 SB-2, in the southwestern corner of the site. 

Similar to PCBs, SVOCs in excess of the selected nature and extent screening values were mostly 

detected in sediment (however, testing for VOCs/SVOCs was performed only on a limited number of 

samples, if at all, in the other media at IR 1). With the exception of two SVOCs detected in a 1996 

sediment sample, SVOC detections were limited to 1990 sediment samples. Phenanthrene was the only 

SVOC that was also present in groundwater in excess of the selected nature and extent screening levels 

(at only one monitoring well location). No SVOCs were detected in surface water at IR 1. As shown in 

Figure 5-10 and discussed in Section 5.4.3.2, the SVOCs in sediment are localized in nature but 

distributed in distinct areas along the shoreline. A number of SVOCs (14 compounds) were detected in 

excess of the selected nature and extent screening values in a single subsurface soil sample. N()ne were 

detected in the other subsurface soil sample tested for SVOCs. 
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The VOCs, benzene, methylene chloride, and trichloroethene were detected once in 1986 in excess of 

groundwater screening levels. No VOCs were detected in groundwater in the later investigations. 

Another VOC, acetone, was detected in excess of screening levels at one sediment sampling location at 

the south edge of IR 1. No VOCs exceeded the selected nature and extent screening values in any of the 

surface-water samples. Five VOCs were detected in one of the three subsurface soil samples that 

underwent VOC analysis. None approached the selected nature and extent screening values. 

5.5.2 Potential Routes of Migration 

The major contaminant source at IR 1 is soil and buried debris in the former disposal area. As discussed 

earlier, a large portion of these soils have been removed and backfilled. Constituents in the soil could 

have volatilized from surficial material or become airborne via resuspension during disposal activities. 

Contaminated fugitive dust could have been generated during ground-disturbing activities, such as during 

historical disposal activities, causing possible contaminant dispersion in the surrounding environment and 

transportation to downwind locations where they could have repartitioned to surface soil, surface water, or 

sediment through gravitational settling, precipitation, and deposition. 

However, volatilization, wind erosion, and overland runoff from the disposal area no longer exist to an 

appreciable degree since surface soil for most of the disposal area was excavated. After excavation, the 

remediated area was backfilled and re-sodded. As a result, the site is heavily covered with turfgrass. For 

these reasons, the surface soil migration pathway has been somewhat diminished. Runoff prior to the 

excavation most likely carried surface soil contaminants into ocean surface water and sediments and 

runoff of contaminants from remaining soil may be occurring. In addition, offsite sediments carried along 

the shoreline into IR 1 by sediment transport through wave action may be another possible source of 

contaminants detected in the sediments. Discharge of contaminants in groundwater to ocean surface 

water and sediments is also a major migration route at IR 1. 

5.5.3 Contaminant Transport Potential and Persistence 

lnorganics were the predominant contaminants at IR 1 with concentrations in excess of screening levels in 

the soil, sediment, groundwater, and to a limited degree, surface water. It was noted, however, that the 

number and degree of inorganic contaminants in groundwater were greatly reduced in 1996 consistent 

with the goal of the IRA to remove the source of contaminated soils at IR 1 resulting in reduced 

contaminant concentrations in groundwater. Pesticides, SVOCs, and VOCs were also found in excess of 

screening levels in sediment and sporadically in groundwater and subsurface soil. Finally, PCBs were 
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also present in excess of screening levels in the sediment and subsurface soil along the shoreline of IR 1 
I 

with the Atlantic Ocean. 

In general, metals are absorbed onto soil and organic matter, greatly reducing both mobility and potential 

for transport in the aqueous phase. Although in the case of IR 1, geotechnical data collected during the 

preliminary RI detected only low levels of organic matter in soil which would lower the ability of these soils 

to attenuate metals. However, the high pH (8.15) of soil and rock at IR 1 would counteract the low organic 

content by reducing the mobility of most metals (e.g., iron, copper, and zinc). The transport of lead in the 

environment is strongly influenced by the speciation of the ion. Since sorption appears to exert a 

dominant effect on the distribution of lead in the environment, lead is strongly complexed to organic 

materials in soil (Clement Associates, 1985). Although sorption tends to reduce the mobility of inorganics 

in the subsurface, strong associations with soil particles may increase the persistence of inorganic 

contamination. Contaminants that persist in the solid media may also continue to be present in 

groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations would remain low. 

- 

Pesticides were also commonly detected in sediment along the shoreline at IR 1 (e.g., 4,4’-DDT and 

4,4’-DDE) and sporadically in the groundwater beneath IR 1 (e.g., dieldrin) in excess of screening levels. 

The pesticides are not expected to migrate significantly due to (1) the relatively low solubility of pesticides 

in water, (2) low vapor pressures, (3) low Henry’s Law constants, and especially (4) soil and 

sediment/water partition coefficients that strongly favor soil and sediment sorption. However, fsediment 

transport by wave action could disperse the pesticide contamination along the shoreline. As shown in 

Appendix C, pesticides are some of the most immobile and persistent of environmental organic 

contaminants. For example, the half-lifes for the biodegradation in groundwater of 4,4’-DDT and 4,4’-DDE 

can be as long as 31 years (i.e., for groundwater under anaerobic conditions) while the half-life for dieldrin 

could be 6 years (Howard et al. 1991). 

.P.. 

For the same reasons as pesticides, PCBs are also some of the most immobile and persistent of 

environmental organic contaminants. However, in the environment, the composition of PCBs may differ 

from the commercial mixtures (e.g., Aroclor-1248, -1254, and -1260). This difference occurs because 

after release into the environment, the composition of PCB mixtures change over time, through 

partitioning, chemical transformation, and preferential bioaccumulation (EPA, 1996). The efficiency of 

these mechanisms often depend on the chlorine content of the PCB mixture or congener. Of the PCB 

mixtures detected in excess of screening levels, Aroclor-1260 is the most highly chlorinated with an 

average chlorine content of 60 percent. Aroclor-1.254 has 54 percent chlorine while Aroclor-1248 would 

have the lowest average chlorine content of 48 percent. 
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have the lowest average chlorine content of 48 percent. 
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Partitioning in the environment of PCB congeners would be by adsorption of PCBs to organic materials, 

sediments, and soils. This behavior tends to increase with chlorine content of the PCBs and organic 

content of the other material. Volatilization and solubility of the lower chlorinated congeners (e.g., the PCB 

congeners present in Aroclor-1248) would occur while limited volatilization and solubility of the higher 

chlorinated congeners would take place (e.g., the PCB congeners present in Aroclor-1260). During 

biodegradation of PCBs, anerobic bacteria in sediments selectively remove chlorines from meta and para 

positions of the PCB congener appearing to reduce the toxicity and bioaccumulation potential of residues, 

Aerobic bacteria break open the carbon rings through oxidation and also remove chlorines; however, 

aerobic biodegradation occurs mostly with PCBs containing lower percentages of chlorine (e.g., PCB 

congeners found in Aroclor-1248 and other congeners that typically contain 1 to 4 chlorines). Photolysis 

can also slowly break down congeners with high chlorine content. 

Eight non-chlorinated SVOCs were also found in sediment at concentration levels in excess of screening 

values [i.e., acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, chrysene, 

fluoranthene, phenathrene, and pyrene]. Fourteen SVOCs were detected in a single subsurface soil 

sample at concentrations in excess of selected nature and extent screening values. Similar to the same 

reasons as pesticides (i.e., relatively low solubility in water, low vapor pressures, low Henry’s Law 

constants, and high sediment/water partition coefficients), these SVOCs are also relatively immobile in the 

solid media unless transported under wave action. Biodegradation of these contaminants is more rapid 

than for pesticides (i.e., in groundwater under anaerobic conditions), with half-lives ranging from a year or 

less up to a maximum of 6 years for chrysene and 10 years for pyrene (Howard et al. 1991). 

The localized VOCs present in excess of screening levels in groundwater (benzene, methylene chloride, 

and trichloroethene) and sediment (acetone) are considered to be much more mobile than pesticides, 

PCBs, and SVOCs in the environment due to their (1) higher solubility in water, (2) higher vapor 

pressures, (3) Henry’s Law constants, and (4) relatively lower soil and sediment/water partition 

coefficients (see Appendix C). However, the persistence of these chemicals is low (generally as short as 

a few days to a year) due to the relatively high biodegradation rates. 

5.6 BASELINE HUMAN HEALTH RISK ASSESSMENT - IR 1 

This section presents the baseline human health risk assessment for IR 1. It describes a qualitative and 

quantitative assessment of actual or potential risks for IR 1. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and 

remedial goal options. The methodologies and techniques used in the assessment are outlined in 

Section 3.2 of Appendix C. Conclusions about the baseline human health risk assessment are presented 

in Section 3.1.7.8. 
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5.6.1 Preliminary Risk Evaluation 

A PRE was conducted to determine if a baseline human health risk assessment was required. ‘The PRE 

\ entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is greater than 

IE-04 or the risk ratio for noncarcinogenic chemicals is greater than 1 .O, the site will require further 

evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk assessment 

analysis. 

Tables 5-6 and 5-7 summarize the preliminary risk evaluation for IR 1 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratio calculated assuming an industrial land use scenario is 

less than IE-04 for carcinogenic effects. The risk ratio calculated assuming an industrial land use 

scenario is greater than 1 .O for noncarcinogenic effects. The risk ratios calculated assuming a residential 

land use scenario is greater than lE-04 and 1.0 for carcinogenic and noncarcinogenic effects, 

respectively. Thus, a baseline human health risk assessment is necessary for IR 1. The preliminary 

contributor to the carcinogenic risk is arsenic in soil. The preliminary contributors to noncarcinogenic HIS 

are aluminum, antimony, arsenic, cadmium, chromium VI, copper, iron, manganese, mercury, and zinc in 

soil; antimony, arsenic, iron, and manganese in sediment; and antimony in surface water. Appendix C, 

Section 3.2.1 contains the methods used for preliminary risk assessment analysis. 

5.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

5.6.2.1 Soils 

Several metals were detected in one or more of the surface soil and subsurface soil samples collected at 

IR 1. The occurrence and distribution of inorganic chemicals in surface and subsurface soils are 

presented in Tables 5-8 through 5-9. Summary statistics, COPC selection results, and representative 

concentrations for chemicals detected in IR 1 soils are also presented in these tables. 
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TABLE 5-6 

RISK EVALUATION - CARCINOGENIC EFFECTS 
IR 1 

NAS KEY WEST 

Media Concentration Screening Values Risk Ratio 
1 

h 
(Maximum Detected Value) Residential 1 Industrial Residential 1 Industrial 

1 Surface I I I Surface I 
II Chemical* 11 Soil 1 Sediment ( Water 1 Soil 1 Sediment Surface Water 1 Soil I Soil I Sediment 1 Water 1 Soil 

INORGANICS 
Arsenic 44.7 1 12.1 1 ND 1 0.43 1 0.43 1 0.045 3.8 1 IE-04 1 3E-05 1 NA 1 lE-05 1 

]Beryllium 1 1 1 0.151 1 I 1 1 1 1 0.26 0.14 ND 0.15 0.016 1.3 2E-06 9E-07 NA 2E-07 1 
PESTlClDESlPCBs 

“...“. “,_“” 

360 ii 
6E-08 NA NA 

gamma-BHC 
0.0042 3 E-07 NA NA 

(lindane) ND 1 3.3 1 ND 1 490 1 496 , 1 0.052 4,400 NA 7E-09 NA NA 
Heotachlor I ND I 18.9 1 ND I 140 I 140 I 0.0023 1.300 NA 1 E-07 NA NA 
Heptachlor epoxide ND 1.5 1 ND 1 70 1 70 1 0.0012 1 ‘630 1 NA I 2E-08 1 NA 1 NA 
SEMIVOLATILE ORGANIC COMPOUNDS 

I ND I 730 I ND I-I 1397 I 7 800 I NA I NA 

VOLATILE ORGANIC COMPOUNDS 
Aethylene chloride I ND 11 1 1 I85,OOO 185,000 1 4.1 1760,000 1 NA I 1 E-10 1 2E-07 1 NA 1 

Risk Sums by Medium1 1 E-04 I 9E-05 1 2E-07 1 IE-05 
Risk Sums by Use Scenario] 2E-04 1 IE-05 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in uglkg; and all water site data are in pg/L 
ND = Not detected. 
NA = Not applicable. 
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TABLE 5-6 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
IR 1 

NAS KEY WEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial 

Chemical' Soil 
I I Surface 

Sediment Water Soil I Sediment I Surface Water Soil Soil 
INORGANICS 
Arsenic 0.045 
Beryllium 0.016 
PESTICIDES/PCBs 
4,4'-000 NO 29.4 ND 2,700 2,700 0.28 24,000 NA 
4,4'-DDE ND 296 ND 1,900 1,900 0.2 17,000 NA 
4,4'-DDT ND 711 ND 1,900 1,900 0.2 17,000 NA 
alpha-BHC ND 0.85 ND 100 100 0.011 910 NA 
Aroclor-1248 ND 120 ND 319 319 0.0335 2,860 NA 
Aroclor -1254 ND 669 ND 319 319 0.0335 2,860 NA 
Aroclor-1260 ND 18,260 ND 319 319 0.0335 2,860 NA 
beta-BHC ND 20 ND 350 350 0.037 3,200 NA 
Di~ldrin ND 13.6 ND 40 40 0.0042 360 NA 
gamma-BHC (lindane) NO 3.3 NO 490 490 0.052 4,400 NA 
Heptachlor NO 18.9 NO 140 140 0.0023 1,300 NA 
Heptachlor epoxide NO 1.5 NO 70 70 0.0012 630 NA 
SEMIVOLATILE ORGANIC COMPOUNDS 
Benzo(a)anthracene ND 230 ND 880 880 0.092 7,800 NA 
Benzo(a)pyrene ND 180 NO 88 88 0.0092 780 NA 
Benzo(b)fluoranthene NO 200 NO 880 880 0.092 7,800 NA 
Benzo(k)fluoranthene NO 200 ND 8,800 8,800 0.92 78,000 NA 
Bis(2-ethylhexyl)phthalate ND 480 NO 460,00 46,000 4.8 410,000 NA 
Chrysene ND 300 NO 88,000 88,000 9.2 780,000 NA 
VOLATILE ORGANIC COMPOUNDS 
Methylene chloride 1 ND 1 11 I 1 185,000 185,000 I 4.1 1760,000 NA 

Risk Sums by Medium 1E-04 
Risk Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soil 

1E-08 NA NA 
2E-07 NA NA 
4E-07 NA NA 
9E-09 NA NA 
4E-07 NA NA 
2E-06 NA NA 
6E-05 NA NA 
6E-08 NA NA 
3 E-07 NA NA 
7E-09 NA NA 
1E-07 NA NA 
2E-08 NA NA 

3-07 NA NA 
2E-06 NA NA 
2E-07 NA NA 
2E-08 NA NA 
1E-08 NA NA 
3E-09 NA NA 

I 1 E-1 0 I 2E-07 NA 

I 9E-05 I 2E-07 1E-05 
2E-04 1E-05 

'All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in IJg/kg; and all water site data are in IJg/L. 
ND = Not detected. 
NA = Not applicable. 
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TABLE 5-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR 1 

NAS KEY WEST 
PAGE 1 OF 2 

I 
I 

Chemical* 
INORGANICS 

Aluminum 
Antimony 
Arsenic 
Barium 

Media Concentration 
1 (Maximum Detected Value1 1 

Screening Values Risk Ratio 

4 Reside .--.-Jntial Industrial Residential Industrial 
Surface Surface Surface 

Soil Sediment Water Soil Sediment Water Soil Soil Sediment Water Soil 

112,200 1 6,170 1 47.1 1 78,000 1 78,000 37,000 1 ,OOO,OOO 2E+OO 8E-01 1 E-02 IE-01 
31 15 820 5E+Ol 2E+OO 2E+02 2E+OO 
73 II Rlll 7l=+n1 Fl=*r-q NA 7F-n? 

163 6.8 270 31 
44.7 12.1 ND 23 -- . . “.” LL.“, YL.“I 

284 All 5 G 5 5nn s; .wn I 7 cnn I ,“A nnnl I 7-c A? 

Cadmium 3.6 1.1 ND 74 I I --- 70 I .-- 1st I 

Chromium VI 153 17.2 ND 3 
Cobalt 5.5 5.3 ND 4,7”” , . 
Copper 2,250 132 ND 3,100 1 3 
Cvanide ND 13 Nl-l I nnn I 1 

Mercury 
Nickel 
Selenium 
Silver 
Tin 
“anadium 

inc 
‘ESTlClDESlPCBs 
.4-D 

t ; 
P - 
2. 
A A’-DDT .,. --. 

/Aroclor-1254 
IDieldrin 

IEndosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 

,--- 

9.3 0.15 ii 23 ’ r L-“L IYH ‘C-U I 
49.1 12 ND 1,600 1,6;; 73; 41,000 3E-01 8E-02 NA 1 E-02 

0.53 ND ND 390 390 180 10,000 1 E-02 NA NA 5E-04 
5.1 0.33 ND 390 390 180 10,000 IE-01 QE-03 NA 5E-03 

ND 64.1 134 47,000 47,000 22,000 1 ,OOO.OOO NA 1 E-02 6E-02 NA 
20.2 14 ND 550 550 2,600 14,000 4E-01 3E-01 NA 1 E-02 

3,240 484 9.4 23,000 23,000 11,000 610,000 lE+OO 2E-01 QE-03 5E-02 

1 ND 1 21.4 1 ND I 7Rn nnn I 7An nnn I 61 I 7n nnnnnnl MA I 9c-nh I NA I &.,A I 

..-.... -.-1.. ~-- 

smma-BHC flindanel 

.- , - - , - - - ““,““V “. -“,“I”,““” I., , YL-“-I ,.#-I ,“I7 
1 ND -- 1 711 . . * 1 Nn , ..I I ?anoo “““I 1 39000 18 1 ,OOO,OOO NA 2E-01 NA NA 
I ND I 669 I ND I I fan nr 3n I I fm,ooo 

.3---v--- .,___ 0.73 41,000 NA 4E+OO NA NA 
1 Nl-l ! 

ND .- 

IRR I Nn I 

256 .-.- 

..I 7 onn I Y,““” ,,QOO 7 1.8 100,000 NA 4E-02 NA NA 
1 1 1 ND I 4.700 no , _ _ , _ _ I , A 71313 nn , - -, - - 220 12,000,000 NA 5E-03 NA NA 

ND 83 ND I 47n nnn I 47n nnn I . . “,.e”” -, V,““” 220 12,000,000 NA 2E-03 NA NA 
ND 341 ND 470,000 470,000 1 220 12,000,000 NA 7E-03 NA NA 
ND 1 A63 Nl-l 23,000 23 nnn ’ 4” I C*nf.nnl .,I I ^_ ^* I ..- I _._ I 

I --- I .1.-- _- 
! Nr? ! “A!! 6 ! N.F! , 23.000 I 23 . .I “I”.” . .Y 

1 ND I 3.3 1 ND 

I,““” I I 0 I u,uuu NH ot-Ul NH NA 
i,ooo 11 610,000 NA 2E-Qi . . . .._ 

NH NH 

-\ ~I __ .- 39,000 1 39,000 180 610,000 NA QE-04 NA NA 
I Nn I 189 I Nn I 

I 
7a nnn I “I,““” ~Q,OOO “I 18 1 ,OOO,OOO NA 5E-03 NA NA 

1 000 I 1 ,000 0.47 27,000 NA 2E-02 NA NA 
--r----.--- 

Heotachlor eooxide 
_- V.,.” . .- 

1 ND I 1.5 1 ND 

(}1 
I 

(Xl 
<D 

§ 
b o o --.. 

Chemical* 
INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium VI 
Cobalt 
Copper 
Cyanide 
Iron 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Tin 
Vanadium 
Zinc 
PESTICIDES/PCBs 
2,4-D 
4,4'-DDT 
Aroclor-1254 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
gamma-BHC (lindane) 
Heptachlor 
Heptachlor epoxide 

TABLE 5-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR 1 

Media Concentration 
(Maximum Detected Value) 

Soil 
I I Surface 

Sediment Water Soil 

12,200 6,170 47.1 78,000 
163 6.8 270 31 
44.7 12.1 ND 23 

284 40.5 6 5,500 
0.26 0.14 ND 390 
3.6 1.1 ND 39 

153 17.2 ND 390 
5.5 5.3 ND 4,700 

2,250 132 ND 3,100 
ND 13 ND 1,600 

45,200 32,600 37.8 23,000 
372 295 ND 1,800 

9.3 0.15 ND 23 
49.1 12 ND 1,600 

0.53 ND ND 390 
5.1 0.33 ND 390 

ND 64.1 134 47,000 
20.2 14 ND 550 

3,240 484 9.4 23,000 

ND 21.4 ND 780,000 
ND 711 ND 39000 
ND 669 ND 1,600,000 
ND 13.6 ND 3,900 
ND 256 ND 4,700,00 
ND 83 ND 470,000 
ND 341 ND 470,000 
ND 1,462 ND 23,000 
ND 380.5 NO 23,000 
ND 3.3 ND 39,000 
ND 18.9 ND 39,000 
ND 1.5 ND 1,000 

NAS KEY WEST 
PAGE 1 OF 2 

Screening Values 
Residential 

I Sediment I Surface 
Water 

78,000 37,000 
31 15 
23 11 

5,500 2,600 
390 180 

39 18 
390 180 

4,700 2,200 
3,100 1,500 
1,600 730 

23,000 11,000 
1,800 840 

23 11 
1,600 730 

390 180 
390 180 

47,000 22,000 
550 2,600 

23,000 11,000 

780,000 61 
39000 18 

1,600,000 0.73 
3,900 1.8 

4,700,00 220 
470,000 220 
470,000 220 

23,000 11 
23,000 11 
39,000 180 
39,000 18 

1,000 0.47 

Industrial 

Soil Soil 

1,000,000 2E+00 
820 5E+Ol 
610 2E+Ol 

140,000 5E-Ol 
1,000 7E-03 
1,000 9E-Ol 

10,000 4E+00 
120,000 lE-02 
82,000 7 E+OO 
41,000 NA 

610,000 2E+Ol 
47,000 2E+00 

610 4E+00 
41,000 3E-Ol 
10,000 lE-02 
10,000 lE-Ol 

1,000,000 NA 
14,000 4E-Ol 

610,000 lE+OO 

20,000,000 NA 
1,000,000 NA 

41,000 NA 
100,000 NA 

12,000,000 NA 
12,000,000 NA 
12,000,000 NA 

610,000 NA 
610,000 NA 
610,000 NA 

1,000,000 NA 
27,000 NA 

Risk Ratio 
Residential Industrial 

I I Surface 
Sediment Water Soil 

8E-Ol lE-02 lE-Ol 
2E+00 2E+02 2E+00 
5E+00 NA 7E-02 
7E-02 2E-02 2E-02 
4E-03 NA 3E-03 
3E-Ol NA 4E-02 
4E-Ol NA 2E-Ol 
lE-02 NA 5E-04 
4E-Ol NA 3E-Ol 
8E-02 NA NA .. 

lE+Ol 3E-02 7E-Ol 
2E+00 NA 8E-02 
7E-02 NA 2E-Ol 
8E-02 NA lE-02 

NA NA 5E-04 
9E-03 NA 5E-03 
lE-02 6E-02 NA 
3E-Ol NA lE-02 
2E-Ol 9E-03 5E-02 

3E-04 NA NA 
2E-Ol NA NA 
4E+00 NA NA 
4E-02 NA NA 
5E-03 NA NA 
2E-03 NA NA 
7E-03 NA NA 
6E-Ol NA NA 
2E-Oi NA NA 
9E-04 NA NA 
5E-03 NA NA 
2E-02 NA NA 



TABLE 5-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR 1 

NAS KEY WEST 
PAGE 2 OF 2 

Media Concentration 
(Maximum Detected Value1 

:reenina Values SC 
Reside 

I Risk Ratio I 

Surf&e 
ential Industrial Residential Industrial 

Surface Surface 
Chemical* Soil Sediment Water Soil Sediment Water Soil Soil Sediment Water Soil 

SEMIVOLATILE ORGANIC COMPOUNDS 
Ricl7-dhwlh, 1 ND I 480 I ND Y,,,L~,,,,,.,exyl)phthalate I --- I --- 1 1,600,OOO 1 1,600,OOO 1 730 41 ,OOO,OOO NA 
Fluoranthene 1 ND 1 400 1 ND 1 3.100.000 t 3.100.000 1 1.500 82,000,OOO NA 
Pvrene I 61 ,OOO,OOO NA 

3E-03 
1 E-03 
2E-03 

NA 
NA 
NA 0 

V6LATILE ORGANIC COMPOIJNDS 
.- I 

[I-2-dichloroethene I NU I 3 I NIJ I 

ND 1 400 1 ND 1 2;300;000 1 2:300[000 1 I:100 
._.. --._-- 
I .I_ I - ’ *In ’ 700.000 I 700.000 I 55 4E-05 

?FJM 

NA 
NA NA -- P-butanone ND 16 ND 47,000,000 47,000,000 1,900 vv,..w.,,.av.a, .., \ “L-V” I.- I.rT 

Acetone ND 150 8 7,800,OOO 7,800,OOO 3,700 1 L ..,. --,--_, 00.000.000~ NA 2E-04 2E-02 NA 
Methylene chloride ND 11 1 4,700,000 4,700,000 260 I i7n nnn nnnl ._“,” ““,““” NA ._, . 2E-05 4E-02 NA 
Toluene ND 4 ND 16,000,000 16,000,OOO 750 410,000,000 NA 3E-06 NA NA 
Xylenes (total) ND 3 ND 160,000,000 160,000,000 12,000 1 ,OOO,OOO,OOO NA 2E-07 NA NA 

Hazard Sums by Medium lE+OZ 3E+Ol 2E+02 2E+OO 
Hazard Sums by Use Scenario 3E+02 2E+OO 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and PesticideslPCB concentrations are in pg/kg; and all water site data are in pg/L. 
ND = Not detected. 
NA = Not applicable. 
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TABLE 5-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR 1 

Media Concentration 
(Maximum Detected Value) 

Chemical" Soil 
I I Surface 

Sediment Water Soil 
SEMIVOLATILE ORGANIC COMPOUNDS 
Bis(2-ethylhexyl)phthalate NO 480 NO 1,600,000 
Fluoranthene NO 400 NO 3,100,000 
Pyrene NO 400 NO 2,300,000 
VOLATILE ORGANIC COMPOUNDS 
1,2-dichloroethene NO 3 NO 700,000 
2-butanone NO 16 NO 47,000,000 
Acetone NO 150 8 7,800,000 
Methylene chloride NO 11 1 4,700,000 
Toluene NO 4 NO 16,000,000 
Xylenes (total) NO 3 NO 160,000,000 

NAS KEY WEST 
PAGE 2 OF 2 

Screening Values 
Residential 

I Sediment I Surface 
Water 

1,600,000 730 
3,100,000 1,500 
2,300,000 1,100 

700,000 55 
47,000,000 1,900 

7,800,000 3,700 
4,700,000 260 

16,000,000 750 
160,000,000 12,000 

Industrial 

Soil 

41,000,000 
82,000,000 
61,000,000 

18,000,000 
1,000,000,000 

200,000,000 
120,000,000 
410,000,000 

1,000,000,000 
Hazard Sums by Medium 

Hazard Sums by Use Scenario 

Soil 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1E+02 

Risk Ratio 
Residential Industrial 

I I 
Surface 

Sediment Water Soil 

3E-03 NA NA 
1E-03 NA NA 
2E-03 NA NA 

4E-05 NA NA 
3E-06 NA NA 
2E-04 2E-02 NA 
2E-05 4E-02 NA 
3E-06 NA NA 
2E-07 NA NA 
3E+01 2E+02 2E+OO 
3E+02 2E+OO 

"All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and Pesticides/PCB concentrations are in jJg/kg; and all water site data are in jJg/L. 
NO = Not detected. 
NA = Not applicable. 
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TABLE 5-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS iN SURFACE SOILS AT IR 1 (mglkg) 

NAS KEY WEST 

Chemical 

Background Site 

Average of Average Applicable 

Frequency of Range of Frequency of Range of Detected of all Risk-Based 

Detection Positive Detection Average Detection Positive Detection Values Values Concentration 

Representative 

Concentration 

for Site Data 

Basis of 

COPC 

COPC Selection* 

Aluminum 1 14114 1 120 - 4,250 1 1,887 1 35135 1 247 - 12,200 1 1,273 1 1,273 1 7,800 1,450 YI c 
32.8 +I-+- Antimony 2/l 5 0.26 - 0.48 0.39 35135 0.17 - 203 14.01 14.01 3.1 

IArsenic 6115 0.63 - 2.7 1.29 83183 0.81 - 44.7 3.16 3.16 0.43 

Barium 15/15 4.4 - 17.7 10.51 35135 7.1 - 163 38.07 38.07 550 

3.32 

49.8 

0.08f 

1.17 

35.4 

N A 

Y C 

s 

N A 

Y c 

N A 

Beryllium 2/l 5 0.13 - 0.15 0.05 32135 0.01 - 0.26 0.06 0.06 0.15 

Cadmium 4115 0.11 - 0.45 0.15 33135 0.11 - 3.6 0.83 0.79 3.9 

ICK romium** I 15115 I 1.9 - 15.5 I 6.021 35135 I 3.6 - 153 I 24.791 24.791 7,800 

ICobalt I 7115 I 0.22 - 0.51 I 0.291 34135 1 0.06 - 5.5 1 1.031 I.011 470 1.56 

I Copw 1 14/15 1 1.3 - 15.6 1 5.431 35135 1 5.5 - 2,250 I 473.531 473.531 310 1,620 VI c 
II ron 1 14114 1 98.1 - 2,260 1 1,167 1 35135 1 524 - 45,200 1 4,540 1 4,540 1 2,300 6,250 VI c 

264 Y 1 C Lead 14115 0.65 - 48.3 15.66 85185 8.2 - 680 175 175 400 

Manganese 14114 2.6 - 33.7 17.65 35135 9.3 - 372 62 62 180 

Mercury 5115 0.03 - 0.08 0.03 35135 0.02 - 9.3 1.28 1.28 2.3 

Nickel III15 0.63 - 4.1 1.67 35135 1 - 49.1 8.18 8.18 160 

Selenium 5115 0.46 - 1.8 0.65 15135 0.08 - 0.53 0.20 0.14 39 

Y C 

Y C 

i 

N A 

N A 

N A 

84 

3.55 

12.2 

0.176 

0.898 I Silver I- O/l5 I Not detected I - I 17/35 I 0.16 - 5.1 I 0.981 0.571 39 

IVanadium I 15115 I 0.8 - 8.8 I 3.971 29135 I 2 - 20.2 1 5.651 4.721 55 12 NI A 
IZinc 1 12115 1 0.63 - 89.1 1 15.221 35135 1 12.6 - 3,240 1 440.411 440.411 2,300 916 VI c 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0. I. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index 

q 
,An RBC for !ead based on cancer risk or hazard index is not available. The 400 mglkg GSWER residential so/t guideiint is used as an RBC for soii ingestion. 

Q 
z3 *A - Not COPC (Max<RBC) 

s C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

**As chromium VI 
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TABLE 5-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT IR 1 (mg/kg)-

NAS KEY WEST 

Background Site 

Average of Average Applicable Representative 

Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 14/14 120 - 4,250 1,887 35/35 247 - 12,200 1,273 1,273 7,800 1,450 

Antimony 2/15 0,26 - 0.48 0,39 35/35 0,17 - 203 14.01 14.01 3.1 32.8 

Arsenic 6/15 0.63 - 2.7 1.29 83/83 0.81 - 44.7 3.16 3.16 0.43 3.32 

Barium 15/15 4.4 - 17.7 10.51 35/35 7.1 - 163 38.07 38.07 550 49.8 

Beryllium 2/15 0.13 - 0.15 0.05 32/35 0.01 - 0.26 0.06 0.06 0.15 0.086 

Cadmium 4/15 0.11 - 0.45 0.15 33/35 0.11 - 3.6 0.83 0.79 3.9 1.17 

Chromium" 15/15 1.9 - 15.5 6.02 35/35 3.6 - 153 24.79 24.79 7,800 35.4 

Cobalt 7/15 0.22 - 0.51 0.29 34/35 0.06 - 5.5 1.03 1.01 470 1.56 

Copper 14/15 1.3 - 15.6 5.43 35/35 5.5 - 2,250 473.53 473.53 310 1,620 

Iron 14/14 98.1 - 2,260 1,167 35/35 524 - 45,200 4,540 4,540 2,300 6,250 

Lead 14/15 0.65 - 48.3 15.66 85/85 8.2 - 680 175 175 400 264 

Manganese 14/14 2.6 - 33.7 17.65 35/35 9.3 - 372 62 62 180 84 

Mercury 5/15 0.03 - 0.08 0.03 35/35 0.02 - 9.3 1.28 1.28 2.3 3.55 

Nickel 11/15 0.63 - 4.1 1.67 35/35 1 - 49.1 8.18 8.18 160 12.2 

Selenium 5/15 0.46 - 1.8 0.65 15/35 0.08 - 0.53 0.20 0.14 39 0.176 

Silver 0/15 Not detected - 17/35 0.16 - 5.1 0.98 0.57 39 0.898 

Vanadium 15/15 0.8 - 8.8 3.97 29/35 2 - 20.2 5.65 4.72 55 12 

Zinc 12/15 0.63 - 89.1 15.22 35/35 12.6 - 3,240 440.41 440.41 2,300 916 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBe for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSV'JER iesidential soil guideline is used as an RBC for soii ingestion. 

'A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

"As chromium VI 

Basis of 

COPC 

COPC Selection" 

Y C 

Y C 

Y C 

N A 

Y C 

N A 

Y C 

N A 

Y C 

Y C 

Y C 

Y C 

Y C 

N A 

N A 

N A 

N A 

Y C 



TABLE 5-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT IR I (mglkg) 

NAS KEY WEST 

r Background 

- 

6115 1 0.63 - 2.7 

Site 

Average of Average Applicable Representative 

Frequency of Range of Detected of all Risk-Based Concentration 

Detection Positive Detection Values Values Concentration for Site Data COPC 

818 270 - 6,450 1,440 1,440 100,000 4,790 N 

819 1.3 - 49.7 9.56 8.51 82 49.7 N 

Basis of 

COPC 

Selection* 

A 

Average 

1.887 

0.35 A I 

I 

, 

i 

, 

I 

I 

, 

1 

, 

1 

, 

IA rsenic 1.2s 919 1 0.33 - 38 I 6.481 6.481 3.801 38 1 Y 

919 4.9 - 538 78.701 78.701 14.000 I 393 1 N 

C 

10.51 

O.OE 

0.1: 

A 

C 819 0.03 - 0.23 0.08 0.08 1.30 0.127 Y 

519 0.42 - 15.6 3.61 2.1 100 11.4 N 

919 1 3.6 - 104 1 25.201 25.201 1,000 1 82.6 1 N 

719 0.32 - 14.5 2.72 2.28 12,000 10 N 

819 39.7 - 2,360 461 .OO 410.00 8,200 2,360 N 

818 343 - 56.900 9.790 9,790 61,000 56,900 N 

819 1 15.8 - 3,700 1 588 1 523 1 400 I 3,700 I Y 

818 I 4.2 - 874 I 149 I 149 I 4,700 1 874 1 N 

819 0.02 - 2 0.72 0.64 61 1.05 N 

919 0.89 - 78.4 12.4 12.40 4,100 65.4 N 

II9 0.4 - 0.4 0.40 0.18 100 0.233 N 

II9 0.45 - 0.45 0.45 0.22 16 16 N 

212 13.4 - 178 95.70 95.70 100,000 178 N 

219 2.7 - 34.9 18.8 4.4 1,400 34.9 N 

919 2.2 - 7,050 978 978 61,000 7,050 N 

A 

4” 
(0 
ru 

6.02 A 

0.25 

5.4: 

1,167 

A 

A 

A 

14115 1 0.65 - 48.3 15.68 C 

IManganese 14114 I 2.6 - 33.7 17.65 A 

0.02 

1.67 

A 

A 

0.65 A 

A 

A 

A 

1.94 

3.97 

15.22 A 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

2 
An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

9 

z 
*A - Not COPC (Max<RBC) 

-I C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

**As Cr VI 
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TABLE 5-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT IR 1 (mg/kg) 

NAS KEY WEST 

Background Site 

Average of Average Applicable Representative 

Frequency of Range of Frequency of Range of Detected of all Risk·Based Concentration 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 14/14 120 - 4,250 1,887 8/8 270 - 6,450 1,440 1,440 100,000 4,790 

Antimony 2/15 0.26 - 0.48 0.39 8/9 1.3 - 49.7 9.56 8.51 82 49.7 

Arsenic 6/15 0.63 - 2.7 1.29 9/9 0.33 - 38 6.48 6.48 3.80 38 

Barium 15/15 4.4 - 17.7 10.51 9/9 4.9 - 538 78.70 78.70 14,000 393 

Beryllium 2/15 0.13 - 0.15 0.05 8/9 0.03 - 0.23 0.08 0.08 1.30 0.127 

Cadmium 4/15 0.11 - 0.45 0.15 5/9 0.42 - 15.6 3.61 2.1 100 11.4 

Chromium" 15/15 1.9 - 15.5 6.02 9/9 3.6 - 104 25.20 25.20 1,000 82.6 

Cobalt 7/15 0.22 - 0.51 0.29 7/9 0.32 - 14.5 2.72 2.28 12,000 10 

Copper 14/15 1.3 - 15.6 5.43 8/9 39.7 - 2,360 461.00 410.00 8,200 2,360 

Iron 14/14 98.1 - 2,260 1,167 8/8 343 - 56,900 9,790 9,790 61,000 56,900 

Lead 14/15 0.65 - 48.3 15.66 8/9 15.8 - 3,700 588 523 400 3,700 

Manganese 14/14 2.6 - 33.7 17.65 8/8 4.2 - 874 149 149 4,700 874 

Mercury 5/15 0.03 - 0.08 0.03 8/9 0.02 - 2 0.72 0.64 61 1.05 

Nickel 11/15 0.63 - 4.1 1.67 9/9 0.89 - 78.4 12.4 12.40 4,100 65.4 

Selenium 5/15 0.46 - 1.8 0.65 1/9 0.4 - 0.4 0.40 0.18 100 0.233 

Thallium 0/15 Not detected - 1/9 0.45 - 0.45 0.45 0.22 16 16 

Tin 2/5 0.78 - 2.1 1.94 2/2 13.4 - 178 95.70 95.70 100,000 178 

Vanadium 15/15 0.8 - 8.8 3.97 2/9 2.7 - 34.9 18.8 4.4 1,400 34.9 

Zinc 12/15 0.63 - 89.1 15.22 9/9 2.2 - 7,050 978 978 61,000 7,050 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

"As Cr VI 

COPC 

N 

N 

Y 

N 

Y 

N 

N 

N 

N 
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Y 

N 

N 

N 

N 

N 

N 

N 
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Basis of 

COPC 

Selection-

A 

A 

C 

A 

C 

A 

A 

A 
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TABLE 5-9a 

OCCURRENCE, DISTRIBUTION AND SELECTION OF COPCs 
ORGANICS IN SUBSURFACE SOILS AT IR 1 @g/kg) 

NAS KEY WEST 

Background Site Basis Average 
Frequency Frequency Applicable Representative of of 

of Range of of Range of Risk-Based Concentration COPC Detected 
Chemical Detection Positive Detection Average Detection Positive Detection Average Concentration For Site Data COPC Selection* Values 
PESTlClDESlPCBs 
4,4’-DDD 3111 2 - 233 26 II2 92 - 92 48 24,000 92 N. A 92 
4,4’-DDE 5/l 1 1.8 - 741 76.60 212 3 - 420 212 17,000 420 N A 212 
4,4’-DDT 7111 1.8 - 557 56.50 II2 150 - 150 77 17,000 150 N A 150 
aldrin 0111 Not detected - II2 26 - 26 14 340 26 N A 26 
Aroclor-1254 0111 Not detected - II2 3,900 - 3,900 1,970 2,800 3,900 Y B 3,900 
Aroclor-1260 Ill1 69 - 69 48.20 II2 2,000 - 2,000 1,020 2,800 2,000 Y E 2,000 
SEMIVOLATILE ORGANIC COMPOUNDS 

Notes: 

Units are mglkg for inorganics, uglkg for organics. 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (ZXBkgdAvg). 

RBCs represent concentrations associated with a 10-6 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

‘A - Not COPC (Max<RBC); B - COPC (Max>RBC, organics); C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics); D - Not COPC (nut./mineral); E - COPC - (same family); 

F - COPC (eval. qual.); G - Not COPC (MaxzRBC & MaxcZXBkgdAvg) 
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TABLE 5-9a 

OCCURRENCE, DISTRIBUTION AND SELECTION OF COPCs 
ORGANICS IN SUBSURFACE SOILS AT IR 1 (lJg/kg) 

NAS KEY WEST 

Background Site 
Frequency Applicable 

Range of of Range of Risk-Based 
Chemical Detection Positive Detection Average Detection Positive Detection Average Concentration 
PESTICIDES/PCBs 
4,4'-000 3/11 2 - 233 26 1/2 92 - 92 48 24,000 
4,4'-DDE 5/11 1.8 - 741 76.60 2/2 3 - 420 212 17,000 
4,4'-DOT 7/11 1.8 - 557 56.50 1/2 150 - 150 77 17,000 
aldrin 0/11 Not detected - 1/2 26 - 26 14 340 
Aroclor -1254 0/11 Not detected - 1/2 3,900 - 3,900 1,970 2,800 
Aroclor -1260 1/11 69 - 69 48.20 1/2 2,000 - 2,000 1,020 2,800 
SEMIVOLATILE ORGANIC COMPOUNDS 
acenaphthene 0/14 Not detected - 1/2 740 - 740 375 12,000,000 
benz(a)anthracene 0/14 Not detected - 1/2 3,200 - 3,200 1,600 7,800 
benzo(a)pyrene 0/14 Not detected - 1/2 4,300 - 4,300 2,150 780 
benzo(b)fluoranthene 1/14 390 - 390 415.00 1/2 3,400 - 3,400 1,700 7,800 
benzo(g, h, i)perylene 0/14 Not detected - 1/2 1,800 - 1,800 903 -
benzo(k)fluoranthene 0/14 Not detected - 1/2 3,400 - 3,400 1,700 78,000 
bis(2-ethylhexyl)phthalate 0/0 Not detected - 1/1 1,800 - 1,800 1,800 410,000 
chrysene 1/14 280 - 280 407.00 1/2 4,100 - 4,100 2,050 780,000 
dibenz(a,h)anthracene 0/14 Not detected - 1/2 560 - 560 283 780 
di-n-butylphthalate 1/11 82 - 82 427.00 1/1 500 - 500 500 20,000,000 
fluoranthene 1/14 660 - 660 434.00 1/2 4,600 - 4,600 2,300 8,200,000 
fluorene 0/14 Not detected - 1/2 650 - 650 328 8,200,000 
indeno(1,2,3-cd)pyrene 0/14 Not detected - 1/2 2,300 - 2,300 1,150 7,800 
naphthalene 0/14 Not detected - 1/2 890 - 890 450 8,200,000 
phenanthrene 0/14 Not detected - 1/2 2,700 - 2,700 1,350 -
pyrene 1/14 470 - 470 421.00 1/2 3,400 - 3,400 1,700 6,100,000 
VOLATILE ORGANIC COMPOUNDS 
2-butanone 0/0 Not detected - 1/1 2 - 2 2.00 100,000,000 

carbon disulfide 0/12 Not detected - 1/1 3 - 3 3.00 20,000,000 
ethylbenzene 1/15 0.31 - 0.31 1.58 1/3 2 - 2 1.47 20,000,000 
methylene chloride 6/12 0.11 - 14 2.80 1/3 30 - 30 16.20 760,000 
toluene 1/15 1 - 1 1.62 1/3 2 - 2 1.47 41,000,000 

Notes: 

Units are mg/kg for inorganics, ug/kg for organics. 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 10-6 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

Representative 
Concentration 
For Site Data 

92 
420 
150 
26 

3,900 
2,000 

740 
3,200 
4,300 
3,400 
1,800 
3,400 
1,800 
4,100 
560 
500 

4,600 
650 

2,300 
890 

2,700 
3,400 

2 
3 
2 

30 
2 

"A - Not COPC (Max<RBC); B - CO PC (Max>RBC, organics); C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics); D - Not COPC (nut/mineral); E - COPC - (same family); 

F - COPC (evaL quaL); G - Not COPC (Max>RBC & Max<2XBkgdAvg) 
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The following chemicals were selected as COPCs at IR I for surface and subsurface soils: 

SURFACE SOILS 

Inoroanics Orqanics 
Aluminum None Sampled 
Antimony 
Arsenic 
Beryllium 
Chromium 
Copper 
Iron 
Lead’ 
Manganese 
Mercury 
Zinc 

SUBSURFACE SOILS 
Inoroanics Orqanics 
Arsenic Aroclor-I 254 
Beryllium Aroclor-1260 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene* 
Benzo(k)fluoranthene 
Dibenzo(a,h)anthracene 
Chrysene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene* 

Lead, identified with an asterisk (*), will be evaluated using the Integrated Exposure and Uptake Biokinetic 

(IEUBK) Lead Model (v. 0.99) for surface soils only. 

Metals were detected in surface soil at IR 1 at high frequencies (i.e., detected in greater than 85 percent of 

the samples analyzed, except silver and selenium). The maximum and representative concentrations for 

these metals generally exceed RBCs developed for the land use scenario for surface soils. Lead will be 

evaluated quantitatively using the IEUBK model (v. 0.99). Metals were detected in subsurface soil at IR 1 

at high frequencies (i.e., detected in greater than 85 percent of the samples analyzed, except cadmium). 

Only arsenic and beryllium concentrations exceeded industrial RBCs for subsurface soils. 

Two PCBs, Aroclor-1254 and Aroclor-1260, were detected in one subsurface soil sample at 

concentrations of 3,900 ug/kg and 2,000 ug/kg, respectively. Aroclor-1254 and Aroclor-1260 both 

exceeded applicable soil RBC values and were selected as COPCs. Several PAHs were detected in one 

subsurface soil sample. Benzo(a)pyrene (3,400 ug/kg) was the only COPC that exceeded RBC values; 

however, all other carcinogenic PAHs were selected as COPCs because they are chemically and 

toxicologically similar to benzo(a)pyrene. Phenanthrene and benzo(g,h,i)perylene [marked by asterisks (*) 

above] do not have established toxicity values and, therefore, will be evaluated qualitatively in the 

uncertainty section. 

5.6.2.2 Sediment and Surface Water 

Several VOCs, SVOCs, pesticides, and metals were detected in one or more of the sediment samples 

collected at IR 1. Acetone, methylene chloride, and metals were detected in surface-water samples 

collected at IR 1. The occurrence and distribution of chemicals in sediment and surface water is 

presented in Tables 5-10 through 5-13. Summary statistics COPC selection results and representative 

concentrations for chemicals detected in IR 1 in sediment and surface water are also presented in these 

tables. 
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The following chemicals were selected as COPCs at IR 1 for surface and subsurface soils: 

SURFACE SOILS 
Inorganics 
Aluminum 
Antimony 
Arsenic 
Beryllium 
Chromium 
Copper 
Iron 
Lead' 
Manganese 
Mercury 
Zinc 

Organics 
None Sampled 

SUBSURFACE SOILS 

Inorganics 
Arsenic 
Beryllium 

Organics 
Aroclor-1254 
Aroclor-1260 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene* 
Benzo(k)fluoranthene 
Dibenzo( a, h )anthracene 
Chrysene 
Indeno(1,2,3-cd)pyrene 
Phenanthrene'" 

Lead, identified with an asterisk (*), will be evaluated using the Integrated Exposure and Uptake Biokinetic 

(IEUBK) Lead Model (v. 0.99) for surface soils only. 

Metals were detected in surface soil at IR 1 at high frequencies (Le., detected in greater than 85 percent of 

the samples analyzed, except silver and selenium). The maximum and representative concentrations for 

these metals generally exceed RBCs developed for the land use scenario for surface soils. Lead will be 

evaluated quantitatively using the IEUBK model (v. 0.99). Metals were detected in subsurface soil at IR 1 

at high frequencies (ie., detected in greater than 85 percent of the samples analyzed, except cadmium). 

Only arsenic and beryllium concentrations exceeded industrial RBCs for subsurface soils. 

Two PCBs, Aroclor-1254 and Aroclor-1260, were detected in one subsurface soil sample at 

concentrations of 3,900 1J9/kg and 2,000 1J9/kg, respectively. Aroclor-1254 and Aroclor-1260 both 

exceeded applicable soil RBC values and were selected as COPCs. Several PAHs were detected in one 

subsurface soil sample. Benzo(a)pyrene (3,400 1J9/kg) was the only COPC that exceeded RBC values; 

however, all other carcinogenic PAHs were selected as COPCs because they are chemically and 

toxicologically similar to benzo(a)pyrene. Phenanthrene and benzo(g,h,i)perylene [marked by asterisks (*) 

above] do not have established toxicity values and, therefore, will be evaluated qualitatively in the 

uncertainty section. 

5.6.2.2 Sediment and Surface Water 

Several VOCs, SVOCs, pesticides, and metals were detected in one or more of the sediment samples 

collected at IR 1. Acetone, methylene chloride, and metals were detected in surface-water samples 

collected at IR 1. The occurrence and distribution of chemicals in sediment and surface water is 

presented in Tables 5-10 through 5-13. Summary statistics COPC selection results and representative 

concentrations for chemicals detected in IR 1 in sediment and surface water are also presented in these 

tables. 
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TABLE 5-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT IR 1 (mglkg) 

NAS KEY WEST 

i Chemical 

IAluminum 

Background Site 

Concentration 

Positive Detection 

Basis of 

COPC 

Selection’ 

A 

C 

C 

A 

Frequency a Frequency of Range of 

Detection Positive Detection Average 

12112 97.7 - 3,350 1,332 

0113 Not detected 

8112 1.5 - 7 2.62 

13/13 5 - 15.2 9.27 

1113 0.12 - 0.12 0 Of 

3/l 3 0.06 - 0.9 0 24 

8/13 1 2.1 - 11.7 1 5.01 

2/l 3 1 0.12 - 056 1 0.47 

13113 1 0.76 - 34.6 1 8.88 

Detection 

12/12 

l/l6 

15116 
I 

10.481 550 16116 

l/l6 1 0.14 - 0.14 I 0.14 A 

l/16 1 1.1 - 1.1 I 1.1 A 

13/16 1 4.2 - 17.2 1 7.7 6.641 39 10.1 1 N A 

4116 1 1.35 - 5.3 1 3.04 I.451 470 4.4 1 N A 

16/16 9.4 - 132 34.65 

l/l2 13 - 13 13 

12112 387 - 32,600 8,460 

16116 15.3 - 226 71 

12112 7.3 - 295 73.24 

15116 0.04 - 0.15 0.07 

o/13 Not detected - 

12/12 109 - 3,640 1,199 

12113 5.5 - 56.5 17.97 

12112 4 - 38.6 15.36 

4113 0.04 - 0.07 0.05 

10113 0.7 - 5.5 2.15 

II13 0.5 - 0.5 0.27 

112 I 0.99 - 0.99 I 2.85 

IO/l6 1 l-12 I 4.89 3.561 160 5.95 1 N 

l/16 1 0.33 - 0.33 1 0.33 0.421 39 0.33 1 N 

416 1 9.3 - 64.1 26 A 

13113 I 1.6-11.7 1 5.08 

8/13 1 3.5 - 140 1 25.74 

13/16 0.73 - 14 6.13 A 

IZinc 16/16 I 1.1 - 484 I 100.45 100.451 2,300 449 1 N A 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (ZXBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sedimen! RBCs are adapted using residential soil RBC. 

9 
9 *A - Not COPC (Max<RBC) 

E 
**C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

-4 **As chromium VI 
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TABLE 5-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT IR 1 (mg/kg) 

NAS KEY WEST 

Background Site 

Average of Average Applicable Representative 

Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 12/12 97.7 - 3,350 1,332 12/12 72.4 - 6,170 1,044 1,044 7,800 2,920 

Antimony 0/13 Not detected - 1/16 6.8 - 6.8 6.80 1.66 3.1 3.5 

Arsenic 8/12 1.5 - 7 2.63 15/16 0.92 - 12.1 4.59 4.41 0.43 6.81 

Barium 13/13 5 - 15.2 9.27 16/16 3.3 - 40.5 10.48 10.48 550 14.9 

Beryllium 1/13 0.12 - 0.12 0.06 1/16 0.14 - 0.14 0.14 0.05 0.15 0.095 

Cadmium 3/13 0.06 - 0.9 0.22 1/16 1.1 - 1.1 1.1 0.27 3.9 0.662 

Chromium*' 8/13 2.1 - 11.7 501 13/16 4.2 - 17.2 7.7 6.64 39 10.1 

Cobalt 2/13 0.12 - 0.56 0.47 4/16 1.35 - 5.3 3.04 1.45 470 4.4 

Copper 13/13 0.76 - 34.6 8.88 16/16 9.4 - 132 34.65 34.65 310 55.2 

Cyanide 0/13 Not detected - 1/12 13 - 13 13 2 160,000 13 

Iron 12/12 109 - 3,640 1,199 12/12 387 - 32,600 8,460 8,460 2,300 32,100 

Lead 12/13 5.5 - 56.5 17.97 16/16 15.3 - 226 71 71 400 113 

Manganese 12/12 4 - 38.6 15.39 12/12 7.3 - 295 73.24 73.24 180 212 

Mercury 4/13 0.04 - 0.07 0.05 15/16 0.04 - 0.15 0.07 0.07 2.3 0.103 

Nickel 10/13 0.7 - 5.5 2.15 10/16 1 - 12 4.89 3.56 160 5.95 

Silver 1/13 0.5 - 0.5 0.27 1/16 0.33 - 0.33 0.33 0.42 39 0.33 

Tin 1/2 0.99 - 0.99 2.85 4/6 9.3 - 64.1 26 19.56 4,700 64.1 

Vanadium 13/13 1.6 - 11.7 5.08 13/16 0.73 - 14 6.13 5.13 55 12 

Zinc 8/13 3.5 - 140 25.74 16/16 1.1 - 484 100.45 100.45 2,300 449 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sediment RBCs are adapted using residential SQil RBC 

*A - Not COPC (Max<RBC) 

**C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

*'As chromium VI 
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TABLE 5-I 1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

ORGANICS IN SEDIMENT AT IR 1 (pglkg) 
NAS KEY WEST 

PAGE 1 OF 2 

Chemical 
PESTlClDESlPCBs 

Background Site 
Frequency Frequency Average of Average Applicable Representative Basis of 

of Range of of Range of Detected of all Risk-Based Concentration COPC 
Detection Positive Detection Average Detection Positive Detection Values Values Concentration For Site Data COPC Selection* 

01 
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to 
()) 

() 
-l 
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Chemical 
PESTICIDES/PCBs 
2,4-D 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-BHC 
Aroclor-1248 
Aroclor-1254 
Aroclor -1260 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
gamma-BHC (lindane) 
Heptachlor 
Heptachlor epoxide 

TABLE 5-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SEDIMENT AT IR 1 (.,.g/kg) 

NAS KEY WEST 
PAGE 1 OF 2 

Background Site 
Frequency Frequency Average 0 Average Applicable Representative 

of Range of of Range of Detected of all Risk-Based Concentration 
Detection Positive Detection Average Detection Positive Detection Values Values Concentration For Site Data 

1/10 24.7 - 24.7 39.15 1/7 21.4 - 21.4 21.4 4.19 78,000 18.4 
1/12 3.9 - 3.9 1303 5/15 2.5 - 29.4 8.42 39.07 2,700 29.4 
5/12 2.2 - 149 19.85 15/16 3.2 - 296 41.54 39.73 1,900 96.2 
1/12 3.7 - 3.7 13.02 12/15 4.6 - 711 98.50 99.20 1,900 415 
3/11 1.1 - 1.5 7.11 1/16 0.85 - 0.85 0.85 10.17 100 0.85 
0/9 Not detected - 1/16 120 - 120 120 79.15 320 120 
0/9 Not detected - 2/16 220 - 669 444.50 173.96 320 669 
1/15 40.8 - 40.8 70.57 14/16 24.1 - 18,260 2,676 2,353.69 320 18,300 
1/15 Not detected - 1/16 20 - 20 20 11.38 350 20 
2/12 2.8 - 15.7 7.35 1/16 1 - 1 1 10.78 - 1 
0/12 Not detected - 4/16 2.4 - 13.6 7.75 32.57 40 13.6 
3/12 1.2 - 2.7 6.7 7/16 1.7 - 256 44.57 24.74 47,000 51.1 
0/9 Not detected - 1/16 83 - 83 83 33.79 47,000 83 
0/9 Not detected - 2/15 0.84 - 341 170.92 32.79 47,000 123 
1/12 1.4 - 1.4 12.89 7/15 1.2 - 1,462 224.90 117.72 2,300 460 
0/8 Not detected - 2/10 89 - 380.5 234.75 75.65 2,300 381 

4/12 1.2 - 2.1 6.72 4/16 0.78 - 3.3 1.95 10.65 490 3.3 
2/12 1.1 - 1.3 6.51 5/16 0.76 - 18.9 6.13 11.44 140 18.9 
0/9 Not detected - 2/16 1.2 - 1.5 1.35 17.51 70 1.5 

SEMIVOLA TILE ORGANIC COMPOUNDS 
Acenaphthylene 0/13 Not detected - 1/12 75 - 75 75 458.46 - 75 
Benzo(a)anthracene 0/13 Not detected - 3/12 120 - 230 173.33 362.21 880 230 
Benzo(a)pyrene 0/13 Not detected - 2/12 130 - 180 155 419.71 88 180 
Benzo(b)fluoranthene 1/13 489 - 489 966.92 3/12 160 - 200 180 363.88 880 200 
Benzo(k)fluoranthene 0/13 Not detected - 3/12 160 - 200 183.33 364.71 8,800 200 
Bis(2-ethylhexyl)phthalate 1/6 4,500 - 4,500 1,992.17 3/5 390 - 480 433 730 46,000 480 

Chrysene 1/13 417 - 417 961.38 3/12 190 - 300 247 381 88,000 300 
Fluoranthene 1/13 690 - 690 982.38 4/12 250 - 400 322.25 403.13 310,000 400 
Phenanthrene 0/13 Not detected - 3/12 110 - 220 163.33 359.71 - 220 

Pyrene 1/13 509 - 509 968.46 4/12 250 - 400 324 404 230,000 400 

COPC 

N 
N 
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N 
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS iN SEDiMENT AT iR 1 @g/kg) 

NAS KEY WEST 
PAGE 2 OF 2 

Background Site 
Frequency Frequency Average of Average Applicable Representative Basis of 

of Range of of Range of Detected of all Risk-Based Concentration COPC 
Chemical Detection Positive Detection Average Detection Positive Detection Values 
VOLATILE ORGANIC COMPOUNDS 

Values Concentration For Site Data COPC Selection* 1 

1,2-dichloroethene O/l Not detected - 215 2-3 2.5 2.50 70,000 2.91 N A 

2-butanone 116 4-4 a.49 215 14 - 16 15 9.30 4,700,000 16 N A 

Acetone 316 4 - 120 30.9 215 130 - 150 140 59.30 780,000 150 N A 

Methylene chloride 216 5 - 20 7.5 515 2 - 11 6 6.00 85,000 11 N A 

Toluene 2/l 3 3.5 - 16.9 4.49 215 2-4 3 3.00 1,600,OOO 4 N A 

Xylenes, total 0113 Not detected - II5 3-3 3 2.90 16,000,000 3 N A 

Notes: 

Y Because most organics are not naturally occuring, selection of organic COPCs is’based solely on exceedance of risk-based screening levels (RBCs). 

z Sediment RBCs are adapted using residential soil RBC. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index, 

*A - Not COPC (MaxcRBC) 
B - COPC (Max > RBC, organics) 
E - COPC - (same family) 
F - COPC (eval. qual.) 
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TABLE 5-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANiCS iN SEDiMENT AT IR 1 (lJg/kg) 

NAS KEY WEST 
PAGE 2 OF 2 

Background Site 
Frequency Frequency Average 0 Average Applicable Representative 

of Range of of Range of Detected of all Risk-Based Concentration 
Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration For Site Data 
VOLATILE ORGANIC COMPOUNDS 
1,2-dichloroethene 0/1 Not detected - 2/5 2 - 3 2.5 2.50 70,000 
2-butanone 1/6 4 - 4 8.49 2/5 14 - 16 15 9.30 4,700,000 
Acetone 3/6 4 - 120 30.9 2/5 130 - 150 140 59.30 780,000 
Methylene chloride 2/6 5 - 20 7.5 515 2 - 11 6 6.00 85,000 
Toluene 2/13 3.5 - 16.9 4.49 2/5 2 - 4 3 3.00 1,600,000 
Xylenes, total 0/13 Not detected - 1/5 3 - 3 3 2.90 16,000,000 

Notes: 
Because most organics are not naturally occuring, selection of organic COPCs is 'based solely on exceedance of risk-based screening levels (RBCs). 
SEldiment RBCs are adapted using residential soil RBC. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

·A - Not COPC (Max<RBC) 
B - CO PC (Max> RBC, organics) 
E - CO PC - (same family) 
F - COPC (eva I. qual.) 
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TABLE 5-12 
U 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 8 
INORGANICS IN SURFACE WATER AT IR 1 (c(g/L) 5 

NAS KEY WEST 
H 

Background Site .!! 

Average of Average Applicable Representative Baa of 

Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration C& 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data COPC E@on* 

Aluminum 2112 25 - 148 25 l/2 47.1 - 47.1 47.1 34 - 47 Y 

Antimony 4112 3.5 - 205 33.71 6% 236 - 270 252.67 252.67 14 264 N 

Barium II/13 4.7 - 16.3 6.88 616 5.4 - 6 5.75 5.75 - 5.94 Y z ?= 

Iron 4112 12.2 - 170 24.15 212 27.5 - 37.8 32.65 32.65 - 37.8 y D u,% 

Tin o/4 Not detected - 216 118 - 134 126 52.00 - 134 Y rK _ 

Zinc 5/l 3 1.4 - 39.6 7.19 516 5 - 9.4 6.96 6.22 - 9.4 Y Wm I 
2 Notes: ffz 

:z Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). m z E 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

vI 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 5% 2 

ii0 

*A - Not COPC (MaxcRBC) 

F - COPC (eval. qual.) 
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Chemical 

Aluminum 

Antimony 

Barium 

Iron 

Tin 

Zinc 

TABLE 5-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT IR 1 (lJg/L) 

NAS KEY WEST 

Background Site 

Average of Average Applicable Representative 

Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration 

Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data 

2/12 25 - 148 25 1/2 47.1 - 47.1 47.1 34 - 47 

4/12 3.5 - 205 33.71 6/6 236 - 270 252.67 252.67 14 264 

11/13 4.7 - 16.3 6.88 6/6 5.4 - 6 5.75 5.75 - 5.94 

4/12 12.2 - 170 24.15 2/2 27.5 - 37.8 32.65 32.65 - 37.8 

0/4 Not detected - 2/6 118 - 134 126 52.00 - 134 

5/13 1.4 - 39.6 7.19 5/6 5 - 9.4 6.96 6.22 - 9.4 

COPC 
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Notes: » -I 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). ~ ~ 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. :E 0 
SUrface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. ~ "TI 

*A - Not COPC (Max<RBC) 

F - COPC (eval. qual.) 
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TABLE 5-l 3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGPNICS IN SURFACE WATER AT IR 1 (yg/L) 

NAS KEY WEST 

Background Site 

Average of Average Applicable Representative Basis of 
Frequency of Range of Frequency of Range of Detected of all Risk-Based Concentration COPC 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 

VOLATILE ORGANIC COMPOUNDS 

Acetone I 219 I 4 - 12 1 4.33 1 112 8 -8 I 6.5 1 6.50 I 8 1 Y 1 F 

Methylene chloride I 319 I-1 1 1.68 1 II2 I-1 1 1 1.75 4.70 1 1 N 1 A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening values (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

Y 
E 

*A - Not COPC (Max<RBC) 

F - COPC (eval. qual.) 
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TABLE 5-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORG~NICS IN SURFACE WATER AT IR 1 (llg/L) 

NAS KEY WEST 

Background Site 

Average 0 Average Applicable Representative 
Frequency of Range of Frequency 0 Range of Detected of all Risk-Based Concentration 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration for Site Data 

VOLATILE ORGANIC COMPOUNDS 

Acetone 4 - 12 8 - 8 8 
Methylene chloride 1 - 1 1 - 1 4.70 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening values (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

*A - Not CO PC (Max<RBC) 

F - COPC (eval. qual.) 
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CO PC Selection" 
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The following chemicals were selected as COP& for IR 1 sediment and surface water: 

SEDIMENT 
lnorqanics Orqanics 
Antimony Aroclor-1248 
Arsenic Aroclor-1254 
iron Aroclor-1260 
Manganese Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Acenaphthylene* 
Delta-BHC* 
Phenanthrene* 

SURFACE WATER 
lnorqanics Organics 
Aluminum** Acetone** 
Barium** 
Iron** 
Tin”* 
Zinc** 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) are listed for those chemicals identified with two asterisks (**); however, quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Metals selected as COPCs for sediment at IR 1 were detected in 50 percent or more of the samples 

analyzed with the exception of antimony which was detected in 1 out of 16 samples. Maximum and 

representative concentrations for all inorganic COPCs exceeded RBCs for residential soil ingestion. 

Aroclor-1254, Aroclor-1260, and benzo(a)pyrene were the only organic compounds detected at a 

maximum concentrations exceeding RBCs for residential soil ingestion. Other organics selected as 

COPCs are either PCBs, PAHs, or chemicals that lack toxicity criteria for quantitative risk analysis, 

Chemicals that lack toxicity criteria will be evaluated qualitatively in the uncertainty section. Soil RBCs are 

used because RBCs protective of human health for sediment exposure are not currently published by 

EPA. Sediment exposures are significantly less than soil exposures; therefore, using residential soil 

RBCs for sediment ingestion is very conservative regarding protection of human health. 

The metals and organics selected as COPCs for surface water all lack applicable WQSs. WQSs were 

used as a point of comparison because RBCs for typical surface-water exposure (Le., recreational 

exposures) are not currently published by EPA. It should be noted that surface-water exposure 

(recreational) is significantly less than the exposure basis for developing an applicable WQS. Thus, the 

use of WQSs as RBCs to select surface-water COPCs is conservative regarding protection of human 

health. 
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SEDIMENT 
Inorganics 
Antimony 
Arsenic 
Iron 

Organics 
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Benzo(b )fluoranthene 
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Chrysene 
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No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore. they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) are listed for those chemicals identified with two asterisks (**); however. quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Metals selected as COPCs for sediment at IR 1 were detected in 50 percent or more of the samples 

analyzed with the exception of antimony which was detected in 1 out of 16 samples. Maximum and 

representative concentrations for all inorganic COPCs exceeded RBCs for residential soil ingestion. 

Aroclor-1254. Aroclor-1260, and benzo(a)pyrene were the only organic compounds detected at a 

maximum concentrations exceeding RBCs for residential soil ingestion. Other organics selected as 

COPCs are either PCBs, PAHs, or chemicals that lack toxicity criteria for quantitative risk analysis. 

Chemicals that lack toxicity criteria will be evaluated qualitatively in the uncertainty section. Soil RBCs are 

used because RBCs protective of human health for sediment exposure are not currently published by 

EPA. Sediment exposures are significantly less than soil exposures; therefore, using residential soil 

RBCs for sediment ingestion is very conservative regarding protection of human health. 

The metals and organics selected as COPCs for surface water all lack applicable WQSs. WQSs were 

used as a point of comparison because RBCs for typical surface-water exposure (Le., recreational 

exposures) are not currently published by EPA. It should be noted that surface-water exposure 

(recreational) is significantly less than the exposure basis for developing an applicable WQS. Thus, the 

use of WQSs as RBCs to select surface-water COPCs is conservative regarding protection of human 

health. 
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Aluminum, barium, iron, tin, zinc, and acetone were also selected as COPCs for surface water at IR 1. 

These chemicals did not have listed WQSs, but they do have available quantitative toxicity values. 

Therefore, to be conservative regarding protection of human health, these chemicals were included as 

COPCs and evaluated quantitatively under the surface-water exposure pathway scenario. 

5.6.2.3 Shellfish Tissue 

This baseline human health risk assessment includes a calculation of risk to humans from the presence of 

contaminants in shellfish tissue. Aroclor-1260, several pesticides, and several metals were detected in 

one or more of the lobster tissue samples collected at IR 1. The occurrence and distribution of chemicals 

in lobster tissue is presented in Tables 5-14 through 5-15. Summary statistics and COPC selection results 

for chemicals detected in IR 1 lobster tissue samples are also presented in these tables. The following 

chemicals were selected as COPCs for IR 1 lobster tissue: 

LOBSTER TISSUE 
lnoroanics Orqanics 
None selected Aldrin 

Aroclor-1260 

Aroclor-1260 was selected as a COPC for lobster tissue at IR 1. It was detected in one out of 12 samples 

at a concentration of 7 ug/kg. Aldrin was also selected as a COPC for lobster tissue at IR 1. It was 

detected in 3 out of 12 samples at a range of 0.06 ug/kg to 0.12 ug/kg. Maximum and average 

concentrations for Aroclor-1260 and aldrin exceeded fish RBCs. 

5.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at IR 1 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 
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Aluminum, barium, iron, tin, zinc, and acetone were also selected as COPCs for surface wate~r at IR 1. 

These chemicals did not have listed WQSs, but they do have available quantitative toxicity values. 

Therefore, to be conservative regarding protection of human health, these chemicals were included as 

COPCs and evaluated quantitatively under the surface-water exposure pathway scenario. 

5.6.2.3 Shellfish Tissue 

This baseline human health risk assessment includes a calculation of risk to humans from the presence of 

contaminants in shellfish tissue. Aroclor-1260, several pesticides, and several metals were detected in 

one or more of the lobster tissue samples collected at IR 1. The occurrence and distribution of chemicals 

in lobster tissue is presented in Tables 5-14 through 5-15. Summary statistics and COPC selection results 

for chemicals detected in IR 1 lobster tissue samples are also presented in these tables. The following 

chemicals were selected as COPCs for IR 1 lobster tissue: 

LOBSTER TISSUE 
Inorganics 
None selected 

Organics 
Aldrin 
Aroclor-1260 

Aroclor-1260 was selected as a COPC for lobster tissue at IR 1. It was detected in one out of 12 samples 

at a concentration of 7 IJg/kg. Aldrin was also selected as a COPC for lobster tissue at IR 1. It was 

detected in 3 out of 12 samples at a range of 0.06 1J9/kg to 0.12 IJg/kg. Maximum and average 

concentrations for Aroclor-1260 and aldrin exceeded fish RBCs. 

5.6.3 . Toxicity Assessment 

The toxicological profiles for selected COPCs at IR 1 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 
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TABLE 5-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN LOBSTER TISSUE AT IR 1 (mglkg) 

NAS KEY WEST 

Background Site 

Average of Average Applicable Basis of 

Frequency of Range of Frequency of Range of Detected of all Risk-Based COPC 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration COPC Selection* 

Arsenic 19119 4.7 - 20.7 13.43 12/12 16.2 - 32 22.68 22.68 0.0021 N G 

Cadmium 12119 0.65 - 1.5 0.66 9112 0.1 - 0.3 0.15 0.13 0.068 N G 

Copper 19119 14.2 - 37.1 26.18 12112 18 - 125 43.73 43.73 5.4 N G 

Lead 3119 0.58 - 0.78 0.26 l/12 0.39 - 0.39 0.39 0.18 - N A 

Mercury 5/l 9 0.02 - 0.08 0.02 10112 0.01 - 0.07 0.05 0.04 0.041 N A 

Vanadium 0119 Not detected - 1112 0.25 - 0.25 0.25 0.20 0.95 N A 

IZinc 19/19 I 12.5 - 26.8 1 20.511 12/12 I 20.3 - 36.4 I 27.421 27.421 41 INI A I 

2 

8 
Notes: 

Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (AvgcRBC) 

*G - Not COPC (Avg>RBC & Avgc2XBkgdAvg) 

(]I 
I ...... 

Chemical 

Arsenic 

Cadmium 

Copper 

Lead 

Mercury 

Vanadium 

Zinc 

TABLE 5-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN LOBSTER TISSUE AT IR 1 (mg/kg) 

NAS KEY WEST 

Background Site 

Average of Average Applicable 

Frequency of Range of Frequency of Range of Detected of all Risk-Based 

Detection Positive Detection Average Detection Positive Detection Values Values Concentration 

19/19 4.7 - 20.7 13.43 12/12 16.2 - 32 22.68 22.68 0.0021 

12/19 0.65 - 1.5 0.66 9/12 0.1 - 0.3 0.15 0.13 0.068 

19/19 14.2 - 37.1 26.18 12/12 18 - 125 43.73 43.73 5.4 

3/19 0.58 - 0.78 0.26 1/12 0.39 - 0.39 0.39 0.18 -

5/19 0.02 - 0.08 0.02 10/12 0.01 - 0.07 0.05 0.04 0.041 

0/19 Not detected - 1/12 0.25 - 0.25 0.25 0.20 0.95 

19/19 12.5 - 26.8 20.51 12/12 20.3 - 36.4 27.42 27.42 41 

COPC 

N 

N 

N 

N 

N 

N 

N 

2 Notes: 
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Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

*G - Not COPC (Avg>RBC & Avg<2XBkgdAvg) 

Basis of 

CO PC 

Selection* 
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TABLE 5-l 5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN LOBSTER TISSUE AT IR l(pglkg) 

NAS KEY WEST 

Background Site 

Frequency Frequency Average of Average Applicable Basis of 

of Range of of Range of Detected of all Risk-Based COPC 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration COPC Selection’ 

PESTlClDESlPCBs 

4,4’-DDT o/19 Not detected - 6/l 2 0.11 - 2.3 0.76 1.20 9.3 N A 

Aldrin 5/l 9 0.08 - 0.21 0.07 3112 0.06 - 0.12 0.09 0.66 0.19 Y B 

Aroclor-1260 o/19 Not detected - l/l2 7-7 7 15.71 1.6 Y B 
I 

1 0.741 
I I I 

beta-BHC 3119 0.11 - 0.2 2112 1 0.12 - 0.27 1 0.2 1 0.741 1.81 N A 

A IChlorobenzilate 1 O/l 9 1 Not detected 1 - 1 l/12 I 28 - 28 I 28 1 IO.131 12 1 N 

I 1 0.58 - 0.58 1 I.591 l/l2 1 0.18 - 0.18 1 0.181 1.531 0.2 1 N 1 G I Dieldrin 

Endosulfan I 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

I Heptachlor 

l/19 

O/l 9 Not detected - 2112 0.12 - 0.17 0.15 

O/l 9 Not detected - 2112 1.5 - 5 3.05 

9/I 9 0.06 - 0.56 0.98 l/12 0.09 - 0.09 0.09 

5/l 9 0.66 - 3.1 2 8/l 2 0.12 - 1 0.34 

10119 0.07 - 0.33 0.5 l/l2 0.13 - 0.13 0.13 

. . - -  .  I  .  

0.78 41 N A 

0.79 1 N G 
, I I I I I I I 

. 

Methoxychlor I I/19 I 1.3 - 1.3 I 8.121 l/12 I 0.74 - 0.74 I 0.741 7.851 6.800 1 N i A I 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

B - COPC (Avg>RBC, organics) 

G - Not COPC (Avg>RBC & Avgc2XBkgdAvg) 
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TABLE 5-15 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN LOBSTER TISSUE AT IR 1 (pg/kg) 

NAS KEY WEST 

Background Site 

Frequency Frequency Average of Average Applicable 

of Range of of Range of Detected of all Risk-Based 

Basis of 

CO PC 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration COPC Selection* 

PESTICIDES/PCBs 

4,4'-DDT 0/19 Not detected - 6/12 0.11 - 2.3 0.76 1.20 9.3 N 

Aldrin 5/19 0.08 - 0.21 0.07 3/12 0.06 - 0.12 0.09 0.66 0.19 Y 
Aroclor -1260 0/19 Not detected - 1/12 7 - 7 7 15.71 1.6 Y 
beta-BHC 3/19 0.11 - 0.2 0.74 2/12 0.12 - 0.27 0.2 0.74 1.8 N 

Chlorobenzilate 0/19 Not detected - 1/12 28 - 28 28 10.13 12 N 

Dieldrin 1/19 0.58 - 0.58 1.59 1/12 0.18 - 0.18 0.18 1.53 0.2 N 

Endosulfan I 0/19 Not detected - 2/12 0.12 - 0.17 0.15 0.73 810 N 

Endosulfan sulfate 0/19 Not detected - 2/12 1.5 - 5 3.05 1.88 810 N 

Endrin 9/19 0.06 - 0.56 0.98 1112 0.09 - 0.09 0.09 1.52 41 N 

Endrin aldehyde 5/19 0.66 - 3.1 2 8/12 0.12 - 1 0.34 0.78 41 N 

Heptachlor 10/19 0.07 - 0.33 0.5 1/12 0.13 - 0.13 0.13 0.79 1 N 

Methoxychlor 1/19 1.3 - 1.3 8.12 1/12 0.74 - 0.74 0.74 7.85 6,800 N 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not CO PC (Avg<RBC) 

B - COPC (Avg>RBC, organics) 

G - Not COPC (Avg>RBC & Avg<2XBkgdAvg) 
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5.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at IR 1 are presented in . 

Section 5.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and’ adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

5.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under a RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds 1 E-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in four parts: 

l Carcinogenic risks 

. Noncarcinogenic risks 

l The results of the evaluation of lead in surface soils using the IEUBK model 

l Comparison of groundwater results to screening criteria 

A target risk range of 1 E-04 to 1 E-06 for carcinogens and an HI of 1 .O for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. A target 

cancer risk of IE-06 has been established by FDEP. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

5.6.5.1 Carcinogenic Risks 

Table 5-16 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risk for the hypothetical future residents is IE-04, which is greater than both the EPA “target 

risk range” of 1 E-04 to 1 E-06 and the FDEP target cancer risk of 1 E-06. Dermal contact with surface soil 

for the future resident has an incremental cancer risk of 3E-05 and dermal contact with sediment has an 

incremental cancer risk of 6.66E-05. The dermal exposure route for surface soil and sediment contributes 

the most to the cumulative carcinogenic risk for the future resident. This exposure route is also 
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The COPCs that were selected for each environmental medium sampled at IR 1 are presented in 

Section 5.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and' adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

5.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under a RME and a CTE. 

CTE will only be included if the total carcinogeniC risk for an exposure pathway exceeds 1 E-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in four parts: 

• Carcinogenic risks 

• Noncarcinogenic risks 

• The results of the evaluation of lead in surface soils using the IEUBK model 

• Comparison of groundwater results to screening criteria 

A target risk range of 1E-04 to 1E-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. A target 

cancer risk of 1 E-06 has been established by FDEP. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

5.6.5.1 CarcinogeniC Risks 

Table 5-16 lists the estimated cumulative RME carcinogeniC risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risk for the hypothetical future residents is 1 E-04, which is greater than both the EPA "target 

risk range" of 1 E-04 to 1 E-06 and the FDEP target cancer risk of 1 E-06. Dermal contact with surface soil 

for the future resident has an incremental cancer risk of 3E-05 and dermal contact with sediment has an 

incremental cancer risk of 6.SSE-05. The dermal exposure route for surface soil and sediment contributes 

the most to the cumulative carCinogenic risk for the future resident. This exposure route is also 
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TABLE 5-16 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
IR I* 

NAS KEY WEST 

Exposure Trespasser Trespasser Maintenance Excavation Occulpational 
Route Resident Adult Adolescent Worker Worker Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
lncidential Ingestion 8E-06 1 E-07 2E-07 1 E-07 NA 9E-07 
Dermal Contact 3E-05 1 E-06 1 E-06 8E-07 NA 6E-06 
Inhalation of Fugitive Dust IE-II 7E-14 5E-14 9E-14 NA 2E-12 
Subtotal 4E-05 1 E-06 1 E-06 9E-07 NA 7E-06 
Subsurface Soil 

3 

lncidential ingestion NA NA NA NA 2E-07 NA 
Dermal Contact NA NA NA NA 1 E-06 NA 
Inhalation of Fugitive Dust NA NA NA NA 6E-13 NA 
Subtotal NA NA NA NA 1 E-06 NA 
Sediment 
lncidential Ingestion 2E-05 1 E-06 2E-06 NA NA NA 
Dermal Contact 7E-05 9E-06 8E-06 NA NA NA 
Subtotal 9E-05 1 E-05 1 E-05 NA NA NA 
Surface Water 
lncidential Ingestion ** ** ** NA NA NA 
Dermal Contact ** ** ** NA NA NA 
Subtotal ** ** ** NA NA NA 
Shellfish*** 
ingestion 1 E-05 NA NA NA NA NA 
Subtotal 1 E-05 NA NA NA NA NA 
TOTAL 1 E-04 1 E-05 1 E-05 9E-07 1 E-06 7E-06 
HAZARD INDEX 

I 

Surface Soil 
lncidential Ingestion 2E+OO 2E-02 4E-02 1 E-02 NA 9E-02 
Dermal Contact 3E-01 1 E-02 2E-02 7E-03 NA 6E-02 
Inhalation of Fugitive Dust 2E-07 9E-10 1 E-09 9E-10 NA 2Ei-08 
Subtotal 3E+OO 3E-02 6E-02 2E-02 NA 2E-01 
Subsurface Soil 
lncidential Ingestion NA NA NA NA 4E-02 NA 
Dermal Contact NA NA NA NA 3E-01 NA 
Inhalation of Fugitive Dust NA NA NA NA ** NA 
Subtotal NA NA NA NA 3E-01 NA 
Sediment 
lncidential Ingestion 6E-01 2E-02 4E-02 NA NA NA 
Dermal Contact 3E-01 4E-02 7E-02 NA NA NA 
Subtotal 9E-01 6E-02 1 E-01 NA NA zl NA 
Surface Water 
lncidential Ingestion 1 E-03 7E-05 2E-04 NA NA NA 
Dermal Contact 8E-04 4E-05 6E-05 NA NA NA 
Subtotal 2E-03 1 E-04 2E-04 NA NA NA 
Shellfish*** 

3 

Ingestion 2E-02 NA NA NA NA NA 
Subtotal 2E-02 NA NA NA NA NA 
TOTAL 4E+OO 9E-02 2E-01 2E-02 3E-01 El 2E-01 

* = Chemical-Specific Risks are presented in Section 5.6.8. 
l * = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicuty 

values. 
*** = Adult Resident Only. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 5-16 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
IR 1* 

NAS KEY WEST 

Exposure Trespasser Trespasser Maintenance 
Route Resident Adult Adolescent Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidentiallngestion 
Dermal contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soli 
Incidential Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidential Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidential Ingestion 
Dermal Contact 
Subtotal 
Shellfish "** 
Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidential Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soli 
Incidentiallngestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
SedIment 
Incidential Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidential Ingestion 
Dermal Contact 
SUbtotal 
Shellfish*** 
Ingestion 
Subtotal 
TOTAL 

8E-06 1E-07 
3E-05 1E-06 
1E-11 7E-14 
4E-05 1E-06 

NA NA 
NA NA 
NA NA 
NA NA 

2E-05 1E-06 
7E-05 9E-06 
9E-05 1E-Q5 

** -
** "* 
** *" 

1E-05 NA 
1E-05 NA 
1E-04 1E-05 

2E+OO 2E-02 
3E-01 1E-02 
2E-07 9E-10 
3E+OQ 3E-02 

NA NA 
NA NA 
NA NA 
NA NA 

6E-01 2E-02 
3E-01 4E-02 
9E-01 6E-02 

2E-02 NA 
2E-02 NA 
4E+OO 9E-02 

• = Chemical-Specific Risks are presented in Section 5,6.8, 

2E-07 I 1E-07 
1E-06 t= 8E-07 
5E-14 9E-14 
1E-06 9E-07 

NA NA 
NA NA 
NA NA 
NA NA 

2E-06 NA 
BE-06 NA 
1E-05 NA 

** 
t=NA ** NA 

** NA 

NA NA 
NA NA 

1E-05 9E-07 

4E-02 1E-02 
2E-02 7E-03 
1E-09 9E-10 
6E-02 2E-02 

NA NA 
NA NA 
NA NA 
NA NA 

4E-02 NA 
7E-02 NA 
1E-01 NA 

2E-04 NA 
6E-05 NA 
2E-04 NA 

NA NA 
NA NA 

2E-01 2E-02 

NA 
NA 
NA 
NA 

2E-07 
1E-06 
6E-13 
1E-06 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

1E-06 

NA 
NA 
NA 
NA 

4E-02 
3E-01 

,ow 

3E-01 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

3E-01 
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9E-07 
6E-06 
2E-12 
7E-06 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

7E-06 

9E-02 
6E-02 
2E-08 
2E-01 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

2E-01 

** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity 
values . 

.".., = Adult Resident Only, 
NA = Not Applicable; pathway is not applicable for the respective media. 
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associated with high uncertainty based on the absorption efficiency (ABSEFF,,,,) presented in Appendix C, 

Section 3.2.3.4. The principal COPCs contributing to this cancer risk are arsenic in surface soil and 

sediment, Aroclor-1260 in sediment, and Aroclor-1254 in sediment. The estimated carcinogenic risks for 

trespasser adults (1 E-05) trespasser adolescents (? E-05), excavation workers (“I E-06), and occupational 

workers (7E-06) are within the EPA target risk range and meet or exceed the FDEP target cancer risk. 

The estimated carcinogenic risk for maintenance workers is below the EPA target risk range. Chemical- 

specific risks for COPCs are presented in Section 5.6.8. 

Table 5-17 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risk for the hypothetical future residents (I E-05) is within the EPA “target risk range” of 1 E-04 

to IE-06 and exceeds the FDEP target risk of IE-06. The incidental ingestion and dermal contact with 

surface soil and sediment contributes the most to the cumulative carcinogenic risk for the future resident. 

The estimated carcinogenic risks for all other receptors are below the EPA target risk range and the FDEP 

target risk. Chemical-specific risks for COPCs are presented in Section 5.6.8. 

Table 5-16 lists the estimated cumulative RME carcinogenic risks for future adult resident via ingestion of 

shellfish exposure scenario. The estimated carcinogenic risk for the hypothetical future adult resident 

(1 E-05) is within the EPA “target risk range” of 1 E-04 to 1 E-06 and exceeds the FDEP target cancer risk of 

IE-06. Aroclor-1260 in shellfish contributes the most to the cumulative carcinogenic risk. Table 5-17 lists 

the estimated cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish 

exposure scenario. The estimated carcinogenic risk for the hypothetical future adult resident is below both 

the EPA “target risk range” of 1 E-04 to lE-06 and the FDEP target cancer risk of IE-06. Chemical- 

specific risks for COPCs are presented in Section 5.6.8. 

5.6.5.2 Noncarcinogenic Risks 

Table 5-16 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and occupational workers. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarcinogenic health 

effects are not anticipated under conditions established in the exposure assessment. The principal 

COPCs contributing to the noncarcinogenic risk are antimony, copper, and iron in surface soils, arsenic in 

surface soils and sediment, and Aroclor-1254 in sediment. The target organs for these chemicals are as 

follows: antimony (heart), arsenic (skin), copper (circulatory system, liver, and kidney), iron (liver and 

pancreas), and Aroclor-1254 (skin, liver, and reproductive system). The HIS for antimony, copper, and 

iron (via exposure to surface soil) are less than 1 .O. The HI for arsenic (via exposure to surface soil and 
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associated with high uncertainty based on the absorption efficiency (ABSEFF ora) presented in Appendix C, 

Section 3.2.3.4. The principal COPCs contributing to this cancer risk are arsenic in surface soil and 

sediment, Aroclor-1260 in sediment, and Aroclor-1254 in sediment. The estimated carcinogenic risks for 

trespasser adults (1 E-05), trespasser adolescents (1 E-05), excavation workers (1 E-06), and occupational 

workers (7E-06) are within the EPA target risk range and meet or exceed the FDEP target cancer risk. 

The estimated carcinogenic risk for maintenance workers is below the EPA target risk range. Chemical

specific risks for COPCs are presented in Section 5.6.8. 

Table 5-17 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risk for the hypothetical future residents (1 E-05) is within the EPA "target risk range" of 1 E-04 

to 1 E-06 and exceeds the FDEP target risk of 1 E-06. The incidental ingestion and dermal contact with 

surface soil and sediment contributes the most to the cumulative carcinogenic risk for the future resident. 

The estimated carcinogenic risks for all other receptors are below the EPA target risk range and the FDEP 

target risk. Chemical-specific risks for COPCs are presented in Section 5.6.8. 

Table 5-16 lists the estimated cumulative RME carcinogenic risks for future adult resident via ingestion of 

shellfish exposure scenario. The estimated carcinogenic risk for the hypothetical future adult resident 

(1 E-05) is within the EPA "target risk range" of 1 E-04 to 1 E-06 and exceeds the FDEP target cancer risk of 

1E-06. Aroclor-1260 in shellfish contributes the most to the cumulative carcinogenic risk. Table 5-17 lists 

the estimated cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish 

exposure scenario. The estimated carcinogenic risk for the hypothetical future adult resident is below both 

the EPA "target risk range" of 1 E-04 to 1 E-06 and the FDEP target cancer risk of 1 E-06. Chemical

specific risks for COPCs are presented in Section 5.6.8. 

5.6.5.2 Noncarcinogenic Risks 

Table 5-16 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and occupational workers. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarcinogenic health 

effects are not anticipated under conditions established in the exposure assessment. The principal 

COPCs contributing to the noncarcinogenic risk are antimony, copper, and iron in surface soils, arsenic in 

surface soils and sediment, and Aroclor-1254 in sediment. The target organs for these chemicals are as 

follows: antimony (heart), arsenic (skin), copper (circulatory system, liver, and kidney), iron (liver and 

pancreas), and Aroclor-1254 (skin, liver, and reproductive system). The His for antimony, copper, and 

iron (via exposure to surface soil) are less than 1.0. The HI for arsenic (via exposure to surface soil and 
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TABLE 5-17 

CUMULATIVE RISKS -CENTRAL TENDENCY EXPOSURE 
IR I* 

NAS KEY WEST 

Exposure 
Resident 

Trespasser Trespasser Maintenance Excavation Occupational 
Route Adult Adolescent Worker Worker Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
lncidential Ingestion 3E-06 1 E-08 8E-09 2E-08 NA 3E-07 
Dermal Contact 2E-06 4E-08 2E-08 6E-08 NA 5E-07 
Inhalation of Fugitive Dust 3E-12 IE-14 4E-15 3E-14 NA 6E-13 
Subtotal 4E-06 6E-08 3E-08 7E-08 NA 8E-07 
Subsurface Soil 
lncidential Ingestion NA NA NA NA 6E-08 NA 
Dermal Contact NA NA NA NA 5E-08 NA 
Inhalation of Fugitive Dust NA NA NA NA IE-13 NA 
Subtotal NA NA NA NA 1 E-07 NA 
Sediment 
lncidential Ingestion 4E-06 1 E-07 7E-08 NA NA NA 
Dermal Contact 2E-06 3E-07 2E-07 NA NA NA 
Subtotal 6E-06 5E-07 2E-07 NA NA __( NA 
Surface Water 
lncidential Ingestion ** w ** NA 
Dermal Contact ** ** ** NA 
Subtotal ** ** ** NA 
Shellfish*** 

IC -.., 

Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
lncidential Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soil 
lncidential ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
lncidential ingestion 
Dermal Contact 
Subtotal 
Surface Water 
lncidential Ingestion 
Dermal Contact 
Subtotal 
Shellfish*** 

5E-07 NA NA NA NA NA 
1 

5E-07 NA NA NA NA NA 
1 E-05 5E-07 3E-07 7E-08 1 E-07 8E-07 I 

2E+OO 4E-03 9E-03 4E-03 NA 
6E-02 1 E-03 4E-04 1 E-03 NA 
2E-07 5E-IO 6E-10 9E-10 NA 
2E+OO 6E-03 1 E-02 6E-03 NA 

NA NA NA NA 2E-02 
NA NA NA NA 3E-02 
NA NA NA NA ** 

NA NA NA NA 1 5E-02 

3E-01 4E-03 9E-03 NA NA 
3E-02 4E-03 7E-03 NA NA 
3E-01 9E-03 2E-02 NA NA 

7E-04 4E-05 8E-05 NA NA 
5E-04 2E-05 3E-05 NA NA 
1 E-03 5E-05 1 E-04 NA NA 

Ingestion 
Subtotal 
TOTAL 

2E-03 NA NA NA NA 
2E-03 NA NA NA NA 
3E+OO 1 E-02 3E-02 6E-03 5E-02 I 

,-i._ 

* = Chemical-Specific Risks are presented in Section 5.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity 

values. 
** = Adult Resident Only. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 5-17 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
IR 1* 

Exposure 
Route Resident 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidential Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
Incidential Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidential Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidential Ingestion 
Dermal Contact 
Subtotal 
Shellfish'"'"'" 
Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidential Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
Incidential ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidential Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidential Ingestion 
Dermal Contact 
Subtotal 
Shellfish *** 

Ingestion 
Subtotal 
TOTAL 

3E-06 
2E-06 
3E-12 
4E-06 

NA 
NA 
NA 
NA 

4E-06 
2E-06 
6E-06 

** 

** 

** 

5E-07 
5E-07 
1E-05 

2E+OO 
6E-02 
2E-07 
2E+OO 

NA 
NA 
NA 
NA 

3E-01 
3E-02 
3E-01 

7E-04 
SE-04 
1E-03 

2E-03 
2E-03 
3E+OO 

NAS KEY WEST 

Trespasser Trespasser Maintenance 
Adult Adolescent Worker 

1E-OB BE-09 2E-OB 
4E-OB 2E-OB 6E-OB 
1E-14 4E-15 3E-14 
6E-OB 3E-08 7E-OB 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

1E-07 7E-OB NA 
3E-07 2E-07 NA 
5E-07 2E-07 NA 

** oO* NA 
** *oO NA 
** ** NA 

NA NA NA 
NA NA NA 

5E-07 3E-07 7E-OB 

4E-03 9E-03 4E-03 
1E-03 4E-04 1E-03 
5E-10 6E-10 9E-10 
6E-03 1E-02 6E-03 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

4E-03 9E-03 NA 
4E-03 7E-03 NA 
9E-03 2E-02 NA 

4E-05 BE-05 NA 
2E-OS 3E-OS NA 
SE-OS 1E-04 NA 

NA NA NA 
NA NA NA 

1E-02 3E-02 6E-03 

* = Chemical-Specific Risks are presented in Section S.6.B . 

NA 
NA 
NA 
NA 

6E-OB 
5E-OB 
1E-13 
1E-07 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

1E-07 

NA 
NA 
NA 
NA 

2E-02 
3E-02 

** 

5E-02 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

SE-02 
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3E-07 
5E-07 
6E-13 
BE-07 

NA 
NA 
NA 
NA 

EA 
NA 
NA 

EA 
NA 
NA 

NA 
NA 

8E-07 

9E-02 
1E-02 
2E-OB 
1E-01 

~
A 

NA 
NA 
NA 

EA 
NA 
NA 

EA 
NA 
NA 

~
A 

NA 
1E-01 

.... = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity 
values. 

*** = Adult Resident Only. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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sediment) is less than 1 .O. The HI for Aroclor-1254 (via exposure to surface soil) is less than 1 .O. The HIS 

for all other receptors at IR 1 are less than 1.0. Chemical-specific risks for COPCs are presented in 

Secton 5.6.8. 

Table 5-17 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated. The HIS for antimony, copper, and iron (via exposure 

to surface soil) are less than 1.0. The HI for arsenic (via exposure to surface soil and sediment) is less 

than 1.0. The HI for Aroclor-1254 (via exposure to surface soil) is less than 1 .O. The HIS for all other 

receptors at IR 1 are less than or equal to 1.0. Chemical-specific risks for COPCs are presented in 

Section 56.8. 

Table 5-16 lists the estimated cumulative RME noncarcinogenic risks for future adult resident via the 

ingestion of shellfish exposure scenario. The cumulative HI for the hypothetical future resident is less than 

1.0, a benchmark below which adverse noncarcinogenic health effects are not anticipated under 

conditions established in the exposure assessment. Table 5-17 lists the estimated cumulative CTE 

carcinogenic risks for future adult resident via ingestion of shellfish exposure scenario. The cumulative 

hazard index (HI) for the hypothetical future resident is less than 1 .O. Chemical-specific risks for COPCs 

are presented in Section 5.6.8. 

5.6.5.3 IEUBK Lead Results 

The IEUBK Lead Model (v. 0.99) was used to characterize risks from lead in soil, dust, and water for the 

hypothetical future child residents (ages 0 through 6), who are considered the most sensitive receptor 

group at IR 1. The simulated range of blood-lead values that might occur in a population as a result of 

exposures to lead was compared to a guideline level of 10 micrograms per deciliter (ug/dL). 

Based on model results under an RME (See Appendix C), 32.1 percent of child residents exposed under 

similar conditions might have blood-lead levels exceeding IO ug/dL. This exceeds a protective guideline 

of 5 percent for the maximum proportion of individuals with blood levels exceeding 10 ug/dL (EPA, 1994a). 

The model inputs were default parameter values and a site soil lead concentration of 680 mg/kg. The 

IEUBK population histograms for background and IR 1 (based on RME exposure) exposures are 

presented in Appendix A. 

Based on model results under a CTE (See Appendix C), 1.1 percent of child residents exposed under 

similar conditions might have blood-lead levels exceeding 10 pg/dL. This is below a protective guideline of 
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sediment) is less than 1.0. The HI for Aroclor-1254 (via exposure to surface soil) is less than 1.0. The His 

for all other receptors at IR 1 are less than 1.0. Chemical-specific risks for COPCs are presented in 

Secton 5.6.8. 

Table 5-17 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated. The His for antimony, copper, and iron (via exposure 

to surface soil) are less than 1.0. The HI for arsenic (via exposure to surface soil and sediment) is less 

than 1.0. The HI for Aroclor-1254 (via exposure to surface soil) is less than 1.0. The His for all other 

receptors at IR 1 are less than or equal to 1.0. Chemical-specific risks for COPCs are presented in 

Section 5.6.8. 

Table 5-16 lists the estimated cumulative RME noncarcinogenic risks for future adult resident via the 

ingestion of shellfish exposure scenario. The cumulative HI for the hypothetical future resident is less than 

1.0, a benchmark below which adverse noncarcinogenic health effects are not anticipated under 

conditions established in the exposure assessment. Table 5-17 lists the estimated cumulative CTE 

carcinogenic risks for future adult resident via ingestion of shellfish exposure scenario. The cumUlative 

hazard index (HI) for the hypothetical future resident is less than 1.0. Chemical-specific risks for COPCs 

are presented in Section 5.6.8. 

5.6.5.3 IEUBK Lead Results 

The IEUBK Lead Model (v. 0.99) was used to characterize risks from lead in soil, dust, and water for the 

hypothetical future child residents (ages 0 through 6), who are considered the most sensitive receptor 

group at IR 1. The simulated range of blood-lead values that might occur in a population as a result of 

exposures to lead was compared to a guideline level of 10 micrograms per deciliter (l1g/dL). 

Based on model results under an RME (See Appendix C), 32.1 percent of child residents exposed under 

similar conditions might have blood-lead levels exceeding 10 1J9/dL. This exceeds a protective guideline 

of 5 percent for the maximum proportion of individuals with blood levels exceeding 10 tJg/dL (EPA, 1994a). 

The model inputs were default parameter values and a site soil lead concentration of 680 mg/kg. The 

IEUBK population histograms for background and IR 1 (based on RME exposure) exposures are 

presented in Appendix A. 

Based on model results under a CTE (See Appendix C), 1.1 percent of child residents exposed under 

similar conditions might have blood-lead levels exceeding 10 I1g/dL. This is below a protective guideline of 
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5 percent for the maximum proportion of individuals with blood levels exceeding 10 ug/dL (EPA, 1994a). 

The model inputs were default parameter values and a site soil lead concentration of 174.6 mg/kg lead. 

The IEUBK population histograms for background and IR 1 (based on CTE exposure) exposures are 

presented in Appendix A. 

5.6.5.4 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 322.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the IR 1 versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 5-18 and 5-19 for inorganics and organics, 

respectively. The results of this preliminary comparison for IR 1 are presented in this section. 

The maximum values of antimony, arsenic, cadmium, lead, mercury, nickel, selenium, alpha-chlordane, 

dieldrin, heptachlor, heptachlor epoxide, methylene chloride, and TCE exceeded both their respective 

MCL and RBC values. Most of the metals that exceeded both MCLs and tap water RBCs were detected 

in 50 percent of more of the samples analyzed with the exception of cadmium, nickel, and selenium. A 

majority of the detections of these metals were above tap water RBCs. Generally the higher range of 

detections of these metals were above MCLs. Heptachlor and heptachlor epoxide were each detected in 

one sample exceeding MCLs and tap water RBCs. Alpha-chlordane was detected in two samples with the 

maximum value exceeding MCLs and tap water RBCs. Methylene chloride was detected in 11 out of 12 

samples with the maximum value exceeding MCLs and tap water RBCs. Barium, beryllium, iron, 

manganese, silver, vanadium, and zinc concentrations exceeded tap water RBCs; however, this is not 

uncommon for unfiltered groundwater. Chromium levels exceeded its MCL. 4,4’-DDD, alpha-BHC, beta- 

BHC, dieldrin, gamma-chlordane, and benzene exceed tap water RBCs. 
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5 percent for the maximum proportion of individuals with blood levels exceeding 10 IJg/dL (EPA, 1994a). 

The model inputs were default parameter values and a site soil lead concentration of 174.6 mg/kg lead. 

The IEUBK population histograms for background and IR 1 (based on CTE exposure) exposures are 

presented in Appendix A. 

5.6.5.4 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, un potable water by FOEP. As discussed in Section 3.2.2.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the IR 1 versus tap water RBCs 

(EPA, 1996a) and MCls (EPA, 1996a) is presented in Tables 5-18 and 5-19 for inorganics and organics, 

respectively. The results of this preliminary comparison for IR 1 are presented in this section. 

The maximum values of antimony, arsenic, cadmium, lead, mercury, nickel, selenium, alpha-chlordane, 

dieldrin, heptachlor, heptachlor epoxide, methylene chloride, and TCE exceeded both their respective 

MCl and RBC values. Most of the metals that exceeded both MCLs and tap water RBCs were detected 

in 50 percent of more of the samples analyzed with the exception of cadmium, nickel, and selenium. A 

majority of the detections of these metals were above tap water RBCs. Generally the higher range of 

detections of these metals were above MCLs. Heptachlor and heptachlor epoxide were each detected in 

one sample exceeding MCLs and tap water RBCs. Alpha-chlordane was detected in two samples with the 

maximum value exceeding MCLs and tap water RBCs. Methylene chloride was detected in 11 out of 12 

samples with the maximum value exceeding MCLs and tap water RBCs. Barium, beryllium, iron, 

manganese, silver, vanadium, and zinc concentrations exceeded tap water RBCs; however, this is not 

uncommon for unfiltered groundwater. Chromium levels exceeded its MCL. 4,4'-000, alpha-BHC, beta

BHC, dieldrin, gamma-chlordane, and benzene exceed tap water RBCs. 

AIK-OES-97 -5350 5-109 CTO-0007 



e 
F 

TABLE 5-18 

ii OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
INORGANICS IN GROUNDWATER AT IR 1 (pg/L) 

NAS KEY WEST 

Background Site I 

I I I IAverage of/ Average Maximum 
1 Frequency of 1 Range of 1 I Frequency ofi Range of I Detected I of alI I Contaminant 

Chemical 1 Detection Positive Detection Average Detection Positive Detection Values Values Level 

Aluminum 1 0110 1 Not detected 1 - 1 8/l 7 I 162 - 46.500 1 1.324.131 6.281.321 - 

Antimony 0112 Not detected - 17128 5.6 - 563 182.62 127.06 6 

Arsenic 3/I 3 4.1 - 11.9 4.54 12128 3.6 - 62.2 19.72 11.98 50 

Barium IO/l3 6.4 - 19.45 10.20 24124 12.1 - 1.380 219.43 219.43 2.000 

Beryllium 0113 Not detected - 2128 1.2 - 1.2 1.20 1.06 4 

Cadmium 0113 Not detected - 4128 22.2 - 54.5 38.05 7.20 5 

Chromium* 3113 0.71 - 13 2.51 13128 11.4 - 657 155.10 75.29 100 
ICobalt I 0113 I Not detected I - I 4124 I 2.9 - 48.1 31.651 1061l - 

llron I 2110 76.9 - 97.4 41.721 13117 I 51.4 - 155.000 I 

I I I I 
- - - , - - 

Manoanese I 7110 I 2.2 - 10.3 I 3781 lli117 I 3 A - 7 9Af-1 

- 

Tin o/3 Not detected - 218 30 - 340 185 57.50 - 

Vanadium 4113 3.4 - 3.9 3 16124 2 - 116 47.35 32.57 - 

Zinc 3113 3.425 - 15.3 2.82 18128 12.8 - 15.200 2.627 1.689.40 - 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 ug/L EPA MCL is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable. 

*As Total chromium 

**Copper Action Level 

***Lead Action Level 

01 
I 

.....L 

o 

§ 
o o 
o 
--J 

Frequency of 

Chemical Detection 

Aluminum 0/10 

Antimony 0/12 

Arsenic 3/13 

Barium 10/13 

Beryllium 0/13 

Cadmium 0/13 

Chromium* 3/13 

Cobalt 0/13 

Copper 1/13 

Iron 2/10 

lead 1/12 

Manganese 7/10 

Mercury 4/13 

Nickel 0/13 

Selenium 1/10 

Silver 1/13 

Tin 0/3 

Vanadium 4/13 

Zinc 3/13 

Notes: 

TABLE 5-18 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
INORGANICS IN GROUNDWATER AT IR 1 (J.lg/L) 

NAS KEY WEST 

Background Site 

Average 0 Average Maximum Maximum 
Range of Frequency of Range of Detected of all Contaminant Exceeds 

Positive Detection Average Detection Positive Detection Values Values level MCl? 
Not detected - 8/17 162 - 46,500 1,324.13 6,281.32 - NA 
Not detected - 17/28 5.6 - 563 182.62 127.06 6 Y 

4.1 - 11.9 4.54 12/28 3.6 - 62.2 19.72 11.98 50 Y 
6.4 - 19.45 10.20 24/24 12.1 - 1,380 219.43 219.43 2,000 N 

Not detected - 2/28 1.2 - 1.2 1.20 1.06 4 N 
Not detected - 4/28 22.2 - 54.5 38.05 7.20 5 Y 
0.71 - 13 251 13/28 11.4 - 657 155.10 75.29 100 Y 
Not detected - 4/24 2.9 - 48.1 31.65 10.61 - NA 
3.15 - 3.15 2.45 22/28 11.5 - 10,200 1,321 1,038.53 1,300** Y 
76.9 - 97.4 41.72 13/17 51.4 - 155,000 26,657 20,386.17 - NA 

2.5 - 2.5 1.39 16/28 13.2 - 5,700 1,154 660.32 15'*' Y 
2.2 - 10.3 3.78 15/17 3.4 - 2,940 424 374 - NA 

0.13 - 0.24 0.10 17/28 0.14 - 640 53.81 32.69 2 Y 
Not detected - 7/28 7 - 303 130 41.83 100 Y 
3.05 - 3.05 3 2/28 4.7 - 54.6 29.65 6.39 50 Y 
3.3 - 3.3 1.37 1/28 22 - 22 22 17.04 - NA 

Not detected - 2/8 30 - 340 185 57.50 - NA 
3.4 - 3.9 3 16/24 2 - 116 47.35 32.57 - NA 

3.425 - 15.3 2.82 18/28 12.8 - 15,200 2,627 1,689.40 - NA 

Maximum Contaminant levels (MCls) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 Ilg/l EPA MCl is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable. 

*As Total chromium 

'*Copper Action Level 

"'Lead Action Level 

Tap Water Maximum 

Risk-Based Exceeds 
Concentration RBC? 

3,700 Y 
1.5 Y 
0.045 Y 

260 Y 
0.016 Y 
1.8 Y 

3,700 N 
220 N 

150 Y 
1,100 Y 

15 Y 
84 Y 

1 Y 
73. Y 
18 Y 
18 Y 

2,200 N 

26 Y 
1,100 Y 



R
ev.2 

l/16/98 

- 

A
IK

-98-0001 
C

TO
-0007 

01 
I ...... 

...... 

...... 

~ 
b 
o 
o 
-..j 

Frequency 
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Chemical Detection 

PESTICIDES/PCBs 

4,4'-000 0/10 

4,4'-DDE 0/10 

alpha-BHC 0/10 

alpha-chlordane 0/3 

beta-BHC 0/10 

Chlordane 0/7 

Dieldrin 0/10 

Endosulfan I 0/10 

Endosulfan sulfate 0/10 

gamma-BHC (lindane) 0/10 

gamma-chlordane 0/3 

Heptachlor 0/10 

Heptachlor epoxide 0/10 

TABLE 5-19 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RCBs 
ORGANICS IN GROUNDWATER AT IR 1 (~g/L) 

NAS KEY WEST 

Background Site 

Frequency Average of Average Maximum 
Range of of Range of Detected of all Contaminant 

Positive Detection Average Detection Positive Detection Values Values level 

Not detected - 1/29 1.3 - 1.3 1.3 0.09 -
Not detected - 1/29 0.11 - 0.11 0.11 0.07 -
Not detected - 2/29 0.0125 - 0.015 0.01 0.04 -
Not detected - 2/8 0.98 - 2.1 1.54 0.58 2 
Not detected - 1/29 1.4 - 1.4 1.4 0.09 -
Not detected - 1/21 57.9 - 57.9 57.9 2.87 2 
Not detected - 4/29 0.011 - 0.023 0.02 0.07 -
Not detected - 6/29 0.011 - 5.9 1 0.23 -
Not detected - 1/29 0.027 - 0.027 0.027 0.13 -
Not detected - 4/29 0.015 - 0.16 0.07 0.05 0.2 

Not detected - 2/8 1.1 - 1.3 1.2 2 

Not detected - 1/29 1 - 1 1 0.06 0.4 

Not detected - 1/29 0.65 - 0.65 0.65 0.19 0.2 

SEMIVOLATllE ORGANIC COMPOUNDS 

Acenaphthene 0/7 Not detected - 1/12 7.4 - 7.4 7.4 4.24 -
Anthracene 0/7 Not detected - 1/12 1.1 - 1.1 1.1 3.72 -
Fluoranthene 0/7 Not detected - 1/12 2.4 - 2.4 2.4 3.83 -
Fluorene 0/7 Not detected - 1/12 7.5 - 7.5 7.5 4.25 -
Phenanthrene 0/7 Not detected - 1/12 14 - 14 14 5 -
Pyrene 0/7 Not detected - 1/12 1 - 1 1 3.71 -
VOLATilE ORGANIC COMPOUNDS 
Acetone 1/4 5 - 5 5 2/7 2 - 4 3 4.43 -
Benzene 0/4 Not detected - 1/12 1.6 - 1.6 1.6 1.93 5 

Carbon disulfide 0/4 Not detected - 1/8 1 - 1 1 2.31 -
Ethylbenzene 0/4 Not detected - 1/12 1.6 - 1.6 1.6 1.93 700 

Methylene chloride 2/4 1 - 1 1.75 11/12 1 - 5.2 2.45 2.46 5 

Toluene 0/4 Not detected - 1/11 4.3 - 4.3 4.3 2.12 1,000 

Trans-1,2-dichloroethene 1/3 1.2 - 1.2 2.07 1/4 18 - 18 18 4.88 100 

Trichloroethene 0/4 Not detected - 2/12 1 - 14 7.5 2.83 5 

Xyienes, totai 0/4 Not detected - 1/12 7.2 - 7.2 7.2 2.39 10,000 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Maximum 

Exceeds 

MCl? 

NA 

NA 

NA 

Y 
NA 

Y 

NA 

NA 

NA 

N 
N 

Y 

Y 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

N 

NA 

N 

Y 
N 

N 
Y 
N 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable 

Tap Water 
Risk-Based 

Concentration 

0.28 

0.2 

0.052 

0.037 

22 

22 

-

0.001 

220 

1,100 

150 

150 

-
110 

370 

100 

130 

4 

75 

-
1.6 

1,200 

Maximum 
Exceeds 

RBC? 

Y 
N 

Y 
Y 
Y 
Y 
Y 
N 

N 

NA 

Y 
Y 
Y 

N 

N 

N 

N 

NA 
N 

N 

Y 
N 

N 

Y 
N 

NA 

Y 
N 
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5.6.6 Uncertainties for IR 1 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of IR 1 risk assessment 

results: 

l The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and 

hazard index (via surface soils and sediment) for the future residential receptors. The uncertainty 

associated with the dermal exposure route may overestimate the risk at IR 1. 

l Arsenic is a major contributor to the cumulative carcinogenic risks in surface soil. The carcinogenicity 

of arsenic via ingestion is not confirmed by the available data. However, the EPA has proposed an 

oral unit risk factor that was used for oral and dermal exposures to arsenic. Since arsenic is a major 

contributor to the risk, risks may be overstated. 

l Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at IR 1 (i.e., certain metals in sediment and surface water). This selection bias 

is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

. In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

5.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for IR 1 
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Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of IR 1 risk assessment 

results: 

• The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and 

hazard index (via surface soils and sediment) for the future residential receptors. The uncertainty 

associated with the dermal exposure route may overestimate the risk at IR 1. 

• Arsenic is a major contributor to the cumulative carcinogenic risks in surface soil. The carcinogenicity 

of arsenic via ingestion is not confirmed by the available data. However, the EPA has proposed an 

oral unit risk factor that was used for oral and dermal exposures to arsenic. Since arsenic is a major 

contributor to the risk, risks may be overstated. 

• Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at IR 1 (Le., certain metals in sediment and surface water). This selection bias 

is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

• In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

copes. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these copes would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

5.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for IR 1. 
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5.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals, called COCs, was selected for the evaluation of RGOs. At SWMU 5, COCs were included in 

the RGO evaluation only if the COC’s contribution to risk exceeds a cancer risk level of 1 E-06 or a hazard 

quotient of 0.1. The COCs selected at IR 1 are as follows: 

0 Surface Soils 

- Arsenic 

- Antimony 

- Copper 

- Iron 

- Mercury 

Arsenic was selected as a COC in soil because its contribution to the cancer risk level is greater than 

1 E-06 and because its contribution to the noncarcinogenic risk is greater than 0.1 (future residential 

receptor). Antimony, copper, iron, and mercury are selected as COCs in soil because their contribution to 

the noncarcinogenic risk was greater than 0.1 (future residential receptor). 

l Sediment 

- Aroclor-1254 

- Aroclor-1260 

- Arsenic 

- Iron 

Aroclor-1254 and arsenic are selected as COCs in soil because their contribution to the cancer risk level 

is greater than 1 E-06 and because their contribution to the noncarcinogenic risk is greater than 0.1 (future 

residential receptor). Aroclor-1260 is selected as a COC in sediment because its contribution to the 

cancer risk was greater than IE-06 (future residential receptor). Iron is selected as a COC in sediment 

because its contribution to the noncarcinogenic risk was greater than 0.1 (future residential receptor). 
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From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals, called COCs, was selected for the evaluation of RGOs. At SWMU 5, COCs were included in 

the RGO evaluation only if the C~C's contribution to risk exceeds a cancer risk level of 1 E-06 or a hazard 

quotient of 0.1. The COCs selected at IR 1 are as follows: 

• Surface Soils 

Arsenic 

Antimony 

Copper 

Iron 

Mercury 

Arsenic was selected as a COC in soil because its contribution to the cancer risk level is greater than 

1 E-06 and because its contribution to the noncarcinogenic risk is greater than 0.1 (future residential 

receptor). Antimony, copper, iron, and mercury are selected as COCs in soil because their contribution to 

the noncarcinogenic risk was greater than 0.1 (future residential receptor). 

• Sediment 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Iron 

Aroclor-1254 and arsenic are selected as COCs in soil because their contribution to the cancer risk level 

is greater than 1 E-06 and because their contribution to the noncarcinogenic risk is greater than 0.1 (future 

residential receptor). Aroclor-1260 is selected as a COC in sediment because its contribution to the 

cancer risk was greater than 1 E-06 (future residential receptor). Iron is selected as a COC in sediment 

because its contribution to the noncarcinogenic risk was greater than 0.1 (future residential receptor). 
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5.6.7.2 Remedial Goal Options 

RGO based on generic FDEP and RCRA TBCs for COCs in surface soils are listed in Table 5-20 for 

residential exposure scenarios. RGO are not listed for sediment because generic levels for sediment 

exposure have not been established. The RGOs developed according to site-specific baseline risk 

assessment assumptions are listed for a range of three target risk levels in Table 5-21 (surface soil - 

future resident) and Table 5-22 (sediment - future resident). These site-specific RGOs are intended to 

provide the risk manager with a range of values that can facilitate the evaluation of potential remediation 

strategies. Further explanation of the derivations and assumptions related to these RGOs is presented in 

Section 3.2.7 of Appendix C. 

5.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 5-23 and 5-24. The purpose of 

these tapes is to resent individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

l Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium 

l Representative concentrations for each COPC in each applicable medium 

l Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

l Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents and excavation workers) 

receptors. COPCs in IR 1 media were not present at sufficient concentrations to cause adverse 

noncarcinogenic health effects to any current potential receptors and the future excavation worker. The 

cancer risks estimated for the current potential receptors were below or within the 1 E-04 to 1 E-06 target 

risk range that is often used by EPA in setting standards and criteria and in evaluating the need for 

environmental remediation. For the reasonable maximum exposure calculation, all scenarios except the 

maintenance worker exceeded the FDEP target risk range of 1 E-06. For the central tendency exposure, 

only the hypothetical future resident exceeded the FDEP target cancer risk. 
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RGO based on generic FDEP and RCRA TBCs for COCs in surface soils are listed in Table 5-20 for 

residential exposure scenarios. RGO are not listed for sediment because generic levels for sediment 

exposure have not been established. The RGOs developed according to site-specific baseline risk 

assessment assumptions are listed for a range of three target risk levels in Table 5-21 (surface soil -

future resident) and Table 5-22 (sediment - future resident). These site-specific RGOs are intended to 

provide the risk manager with a range of values that can facilitate the evaluation of potential remediation 

strategies. Further explanation of the derivations and assumptions related to these RGOs is presented in 

Section 3.2.7 of Appendix C. 

5.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 5-23 and 5-24. The purpose of 

these tapes is to resent individual cope risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

• Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each cope in each medium 

• Representative concentrations for each cope in each applicable medium 

• Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

• Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents and excavation workers) 

receptors. COPCs in IR 1 media were not present at sufficient concentrations to cause adverse 

noncarcinogenic health effects to any current potential receptors and the future excavation worker. The 

cancer risks estimated for the current potential receptors were below or within the 1 E-04 to 1 E-06 target 

risk range that is often used by EPA in setting standards and criteria and in evaluating the need for 

environmental remediation. For the reasonable maximum exposure calculation, all scenarios except the 

maintenance worker exceeded the FDEP target risk range of 1 E-06. For the central tendency exposure. 

only the hypothetical future resident exceeded the FDEP target cancer risk. 
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TABLE 5-20 

.-. __ 

TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE SOIL AT IIR 1 
NAS KEY WEST 

cot 
INORGANICS 
Arsenic 
Antimony 
Copper 
iron 
Mercury 

RCRA Subpart S FDEP Residential 
Action Levels Soil Cleanup 

WWW Goals (mglkg) 

80 0.8 
32 26 

20 23 

TABLE 5-21 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDEN’T 
EXPOSURE TO SURFACE SOIL AT IR 1 

NAS KEY WEST 

cot 
INORGANICS (mglkg) 

Arsenic 

Antimony 
Copper 
Iron 

Mercury 

Carcinogenic Cleanup Levels Noncarcinogenic 
1.00E-06 1 l.OOE-05 1 l.OOE-04 1 0.1 1 

0.09 0.88 8.8 0.93 9.3 
3.0 29.8 

298 3,000 
2,200 22,000 

2.3 22.5 

TABLE 5-22 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SEDIMENT AT IR 1 

NAS KEY WEST 

cot 
INORGANICS (mglkg) 
Arsenic 
iron 
ORGANICS (yglkg) 
Aroclor-1254 

Aroclor-1260 

Carcinogenic Cleanup Levels Noncarcinogenic 
l.OOE-06 1 1 .OOE-05 1 1 .OOE-04 1 0.1 1 

288 1 2,900 1 29,000 1 
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TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE SOIL AT IR 1 
NASKEYWEST 

RCRA Subpart S FDEP Residential 
Action Levels Soil Cleanup 

COC (mg/kg) Goals (mg/kg) 
INORGANICS 
Arsenic 80 0.8 
Antimony 32 26 
Copper - -
Iron - -
Mercury 20 23 

TABLE 5·21 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SURFACE SOIL AT IR 1 

NAS KEY WEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 
COC 1.00E-06 1.00E-05 1.00E-04 0.1 1 3 

INORGANICS (mg/kg) 
Arsenic 0.09 0.88 8.8 J 0.93 9.3 27.8 
Antimony - - - ~o 29.8 89.5 
Copper - - . 298 3,000 9,000 
Iron - - . , 22,000 66,000 
Mercury - - - , 2.3 22.5 67.4 

TABLE 5-22 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SEDIMENT AT IR 1 

COC 
INORGANICS (mg/kg) 
Arsenic 
Iron 
ORGANICS bAg/kg) 
Aroclor-1254 
Aroclor-1260 

AIK-98-000 1 

NASKEYWEST 

Carcinogenic Cleanup Levels 
1.00E-06 1.00E-05 1.00E-04 

0.31 3.1 31 

288 2,900 29,000 
288 2,900 29,000 

5-115 

Noncarcinogenic Cleanup L~ 
0.1 1 ~ 

3.2 32.4 
7,900' 79,000 

254 2,500 

eTO-0007 



TABLE 5-23 

RME -- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
PAGE 1 OF 12 

Parameter 

SURFACE SOIL 

Dose-Response Parameters Future Resident -- Child and Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskc4’ 

RtD”’ RtD”’ RtD”’ SF’*’ SF”’ SF”’ Concentration(3 ingestion Dermal inhalation Total Ingestion Dermal Inhalation Total 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - - - 

Antimony 4.00E-04 8.00E-05 - - - 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 

Beryllium 5.00E-03 1 .OOE-03 - 4.30E+OO - 6.30E+OO 

Chromium 5.00E-03 l.OOE-03 - - - 4.20E+Ol 

Copper 4.00E-02 8.00E-03 - - - 

Iron 3.00E-01 6.00E-02 - 

Lead 

Manganese 1.40E-01 2.80E-02 - - - 

Mercury l.OOE-04 2.00E-05 8.57E-05 - - 

Zinc 3.00E-01 6.00E-02 - - - 

Subtotal NA NA NA NA NA NA 

SUBSURFACE SOIL 

lnorganics 

Arsenic 3.00E-04 6.00E-05 - 150E+OO 7.50E+OO 1.51 E+Ol 

Beryllium 5.OOE-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 

PesticideslPCBs 

Aroclor-1254 2.00E-05 1 .OOE-05 - 2.00E+OO 4.00E+OO - 

Aroclor-1260 2.00E+OO 4.00E+OO - 

Semivolatile Organic Compounds 

1450 NA NA NA NA 1.9E-02 89E-04 NA 1.9E-02 

32.8 NA NA NA NA l.OE+OO 5OE-02 NA 1 .lE+OO 

3.32 7.8E-06 3.OE-05 5OE-13 3.8E-05 1.4E-01 2.2E-01 NA 3.6E-01 

0.086 5.8E-07 6.9E-08 1.7E-14 6.5E-07 2.2E-04 l.lE-05 NA 2.3E-04 

35.4 NA NA 9.9E-12 NA 9.1E-02 4,3E-03 NA 9.5E-02 

1620 NA NA NA NA 5.2E-01 2.5E-02 NA 5.4E-01 

6250 NA NA NA NA 2.7E-01 1.3E-02 NA 2.8E-01 

264 NA NA NA NA NA NA NA NA 

84 NA NA NA NA 7.7E-03 3.7E-04 2.5E-07 8.OE-03 

3.55 NA NA NA NA 15E-01 7.2E-03 4.2E-09 1.6E-01 

916 NA NA NA NA 3.9E-02 1.9E-03 NA 4.1 E-02 

NA 8.4E-06 3.OE-05 l.OE-11 3.8E-05 2.3E+OO 3.2E-01 2.5E-07 2.6E+OO 

38 NA NA NA NA NA NA NA NA 

0.127 NA NA NA NA NA NA NA NA 

3900 NA NA NA NA NA NA NA NA 

2000 NA NA NA NA NA NA NA NA 
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TABLE 5-23 

RME -- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
PAGE 1 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

Parameter 

SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor -1260 

Oral I Dermal Iinhalationi 
Rm(1) Rm(1) Rm(1) 

1.00E+00 2.00E-01 -
4.00E-04 8.00E-OS -
3.00E-04 6.00E-OS -
S.00E-03 1.00E-03 -
S.00E-03 1.00E-03 -

4.00E-02 B.00E-03 -
3.00E-01 6.00E-02 -

- - -

1.40E-01 2.80E-02 -
1.00E-04 2.00E-OS 8.S7E-OS 

3.00E-01 6.00E-02 -
NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - -
Benzo(a)pyrene - - -
Benzo(b)fluoranthene - - -
Benzo(k)fluoranthene - - -
Chrysene - - -

Dibenzo(a,h)anthrace - - -
Indeno(1,2,3-cd)pyre - - -
Subtotal NA NA NA 

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.S1 E+01 

4.30E+00 - 6.30E+00 

- - 4.20E+01 

- - -
- - -
- - -
- - -
- - -
- - -

NA NA NA 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.1DE+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3 Ingestionl Dermal I Inhalation I Total !Ingestion I Dermal Iinhalationi 

14S0 NA NA NA NA 1.9E-02 8.9E-04 NA 

32.8 NA NA NA NA 1.0E+00 S.OE-02 NA 

3.32 7.8E-06 3.0E-OS S.OE-13 3.8E-OS 1.4E-01 2.2E-01 NA 

0.086 S.8E-07 6.9E-08 1.7E-14 6.SE-07 2.2E-04 1.1E-OS NA 

3S.4 NA NA 9.9E-12 NA 9.1 E-02 4.3E-03 NA 

1620 NA NA NA NA S.2E-01 2.SE-02 NA 

62S0 NA NA NA NA 2.7E-01 1.3E-02 NA 

264 NA NA NA NA NA NA NA 

84 NA NA NA NA 7.7E-03 3.7E-04 2.SE-07 

3.SS NA NA NA NA 1.SE-01 7.2E-03 4.2E-09 

916 NA NA NA NA 3.9E-02 1.9E-03 NA 

NA 8.4E-06 3.0E-OS 1.0E-11 3.8E-OS 2.3E+00 3.2E-01 2.SE-07 

38 

0.127 

3900 

2000 

3200 NA NA NA NA NA NA NA 

4300 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

4100 NA NA NA NA NA NA NA 

S60 NA NA NA NA NA NA NA 

2300 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

Total 

1.9E-02 

1.1E+00 

3.6E-01 

2.3E-04 

9.SE-02 

S.4E-01 

2.8E-01 

NA 

8.0E-03 

1.6E-01 

4.1 E-02 

2.6E+00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

..... 
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TABLE 5-23 

RME -- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
PAGE 2 OF 12 

Dose·Response Parameters Future Resident •• Child and Adult 

Parameter 
Oral ! Dermal !Inhalation! 
Rm{l) Rm(1) Rm{l) 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Iron 

Manganese 

Pesticides/PCBs 

Aroclor -1248 

Aroclor -1254 

Aroclor -1260 

4.00E-04 8.00E-05 

3.00E-04 6.00E-05 

3.00E-01 6.00E-02 

5.00E-03 1.00E-03 

- -

2.00E-05 1.00E-05 

- -

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )f1uoranthene 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

Acetone 

Subtotal 

-
-
-
. 
-

NA 

1.00E+00 

7.00E-02 

3.00E-Ol 

6.00E-Ol 

3.00E-Ol 

SHELLFISH-- LOBSTER(5) 

Pesticides/PCBs 

Aldrin 3.00E-05 

Aroclor -1260 -

Subtotal NA 

TOTAL NA 

-
-
. 
-

-
NA 

2.00E-01 

1.40E-02 

6.00E-02 

1.20E-Ol 

6.00E-02 

1.50E-05 

-
NA 

NA 

-
-

-
1.43E-05 

-

-
-

-

-
. 
-
-

NA 

-
1.43E-04 

-
-
-

-
-

NA 

NA 

Oral ! Dermal !Inhalation 
SF(2) SF(2) SF(2) 

- - -
1.50E+00 7.50E+00 1.51 E+Ol 

- - -

- - -

2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

7.30E-01 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3. 1 OE-02 

7.30E-03 1.46E-02 3.10E-03 

NA NA NA 

- - -
- - -
- - -
- - -
- - -

1.70E+Ol 3.40E+Ol 1.70E+Ol 

2.00E+00 4.00E+00 -
NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration{3 Ingestionl Dermal I Inhalation I Total Iingestioni Dermal Iinhalationi Total 

3.5 NA NA NA NA 3.2E·02 1.5E-03 NA 3.3E-02 

6.81 4.6E-06 1.8E-05 NA 2.2E-05 8.3E-02 1.3E-01 NA 2.1 E-01 

32100 NA NA NA NA 3.9E-Ol 1.9E-02 NA 4.1 E-01 

212 NA NA NA NA 5.5E-03 2.7E-04 NA 5.8E-03 

120 1.1 E-07 3.1 E-07 NA 4.2E-07 NA NA NA 

669 6.0E-07 1.7E-06 NA 2.3E-06 1.2E-Ol l.4E-Ol NA 2.6E-Ol 

18300 1.6E-05 4.7E-05 NA 6.3E-OS NA NA NA 

230 7.SE·OB NA NA 7.SE-08 NA NA NA NA 

180 S.9E-07 NA NA S.9E·07 NA NA NA NA 

200 6.SE-08 NA NA 6.SE-OB NA NA NA NA 

200 6.SE-09 NA NA 6.SE-09 NA NA NA NA 

300 9.8E-l0 NA NA 9.BE-l0 NA NA NA NA 

NA 2.2E-OS 6.7E·OS NA 8.9E-OS 6.3E-Ol 2.9E·Ol NA 9.2E-Ol 

47 NA NA NA NA 1.1 E-04 7.SE-OS NA 1.9E-04 

S.94 NA NA NA NA 2.0E-04 1.4E-04 NA 3.4E-04 

37.B NA NA NA NA 3.0E-04 2.0E-04 NA S.OE-04 

134 NA NA NA NA S.3E-04 3.6E-04 NA B.9E-04 

9.4 NA NA NA NA 7.4E-OS S.OE-05 NA 1.2E-04 

8 

NA 

0.66 3.7E-06 NA NA NA 1.7E-02 NA NA 1.7E-02 

lS.71 1.0E-OS NA NA NA NA NA NA NA 

NA l.4E-OS NA NA NA 1.7E-02 NA NA 1.7E-02 

NA 4.SE-05 9.7E-OS 1.0E-ll 1.3E-04 2.9E+00 6.1 E-Ol 2.SE-07 3.SE+00 
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RME -- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
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Dose-Response Parameters Trespasser -- Adult 

Oral Dermal Inhalation Oral Deimal inhalation Representative Cancer Risk Non-Cancer Riskr4’ 

Parameter RtD”’ RtD”’ RtD”’ SF’2’ SF’*’ SF12’ ConcentrationP’ Ingestion Den-nal Inhalation Total Ingestion Dermal Inhalation Total 

SURFACE SOIL 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - 1450 NA NA NA NA 1.4E-04 3.9E-05 NA 1.8E-04 

Antimony 4.00E-04 8.00E-05 - 32.8 NA NA NA NA 7.7E-03 2.2E-03 NA Q.QE-03 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 3.32 1.3E-07 1.2E-06 3.1E-15 1.3E-06 l.OE-03 9.6E-03 NA 1 .I E-02 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.086 9.4E-09 2.7E-09 1 .lE-16 1.2E-08 1.6E-06 4.6E-07 NA 2.1 E-06 

Chromium 5.00E-03 l.OOE-03 - 4.20E+Ol 35.4 NA NA 6.2E-14 6.2E-14 6.7E-04 1.9E-04 NA 8.6E-04 

Copper 4.00E-02 8.00E-03 - 1620 NA NA NA NA 3.8E-03 l.lE-03 NA 4.9E-03 

Iron 3.00E-01 6.00E-02 - 6250 NA NA NA NA 2.OE-03 56E-04 NA 2.5E-03 

Lead 264 NA NA NA NA NA NA NA NA 

cn Manganese 1.40E-01 2.80E-02 - 84 NA NA NA NA 56E-05 1.6E-05 Q.OE-10 7.3E-05 
.!A Mercury l.OOE-04 2.00E-05 857E-05 - - - 3.55 
ii 

NA NA NA NA 1 .I E-03 3.2E-04 15E-11 1.4E-03 

Zinc 3.00E-01 6.00E-02 - 916 NA NA NA 2.9E-04 8.2E-05 NA 3.7E-04 

Subtotal NA NA NA NA NA NA NA 1.4E-07 1.2E-06 65E-14 1.3E-06 1.7E-02 1.4E-02 9.2E-10 3.1 E-02 

SUBSURFACE SOIL 

lnorganics 

Arsenic 3.00E-04 6.00E-05 - 150E+OO 750E+OO 1.51 E+Ol 1 38 NA NA NA NA NA NA NA NA 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.127 NA NA NA NA NA NA NA NA 

Pesticides/PCBs 

Aroclor-I 254 2.00E-05 l.OOE-05 - 

Aroclor-I 260 

Semivolatile Oraanic Comnounds 

2.00E+OO 4.00E+OO - 3900 NA 1 NA NA NA NA NA NA NA 

2.00E+OO 4,00E+OO - 2000 NA 1 NA NA NA NA NA NA NA 

Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 3200 NA NA NA NA NA NA NA NA 

Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.10E+OO 4300 NA NA NA NA NA NA NA NA 

Benzo(b)fluoranthene - - - 7.30E-01 1.46E+OO 3.10E-01 3400 NA NA NA NA NA NA NA NA 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.1 OE-02 3400 NA NA NA NA NA NA NA NA 

Chrysene 7.30E-03 1.46E-02 3.10E-03 4100 NA NA NA NA NA NA NA NA 

a 

Dibenzo(a,h)anthrace - 7.30E+OO 1,46E+Ol 3.10E+OO 560 NA NA NA NA NA NA NA NA 

Indeno(l,2,3-cd)pyre - 7.30E-01 1.46E+OO 3.10E-01 2300 NA NA NA NA NA NA NA NA 

z Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
-4 

» 
~ 
<D 
(Xl 

b 
o 
o 
~ 

01 
I ...... 

() 

d 
b 
o o 
--.J 

TABLE 5-23 

RME -- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
PAGE 3 OF 12 

Dose-Response Parameters Trespasser -- Adult 

Parameter 

SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

lead 

Manganese 

Mercury 

Zinc 

Subtotal 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor-1260 

Oral I Dermal /Inhalationl 
Rm(1 ) RfD(1 ) Rm(1 ) 

1.00E+00 200E-01 -
4.00E-04 8.00E-OS -
3.00E-04 6.00E-05 -
5.00E-03 1.00E-03 -
S.00E-03 1.00E-03 -

4.00E-02 8.00E-03 -

3.00E-01 6.00E-02 -

- - -

1.40E-01 2.80E-02 -
1.00E-04 2.00E-05 8.57E-05 

3.00E-01 6.00E-02 -

NA NA NA 

Semivolatile Organic Compounds 

Benzo(a )anthracene - - -

Benzo(a)pyrene - - -

Benzo(b)fluoranthene - - -
Benzo(k)fluoranthene - - -

Chrysene - - -

Dibenzo(a,h)anthrace - - -

Indeno(1,2,3-cd)pyre - - -
Subtotal NA NA NA 

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -

- - -
1.S0E+00 7.50E+00 1.51 E+01 

4.30E+00 - 6.30E+00 

- - 4.20E+01 

- - -

- - -

- - -

- - -
- - -

- - -

NA NA NA 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+OO 3.10E-01 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4
) 

Concentration l3 Ingestion I Dermallinhalationi Total Iingestioni Dermaljlnhalationl 

14S0 NA NA NA NA 1.4E-04 3.9E-OS NA 

32.8 NA NA NA NA 7.7E-03 2.2E-03 NA 

3.32 1.3E-07 1.2E-06 3.1 E-15 1.3E-06 1.0E-03 9.6E-03 NA 

0.086 9.4E-09 2.7E-09 1.1E-16 1.2E-08 1.6E-06 4.6E-07 NA 

3S.4 NA NA 6.2E-14 6.2E-14 6.7E-04 1.9E-04 NA 

1620 NA NA NA NA 3.8E-03 1.1 E-03 NA 

6250 NA NA NA NA 2.0E-03 5.6E-04 NA 

264 NA NA NA NA NA NA NA 

84 NA NA NA NA 5.6E-OS 1.6E-05 9.0E-10 

3.55 NA NA NA NA 1.1 E-03 3.2E-04 1.5E-11 

916 NA NA NA 2.9E-04 8.2E-05 NA 

NA 1.4E-07 1.2E-06 6.5E-14 1.3E-06 1.7E-02 1.4E-02 9.2E-10 

38 

0.127 

3900 

2000 

3200 NA NA NA NA NA NA NA 

4300 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

4100 NA NA NA NA NA NA NA 

560 NA NA NA NA NA NA NA 

2300 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

Total 

1.8E-04 

9.9E-03 

1.1 E-02 

2.1 E-06 

8.6E-04 

4.9E-03 

2.5E-03 

NA 

7.3E-05 

1.4E-03 

3.7E-04 

3.1E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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TABLE 5-23 

RME -- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
PAGE 4 OF 12 

Dose-Response Parameters Trespasser -- Adult 

Parameter 
Oral I Dermal Iinhalationi 

RfD(l) RfD(l) Rm(l) 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Iron 

Manganese 

Pesticides/PCBs 

Arocior-124B 

Arocior -12S4 

Aroclor -1260 

4.00E-04 B.OOE-OS 

3.00E-04 6.00E-OS 

3.00E-01 6.00E-02 

S.00E-03 1.00E-03 

- -
2.00E-OS 1.00E-OS 

- -
Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

-

-
-
-

-
NA 

1.00E+00 

7.00E-02 

3.00E-Ol 

6.00E-Ol 

3.00E-Ol 

SHELLFISH-- LOBSTER 

Pesticides/PCBs 

Aldrin 3.00E-OS 

Aroclor -1260 -
Subtotal NA 

TOTAL NA 

-

-
-
-
-

NA 

2.00E-Ol 

1.40E-02 

6.00E-02 

1.20E-Ol 

6.00E-02 

1.S0E-OS 

-

NA 

NA 

-

-
-

1.43E-OS 

-
-

-

-
-

-
-
-

NA 

-

1.43E-04 

-
-

-

-
-

NA 

NA 

Oral I Deimal Iinhalation 
SF(2) SF(2) SF(2) 

- - -
1.S0E+00 7.S0E+00 1.Sl E+01 

- - -
- - -

200E+00 4.00E+00 -
2.00E+00 4.00E+00 -

2.00E+00 4.00E+00 -

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-01 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

NA NA NA 

- - -
- - -
- - -
- - -
- - -

1.70E+Ol 3.40E+01 1.70E+Ol 

2.00E+00 4.00E+00 -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3 Ingestion I Dermal I Inhalation I Total Iingestioni Dermallinhalationi Total 

3.S NA NA NA B.2E-04 2.4E-04 NA 1.1E-03 

6.B1 2.6E-07 2.4E-06 NA 2.7E-06 2.1E-03 2.0E-02 NA 2.2E-02 

32100 NA NA NA 1.0E-02 2.9E-03 NA 1.3E-02 

212 NA NA NA 1.4E-04 4.1 E-OS NA 1.BE-04 

120 6.1 E-09 4.2E-OB NA 4.BE-OB NA NA NA 

669 3.4E-OB 2.4E-07 NA 2.7E-07 3.1E-03 2.2E-02 NA 2.SE-02 

lB300 9.3E-07 6.4E-06 NA 7.4E-06 NA NA NA NA 

230 4.3E-09 NA NA 4.3E-09 NA NA NA NA 

lBO 3.4E-OB NA NA 3.4E-OB NA NA NA NA 

200 3.7E-09 NA NA 3.7E-09 NA NA NA NA 

200 3.7E-l0 NA NA 3.7E-l0 NA NA NA NA 

300 S.6E-ll NA NA S.6E-ll NA NA NA NA 

NA 1.3E-06 9.1E-06 NA 1.0E-OS 1.6E-02 4.4E-02 NA 6.1 E-02 

47 NA NA NA NA 5.BE-06 3.3E-06 NA 9.1 E-06 

5.94 NA NA NA NA 1.0E-05 6.OE-06 NA 1.6E-05 

37.B NA NA NA NA 1.5E-OS B.BE-06 NA 2.4E-OS 

134 NA NA NA NA 2.7E-05 1.6E-OS NA 4.3E-05 

9.4 NA NA NA NA 3.BE-06 2.2E-06 NA 6.0E-06 

B 

NA 

0.66 NA NA NA NA NA NA NA NA 

lS.71 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA 1.4E-06 1.0E-OS 6.SE-14 1.2E-OS 3.3E-02 S.9E-02 9.2E-l0 9.2E-02 

~::u 
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Dose-Response Parameters Trespasser -- Adolescent 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskr4’ 

Parameter RfDf” RfD”’ RfD”’ SF”’ SF”’ SF”’ Concentratio#) Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
SURFACE SOIL 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - - - 1450 NA NA NA NA 3.OE-04 6.2E-05 NA 3.6E-04 

Antimony 4.00E-04 8.00E-05 - - - 32.8 NA NA NA NA 1.7E-02 3SE-03 NA 2.OE-02 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 Et01 3.32 1.6E-07 1 .lE-06 2.3E-15 1.2E-06 2,3E-03 ISE-02 NA 1.7E-02 

Beryllium 5.00E-03 l.OOE-03 - 4 30E+OO - 6.30E+OO 0.086 1.2E-08 2.5E-09 7.7E-17 1.4E-08 3.5E-06 7,3E-07 NA 4.2E-06 

Chromium 5.00E-03 1 .OOE-03 - - - 4.20E+Ol 35.4 NA NA 4.5E-14 4.5E-14 15E-03 3.OE-04 NA NA 

Copper 4.00E-02 8.00E-03 - - - 1620 NA NA NA NA 8.3E-03 1.7E-03 NA 1 .OE-02 

Iron 3.00E-01 6.00E-02 - 6250 NA NA NA NA 4.3E-03 8.8E-04 NA 5.2E-03 

Lead 264 NA NA NA NA NA NA NA NA 

Manganese 1.40E-01 2.80E-02 - - - 84 NA NA NA NA 1.2E-04 2SE-05 1 .I E-09 1.5E-04 

Mercury l.OOE-04 2.00E-05 857E-05 - - 3.55 NA NA NA NA 2.4E-03 5.OE-04 1.9E-11 2.9E-03 

Zinc 3.00E-01 6.00E-02 - 916 NA NA NA NA 6.3E-04 1.3E-04 NA 7.6E-04 

Subtotal NA NA NA NA NA NA NA 1.7E-07 1.1 E-06 4.7E-14 1.2E-06 3.7E-02 2.2E-02 1 .lE-09 59E-02 
SUBSURFACE SOIL 

lnorganics 

Arsenic 3.00E-04 6.00E-05 - 150E+OO 7.50E+OO 1.51 Et01 38 NA NA NA NA NA NA NA NA 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.127 NA NA NA NA NA NA NA NA 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 3900 NA NA NA NA NA NA NA NA 

Aroclor-1260 2.00E+OO 4.00E+OO - 2000 NA NA NA NA NA NA NA NA 

Semivolatile Organic Compounds 

» 
~ 
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Dose-Response Parameters Trespasser -- Adolescent 

Parameter 
SURFACE SOIL 

lnorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 
SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor -1254 

Aroclor -1260 

Oral ! Dermal !Inhalation! 
RfD(1 ) Rm(1) Rm(1) 

1.00E+00 2.00E-01 -
4.00E-04 B.00E-05 -

3.00E-04 6.00E-05 -

5.00E-03 1.00E-03 -
5.00E-03 1.00E-03 -
4.00E-02 B.00E-03 -

3.00E-Ol 6.00E-02 -
- - -

1.40E-Ol 2.BOE-02 -

1.00E-04 200E-05 B.S7E-05 

3.00E-Ol 6.00E-02 -

NA NA NA 

Semivolatile Organic Compounds 

Benzo( a)anthracene - - -
Benzo(a)pyrene - - -
Benzo(b )fluoranthene - - -

Benzo(k)fluoranthene - - -

Chrysene - - -
Dibenzo(a,h)anthrace - - -
Indeno(1,2,3-cd)pyre - - -
Subtotal NA NA NA 

Oral ! Dermal !lnhalatiOn 
SF(2) SF(2) SF(2) 

- - -
- - -

1.50E+00 7.50E+00 1.51E+Ol 

4.30E+00 - 6.30E+00 

- - 4.20E+Ol 

- - -
- - -
- - -
- - -
- - -
- - -

NA NA NA 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+01 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3 IngestionL Dermal I Inhalation I Total I Ingestion I Dermal Iinhalationi 

1450 NA NA NA NA 3.0E-04 6.2E-05 NA 

32.B NA NA NA NA 1.7E-02 3.5E-03 NA 

3.32 1.6E-07 1.1 E-06 2.3E-15 1.2E-06 2.3E-03 1.5E-02 NA 

0.OB6 1.2E-OB 2.5E-09 7.7E-17 1.4E-OB 3.5E-06 7.3E-07 NA 

35.4 NA NA 4.5E-14 4.5E-14 1.5E-03 3.0E-04 NA 

1620 NA NA NA NA B.3E-03 1.7E-03 NA 

6250 NA NA NA NA 4.3E-03 B.8E-04 NA 

264 NA NA NA NA NA NA NA 

84 NA NA NA NA 1.2E-04 2.5E-05 1.lE-09 

3.55 NA NA NA NA 2.4E-03 5.0E-04 1.9E-11 

916 NA NA NA NA 6.3E-04 1.3E-04 NA 

NA 1.7E-07 1.lE-06 4.7E-14 1.2E-06 3.7E-02 2.2E-02 1.1 E-09 

38 

0.127 

3900 

2000 

3200 NA NA NA NA NA NA NA 

4300 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

4100 NA NA NA NA NA NA NA 

560 NA NA NA NA NA NA NA 

2300 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

Total 

3.6E-04 

2.0E-02 

1.7E-02 

4.2E-06 

NA 

1.0E-02 

5.2E-03 

NA 

1.5E-04 

2.9E-03 

7.6E-04 

5.9E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
-" 
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Parameter 
SEDIMENT 

Oral 

RfD”’ 

Dose-Response Parameters Trespasser -- Adolescent 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

RtD”’ RfD”’ SF(*) SF’*’ SFr2’ Concentrationr3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

lnorganics 

Antimony 4.00E-04 8.00E-05 - 

Arsenic 3.00E-04 6.00E-05 - 1,50E+OO 7.50EtOO 1.51 Et01 

Iron 3.00E-01 6.00E-02 - 

Manganese 5.00E-03 l.OOE-03 1.43E-05 - - - 

PesticideslPCBs 

Aroclor-1248 2.00E+OO 4.00E+OO - 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 

Aroclor-1260 2.00E+OO 4.00E+OO - 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - - 7.30E-01 1.46EtOO 3.10E-01 

Benzo(a)pyrene 7.30EtOO 1.46E+Ol 3.10EtOO 

Benzo(b)fluoranthene - - - 7.30E-01 1.46E+OO 3.lOE-01 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.lOE-02 

Chrysene 7.30E-03 1.46E-02 3.1 OE-03 

Subtotal NA NA NA NA NA NA 
SURFACE WATER 

lnorganics 

3.5 NA NA NA NA 1.8E-03 3.7E-04 NA 2.2E-03 

6.81 3.3E-07 2.2E-06 NA 2.5E-06 4.7E-03 3.1E-02 NA 3.6E-02 

32100 NA NA NA NA 2.2E-02 4.5E-03 NA 2.7E-02 

212 NA NA NA NA 3.lE-04 6.4E-05 L NA 3.8E-04 

120 7.7E-09 3.8E-08 NA 4.6E-08 NA NA NA NA 

669 4.3E-08 2.lE-07 NA 2.6E-07 6.9E-03 3.4E-02 NA 4.1 E-02 

18300 1.2E-06 5.9E-06 NA 7.OE-06 NA NA NA NA 

230 5.4E-09 NA NA 5.4E-09 NA NA NA NA 

180 4.2E-08 NA NA 4.2E-08 NA NA NA NA 

200 4.7E-09 NA NA 4.7E-09 NA NA NA NA 

200 4.7E-10 NA NA 4.7E-10 NA NA NA NA 

300 7.1E-11 NA NA 7.lE-II NA NA NA NA 

NA 1.6E-06 8.3E-06 NA 9.9E-06 3.6E-02 7.OE-02 NA l.lE-01 

Volatile Organic Compounds 

Acetone l.OOE-01 8.00E-02 - 

Subtotal NA NA NA 
SHELLFISH-- LOBSTER 

8 NA NA NA NA 2.1 E-05 NA NA 2.1 E-05 

NA NA NA NA NA NA NA NA 1.6E-04 57E-05 NA 2.1 E-04 

o 
-I o 
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Dose-Response Parameters Trespasser -- Adolescent 

Parameter 
SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Iron 

Manganese 

Pesticides/PCBs 

Aroclor-1248 

Aroclor -12S4 

Aroclor-1260 

Oral I Dermal Iinhalation/ 
Rm(l) Rm(ll Rm(l) 

4.00E-04 8.00E-OS -
3.00E-04 6.00E-OS -
3.00E-01 6.00E-02 -
S.00E-03 1.00E-03 1.43E-OS 

- - -
2.00E-OS 1.00E-OS -

- - -

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )f1uoranthene 

Benzo(k)f1uoranthene 

Chrysene 

Subtotal 
SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

Pesticides/PCBs 

Aldrin 

Aroclor -1260 

Subtotal 

TOTAL 

-
-

-
-
-

NA 

1.00E+00 

7.00E-02 

3.00E-01 

6.00E-Ol 

3.00E-Ol 

3.00E-OS 

-

NA 

NA 

- -
- -
- -
- -

- -
NA NA 

2.00E-01 -

1.40E-02 1.43E-04 

6.00E-02 -
1.20E-Ol -
6.00E-02 -

1.S0E-OS -
- -

NA NA 

NA NA 

Oral ./ Dermal Iinhalation 
SF(21 SF(21 SF(2) 

- - -
1.S0E+00 7.S0E+00 1.Sl E+Ol 

- - -

- - -

2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

NA NA NA 

- - -

- - -
- - -
- - -

- - -

1.70E+Ol 3.40E+Ol 1.70E+01 

2.00E+00 4.00E+00 -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3 IngestionJ Dermal I Inhalation I Total Iingestioni Dermal Iinhalationi 

3.S NA NA NA NA 1.BE-03 3.7E-04 NA 

6.Bl 3.3E-07 2.2E-06 NA 2.SE-06 4.7E-03 3.1E-02 NA 

32100 NA NA NA NA 2.2E-02 4.SE-03 NA 

212 NA NA NA NA 3.1 E-04 6.4E-OS NA 

120 7.7E-09 3.BE-OB NA 4.6E-OB NA NA NA 

669 4.3E-08 2.1E-07 NA 2.6E-07 6.9E-03 3.4E-02 NA 

lB300 1.2E-06 S.9E-06 NA 7.0E-06 NA NA NA 

230 S.4E-09 NA NA S.4E-09 NA NA NA 

lBO 4.2E-OB NA NA 4.2E-OB NA NA NA 

200 4.7E-09 NA NA 4.7E-09 NA NA NA 

200 4.7E-l0 NA NA 4.7E-l0 NA NA NA 

300 7.1E-l1 NA NA 7.1E-l1 NA NA NA 

NA 1.6E-06 B.3E-06 NA 9.9E-06 3.6E-02 7.0E-02 NA 

47 NA NA NA NA 1.3E-OS S.2E-06 NA 

S.94 NA NA NA NA 2.3E-OS 9.4E-06 NA 

37.B NA NA NA NA 3.4E-OS l.4E-OS NA 

134 NA NA NA NA 6.0E-OS 2.SE-OS NA 

9.4 NA NA NA NA B.4E-06 3.SE-06 NA 

B 

NA 

0.66 NA NA NA NA NA NA NA 

lS.71 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA 1.BE-06 9.4E-06 4.7E-14 1.1 E-OS 7.2E-02 9.2E-02 1.1 E-09 

Total 

2.2E-03 

3.6E-02 

2.7E-02 

3.BE-04 

NA 

4.1 E-02 

NA 

NA 

NA 

NA 

NA 

NA 

1.1E-Ol 

1.BE-OS 

3.2E-OS 

4.BE-OS 

B.4E-OS 

1.2E-OS 

NA 

NA 

NA 

1.6E-Ol 



TABLE 5-23 

e 
P RME -- CHEMICAL SPECIFIC RISKS AT IR 1 
22 NAS KEY WEST 
8 
s PAGE7OF12 

Dose-Response Parameters Maintenance Worker 

Oral Dermal inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk14’ 

Parameter RtD”’ RfD”’ RtD”’ SF’Z’ SF’*’ SF12’ Concentratio#) Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
SURFACE SOIL 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - - - 1450 NA NA NA NA 8.OE-05 2.OE-05 NA 1 .OE-04 

Antimony 4.00E-04 8.00E-05 - 32.8 NA NA NA NA 4.5E-03 1 .I E-03 NA 5.7E-03 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 3.32 9.9E-08 7.7G07 4.1 E-15 8.7E-07 6.1 E-04 4.8E-03 NA 5.4E-03 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.086 7.3E-09 1.8E-09 1.4E-16 9.1E-09 9.5E-07 2.3E-07 NA 1.2E-06 

Chromium 5.00E-03 l.OOE-03 - - - 4.20E+Ol 35.4 NA NA 8.1E-14 8.1E-14 3.9E-04 9.6E-05 NA 4.9E-04 

Copper 4.00E-02 8.00E-03 - - - 1620 NA NA NA NA 2.2E-03 5.5E-04 NA 2.8E-03 

Iron 3.00E-01 6.00E-02 - 6250 NA NA NA NA 1.2E-03 2.8E-04 NA 1.4E-03 

Lead 264 NA NA NA NA NA NA NA NA 

Manganese 1.40E-01 2.80E-02 - 84 NA NA NA NA 3.3E-05 8.1 E-06 9.OE-10 4.1 E-05 

4” 
Mercury l.OOE-04 2.00E-05 8.57E-05 - - 3.55 NA NA NA NA 6.6E-04 1.6E-04 1.5E-11 8.2E-04 

Zinc 

ii 

3.00E-01 6.OOE-02 - 916 NA NA NA NA 1.7E-04 4.1 E-05 NA 2.1 E-04 

Subtotal NA NA NA NA NA NA NA l.lE-07 7.7E-07 8.6E-14 8.8E-07 9.9E-03 7.OE-03 9,2E-10 1.7E-02 
SUBSURFACE SOIL 

lnorganics 

Arsenic 3.00E-04 6.00E-051 - 1.50E+OO 7.50E+OO 1.51 Et01 38 NA NA NA NA NA NA NA NA 

Beryllium 5.00E-03 1 .OOE-03 1 - 4.30E+OO - 1 6.30E+OO 0.127 NA NA NA NA NA NA NA NA 

PesticideslPCBs 

Aroclor-1254 2.00E-05 1 1 .OOE-05 - 2.00E+OO 4.OOE+OO - 3900 NA 1 NA NA NA NA NA NA NA 

Aroclor-I 260 I - 2.00E+OO 4.00E+OO - 2000 NA 1 NA NA NA NA NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 3200 NA NA NA NA NA NA NA NA 

Benzo(a)pyrene 7.30EtOO 1.46EtOl 3.10E+OO 4300 NA NA NA NA NA NA NA NA 

Benzo(b)fluoranthene - - - 7.30E-01 1.46E+OO 3.10E-01 3400 NA NA NA NA NA NA NA NA 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.1 OE-02 3400 NA NA NA NA NA NA NA NA 

Chrysene 7.30E-03 1.46E-02 3.10E-03 4100 NA NA NA NA NA NA NA NA 

Dibenzo(a,h)anthrace - - - 7.30E+OO 1.46E+Ol 3.1 OE+OO 560 NA NA NA NA NA NA NA NA 

Indeno(l,2,3-cd)pyre - - - 

2 

7.30E-01 1.46E+OO 3.10E-01 2300 NA NA NA NA NA NA NA NA 

Subtotal 
9 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA e 

z 
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Dose-Response Parameters Maintenance Worker 

Parameter 
SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 
SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor -1254 

Aroclor -1260 

Oral I Dermallinhalationi 
RfD11 ) RfD11 ) RfD11 ) 

1.00E+00 2.00E-01 -

4.00E-04 8.00E-OS -

3.00E-04 6.00E-OS -
S.00E-03 1.00E-03 -
S.00E-03 1.00E-03 -
4.00E-02 B.00E-03 -
3.00E-01 6.00E-02 -

- - -

1.40E-01 2.80E-02 -

1.00E-04 2.00E-05 B.57E-05 

3.00E-01 6.00E-02 -

NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - -
Benzo(a)pyrene - - -
Benzo(b )fluoranthene - - -

Benzo(k)fluoranthene - - -

Chrysene - - -
Dibenzo(a,h)anthrace - - -
Indeno(1,2,3-cd)pyre - - -
Subtotal NA NA NA 

Oral I Dermallinhalation 
SF I2) SF I2) SFI2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.51E+01 

4.30E+00 - 6.30E+00 

- - 4.20E+01 

- - -

- - -
- - -
- - -

- - -

- - -
NA NA NA 

7.30E-01 1.46E+00 3.10E-01 

7.30E+OO 1.46E+01 3.10E+OO 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3 Ingestionl Dermal I Inhalation I Total Iingestioni Dermal Iinhalationi Total 

14S0 NA NA NA NA 8.0E-OS 2.0E-OS NA 1.0E-04 

32.8 NA NA NA NA 4.SE-03 1.1E-03 NA S.7E-03 

3.32 9.9E-08 7.7E-07 4.1E-15 8.7E-07 6.1E-04 4.BE-03 NA 5.4E-03 

0.086 7.3E-09 1.BE-09 1.4E-16 9.1 E-09 9.SE-07 2.3E-07 NA 1.2E-06 

3S.4 NA NA B.1 E-14 8.1E-14 3.9E-04 9.6E-OS NA 4.9E-04 

1620 NA NA NA NA 2.2E-03 5.SE-04 NA 2.BE-03 

6250 NA NA NA NA 1.2E-03 2.8E-04 NA 1.4E-03 

264 NA NA NA NA NA NA NA NA 

B4 NA NA NA NA 3.3E-OS B.1E-06 9.0E-10 4.1E-05 

3.55 NA NA NA NA 6.6E-04 1.6E-04 1.SE-11 B.2E-04 

916 NA NA NA NA 1.7E-04 4.1 E-05 NA 2.1E-04 

NA 1.1E-07 7.7E-07 8.6E-14 B.BE-07 9.9E-03 7.0E-03 9.2E-10 1.7E-02 

38 

0.127 

3900 

2000 

3200 NA NA NA NA NA NA NA NA 

4300 NA NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA NA 

4100 NA NA NA NA NA NA NA NA 

560 NA NA NA NA NA NA NA NA 

2300 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA -" 
--;0 ..... co 
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Dose-Response Parameters Maintenance Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskr4’ 

RfD”’ RfD”’ RfD”’ SF”’ +‘2’ SF’*’ Concentrationr3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

lnorganics 
I 
Antimony 

Arsenic 

4.00E-0418.00E-05 - - 1 - - 1 3.5 NA 1 NA 1 NA NA 1 NA NA NA 1 NA 

3.00E-0416.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 6.81 NA 1 NA 1 NA NA 1 NA NA NA 1 NA 

Iron 13.00E-0116.00E-021 - 1 - 1 - 1 - 1 32100 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Manganese I5.00E-031 1 .OOE-031 1.43E-05 1 - 1 - 1 - 1 212 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

PesticideslPCBs 

Aroclor-1248 2.00E+OO 4.00EtOO - 120 NA NA NA NA NA NA NA NA 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4,00E+OO - 669 NA NA NA NA NA NA NA NA 

Aroclor-1260 2.00E+OO 4.00E+OO - 18300 NA NA NA NA NA NA NA NA 

Semivolatile Oraanic Comoounds 

Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 230 NA NA NA NA NA NA NA NA 

Benzo(a)pyrene 7.30E+OO 1.46EtOl 3.10E+OO 180 NA NA NA NA NA NA NA NA 

Benzo(b)fluoranthene - - - 7.30E-01 1.46EtOO 3.10E-01 200 NA NA NA NA NA NA NA NA 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.1 OE-02 200 NA NA NA NA NA NA NA NA 

Chrvsene 7.30E-03 1.46E-02 3.10E-03 300 NA NA NA NA NA NA NA NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

SURFACE WATER 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - - - - 47 NA NA NA NA NA NA NA NA 

Barium 7.00E-02 1.40E-02 1.43E-04 - - - 5.94 NA NA NA NA NA NA NA NA 

Iron 3.00E-01 6.00E-02 - - - - 37.8 NA NA NA NA NA NA NA NA 

Tin 6.00E-01 1.20E-01 - - - - 134 NA NA NA NA NA NA NA NA 

Zinc )3.00E-01 I6.00E-021 - 1 - ) - 1 - 1 9.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

Volatile Oraanic Comoounds 

Acetone 1 l.OOE-01 I8.00E-021 - 1 - 1 - - 1 8 NA 1 NA 1 NA 1 NA NA 1 NA NA NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA NA 1 NA NA 1 NA 1 NA 1 NA NA 1 NA NA NA 
SHELLFISH-- LOBSTER 

PesticideslPCBs 

Aldrin I3.00E-051 1.5OE-051 - 1 1.70E+Ol 3.40E+Ol 1.70E+Ol 0.66 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Aroclor-1260 1 - 1 - 1 - ~2.00E+00~4.00E+00~ - t 15.71 t NA 1 NA 1 NA 1 NA 1 NA I NA 1 NA I NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

TOTAL 1 NA I NA I NA I NA I NA I NA I NA I l.lE-07 I7.7~-071 8.6~-14 18.8~-071 cm-03 I ~.oE-03 I xx-lo 1 I 7~-02 
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Dose-Response Parameters Maintenance Worker 

Parameter 
SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Iron 

Manganese 

Pesticides/PCBs 

Aroclor -1248 

Aroclor-12S4 

Aroclor -1260 

Oral I Dermal Iinhalationi 
Rm(1) Rm(1) Rm(1) 

4.00E-04 8.00E-OS -

3.00E-04 6.00E-OS -
3.00E-Ol 6.00E-02 -

S.00E-03 1.00E-03 1.43E-OS 

- - -
2.00E-OS 1.00E-OS -

- - -
Semi volatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )f1uoranthene 

Benzo(k)f1uoranthene 

Chrysene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

Pesticides/PCBs 

Aldrin 

Aroclor -1260 

Subtotal 

TOTAL 

-
-
-
-

-
NA 

1.00E+00 

7.00E-02 

3.00E-Ol 

6.00E-Ol 

3.00E-Ol 

3.00E-OS 

-
NA 

NA 

- -
- -

- -
- -
- -

NA NA 

2.00E-Ol -
1.40E-02 1.43E-04 

6.00E-02 -

1.20E-Ol -

6.00E-02 -

1.S0E-OS -

- -
NA NA 

NA NA 

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -

1.S0E+00 7.S0E+00 1.Sl E+Ol 

- - -
- - -

2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

2.00E+00 4.00E+00 -

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

NA NA NA 

- - -
- - -

- - -
- - -
- - -

1.70E+Ol 3.40E+Ol 1.70E+Ol 

2.00E+00 4.00E+00 -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3 Ingestionl Dermal !Inhalation I Total !Ingestion I Dermallinhalationi Total 

3.S NA NA NA NA NA NA NA NA 

6.81 NA NA NA NA NA NA NA NA 

32100 NA NA NA NA NA NA NA NA 

212 NA NA NA NA NA NA NA NA 

120 NA NA NA NA NA NA NA NA 

669 NA NA NA NA NA NA NA NA 

18300 NA NA NA NA NA NA NA NA 

230 NA NA NA NA NA NA NA NA 

180 NA NA NA NA NA NA NA NA 

200 NA NA NA NA NA NA NA NA 

200 NA NA NA NA NA NA NA NA 

300 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

47 NA NA NA NA NA NA NA NA 

S.94 NA NA NA NA NA NA NA NA 

37.8 NA NA NA NA NA NA NA NA 

134 NA NA NA NA NA NA NA NA 

9.4 NA NA NA NA NA NA NA NA 

8 

NA 

0.66 NA NA NA NA NA NA NA NA 

lS.71 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA 1.1 E-07 7.7E-07 8.6E-14 8.8E-07 9.9E-03 7.0E-03 9.2E-l0 1.7E-02 

0> 
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Parameter 

SURFACE SOIL 

lnorganics 

Oral 

RtD”’ 

Dose-Response Parameters Excavation Worker 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskr4’ 

RtD”’ RtD”’ SF@’ SF”’ SF’*’ Concentration”’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

Mercury l.OOE-04 2.00E-05 8.57E-05 - - - 

Zinc 3.00E-01 6.00E-02 - - - 

Subtotal NA NA NA NA NA NA 

SUBSURFACE SOIL 

lnorganics 

Arsenic 3.00E-04 6.00E-05 - 150E+OO 7.50E+OO 1.51 E+Ol 

Beryllium 5.00E-03 1 .OOE-03 - 4,30E+OO - 6,30E+OO 

PesticideslPCBs 

Aroclor-1254 2.00E-051 1 .OOE-05 - 12.00E+OO 4.00E+OO - 

Aroclor-1260 I - 2.00E+OO 4.00E+OO - 

Semivolatile Organic Compdunds 

Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 

Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.1 OE+OO 

Benzo(b)fluoranthene - - - 7.30E-01 1.46E+OO 3.10E-01 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.1 OE-02 

Chrysene 7.30E-03 1.46E-02 3.1 OE-03 

Dibenzo(a,h)anthrace - - - 7.30E+OO 1.46E+Ol 3.10E+OO 

Indeno(l,2,3-cd)pyre - - - 7.30E-01 1.46E+OO 3.1 OE-01 

Subtotal NA NA NA NA NA NA 

SEDIMENT 

lnorganics 

3.55 NA NA NA NA NA NA NA NA 

916 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

38 1 .I E-07 8.8E-07 4.6E-13 9.9E-07 1.8E-02 1.4E-01 NA 1.5E-01 

0.127 l.lE-09 2.6E-10 2.OE-15 1.3E-09 3.5E-06 8.6E-07 NA 4.4E-06 

3900 1.5E-08 9.OE-081 NA 1.1 E-07 2.7E-02 1.6E-01 NA 1.9E-01 

2000 7.9E-09 4.6E-081 NA 5.4E-08 NA NA NA NA 

3200 4.6E-09 NA 6.8E-15 4.6E-09 NA NA NA NA 

4300 6.2E-08 NA 9.1 E-14 62E-08 NA NA NA NA 

3400 4.9E-09 NA 7.2E-15 4.9E-09 NA NA NA NA 

3400 4.9E-10 NA 7.2E-16 4.9E-10 NA NA NA NA 

4100 5.9E-11 NA 8.7E-17 5.9E-11 NA NA NA NA 

560 8.1E-09 NA 1.2E-14 8.1E-09 NA NA NA NA 

2300 3.3E-09 NA 4.9E-15 3.3E-09 NA NA NA NA 

NA 2.2E-07 1 .OE-06 58E-13 1.2E-06 4.5E-02 2.9E-01 NA 1.5E-01 

() 
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Dose-Response Parameters Excavation Worker 

Parameter 

SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor -1254 

Aroclor -1260 

Oral ! Dermal !Inhalation! 
Rm(11 Rm(l) Rm(l) 

1.00E+00 2.00E-01 -

4.00E-04 8.00E-OS -

3.00E-04 6.00E-05 -

5.00E-03 1.00E-03 -

5.00E-03 1.00E-03 -
4.00E-02 B.00E-03 -

3.00E-Ol 6.00E-02 -
- - -

1.40E-Ol 2.80E-02 -
1.00E-04 2.00E-05 B.57E-05 

3.00E-Ol 6.00E-02 -

NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthrace 

Indeno(l,2,3-cd)pyre 

Subtotal 

SEDIMENT 

Inorganics 

-

-
-
-
-

-
-

NA 

- -
- -
- -
- -
- -
- -
- -

NA NA 

Oral J Dermal .llnhalation 
SF(2) SF(21 SF(2) 

- - -
- - -

1.50E+00 7.50E+00 1.51E+Ol 

4.30E+00 - 6.30E+00 

- - 4.20E+Ol 

- - -
- - -

- - -
- - -
- - -

- - -
NA NA NA 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-01 

NA NA NA 

Representative Cancer Risk J Non-Cancer Risk(4) 

Concentration(3 Ingestion I Dermal I Inhalation I Total Iingestioni Dermal Iinhalationi Total 

1450 NA NA NA NA NA NA NA NA 

32.8 NA NA NA NA NA NA NA NA 

3.32 NA NA NA NA NA NA NA NA 

0.086 NA NA NA NA NA NA NA NA 

35.4 NA NA NA NA NA NA NA NA 

1620 NA NA NA NA NA NA NA NA 

6250 NA NA NA NA NA NA NA NA 

264 NA NA NA NA NA NA NA NA 

84 NA NA NA NA NA NA NA NA 

3.55 NA NA NA NA NA NA NA NA 

916 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

38 

0.127 

3900 

2000 

3200 4.6E-09 NA 6.BE-15 4.6E-09 NA NA NA NA 

4300 6.2E-OB NA 9.1 E-14 6.2E-OB NA NA NA NA 

3400 4.9E-09 NA 7.2E-15 4.9E-09 NA NA NA NA 

3400 4.9E-10 NA 7.2E-16 4.9E-l0 NA NA NA NA 

4100 5.9E-11 NA B.7E-17 5.9E-11 NA NA NA NA 

560 B.l E-09 NA 1.2E-14 B.1E-09 NA NA NA NA 

2300 3.3E-09 NA 4.9E-15 3.3E-09 NA NA NA NA 

NA 2.2E-07 1.0E-06 5.BE-13 1.2E-06 4.5E-02 2.9E-Ol NA 1.5E-01 
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PesticideslPCBs 

Aroclor-1246 2.00E+OO 4.00E+OO - 120 NA NA NA NA NA NA NA NA 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 669 NA NA NA NA NA NA NA NA 

Aroclor-1260 2.00E+OO 400E+OO - 18300 NA NA NA NA NA NA NA NA 

Chrysene 7.30E-03 1.46E-02 3.10E-03 1 

Subtotal NA NA NA NA NA NA 

SURFACE WATER 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - - - - 

Barium 7.00E-02 1.40E-02 1.43E-04 - - - 

Iron 3.00E-01 6.00E-02 - - - 

Tin 6.00E-01 1.20E-01 - - - - 

Zinc 3.00E-01 6.00E-02 - - - - 

Volatile Oraanic Comaounds 

300 NA NA NA 1 NA NA NA 1 NA NA 

NA NA NA NA 1 NA NA NA 1 NA NA 

47 NA NA NA NA NA NA NA NA 

5.94 NA NA NA NA NA NA NA NA 

37.8 NA NA NA NA NA NA NA NA 

134 NA NA NA NA NA NA NA NA 

9.4 NA NA NA NA NA NA NA NA 

Acetone l.OOE-01 8.00E-02 - - - - 

Subtotal NA NA NA NA NA NA 

SHELLFISH-- LOBSTER 

PesticideslPCBs 

8 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

01 
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Dose.Response Parameters 

Oral Dermal 

Parameter Rm(1) Rm(1) 

Antimony 4.00E-04 8.00E-OS 

Arsenic 3.00E-04 6.00E-OS 

Iron 3.00E-Ol 6.00E-02 

Manganese 5.00E-03 1.00E-03 

Pesticides/PCBs 

Aroclor-1248 - -
Aroclor -1254 2.00E-05 1.00E-05 

Aroclor -1260 - -

Semivolatile Organic Compounds 

Benzo(a }anthracene 

Benzo(a}pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

Acetone 

-
-

-

-
-

NA 

1.00E+00 

7.00E-02 

3.00E-Ol 

6.00E-Ol 

3.00E-Ol 

Subtotal NA 

SHELLFISH·· LOBSTER 

Pesticides/PCBs 

Aldrin 3.00E-05 

Aroclor -1260 -
Subtotal NA 

TOTAL NA 

-
-
-
-

-
NA 

2.00E-Ol 

1.40E-02 

6.00E-02 

1.20E-Ol 

6.00E-02 

1.50E-OS 

-

NA 

NA 

Inhalation Oral 
Rm(1) SF(2) 

- -
- 1.S0E+00 

- -
1.43E-05 -

- 2.00E+00 

- 2.00E+OO 

- 200E+00 

- 7.30E-Ol 

- 7.30E+00 

- 7.30E-Ol 

- 7.30E-02 

- 7.30E-03 

NA NA 

- -

1.43E-04 -
- -

- -
- -

- 1.70E+Ol 

- 2.00E+00 

NA NA 

NA NA 

Dermal Inhalation Representative Cancer Risk 
SF(2) SF(2) Concentration(J Ingestion Dermal Inhalation 

- - 3.5 NA NA NA 

7.S0E+00 1.Sl E+Ol 6.81 NA NA NA 

- - 32100 NA NA NA 

- - 212 NA NA NA 

4.00E+00 - 120 NA NA NA 

4.00E+00 - 669 NA NA NA 

4.00E+00 - 18300 NA NA NA 

NA NA NA 
1.46E+00 3.10E-01 230 NA NA NA 

1.46E+01 3.10E+00 180 NA NA NA 

1.46E+00 3.10E-Ol 200 NA NA NA 

1.46E-01 3.10E-02 200 NA NA NA 

1.46E-02 3.10E-03 300 NA NA NA 

NA NA NA NA NA NA 

- - 47 NA NA NA 

- - 5.94 NA NA NA 

- - 37.8 NA NA NA 

- - 134 NA NA NA 

- - 9.4 NA NA NA 

8 

NA 

3.40E+Ol 1.70E+Ol 0.66 NA NA NA 

4.00E+00 - lS.71 NA NA NA 

NA NA NA NA NA NA 

NA NA NA 2.2E-07 1.0E-06 5.8E-13 

Excavation Worker 

Non-Cancer Risk(4) 

Total Ingestion Dermal Inhalation Total 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

1.2E-06 4.5E-02 2.9E-01 NA 1.5E-Ol 
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Parameter 
SURFACE SOIL 

Dose-Response Parameters Occupational Worker 
Oral Dermal Inhalation Oral Cancer Risk Non-Cancer Riskt4’ 

RfD”’ Rrn”’ Rrn”’ 
Dermal Inhalation Representative 

SF”’ SF’*’ SF(‘) 
I 

Concentration@’ Ingestion] Dermal 1 Inhalation1 Total 1 Ingestion1 Dermal llnhalationl Total 

Arsenic 3.00E-04 6.00E-05 - 1 SOE+OO 7.50E+OO 1.51 E+Ol 38 NA NA NA NA NA NA NA NA 

Beryllium 5.00E-03 1 .OOE-03 - 4.30E+OO - 6.30E+OO 0.127 NA NA NA NA NA NA NA NA 
PesticideslPCBs 

Aroclor-1254 12.00E-0511 .OOE-051 - 1 2.00E+OO 4.00E+OO - 3900 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

IAroclor-1260 1 - 1 - 1 - ~2.00E+00~4.00E+00~ - 1 2000 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA Semivolatile Organic Compounds 1 NA 1 
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Parameter 
SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 
~ SUBSURFACE SOIL 

o 
d 
b 
o 
o 
-..J 

Inorganics 

Arsenic 

Beryllium 
Pesticides/PCBs 

Aroclor -12S4 

Aroclor-1260 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthrace 

Indeno(1,2,3-cd)pyre 

Arsenic 

Subtotal 

TABLE 5-23 
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Dose-Response Parameters Occupational Worker 

Oral I Dermal Iinhalationi Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk'" 
RfD(1) RfD(1) RfD(1) SF(Z) SF1Z) SF(Z) Concentration(3 Ingestion I Dermallinhalationi Total IIngestionl Dermal Iinhalationi 

1.00E+00 2.00E-01 - - - - 14S0 NA NA NA NA 7.1E-04 1.6E-04 NA 

4.00E-04 8.00E-OS - - - - 32.8 NA NA NA NA 4.0E-02 9.2E-03 NA 

3.00E-04 6.00E-05 - 1.50E+00 7.S0E+00 1.S1E+01 3.32 8.7E-07 6.4E-06 8.6E-14 7.3E-06 5.4E-03 4.0E-02 NA 

S.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.OB6 6.4E-08 1.SE-08 2.9E-15 7.9E-OB 8.4E-06 1.9E-06 NA 

5.00E-03 1.00E-03 - - - 4.20E+01 35.4 NA NA 1.7E-12 1.7E-12 3.5E-03 8.0E-04 NA 

4.00E-02 B.00E-03 - - - - 1620 NA NA NA NA 2.0E-02 4.6E-03 NA 

3.00E-01 6.00E-02 - - - - 62S0 NA NA NA NA 1.0E-02 2.3E-03 NA 

- - - - - - 264 NA NA NA NA NA NA NA 

1.40E-01 2.80E-02 - - - - 84 NA NA NA NA 2.9E-04 6.8E-05 1.9E-08 

1.00E-04 200E-05 B.S7E-OS - - - 3.55 NA NA NA NA S.8E-03 1.3E-03 3.2E-10 

3.00E-01 6.00E-02 - - - - 916 NA NA NA NA 1.SE-03 3.4E-04 NA 

NA NA NA NA NA NA NA 9.3E-07 6.4E-06 1.8E-12 7.4E-06 B.7E-02 S.9E-02 1.9E-08 

38 

0.127 

3900 

2000 

- - - 7.30E-01 1.46E+00 3.10E-01 3200 NA NA NA NA NA NA NA 

- - - 7.30E+00 1.46E+01 3.10E+00 4300 NA NA NA NA NA NA NA 

- - - 7.30E-01 1.46E+00 3.10E-01 3400 NA NA NA NA NA NA NA 

- - - 7.30E-02 1.46E-01 3.10E-02 3400 NA NA NA NA NA NA NA 

- - - 7.30E-03 1.46E-02 3.10E-03 4100 NA NA NA NA NA NA NA 

- - - 7.30E+00 1.46E+01 3.10E+00 S60 NA NA NA NA NA NA NA 

- - - 7.30E-01 1.46E+00 3.10E-01 2300 NA NA NA NA NA NA NA 

3.00E-04 6.00E-05 - 1.S0E+00 7.S0E+00 1.51 E+01 5.6 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Total 

8.7E-04 

4.9E-02 

4.SE-02 

1.0E-OS 

4.3E-03 

2.4E-02 

1.3E-02 

NA 

3.6E-04 

7.1E-03 

1.BE-03 

1.5E-01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
~ 
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Dose-Response Parameters Occupational Worker 
Representative Cancer Risk I Non-Cancer Risk'" 

Parameter 
Oral .1 Dermal Iinhalationi 

RfD(1) RfD(l) RfD(l) 
Oral 1 Dermal rnhalation 
SF(2) SF(2) SF(2) Concentration(3 Ingestiont Dermalllnhalation~ Total Iingestioni Dermal Iinhalationi Total 

SEDIMENT 
Inorganics 

Antimony 

Arsenic 

Iron 

Manganese .. 
Pesticides/PCBs 

Aroclor -1248 

Aroclor-12S4 

Aroclor -1260 

4.00E-04 8.00E-OS 

3.00E-04 6.00E-OS 

3.00E-01 6.00E-02 

S.00E-03 1.00E-03 

- -

2.00E-OS 1.00E-OS 

- -
Semlvolatlle Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )f1uoranthene 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 
SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

Pesticides/PCBs 

Aldrin 

Aroclor -1260 

Subtotal 
TOTAL 
1 Units are (mg/kg)/day. 

-

-
-
-
-

NA 

1.00E+00 

7.00E-02 

3.00E-01 

6.00E-01 

3.00E-01 

3.00E-OS 

-
NA 
NA 

2 Units are [(mg/kg)/day]-1. 

-
-
-
-

-
NA 

2.00E-01 

1.40E-02 

6.00E-02 

1.20E-01 

6.00E-02 

1.S0E-OS 

-
NA 
NA 

-
-
-

1.43E-OS 

-

-

-

-

-
-
-
-

NA 

-
1.43E-04 

-
-
-

-
-

NA 
NA 

- - - 3.S NA 

1.S0E+00 7.S0E+00 1.S1 E+01 6.81 NA 

- - - 32100 NA 

- - - 212 NA 

2.00E+00 4.00E+00 - 120 NA 

2.00E+00 4.00E+00 - 669 NA 

2.00E+00 4.00E+00 - 18300 NA 

7.30E-01 1.46E+00 3.10E-01 230 NA 

7.30E+00 1.46E+01 3.10E+00 180 NA 

7.30E-01 1.46E+00 3.10E-01 200 NA 

7.30E-02 1.46E-01 3.10E-02 200 NA 

7.30E-03 1.46E-02 3.10E-03 300 NA 

NA NA NA NA NA 

- - - 47 NA 

- - - S.94 NA 

- - - 37.8 NA 

- - - 134 NA 

- - - 9.4 NA 

8 

NA 

1.70E+01 3.40E+01 1.70E+01 0.66 NA 

2.00E+00 4.00E+00 - 1S.71 NA 

NA NA NA NA NA 
NA NA NA NA 9.3E-07 

3 Units are Ilg/L for surface water, mg/kg for sediment and soil inorganics, and Ilg/kg for all other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

5 The shellfish ingestion scenario applies to adult residents only. 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

6.4E-06 1.8E-12 7.4E-06 8.7E-02 S.9E-02 1.9E-08 1.SE-01 
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Parameter 
SURFACE SOIL 

Dose-Response Parameters Future Resident -- Child and Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk”’ 

RfD”’ RfD”’ RfD”’ SF’*’ SF(‘) SF”’ Concentration” Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

lnoraanics 

NA t 1.9E-02 1.8E-04 t NA 1 1.9E-02 l.OOE+OO 2.00E-01 - 

4.00E-04 18 OOE-05 1 - 

1450 NA NA 

32.8 NA NA 

1 SOE+OO 7.50E+OO 1.51 E+Ol 3.32 2.5E-06 1.8E-OE 

NA 

NA 

1.6E-13 3.00E-0416.00E-051 - 

5.00E-03 1 1 .OOE-03 1 - 

5.00E-03 1 1 .OOE-031 - 

4.30E+OOj - 1 6,30E+OO 1 0.086 1 1.9E-07 I4.2E-09 

1 - I4.20E+Ol I 35.4 1 NA I NA 

5.3E-15 

3.1E-12 

NA 1620 NA NA 

6250 NA NA 

264 NA NA 

NA 

NA 

1.40E-0112.80E-021 - 1 - 1 - 1 - 1 84 1 NA 1 NA 

l.OOE-0412.00E-051 8.57E-05 I - I - I - I 3.55 1 NA I NA 

NA 

NA 

SUBSURFACE SOII 
lnoraanics 

3.00E-0116.00E-021 - 1 - 1 - 1 - 1 916 1 NA 1 NA 

NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 2.7E-06 1 1.8E-06 

NA 

3.3E-12 

3.00E-0416.00E-051 - II .50E+0017.50E+OOj 1.51 E+Ol 1 38 1 NA 1 NA 

5.00E-03 1 1 .OOE-03 1 - 14.30E+001 - I 6.30E+OO I 0.127 1 NA I NA -%-I+ NA 

NA 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 

Aroclor-I 260 

Semivolatile Organic Compounds 

IBenzofaknthracene I - 1 - 1 - 

NA 1 NA 1 NA 1 NA 1 NA 1 NA [ NA 

NA 1 NA 1 NA I NA 1 NA I NA I NA 

2.00E+OO 4.00E+OO - 3900 1 NA 

2.00E+00~4.00E+00~ - I 2000 1 NA 

7.30E-01 I1.46E+OOl 3.10E-01 I 3200 1 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

7.30E+OO 1,46E+Ol 3.10E+OO 4300 NA 

7.30E-01 1.46E+OO 3.1 OE-01 3400 NA 

7.30E-02 1.46E-01 3.10E-02 3400 NA 

7.30E-03 1 1.46E-02 1 3.1 OE-03 1 4100 1 NA 

7.30E+0011.46E+01 I 3.lOE+OOI k60 1 NA 

NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

NA I NA I NA I NA I NA I NA I NA 

Indeno(l,2,3-cd)pyrel - I - I 

Subtotal 1 NA I NA I NA 

7.30E-01 II .46E+OOl 3.1 OE-01 1 2300 1 NA 

NA I NA I NA 1 NA 1 NA -E-e NA 1 NA 1 NA 1 NA 1 NA 

NA I NA 1 NA I NA I NA 

0'1 
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Dose-Response Parameters Future Resident -- Child and Adult 

Parameter 
SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 
SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor-1254 

Aroclor-1260 

Oral ! Dermal !Inhalation! 
RfD(i) RID(i) RfD(i) 

1.00E+00 2.00E-Ol -

4.00E-04 8.00E-05 -

3.00E-04 6.00E-05 -
5.00E-03 1.00E-03 -

5.00E-03 1.00E-03 -

4.00E-02 8.00E-03 -

3.00E-Ol 6.00E-02 -

- - -
1.40E-Ol 2.80E-02 -

1.00E-04 2.00E-05 8.57E-05 

3.00E-Ol 6.00E-02 -
NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - -
8enzo(a)pyrene - - -
Benzo(b )fluoranthen - - -
Benzo(k)fluoranthene - - -
Chrysene - - -
Dibenzo(a,h)anthrac - - -

Indeno(l,2,3-cd)pyre - - -
Subtotal NA NA NA 

Oral ! Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -
- - -

1.50E+00 7.50E+00 1.51E+Ol 

4.30E+00 - 6.30E+00 

- - 4.20E+Ol 

- - -
- - -

- - -
- - -
- - -
- - -

NA NA NA 

7.30E-Ol 1.46E+OO 3.10E-Ol 

7.30E+OO 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3 Ingestion I Dermallinhalationi Total I Ingestion I Dermal Iinhalationi 

1450 NA NA NA NA 1.9E-02 1.8E-04 NA 

32.8 NA NA NA NA 1.0E+00 9.9E-03 NA 

3.32 2.5E-06 1.8E-06 1.6E-13 4.3E-06 l.4E-Ol 4.3E-02 NA 

0.086 1.9E-07 4.2E-09 5.3E-15 1.9E-07 2.2E-04 2.1E-06 NA 

35.4 NA NA 3.1E-12 3.1 E-12 9.1E-02 8.6E-04 NA 

1620 NA NA NA NA 3.3E-04 3.2E-06 NA 

6250 NA NA NA NA 5.2E-Ol 4.9E-03 NA 

264 NA NA NA NA 2.7E-Ol 2.5E-03 NA 

84 NA NA NA NA 7.7E-03 7.3E-05 2.5E-07 

3.55 NA NA NA NA 1.5E-01 1.4E-03 4.2E-09 

916 NA NA NA NA 3.9E-02 3.7E-04 NA 

NA 2.7E-06 1.8E-06 3.3E-12 4.5E-06 2.3E+00 6.3E-02 2.5E-07 

38 

0.127 

3900 

2000 

3200 NA NA NA NA NA NA NA 

4300 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

4100 NA NA NA NA NA NA NA 

560 NA NA NA NA NA NA NA 

2300 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

Total 

1.9E-02 

1.lE+00 

1.8E-Ol 

2.2E-04 

9.1E-02 

3.4E-04 

5.2E-Ol 

2.7E-Ol 

7.7E-03 

1.5E-Ol 

3.9E-02 

2.3E+00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Parameter 
SEDIMENT 

Dose-Response Parameters Future Resident --Child and Adult 

Oral Dermal Inhalation Oral Der’mal Inhalation Representative Cancer Risk I Non-Cancer Risk’4’ 

RfD”’ RfD”’ RfD”’ SF”’ SF”’ SF’2’ Concentration” Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

lnorganics 

Antimony 4.00E-04 8.00E-05 - 

Arsenic 3.00E-04 6.00E-05 - 1 SOE+OO 7.50E+OO 1.51 E+Ol 

Iron 3.00E-01 6.00E-02 - 

Manganese 5.00E-03 l.OOE-03 1.43E-05 - 

PesticideslPCBs 

Aroclor-1248 2.00E+OO 4.00E+OO - 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4,00E+OO - 

Aroclor-I 260 2,00E+OO 4.00E+OO - 

Semivolatile Organic Compounds 
CJI 
LL Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 

5: . Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.10E+OO 

Benzo(b)fluoranthen - - 7.30E-01 1.46E+OO 3.10E-01 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.1 OE-02 

Chrysene 7.30E-03 1.46E-02 3.1 OE-03 

Subtotal NA NA NA NA NA NA 
SURFACE WATER 

lnorganics 

3.5 NA NA NA NA 1.6E-02 1.5E-04 NA 1.6E-02, 

6.81 7.3E-07 5.3E-07 NA 1.3E-06 4.1E-02 1.3E-02 NA 5.4E-02 

32100 NA NA NA NA 2.OE-01 1.9E-03 NA 2.OE-01 

212 . NA _ NA . NA . NA . 2.8E-03 . 2.6E-05. NA . 2.8E-03 

120 1.7E-08 9.3E-09 NA 2.7E-08 NA NA NA 

669 9.6E-08 5.2E-08 NA 1.5E-07 6.1E-02 1.4E-02 NA 7.5E-02 

18300 2.6E-06 1.4E-06 NA 4.OE-06 NA NA NA 

230 1.2E-08 NA NA 1.2E-08 NA NA NA NA 

180 9.4E-08 NA NA 9.4E-08 NA NA NA NA 

200 l.OE-08 NA NA l.OE-08 NA NA NA NA 

200 l.OE-09 NA NA l.OE-09 NA NA NA NA 

300 1.6E-10 NA NA 1.6E-10 NA NA NA NA 

NA 3.6E-06 2.OE-06 NA 56E-06 3.2E-01 2.9E-02 NA 3.5E-01 

Volatile Organic Compounds 

Acetone l.OOE-01 8.00E-02 - - - - 

Subtotal NA NA NA NA NA NA 
SHELLFISH-- LOBSTER’=’ 

8 NA NA NA NA 9.5E-05 NA NA 9.5E-05 

NA NA NA NA NA 7.OE-04 5.4E-04 NA 1.2E-03 

TABLE 5-24 

CTE -- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
PAGE 2 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

Parameter 
SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Iron 

Manganese 

Pesticides/PCBs 

Aroclor -1248 

Aroclor -1254 

Aroclor -1260 

Oral ! Dermal !Inhalation! 
RfD(1) RfD(1) RfD(1) 

4.00E-04 S.00E-05 -
3.00E-04 6.00E-05 -
3.00E-Ol 6.00E-02 -

5.00E-03 1.00E-03 1.43E-05 

- - -

2.00E-05 1.00E-05 -

- - -
Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthen 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 
SURFACE WATER 

In organics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

Pesticides/PCBs 

Aldrin 

Aroclor -1260 

Subtotal 

TOTAL 

-

-

-
-
-

NA 

1.00E+00 

7.00E-02 

3.00E-Ol 

6.00E-Ol 

3.00E-Ol 

3.00E-05 

-

NA 

NA 

- -

- -
- -
- -

- -
NA NA 

2.00E-Ol -

1.40E-02 1.43E-04 

6.00E-02 -
1.20E-Ol -
6.00E-02 -

1.50E-05 -
- -

NA NA 

NA NA 

Oral ! Dermal !Inhalation 
SF(Z) SF(Z) SF(Z) 

- - -

1.50E+00 7.50E+00 1.51 E+Ol 

- - -
- - -

2.00E+00 4.00E+00 -

2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

NA NA NA 

- - -

- - -
- - -
- - -
- - -

1.70E+Ol 3.40E+Ol 1.70E+Ol 

2.00E+00 4.00E+00 -
NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3 Ingestion I Dermallinhalationi Total I Ingestion I Dermal I Inhalation I 

3.5 NA NA NA NA 1.6E-02 1.5E-04 NA 

6.S1 7.3E-07 5.3E-07 NA 1.3E-06 4.1 E-02 1.3E-02 NA 

32100 NA NA NA NA 2.0E-Ol 1.9E-03 NA 

212 NA NA NA NA 2.SE-03 2.6E-05 NA 

120 1.7E-OS 9.3E-09 NA 2.7E-OS NA NA NA 

669 9.6E-OS 5.2E-OS NA 1.5E-07 6.1 E-02 1.4E-02 NA 

lS300 2.6E-06 1.4E-06 NA 4.0E-06 NA NA NA 

230 1.2E-OS NA NA 1.2E-OS NA NA NA 

lS0 9.4E-OS NA NA 9.4E-OS NA NA NA 

200 1.0E-OS NA NA 1.0E-OS NA NA NA 

200 1.0E-09 NA NA 1.0E-09 NA NA NA 

300 1.6E-l0 NA NA 1.6E-l0 NA NA NA 

NA 3.6E-06 2.0E-06 NA 5.6E-06 3.2E-Ol 2.9E-02 NA 

47 NA NA NA NA 5.6E-05 5.0E-05 NA 

5.94 NA NA NA NA 1.0E-04 S.9E-05 NA 

37.S NA NA NA NA 1.5E-04 1.3E-04 NA 

134 NA NA NA NA 2.7E-04 2.4E-04 NA 

9.4 NA NA NA NA 3.7E-05 3.3E-05 NA 

S 

NA 

0.66 1.3E-07 NA NA NA 2.0E-03 NA NA 

15.71 3.SE-07 NA NA NA NA NA NA 

NA 5.1E-07 NA NA NA 2.0E-03 NA NA 

NA 6.SE-06 3.SE-06 3.3E-12 1.0E-05 2.6E+00 9.2E-02 2.5E-07 

Total 

1.6E-02 

5.4E-02 

2.0E-01 

2.SE-03 

7.5E-02 

NA 

NA 

NA 

NA 

NA 

3.5E-Ol 

1.1 E-04 

1.9E-04 

2.SE-04 

5.0E-04 

7.0E-05 

2.0E-03 

NA 

2.0E-03 

2.7E+00 
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Dose-Response Parameters Trespasser -- Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk14’ 

Parameter RtD”’ RtD”’ RtD”’ SF12’ SF”’ SF”’ Concentration” Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
SURFACE SOIL 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - 1450 NA NA NA NA 3.4E-05 3.9E-06 NA 3.8E-05 

Antimony 4.00E-04 8.00E-05 - 32.8 NA NA NA NA 1.9E-03 2.2E-04 NA 2.1 E-03 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 3.32 1.2E-08 4.3E-08 57E-16 5.5E-08 2.6E-04 9.6E-04 NA 1.2E-03 

Beryllium 5.00E-03 1 .OOE-03 - 4.30EtOO - 6.30E+OO 0.086 8.7E-10 l.OE-10 2.OE-17 9.6E-10 4.OE-07 4.6E-08 NA 4.5E-07 

Chromium 5.00E-03 l.OOE-03 - 4.20E+Ol 35.4 NA NA l.lE-14 l.lE-14 1.7E-04 1.9E-05 NA 1.9E-04 

Copper 4.00E-02 8.00E-03 - 1620 NA NA NA NA 6.1E-07 7.OE-08 NA 6.8E-07 

Iron 3.00E-01 6.00E-02 - 6250 NA NA NA NA 9.5E-04 l.lE-04 NA 1 .I E-03 

Lead 264 NA NA NA NA 4.9G04 5.6E-05 NA 5.5E-04 

Manganese 1.40E-01 2.80E-02 - 84 NA NA NA NA 1.4E-05 1.6E-06 4.5E-10 1.6E-05 
5” Mercury l.OOE-04 2.00E-05 8.57E-05 - - 

G _ 

3.55 NA NA NA NA 2.8E-04 3.2E-05 7.7E-12 3.1 E-04 

Zinc 3.00E-01 6.00E-02 - 916 NA NA NA 7.2E-05 8.2E-06 NA 8.OE-05 

Subtotal NA NA NA NA NA NA NA 1.3E-08 4.3E-08 1.2E-14 5.6E-08 4.2E-03 I .4E-03 4.6E-10 5.6E-03 
SUBSURFACE SOIL 

lnorganics 

Arsenic 3.00E-04 6.00E-85 - 1.50E+OO 7.50E+OO 1.51 E+Ol 38 NA NA NA NA NA NA NA NA 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.127 NA NA NA NA NA NA NA NA 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 3900 NA NA NA NA NA NA NA NA 

Aroclor-1260 2.00E+OO 4.00E+OO - 2000 NA NA NA NA NA NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - 7.30E-01 1.46E+OO 3.10E-01 3200 NA NA NA NA NA NA NA NA 

Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3,10E+OO 4300 NA NA NA NA NA NA NA NA 

Benzo(b)fluoranthen - - - 7.30E-01 1.46E+OO 3.1 OE-01 3400 NA NA NA NA NA NA NA NA 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.10E-02 3400 NA NA NA NA NA NA NA NA 

Chrysene 7.30E-03 1.46E-02 3.10E-03 4100 NA NA NA NA NA NA NA NA 

Dibenzo(a,h)anthrac - - 7.30E+OO 1.46E+Ol 3.10E+OO 560 NA NA NA NA NA NA NA NA 

7 - Indeno(l,2,3-cd)pyre - - - 7.30E-01 1.46E+OO 3.10E-01 2300 NA NA NA NA NA NA NA NA 

? Subtotal NA NA NA NA NA NA NA NA 

E 

NA NA NA NA NA NA NA 23 
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Dose-Response Parameters Trespasser -- Adult 

Parameter 
SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 
SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor -1254 

Aroclor -1260 

Oral ! Dermal !Inhalation! 
Rm(1) Rm(1) Rm(1) 

1.00E+00 2.00E-Ol -
4.00E-04 B.00E-05 -
3.00E-04 6.00E-OS -

5.00E-03 1.00E-03 -

5.00E-03 1.00E-03 -

4.00E-02 B.00E-03 -
3.00E-Ol 6.00E-02 -

- - -
1.40E-Ol 2.BOE-02 -
1.00E-04 2.00E-05 B.57E-05 

3.00E-Ol 6.00E-02 -

NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - -
Benzo(a)pyrene - - -
Benzo(b )fluoranthen - - -
Benzo(k)fluoranthene - - -
Chrysene - - -

Dibenzo(a,h)anthrac - - -

Indeno(l,2,3-cd)pyre - - -
Subtotal NA NA NA 

Oral .1 Dermal IlnhalatiOn 
SF(2) SF(2) SF(2) 

- - -

- - -

1.S0E+00 7.50E+00 1.51E+Ol 

4.30E+00 - 6.30E+00 

- - 4.20E+Ol 

- - -
- - -
- - -

- - -

- - -

- - -

NA NA NA 

7.30E-01 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

NA NA NA 

Representative Cancer Risk J Non-Cancer Risk(4) 

Concentration(3 Ingestionl Dermal/lnhalationl Total I Ingestion I Dermallinhalationi 

14S0 NA NA NA NA 3.4E-OS 3.9E-06 NA 

32.B NA NA NA NA 1.9E-03 2.2E-04 NA 

3.32 1.2E-OB 4.3E-08 5.7E-16 S.5E-OB 2.6E-04 9.6E-04 NA 

0.OB6 B.7E-l0 1.0E-l0 2.0E-17 9.6E-l0 4.0E-07 4.6E-OB NA 

35.4 NA NA 1.lE-14 1.1E-14 1.7E-04 1.9E-05 NA 

1620 NA NA NA NA 6.1 E-07 7.0E-OB NA 

6250 NA NA NA NA 9.5E-04 1.1 E-04 NA 

264 NA NA NA NA 4.9E-04 5.6E-05 NA 

B4 NA NA NA NA 1.4E-05 1.6E-06 4.5E-l0 

3.S5 NA NA NA NA 2.BE-04 3.2E-05 7.7E-12 

916 NA NA NA 7.2E-05 B.2E-06 NA 

NA 1.3E-08 4.3E-08 1.2E-14 5.6E-OB 4.2E-03 1.4E-03 4.6E-10 

38 

0.127 

3900 

2000 

3200 NA NA NA NA NA NA NA 

4300 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

4100 NA NA NA NA NA NA NA 

560 NA NA NA NA NA NA NA 

2300 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

Total 

3.BE-05 

2.1 E-03 

1.2E-03 

4.5E-07 

1.9E-04 

6.BE-07 

1.1 E-03 

5.SE-04 

1.6E-05 

3.1E-04 

B.OE-05 

5.6E-03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

->. 
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Parameter 
SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Iron 

Manganese 

Pesticides/PCBs 

Aroclor-1248 

Aroclor -1254 

Aroclor -1260 

TABLE 5-24 

CTE -- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
PAGE 4 OF 12 

Dose-Response Parameters Trespasser -- Adult 

Oral J Dermal Iinhalationt Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(41 

Rm(11 RW(11 Rm(11 SF(21 SF(21 SF(21 Concentration(3 Ingestion I Dermal!lnhalation! Total !Ingestion! Dermal !Inhalationl 

4.00E-04 8.00E-05 - - - - 3.5 NA NA NA 2.1 E-04 2.4E-05 NA 

3.00E-04 6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 6.81 2.4E-08 8.8E-08 NA 1.lE-07 5.3E-04 2.0E-03 NA 

3.00E-Ol 6.00E-02 - - - - 32100 NA NA NA 2.5E-03 2.9E-04 NA 

5.00E-03 1.00E-03 1.43E-05 - - - 212 NA NA NA 3.6E-05 4.1E-06 NA 

- - - 200E+OO 400E+00 - 120 5.6E-l0 1.6E-09 NA 2.1 E-09 NA NA NA 

200E-05 1.00E-05 - 200E+OO 4.00E+00 - 669 3.1 E-09 8.7E-09 NA 1.2E-08 7.9E-04 2.2E-03 NA 

- - - 2.00E+OO 4.00E+00 - 18300 8.6E-08 2.4E-07 NA 3.2E-07 NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthen 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 
SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

Pesticides/PCBs 

Aldrin 

Aroclor -1260 

Subtotal 

TOTAL 

- -
- -

- -

- -
- -

NA NA 

1.00E+00 2.00E-Ol 

7.00E-02 1.40E-02 

3.00E-Ol 6.00E-02 

6.00E-Ol 1.20E-Ol 

3.00E-01 6.00E-02 

3.00E-05 1.50E-05 

- -
NA NA 

NA NA 

- 7.30E-Ol 1.46E+00 3.10E-Ol 

- 7.30E+00 1.46E+Ol 3.10E+00 

- 7.30E-Ol 1.46E+00 3.10E-Ol 

- 7.30E-02 1.46E-Ol 3.10E-02 

- 7.30E-03 1.46E-02 3.10E-03 

NA NA NA NA 

- - - -
1.43E-04 - - -

- - - -
- - - -

- - - -

- 1.70E+Ol 3.40E+Ol 1.70E+01 

- 2.00E+00 4.00E+00 -

NA NA NA NA 

NA NA NA NA 

230 3.9E-l0 NA NA 3.9E-l0 NA NA NA 

180 3.1 E-09 NA NA 3.1 E-09 NA NA NA 

200 3.4E-l0 NA NA 3.4E-l0 NA NA NA 

200 3.4E-ll NA NA 3.4E-l1 NA NA NA 

300 5.1E-12 NA NA 5.1 E-12 NA NA NA 

NA 1.2E-07 3.4E-07 NA 4.5E-07 4.1 E-03 4.4E-03 NA 

47 NA NA NA NA 2.9E-06 1.7E-06 NA 

5.94 NA NA NA NA 5.2E-06 3.0E-06 NA 

37.8 NA NA NA NA 7.7E-06 4.4E-06 NA 

134 NA NA NA NA 1.4E-05 7.8E-06 NA 

9.4 NA NA NA NA 1.9E-06 1.1 E-06 NA 

8 

NA 

0.66 NA NA NA NA NA NA NA 

15.71 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA 1.3E-07 3.8E-07 1.2E-14 5.1 E-07 8.3E-03 5.9E-03 4.6E-l0 

Total 

2.3E-04 

2.5E-03 

2.8E-03 

4.0E-05 

3.0E-03 

NA 

NA 

NA 

NA 

NA 

NA 

8.5E-03 

4.5E-06 

8.2E-06 

1.2E-05 

2.1E-05 

3.0E-06 

NA 

NA 

NA 

1.4E-02 
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Parameter 
SURFACE SOIL 

Oral 

RfD”’ 

Dose-Response Parameters Trespasser -- Adolescent 

Dermal Inhalation Oral Deimal Inhalation Representative Cancer Risk Non-Cancer Risk14’ 

RfD”’ RfD”’ SF’*’ SF”’ SF’2’ Concentration@ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

lnorganics 

Aluminum 

Antimony 

l.OOE+OO 2.00E-01 - 1450 NA NA NA NA 7.4E-05 1.2E-06 NA 7.6E-05 

4.00E-04 8.00E-05 - 32.8 NA NA NA NA 4.2E-03 6SE-05 NA 4.3E-03 

iE-04 NA 8.5E-04 Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1 Sl E+Ol 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 

Chromium 5.00E-03 l.OOE-03 - 4.20E+Ol 

Copper 4.00E-02 8.00E-03 - - - - 

Iron 3.00E-01 6.00E-02 - 

Lead 

Manganese 1.40E-01 2.80E-02 - 

Mercury l.OOE-04 2.00E-05 8.57E-05 - 

Zinc 3.00E-01 6.00E-02 - 

Subtotal NA NA NA NA NA NA 
SUBSURFACE SOIL 

lnorganics 

Arsenic 3.00E-04 16.00E-05 - 1.50E+OO 7.50E+OO 1 Sl E+Ol 

Beryllium 5.00E-03 1 1 .OOE-03 - 4.30E+OO - 6.30E+OO 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 

Aroclor-1260 2.00E+OO 4.00E+OO - 

Semivolatile Organic Compounds 

3.32 7.3E-09 2.OE-08 2.1E-16 2.7E-08 5.7E-04 2.8 

0.086 5.4E-10 4.6E-11 7.OE-18 5.9E-10 8.8E-07 1.4E-08 NA 8.9E-07 

35.4 NA NA 4.1E-15 4.1E-15 3.6E-04 5.6E-06 NA NA 

1620 NA NA NA NA 1.3E-06 2.lE-08 NA 1.4E-06 

6250 NA NA NA NA 2.1E-03 3.2E-05 NA 2.1 E-03 

264 NA NA NA NA l.lE-03 1.7E-05 NA 1 .I E-03 

84 NA NA NA NA 3.lE-05 4.8E-07 5.6E-10 3.1 E-05 

3.55 NA NA NA NA 6.1 E-04 9.4E-06 9.6E-12 6.2E-04 

916 NA NA NA NA 1.6E-04 2.4E-06 NA 1.6E-04 

NA 7.9E-09 2.OE-08 4.3E-15 2.8E-08 9.2E-03 4.1 E-04 5.7E-10 9.6E-03 

38 NA NA NA NA NA NA NA NA 

0.127 NA NA NA NA NA NA NA NA 

3900 NA NA NA NA NA NA NA NA 

2000 NA NA NA NA NA NA NA NA 

() 
-! o 
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o ..... 

TABLE 5-24 

CTE -- CHEMICAL SPECIFIC RISKS AT IR 1 
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Dose-Response Parameters Trespasser -- Adolescent 

Parameter 
SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 
SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor -1260 

Oral ! Dermal !Inhalation! 
RfD11 ) RfD11 ) RfD11 ) 

1.00E+00 2.00E-01 -

4.00E-04 B.OOE-OS -
3.00E-04 6.00E-OS -
SOOE-03 1.00E-03 -
S.00E-03 1.00E-03 -

4.00E-02 B.00E-03 -
3.00E-01 6.00E-02 -

- - -
1.40E-01 2.BOE-02 -

1.00E-04 2.00E-OS B.S7E-OS 

3.00E-01 6.00E-02 -

NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - -

Benzo(a)pyrene - - -

Benzo(b )f1uoranthen - - -
Benzo(k)f1uoranthene - - -
Chrysene - - -
Dibenzo(a,h)anthrac - - -

Indeno(1,2,3-cd)pyre - - -

Subtotal NA NA NA 

Oral ! Dermal !Inhalation 
SFI2) SFI2) SFI2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.S1 E+01 

4.30E+00 - 6.30E+00 

- - 4.20E+01 

- - -

- - -

- - -

- - -
- - -
- - -

NA NA NA 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk l4) 

Concentration l3 Ingestion I Dermallinhalationi Total I Ingestion I Dermal Iinhalationi 

14S0 NA NA NA NA 7.4E-OS 1.2E-06 NA 

32.B NA NA NA NA 4.2E-03 6.SE-OS NA 

3.32 7.3E-09 2.0E-OB 2.1E-16 2.7E-OB S.7E-04 2.BE-04 NA 

0.OB6 S.4E-10 4.6E-11 7.0E-1B S.9E-10 B.BE-07 1.4E-OB NA 

3S.4 NA NA 4.1 E-1S 4.1E-1S 3.6E-04 S.6E-06 NA 

1620 NA NA NA NA 1.3E-06 2.1E-OB NA 

62S0 NA NA NA NA 2.1 E-03 3.2E-OS NA 

264 NA NA NA NA 1.1 E-03 1.7E-OS NA 

B4 NA NA NA NA 3.1 E-OS 4.BE-07 S.6E-10 

3.SS NA NA NA NA 6.1 E-04 9.4E-06 9.6E-12 

916 NA NA NA NA 1.6E-04 2.4E-06 NA 

NA 7.9E-09 2.0E-OB 4.3E-1S 2.BE-OB 9.2E-03 4.1 E-04 S.7E-10 

3B 

0.127 

3900 

2000 

3200 NA NA NA NA NA NA NA 

4300 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

4100 NA NA NA NA NA NA NA 

S60 NA NA NA NA NA NA NA 

2300 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

Total 

7.6E-OS 

4.3E-03 

B.SE-04 

B.9E-07 

NA 

1.4E-06 

2.1E-03 

1.1 E-03 

3.1E-OS 

6.2E-04 

1.6E-04 

9.6E-03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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--:;0 
-'"co 
~< co . 
(XlN 



i 

TABLE 5-24 

CTE -- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
PAGE 6 OF 42 

Parameter 
SEDIMENT 

Oral 

RfD”’ 

Dose-Response Parameters Trespasser --Adolescent 

Dermal Inhalation Oral Detimal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Rrn”’ RfD”’ SF”’ SF”’ SF”’ Concentration’3 Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

lnoraanics 

PesticideslPCBs 

Aroclor-I 248 2.00E+OO 4.00E+OO - 120 3.5E-10 7.2E-10 NA l.lE-09 NA NA NA NA 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 669 2.OE-09 4.OE-09 NA 6.OE-09 1.7E-03 3.5E-03 NA 5.2E-03 

Aroclor-1260 2.00E+OO 4.00E+OO - 18300 5.4E-08 l.lE-07 NA 1.6E-07 NA NA NA NA 

Semivolatile Oraanic Comnounds 

01 Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 
I, 

8 
Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.10E+OO 

Benzo(b)fluoranthen - - - 7.30E-01 1.46E+OO 3.10E-01 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.lOE-02 

Chrysene 7.30E-03 1.46E-02 3.10E-03 

Subtotal NA NA NA , NA NA NA 
SURFACE WATER 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - 

Barium 7.00E-02 1.40E-02 1.43E-04 - - 

Iron 3.00E-01 6.00E-02 - 

Tin 6.00E-01 1.20E-01 - 

Zinc 3.00E-01 6.00E-02 - 

Volatile Organic Compounds 

Acetone I.OOE-01 18.00E-02 - 1 - 

Subtotal NA 1 NA NA 1 NA NA NA 
SHELLFISH-- LOBSTER 

PesticideslPCBs 

2 Aldrin 3.00E-05 1.50E-05 - 1.70E+Ol 3.40E+Ol 1.70E+Ol 
8 
g 

Aroclor-1260 2.00E+OO 4.00E+OO - 

s Subtotal NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA 

230 2.5E-10 NA NA 2.5E-10 NA NA NA NA 

180 1.9E-09 NA NA 1.9E-09 NA NA NA NA 

200 2.lE-10 NA NA 2.1E-10 NA NA NA NA 

200 2.1E-11 NA NA 2.lE-11 NA NA NA NA 

300 3.2E-12 NA NA 3.2E-12 NA NA NA NA 

NA 7.3E-08 1.5E-07 NA 2.3E-07 8.9E-03 7.2E-03 NA 1.6E-02 

47 NA NA NA NA 6.3E-06 2.7E-06 NA 9.OE-06 

5.94 NA NA NA NA 1 .lE-05 4.8E-06 NA 1.6E-05 

37.8 NA NA NA NA 1.7E-05 7.1E-06 NA 2.4E-05 

134 NA NA NA NA 3.OE-05 1.3E-05 NA 4.2E-05 

9.4 NA NA NA NA 4.2E-06 1.8E-06 NA 6.OE-06 

8 NA NA NA NA l.lE-05 NA NA l.lE-05 

NA NA NA NA NA 7.9E-05 2.9E-05 NA 1 .I E-04 

0.66 NA NA NA NA NA NA NA NA ? 
15.71 NA NA NA NA NA NA NA NA -3 

NA NA NA NA NA NA NA NA NA 
g .5 
41--r 

NA 8.1E-08 1.7E-07 4.3E-15 2.6E-07 1.8E-02 7.6E-03 5.7E-10 2.6E-02 

01 
I 

--L 

c.u 
c.u 
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Dose-Response Parameters Trespasser -- Adolescent 

Parameter 
SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Iron 

Manganese 
.. 

Pesticides/PCBs 

Aroclor -1248 

Aroclor -1254 

Aroclor -1260 

Oral I Dermal Iinhalationi 
RW(11 RW(ll RW(ll 

4.00E-04 B.00E-05 -
3.00E-04 6.00E-05 -

3.00E-Ol 6.00E-02 -
5.00E-03 1.00E-03 1.43E-OS 

- - -
2.00E-05 1.00E-05 -

- - -

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )f1uoranthen 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 
SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

Pesticides/PCBs 

Aldrin 

Aroclor -1260 

Subtotal 

TOTAL 

-
-

-
-
-

NA 

1.00E+00 

7.00E-02 

3.00E-Ol 

6.00E-Ol 

3.00E-Ol 

3.00E-05 

-
NA 

NA 

- -

- -
- -
- -
- -

NA NA 

2.00E-Ol -
1.40E-02 1.43E-04 

6.00E-02 -
1.20E-Ol -
6.00E-02 -

1.50E-05 -

- -
NA NA 

NA NA 

Oral I Dermal IlnhalatiOn 
SF(2I SF(2I SF(2I 

- - -
1.50E+00 7.50E+00 1.51 E+Ol 

- - -

- - -

2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

NA NA NA 

- - -
- - -

- - -
- - -
- - -

1.70E+Ol 3.40E+Ol 1.70E+Ol 

2.00E+00 4.00E+00 -
NA NA NA 

NA NA NA 

Representative Cancer Risk \ Non-Cancer Risk(41 

Concentration(3 Ingestion\ Dermal\lnhalation\ Total \Ingestion\ Dermal \lnhalation\ Total 

3.5 NA NA NA NA 4.5E-04 3.BE-OS NA 4.9E-04 

6.81 1.5E-OB 4.1E-OB NA 5.6E-OB 1.2E-03 3.2E-03 NA 4.3E-03 

32100 NA NA NA NA S.5E-03 4.7E-04 NA 6.0E-03 

212 NA NA NA NA 7.8E-05 6.6E-06 NA 8.4E-05 

120 3.SE-10 7.2E-10 NA 1.1 E-09 NA NA NA NA 

669 2.0E-09 4.0E-09 NA 6.0E-09 1.7E-03 3.SE-03 NA 5.2E-03 

1B300 5AE-08 1.1 E-07 NA 1.6E-07 NA NA NA NA 

230 2.SE-10 NA NA 2.SE-10 NA NA NA NA 

lBO 1.9E-09 NA NA 1.9E-09 NA NA NA NA 

200 2.1 E-10 NA NA 2.1 E-l0 NA NA NA NA 

200 2.1E-ll NA NA 2.1 E-11 NA NA NA NA 

300 3.2E-12 NA NA 3.2E-12 NA NA NA NA 

NA 7.3E-08 1.5E-07 NA 2.3E-07 B.9E-03 7.2E-03 NA 1.6E-02 

47 NA NA NA NA 6.3E-06 2.7E-06 NA 9.0E-06 

5.94 NA NA NA NA 1.1E-05 4.8E-06 NA 1.6E-05 

37.8 NA NA NA NA 1.7E-05 7.1E-06 NA 2.4E-05 

134 NA NA NA NA 3.0E-05 1.3E-05 NA 4.2E-05 

9.4 NA NA NA NA 4.2E-06 1.8E-06 NA 6.0E-06 

B 

NA 

0.66 NA NA NA NA NA NA NA NA 

15.71 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA B.1E-OB 1.7E-07 4.3E-15 2.6E-07 1.BE-02 7.6E-03 5.7E-l0 2.6E-02 
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SURFACE SOIL 

lnorganics 
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Dose-Response Parameters Maintenance Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskt4’ 

RfD”’ Rrn”’ Rrn”’ SF’2’ SF”’ SF’*’ Concentration@ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

Chromium 5.00E-03 l.OOE-03 - 4.20E+Ol 35.4 NA NA 2.9E-14 2.9E-14 1.7E-04 1.9E-05 NA 1.9E-04 

Copper 4.00E-02 8.00E-03 - 1620 NA NA NA NA 6.1E-07 7.OE-08 NA 6.8E-07 

Iron 3.00E-01 6.00E-02 - 6250 NA NA NA NA 9.5E-04 l.lE-04 NA 1 .I E-03 

Lead 264 NA NA NA NA 4.9E-04 5.6E-05 NA 55E-04 

Manganese 1.40E-01 2.80E-02 - 84 NA NA NA NA 1.4E-05 1.6E-06 9.OE-10 1.6E-05 

Mercury l.OOE-04 2.00E-05 8.57E-05 - - 3.55 NA NA NA NA 2.8E-04 3.2E-05 1.5E-11 3.1 E-04 

Zinc 3.00E-01 6.00E-02 - 916 NA NA NA NA 7.2E-05 8.2E-06 NA 8.OE-05 

Subtotal NA ‘NA NA NA NA NA NA 1.6E-08 5.5E-08 3.1E-14 7.2E-08 4.2E-03 1.4E-03 9.2E-10 5.6E-03 
SUBSURFACE SOIL 

lnorganics 

Arsenic I3.00E-0416.00E-05 - 1 1.50E+OO 7.50E+OO 1.51 E+Ol 38 NA NA NA 1 NA NA NA NA ] NA 

Beryllium 15.00E-031 1 .OOE-03 - 1 4.30E+OO - 6.30E+OO 0.127 NA NA NA 1 NA NA NA NA 1 NA 

PesticideslPCBs 

Aroclor-1254 I2.00E-05 1 .OOE-05 - 2.00E+OO 4.00E+OO - 3900 NA NA 1 NA NA 1 NA NA NA 1 NA 

Aroclor-1260 I - 2.00E+OO 4.00E+OO - 2000 NA NA 1 NA NA 1 NA NA NA 1 NA 

Semivolatile Organic Compounds 

Chrysene 

Dibenzo(a,h)anthrac - - 

Indeno(l,2,3-cd)pyre - - - 

Subtotal NA NA NA 

7.30E-03 1.46E-02 3.1 OE-03 4100 NA NA NA NA NA NA NA NA 

7.30E+OO 1.46E+Ol 3.10E+OO 560 NA NA NA NA NA NA NA NA 

7.30E-01 1.46E+OO 3.1 OE-01 2300 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 

» 
~ 
<0 co 
b 
o 
o 
~ 

~ 
o 
b o 
~ 

TABLE 5·24 

CTE .- CHEMICAL SPECIFIC RISKS AT IR 1 
NAS KEY WEST 
PAGE 7 OF 12 

Dose-Response Parameters Maintenance Worker 

Parameter 
SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 
SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor -1260 

Oral ! Dermal !Inhalation! 
RfD(1) RfD(1) RfD(1) 

1.00E+00 2.00E-Ol -
4.00E-04 B.OOE-OS -

3.00E-04 6.00E-OS -
S.00E-03 1.00E-03 -
S.00E-03 1.00E-03 -
4.00E-02 B.00E-03 -

3.00E-Ol 6.00E-02 -
- - -

1,40E-Ol 2.BOE-02 -
1.00E-04 2.00E-OS B.S7E-05 

3.00E-01 6.00E-02 -

NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - -

Benzo(a)pyrene - - -
Benzo(b )fluoranthen - - -
Benzo(k)fJuoranthene - - -
Chrysene - - -

Dibenzo(a,h)anthrac - - -

Indeno(1,2,3-cd)pyre - - -
Subtotal NA NA NA 

Oral ! Dermal IlnhalatiOn 
SF(2) SF(2) SF(2) 

- - -

- - -
1.S0E+00 7.50E+00 1.Sl E+Ol 

4.30E+00 - 6.30E+00 

- - 4.20E+Ol 

- - -

- - -
- - -

- - -
- - -

- - -

NA NA NA 

7.30E-Ol 1,46E+00 3.10E-Ol 

7.30E+00 1,46E+Ol 3.10E+00 

7.30E-Ol 1,46E+00 3.10E-Ol 

7.30E-02 1,46E-Ol 3.10E-02 

7.30E-03 1,46E-02 3.10E-03 

7.30E+00 1,46E+Ol 3.10E+00 

7.30E-Ol 1,46E+00 3.10E-Ol 

NA NA NA 

Representative Cancer Risk / Non-Cancer Risk(4) 

Concentration(3 Ingestion/ Dermal/Inhalation/ Total/Ingestion / Dermal Iinhalationl 

14S0 NA NA NA NA 3,4E-OS 3.9E-06 NA 

32.B NA NA NA NA 1.9E-03 2.2E-04 NA 

3.32 1.SE-OB 5.5E-OB 1.5E-1S 7.0E-OB 2.6E-04 9.6E-04 NA 

0.086 1.1E-09 1.3E-10 5.0E-17 1.2E-09 4.0E-07 4.6E-08 NA 

3S,4 NA NA 2.9E-14 2.9E-14 1.7E-04 1.9E-OS NA 

1620 NA NA NA NA 6.1 E-07 7.0E-OB NA 

62S0 NA NA NA NA 9.SE-04 1.lE-04 NA 

264 NA NA NA NA 4.9E-04 S.6E-OS NA 

B4 NA NA NA NA l,4E-OS 1.6E-06 9.0E-l0 

3.SS NA NA NA NA 2.BE-04 3.2E-OS 1.SE-ll 

916 NA NA NA NA 7.2E-OS B.2E-06 NA 

NA 1.6E-OB 5.SE-08 3.1 E-14 7.2E-08 4.2E-03 1,4E-03 9.2E-10 

38 

0.127 

3900 

2000 

3200 NA NA NA NA NA NA NA 

4300 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

4100 NA NA NA NA NA NA NA 

560 NA NA NA NA NA NA NA 

2300 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

Total 

3.BE-OS 

2.1E-03 

1.2E-03 

4.5E-07 

1.9E-04 

6.BE-07 

1.1 E-03 

S.SE-04 

1.6E-OS 

3.1 E-04 

B.OE-OS 

S.6E-03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

..... 
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s Dose-Response Parameters Maintenance Worker 

Oral Dermal Inhalation Oral Deimal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF”’ SF’*’ SF’2’ Concentrationf3 Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
SEDIMENT 

lnorganics 

Antimony 4.00E-04 8.00E-05 - 3.5 NA NA NA NA NA NA NA NA 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 6.81 NA NA NA NA NA NA NA NA 

Iron 3.00E-01 6.00E-02 - - - - 32100 NA NA NA NA NA NA NA NA 

Manganese 5.00E-03 l.OOE-03 1.43E-05 - - - 212 NA NA NA NA NA NA NA NA 

PesticideslPCBs 

Aroclor-1248 2.00E+OO 4.00E+OO - 120 NA NA NA NA NA NA NA NA 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 669 NA NA NA NA NA NA NA NA 

Aroclor-1260 2.00E+OO 4.00E+OO - 18300 NA NA NA NA NA NA NA NA 

r Semivolatile Organic Compounds 

ii 

Benzo(a)anthracene - - 7.30E-01 1.46E+OO 3.10E-01 230 NA NA NA NA NA NA NA NA 

Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.10E+OO 180 NA NA NA NA NA NA NA NA 

Benzo(b)fluoranthen - - - 7.30E-01 1.46E+OO 3.10E-01 200 NA NA NA NA NA NA NA NA 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.10E-02 200 NA NA NA NA NA NA NA NA 

Chrysene 7.30E-03 1.46E-02 3.10E-03 300 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
SURFACE WATER 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - 47 NA NA NA NA NA NA NA NA 

Barium 7.00E-02 1.40E-02 1.43E-04 - - 5.94 NA NA NA NA NA NA NA NA 

Iron 3.00E-01 6.00E-02 - 37.8 NA NA NA NA NA NA NA NA 

Tin 6.00E-01 1.20E-01 - 134 NA NA NA NA NA NA NA NA 

Zinc 3.00E-01 6.00E-02 - 9.4 NA NA NA NA NA NA NA NA 

Volatile Organic Compounds 

Acetone 1 l.OOE-01 18.00E-02 - 1 - I - I 8 NA NA NA NA NA 1 NA 1 NA NA 

Subtotal 1 NA 1 NA NA 1 NA NA 1 NA 1 NA NA NA NA NA NA 1 NA 1 NA NA 
SHELLFISH-- LOBSTER 

0 PesticideslPCBs 

Aldrin 3.00E-05 1.50E-05 - 1.70E+Ol 3.40E+Ol 1.70E+Ol 0.66 NA NA NA NA NA NA NA NA 

Aroclor-1260 2.00E+OO 4.00E+OO - 15.71 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA 1.6E-08 5.5E-08 3.1 E-14 7.2E-08 4.2E-03 1.4E-03 9.2E-10 5.6E-03 

01 
I ...... 

U) 
01 
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Dose-Response Parameters Maintenance Worker 

Parameter 
Oral I Dermal -"nhalation/ 

Rm(1) Rm(1} Rm(1} 

SEDIMENT 
In organics 

Antimony 4.00E-04 B.OOE-OS -

Arsenic 3.00E-04 6.00E-OS -
Iron 3.00E-Ol 6.00E-02 -
Manganese S.00E-03 1.00E-03 1.43E-OS 

Pesticides/PCBs 

Aroclor -1248 - - -
Aroclor -12S4 2.00E-OS 1.00E-OS -

Aroclor-1260 - - -
Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthen 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 
SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

Pesticides/PCBs 

Aldrin 

Aroclor -1260 

Subtotal 

TOTAL 

-
-

-
-
-

NA 

1.00E+00 

7.00E-02 

3.00E-Ol 

6.00E-Ol 

3.00E-Ol 

3.00E-OS 

-
NA 

NA 

- -
- -
- -

- -
- -

NA NA 

2.00E-Ol -
1.40E-02 1.43E-04 

6.00E-02 -
1.20E-Ol -
6.00E-02 -

1.S0E-OS -
- -

NA NA 

NA NA 

Oral I Dermal/Inhalation 
SF(2) SF(2) SF(2) 

- - -
1.S0E+00 7.S0E+00 1.SlE+Ol 

- - -

- - -

2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

2.00E+00 4.00E+00 -

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

NA NA NA 

- - -

- - -
- - -
- - -

- - -

1.70E+Ol 3.40E+Ol 1.70E+Ol 

2.00E+00 4.00E+00 -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4} 

Concentration(3 Ingestion I Dermal/lnhalationl Total I Ingestion I Dermal I Inhalation I 

3.S NA NA NA NA NA NA NA 

6.Bl NA NA NA NA NA NA NA 

32100 NA NA NA NA NA NA NA 

212 NA NA NA NA NA NA NA 

120 NA NA NA NA NA NA NA 

669 NA NA NA NA NA NA NA 

lB300 NA NA NA NA NA NA NA 

230 NA NA NA NA NA NA NA 

lBO NA NA NA NA NA NA NA 

200 NA NA NA NA NA NA NA 

200 NA NA NA NA NA NA NA 

300 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

47 NA NA NA NA NA NA NA 

S.94 NA NA NA NA NA NA NA 

37.B NA NA NA NA NA NA NA 

134 NA NA NA NA NA NA NA 

9.4 NA NA NA NA NA NA NA 

B 

NA 

0.66 NA NA NA NA NA NA NA 

15.71 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA 1.6E-OB 5.5E-OB 3.1 E-14 7.2E-OB 4.2E-03 1.4E-03 9.2E-l0 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.6E-03 
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Parameter 
SURFACE SOIL 

Innmanic+ 

Oral 

Rrn”’ 

Dose-Response Parameters Excavation Worker 

Dermal Inhalation Oral Defmal Inhalation Representative Cancer Risk Non-Cancer Risk14’ 

Rrn”’ Rrn”’ SF”’ SF”’ SF”’ Concentration’3 Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation] Total 

. . 

Iron 

Lead 

IManganese 

.--- . ., . .., . . ,, . I .I 
I 1 

3.00E-01 6.00E-02 - 6250 NA NA NA NA NA NA NA 1 NA 

264 NA NA NA NA NA NA NA 1 NA 

I1.40E-01 12.80E-021 - --IT - I - I 84 NA NA NA NA NA NA NA NA 

Mercury l.OOE-04 2.00E-05 8.57E-05 - - 3.55 NA NA NA NA NA NA NA NA 

Zinc 3.00E-01 6.00E-02 - 916 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
SUBSURFACE SOIL 

lnorganics 

Arsenic 

Beryllium 

3.00E-04 6.00E-05 - 1,50E+OO 7.50E+OO 1.51 E+Ol 38 2.8E-08 4.4E-08 1.1 E-13 7.2E-08 8.8E-03 1.4E-02 NA 2.2E-02 

5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.127 2.7E-10 1.3E-11 5.1E-16 2.8E-10 1.8E-06 8.6E-08 NA 1.8E-06 

PesticideslPCBs 

Aroclor-1254 2.00E-05 1 .OOE-05 - 

Aroclor-1260 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - - 

Benzo(a)pyrene 

Benzo(b)fluoranthen - - - 

Benzo(k)fluoranthene - - - 

Chrysene 

Dibenzo(a,h)anthrac - - 

Indeno(l,2,3-cd)pyre - - - 

Subtotal NA NA NA 

2.00E+OO 4.00E+OO - 3900 3.9E-09 4:5E-09 NA 8.4E-09 1.4E-02 1.6E-02 NA 2.9E-02 

2.00E+OO 4.00E+OO - 2000 2.OE-09 2.3E-09 NA 4.3E-09 NA NA NA NA 

7.30E-01 1.46E+OO 3.1 OE-01 3200 1.2E-09 NA 1.7E-15 1.2E-09 NA NA NA NA 

7.30E+OO 1.46E+Ol 3.10E+OO 4300 1.6E-08 NA 2.3E-14 1.6E-08 NA NA NA NA 

7.30E-01 1.46E+OO 3.10E-01 3400 1.2E-09 NA 1.8E-15 1.2E-09 NA NA NA NA 

7.30E-02 1.46E-01 3.1 OE-02 3400 1.2E-10 NA 1.8E-16 1.2E-10 NA NA NA NA 

7.30E-03 1.46E-02 3.10E-03 4100 1.5E-11 NA 2.2E-17 1.5E-11 NA NA NA NA 

7.30E+OO 1.46E+Ol 3.10E+OO 560 2.OE-09 NA 3.OE-15 2.OE-09 NA NA NA NA 

7.30E-01 1.46E+OO 3.1 OE-01 2300 8.3E-10 NA 1.2E-15 8.3E-10 NA NA NA NA 

NA NA NA NA 5.5E-08 5.1E-08 1.5E-13 l.lE-07 8.8E-03 1.4E-02 NA 2.2E-02 
~ 
b 
o o 
--J 
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Dose-Response Parameters Excavation Worker 

Parameter 
SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 
SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 

Pesticides/PCBs 

Aroclor -1254 

Aroclor-1260 

Oral I Dermal Iinhalationl Oral 
RfD(1) RfD(1) RfD(1) SF(2) 

1,00E+00 2,00E-Ol - -
4,00E-04 B.00E-05 - -
3,00E-04 6.00E-05 - 1.50E+00 

5.00E-03 1.00E-03 - 4.30E+00 

5.00E-03 1,00E-03 - -
4.00E-02 B,00E-03 - -
3.00E-Ol 6,00E-02 - -

- - - -
1.40E-Ol 2.BOE-02 - -
1.00E-04 2,00E-05 B,57E-05 -
3.00E-Ol 6,00E-02 - -

NA NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - - 7.30E-Ol 

Benzo(a)pyrene - - - 7,30E+00 

Benzo(b )fluoranthen - - - 7.30E-Ol 

Benzo(k)fluoranthene - - - 7.30E-02 

Chrysene - - - 7.30E-03 

Dibenzo(a,h)anthrac - - - 7,30E+00 

Indeno(1,2,3-cd)pyre - - - 7.30E-Ol 

Subtotal NA NA NA NA 

I Der'mal Iinhalation Representative Cancer Risk I Non-Cancer Risk(4) 
SF(2) SF(2) Concentration(3 Ingestion I Dermallinhalationi Total J Ingestion I Dermallinhalationi Total 

- - 1450 NA NA NA NA NA NA NA NA 

- - 32.B NA NA NA NA NA NA NA NA 

7,50E+00 1,51E+Ol 3,32 NA NA NA NA NA NA NA NA 

- 6,30E+00 0,OB6 NA NA NA NA NA NA NA NA 

- 4,20E+Ol 35.4 NA NA NA NA NA NA NA NA 

- - 1620 NA NA NA NA NA NA NA NA 

- - 6250 NA NA NA NA NA NA NA NA 

- - 264 NA NA NA NA NA NA NA NA 

- - B4 NA NA NA NA NA NA NA NA 

- - 3.55 NA NA NA NA NA NA NA NA 

- - 916 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA 

3B 

0.127 

3900 

2000 

1.46E+00 3.10E-Ol 3200 1.2E-09 NA 1,7E-15 1.2E-09 NA NA NA NA 

1.46E+Ol 3.l0E+00 4300 1.6E-OB NA 2.3E-14 1.6E-OB NA NA NA NA 

1.46E+00 3.10E-Ol 3400 1,2E-09 NA 1.BE-15 1.2E-09 NA NA NA NA 

1.46E-Ol 3,10E-02 3400 1.2E-l0 NA 1,BE-16 1,2E-l0 NA NA NA NA 

1.46E-02 3,10E-03 4100 1.5E-ll NA 2.2E-17 1,5E-11 NA NA NA NA 

1.46E+Ol 3.10E+00 560 2,OE-09 NA 3.0E-15 2,OE-09 NA NA NA NA 

1.46E+00 3,10E-01 2300 B.3E-l0 NA 1.2E-15 B,3E-l0 NA NA NA NA 

NA NA NA 5.5E-OB 5.1E-OB 1.5E-13 1.1 E-07 B.BE-03 1.4E-02 NA 2,2E-02 

->. 

--::u ->'(1) 
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Parameter 
SEDIMENT 

lnorganics 

Antimony 

Arsenic 

Iron 

Dose-Response Parameters Excavation Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskf4’ 

Rrn”’ RfD”’ Rrn”’ SF’2’ SFt2’ SF”’ Concentration’3 Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

4.00E-04 8.00E-05 - 3.5 NA NA NA NA NA NA NA NA 

3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 6.81 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - 32100 NA NA NA NA NA NA NA NA 

Manganese 15.00E-031 1 .OOE-031 1.43E-05 1 - 1 - 1 - 1 212 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

PesticideslPCBs 

Aroclor-1248 2.00E+OO 400E+OO - 120 NA NA NA NA NA NA NA NA 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 669 NA NA NA NA NA NA NA NA 

Aroclor-1260 2.00E+OO 4.00E+OO - 18300 NA NA NA NA NA NA NA NA 

4” 
Semivolatile Organic Compounds 

z 

Benzo(a)anthracene - - 7.30E-01 1,46E+OO 3.1 OE-01 230 NA NA NA NA NA NA NA NA 

Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.10E+OO 180 NA NA NA NA NA NA NA NA 

Benzo(b)fluoranthen - - - 7.30E-01 1.46E+OO 3.1 OE-01 200 NA NA NA NA NA NA NA NA 

Benzo(k)fIuoranthene - - 7.30E-02 1.46E-01 3.10E-02 200 NA NA NA NA NA NA NA NA 

Chrysene 7.30E-03 1.46E-02 3.10E-03 300 NA NA tiA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
SURFACE WATER 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - 47 NA NA NA NA NA NA NA NA 

Barium 7.00E-02 1.40E-02 1.43E-04 - - 5.94 NA NA NA NA NA NA NA NA 

Iron 3.00E-01 6.00E-02 - 37.8 NA NA NA NA NA NA NA NA 

Tin 6.00E-01 1.20E-01 - 134 NA NA NA NA NA NA NA NA 

Zinc 3.00E-01 6.00E-02 - 9.4 NA NA NA NA NA NA NA NA 

Volatile Organic Compounds 

Acetone l.OOE-01 8.00E-02 - I - 8 NA NA NA NA NA 1 NA NA NA 

Subtotal NA NA NA NA NA 1 NA NA NA NA NA NA NA 1 NA NA NA 
SHELLFISH-- LOBSTER 

q 
PesiicidesiPCBs 

? Aldrin 3.00E-05 150E-05 - 1.70E+Ol 3.40E+Ol 1.70E+Ol 0.66 NA NA NA NA NA NA NA NA 

8 

QJ 

E: 
Aroclor-1260 2.00E+OO 4.00E+OO - 15.71 NA NA NA NA NA NA NA NA e< 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA %o”h, 

TOTAL NA NA NA NA NA NA NA 5.5E-08 5.1E-08 1.5E-13 l.lE-07 8.8E-03 1.4E-02 NA 2.2E-02 I 

(]I 
I .... 
~ 
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Dose-Response Parameters Excavation Worker 

Parameter 
SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Iron 

Manganese 

Pesticides/PCBs 

Aroclor -1248 

Aroclor -1254 

Aroclor -1260 

Oral I Dermal Iinhalationl 
Rm(l) RfD(l) Rm(l) 

4.00E-04 B.00E-05 -
3.00E-04 6.00E-05 -

3.00E-Ol 6.00E-02 -
5.00E-03 1.00E-03 1.43E-05 

- - -
2.00E-05 1.00E-05 -

- - -
SemlVolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthen 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 
SURFACE WATER 

Inorganics 

Aluminum 

Barium 

Iron 

Tin 

Zinc 

PesticidesiPCBs 

Aldrin 

Aroclor -1260 

Subtotal 

TOTAL 

-

-
-
-
-

NA 

1.00E+00 

7.00E-02 

3.00E-01 

6.00E-Ol 

3.00E-Ol 

3.00E-05 

-
NA 

NA 

- -

- -
- -

- -
- -

NA NA 

2.00E-01 -
1.40E-02 1.43E-04 

6.00E-02 -

1.20E-Ol -

6.00E-02 -

1.50E-05 -
- -

NA NA 

NA NA 

Oral I Dennal Iinhalation 
SFm S~~ SFm 

- - -
1.50E+00 7.50E+00 1.51 E+01 

- - -

- - -

2.00E+00 400E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

NA NA NA 

- - -
- - -
- - -

- - -

- - -

1.70E+01 3.40E+01 1.70E+01 

2.00E+00 4.00E+00 -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3 Ingestion I Dermallinhalationi Total Iingestioni Dermallinhalationi Total 

3.5 NA NA NA NA NA NA NA NA 

6.B1 NA NA NA NA NA NA NA NA 

32100 NA NA NA NA NA NA NA NA 

212 NA NA NA NA NA NA NA NA 

120 NA NA NA NA NA NA NA NA 

669 NA NA NA NA NA NA NA NA 

lB300 NA NA NA NA NA NA NA NA 

230 NA NA NA NA NA NA NA NA 

lBO NA NA NA NA NA NA NA NA 

200 NA NA NA NA NA NA NA NA 

200 NA NA NA NA NA NA NA NA 

300 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

47 NA NA NA NA NA NA NA NA 

5.94 NA NA NA NA NA NA NA NA 

37.B NA NA NA NA NA NA NA NA 

134 NA NA NA NA NA NA NA NA 

9.4 NA NA NA NA NA NA NA NA 

B 

NA 

0.66 NA NA NA NA NA NA NA NA 

15.71 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA 5.5E-OB 5.1 E-OB 1.5E-13 1.1E-07 B.BE-03 1.4E-02 NA 2.2E-02 

...... 
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m CD 
--< CD • 
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Parameter 

Dose-Response Parameters Occupational Worker 
Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’*’ 

RtD”’ RtD”’ RtD”’ SF”’ SF’*) SF’*’ Concentration@ Ingestion1 Dermal llnhalationl Total 1 Ingestion1 Dermal llnhalationl Total 
SURFACE SOIL 

lnorganics 

Manganese 1.40E-01 2.80E-02 - - - - 84 NA NA NA NA 2.9E-04 1.4E-05 1.9E-08 3.1 E-04 

sp 
Mercury l.OOE-04 2.00E-05 857E-05 - 3.55 NA NA NA NA 5.8E-03 2.7E-04 3.2E-10 6.1 E-03 

ii 
Zinc 3.00E-01 6.00E-02 - 916 NA NA NA NA 1.5E-03 6.9E-05 NA 1.6E-03 

Subtotal NA NA NA NA NA NA NA 3.4E-07 4.6E-07 6.4E-13 8.OE-07 8.7E-02 1.2E-02 1.9E-08 9.9E-02 
SUBSURFACE SOIL 

lnorganics 

Arsenic 3.00E-04 6.00E-05 - 150E+OO 750E+OO 1.51 E+Ol 38 NA NA i\lA NA NA NA NA NA 

Beryllium 500E-03 1 1 .OOE-03 - 4.30E+OO - 6.30E+OO 0.127 NA NA NA NA NA NA NA NA 
PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 3900 NA NA NA NA NA NA NA NA 

Aroclor-1260 I - 2.00E+OO 4.00E+OO - 2000 NA NA NA NA NA NA NA NA 
Semivolatile Organic Compounds 

Benzo(a)anthracene - - 7.30E-01 1.46E+OO 3.1 OE-01 3200 NA NA NA NA NA NA NA NA 

Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.10E+OO 4300 NA NA NA NA NA NA NA NA 

Benzo(b)fluoranthen - - - 7.30E-01 1.46E+OO 3.10E-01 3400 NA NA NA NA NA NA NA NA 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.1 OE-02 3400 NA NA NA NA NA NA NA NA 

Chrysene 7.30E-03 1.46E-02 3.10E-03 4100 NA NA NA NA NA NA NA NA 

Dibenzo(a,h)anthrac - - 7.30E+OO 1.46E+Ol 3.1 OE+OO 560 NA NA NA NA NA NA NA NA 

Indeno(l,2,3-cd)pyre - - 7.30E-01 1.46E+OO 3.10E-01 2300 NA NA NA NA NA NA NA NA 

7 Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
0 

< 
SEDIMENT 

2 

-$ 
lnorganics ?< 

-I 
Antimony 4.00E-04 8.00E-05 - 1 - 3.5 NA NA NA NA NA NA NA NA 

2zL 

Arsenic 3.00E-04 6.00E-05 - 1 1,50E+OO 7.50E+OO 1.51 E+Ol 6.81 NA NA NA NA NA NA NA NA 

o 
-i o 
6 
o o 
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Dose-Response Parameters Occupational Worker 

Parameter 
SURFACE SOIL 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zinc 

Subtotal 
SUBSURFACE SOIL 

Inorganics 

Arsenic 

Beryllium 
Pesticides/PCBs 

Aroclor -1254 

Aroclor -1260 

Oral I Dermal Iinhalationi 
RID(1) RID(1) RID(1) 

1.00E+00 2.00E-01 -

4.00E-04 8.00E-05 -

3.00E-04 6.00E-05 -
5.00E-03 1.00E-03 -
5.00E-03 1.00E-03 -
4.00E-02 8.00E-03 -

3.00E-01 600E-02 -
- - -

1.40E-01 2.80E-02 -
1.00E-04 200E-05 8.57E-05 

3.00E-01 6.00E-02 -
NA NA NA 

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthen 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthrac 

Indeno(1,2,3-cd)pyre 

Subtotal 
SEDIMENT 

Inorganics 

Antimony 

Arsenic 

- - -
- - -
- - -

- - -
- - -
- - -
- - -

NA NA NA 

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -

- - -
1.50E+00 7.50E+00 1.51E+01 

4.30E+00 - 6.30E+00 

- - 4.20E+01 

- - -

- - -
- - -
- - -
- - -
- - -

NA NA NA 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk 
Concentration(] Ingestion I Dermallinhalationi Total I Ingestion I Dermalilnhalationl 

1450 NA NA NA NA 7.1E-04 3.3E-05 NA 

32.8 NA NA NA NA 4.0E-02 1.8E-03 NA 

3.32 3.1E-07 4.6E-07 3.1 E-14 7.7E-07 5.4E-03 8.0E-03 NA 

0.086 2.3E-08 1.1 E-09 1.1E-15 2.4E-08 8.4E-06 3.9E-07 NA 

35.4 NA NA 6.1E-13 6.1 E-13 3.5E-03 1.6E-04 NA 

1620 NA NA NA NA 1.3E-05 5.9E-07 NA 

6250 NA NA NA NA 2.0E-02 9.1 E-04 NA 

264 NA NA NA NA 1.0E-02 4.7E-04 NA 

84 NA NA NA NA 2.9E-04 1.4E-05 1.9E-08 

3.55 NA NA NA NA 5.8E-03 2.7E-04 3.2E-10 

916 NA NA NA NA 1.5E-03 6.9E-05 NA 

NA 3.4E-07 4.6E-07 6.4E-13 8.0E-07 8.7E-02 1.2E-02 1.9E-08 

38 

0.127 

3900 

2000 

3200 NA NA NA NA NA NA NA 

4300 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

3400 NA NA NA NA NA NA NA 

4100 NA NA NA NA NA NA NA 

560 NA NA NA NA NA NA NA 

2300 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

3.5 

6.81 

Total 

7.4E-04 

4.2E-02 

1.3E-02 

8.8E-06 

3.6E-03 

1.3E-05 

2.1E-02 

1.1E-02 

3.1E-04 

6.1 E-03 

1.6E-03 

9.9E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA ~ 
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Dose-Response Parameters 
Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk 

Occupational Worker 
Non-Cancer Risk'" 

Parameter Rm(l) Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3 Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation 

Iron 3.00E-Ol 6.00E-02 

Manganese S.00E-03 1.00E-03 
- -Pesticides/PCBs 

Aroclor -1248 - -
Aroclor -12S4 2.00E-OS 1.00E-OS 

Aroclor -1260 - -
Semi volatile Organic Compounds 

01 
I ..... 

CAl 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthen 

Benzo(k)fluoranthene 

Chrysene 

Subtotal 

-
-
-

-
-

NA 
CO SURFACE WATER 

In organics 

Aluminum 1.00E+00 

Barium 7.00E-02 

Iron 3.00E-01 

Tin 6.00E-Ol 

Zinc 3.00E-01 

Acetone 

Subtotal 
SHELLFISH-- LOBSTER 

Pesticides/PCBs 

Aldrin 3.00E-OS 

Aroclor -1260 -
Subtotal NA 

-
-
-
-
-

NA 

2.00E-01 

1.40E-02 

6.00E-02 

1.20E-01 

6.00E-02 

1.S0E-OS 

-
NA 

-

1.43E-OS 

-

-
-

-
-
-

-
-

NA 

-
1.43E-04 

-
-

-

-

-
NA 

- - - 32100 NA NA NA 

- - - 212 NA NA NA 

2.00E+00 4.00E+00 - 120 NA NA NA 

2.00E+00 4.00E+00 - 669 NA NA NA 

2.00E+00 4.00E+00 - 18300 NA NA NA 

7.30E-Ol 1.46E+00 3.10E-Ol 230 NA NA NA 

7.30E+00 1.46E+Ol 3.10E+00 180 NA NA NA 

7.30E-Ol 1.46E+00 3.10E-Ol 200 NA NA NA 

7.30E-02 1.46E-Ol 3.10E-02 200 NA NA NA 

7.30E-03 1.46E-02 3.10E-03 300 NA NA NA 

NA NA NA NA NA NA NA 

- - - 47 NA NA NA 

- - - S.94 NA NA NA 

- - - 37.8 NA NA NA 

- - - 134 NA NA NA 

- - - 9.4 NA NA NA 

8 

NA 

1.70E+01 3.40E+01 1.70E+Ol 0.66 NA NA NA 

2.00E+00 4.00E+00 - lS.71 NA NA NA 

NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA 3.4E-07 4.6E-07 6.4E-13 

~ o 
o 
o 
-..j 

1 Units are (mg/kg)/day. 

2 Units are [(mg/kg)/daYr1. 

3 Units are Ilg/L for surface water, mg/kg for sediment and soil inorganics, and Ilg/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

S The shellfish ingestion scenario applies to adult residents only. 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
8.0E-07 8.7E-02 1.2E-02 1.9E-08 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
9.9E-02 

(j) 
--;;0 ....... co 
~< co . 
-....I ....... 
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COPCs at IR 1 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Additionally, cancer risks for this receptor were estimated at levels exceeding IE-04. 

Aroclor-1254, Aroclor-1260, and arsenic are the main contributors to the carcinogenic risk, and antimony, 

arsenic, copper, iron, and Aroclor-1254 are the main contributors to the noncarcinogenic risk. 

5.7 ECOLOGICAL RISK ASSESSMENT 

This section discusses the results of the ecological risk assessment performed at IR 1 including a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

5.7.1 Problem Formulation 

This section presents the ecological problem formulation including a discussion of available habitats, 

ecological receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, 

selection of ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 

5.7.1 .I Habitat Types and Ecological Receptors 

Section 5.1 (See Figure 5-16) describes the physical setting at IR 1. Terrestrial habitat within the former 

disposal area consists largely of mowed turfgrass enclosed by a chain link fence. Thus, the area within 

the fence is essentially devoid of all native vegetation. Outside the chain link fence is a narrow 15-foot 

strip of weeds and a few Australian pines. Seaward of this weedy strip along the water’s edge is a border 

of large boulders and blocks of concrete. Due to the overall lack of vegetation (other than turf grass) the 

site is probably utilized by few terrestrial receptors. Birds, however, probably forage occasionally in 

grassy areas on the site. There are no freshwater resources at the site. 

A diverse assemblage of marine life was observed within the near shore vicinity of IR 1 during sampling 

activities of September 1996. Common plants included turtle grass (Thalassia test&in@, sea fan 

(Gorgonia spp.), sea plume (Pseudopterogorgia spp.), and sea whip (Leptogorgia spp.). Observed animal 

life included spiny lobster (fanulirus argus), queen conch (Strombus gigas), hawkwing conch (Strombus 

raninus), Caribbean vase conch (Vasum muricatum), green moray eel (Gymnofhorax funebris), hermit 

crabs, tarpon (Megalops atlanticus), barracuda (Sphyraena barracuda), and several other fish. Spiny 

lobster, Caribbean vase conch, giant hermit crab (Pefrochirus diogenes), and turtle grass were collected 

from the nearshore vicinity of the site for tissue analysis. 
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COPCs at IR 1 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Additionally, cancer risks for this receptor were estimated at levels exceeding 1 E-04. 

Aroclor-1254, Aroclor-1260, and arsenic are the main contributors to the carcinogenic risk, and antimony, 

arsenic, copper, iron, and Aroclor-1254 are the main contributors to the noncarcinogenic risk. 

5.7 ECOLOGICAL RISK ASSESSMENT 

This section discusses the results of the ecological risk assessment performed at IR 1 including a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

5.7.1 Problem Formulation 

This section presents the ecological problem formulation including a discussion of available habitats, 

ecological receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, 

selection of ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 

5.7.1.1 Habitat Types and Ecological Receptors 

Section 5.1 (See Figure 5-16) describes the physical setting at IR 1. Terrestrial habitat within the former 

disposal area consists largely of mowed turfgrass enclosed by a chain link fence. Thus, the area within 

the fence is essentially devoid of all native vegetation. Outside the chain link fence is a narrow 15-foot 

strip of weeds and a few Australian pines. Seaward of this weedy strip along the water's edge is a border 

of large boulders and blocks of concrete. Due to the overall lack of vegetation (other than turf grass) the 

site is probably utilized by few terrestrial receptors. Birds, however, probably forage occasionally in 

grassy areas on the site. There are no freshwater resources at the site. 

A diverse assemblage of marine life was observed within the near shore vicinity of IR 1 during sampling 

activities of September 1996. Common plants included turtle grass (Tha/assia testudinum) , sea fan 

(Gorgonia spp.), sea plume (Pseudopterogorgia spp.), and sea whip (Leptogorgia spp.). Observed animal 

life included spiny lobster (Panulirus argus), queen conch (Strombus gigas), hawkwing conch (Strombus 

raninus) , Caribbean vase conch (Vasum muricatum) , green moray eel (Gymnothorax funebris) , hermit 

crabs, tarpon (Mega/ops at/anticus), barracuda (Sphyraena barracuda), and several other fish. Spiny 

lobster, Caribbean vase conch, giant hermit crab (Petrochirus diogenes) , and turtle grass were collected 

from the nearshore vicinity of the site for tissue analysis. 
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.b. 
Ecological receptors listed as threatened, endangered, or of special concern that could potentially be 

exposed to site-related contamination include the brown pelican, osprey, least tern, roseate tern, and sea 

turtles. An osprey nest was reported to exist approximately 600 yards northwest of the site in 1992 (IT 

Corporation, 1994). The roofs of several buildings approximately 500 yards northwest of the site are used 

as nesting sites by least terns and roseate terns (FNAI, 1994). A sandy beach approximately 200 feet 

northwest of IR 1 was used for nesting by Atlantic loggerhead turtles (Caretta caretta care&) in 1991 (IT 

Corporation, 1994). There are no known bald eagle nests in the vicinity, but eagles could potentially 

forage in nearshore waters. 

Water quality at IR 1 is typical of shallow, nearshore marine environments in the Lower Keys. Salinities 

ranged from 32.4 ppt to 33.1 ppt in September 1996 (Appendix C, Table C.l-3), which is slightly lower 

than the salinity of open ocean water. Water temperatures ranged from 28.0% to 31.9% (82.4 to 89.4”F) 

and are assumed to be characteristic of late-summer temperatures in shallow, near-shore areas of the 

Lower Keys. DO levels were high (>6.0 mg/L), sufficient to support a diverse assemblage of estuarine 

and marine fish. As mentioned above, submerged aquatic vegetation, mostly turtle grass, was abundant 

at this site. Seagrasses are generally indicative of good water quality because they are associated with 

high water clarity, low levels of nutrients (particularly those from agricultural and domestic wastes), and 

low levels of contaminants (Day et al. 1989). 

5.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways at IR 1 is 

presented in Section 5.52. 

5.7.1.3 Exposure Routes 

Terrestrial animals may be exposed to IR l-related contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Exposure to contaminants in the soil via dermal contact can occur but is unlikely to represent a major 

exposure pathway because fur, feathers, and chitinous exoskeletons minimize the transfer of 

contaminants across dermal tissue. Volatile constituents could be present in some site soils, soil-bound 

contaminant resuspension can occur, and combustion can release contaminants into the air at IR 1. 

However, inhalation does not represent a significant exposure pathway because this investigation 

assumes that air contaminant concentrations are quite low, even for burrowing wildlife. In addition, 
,- ‘l-. 

inhalation ecotoxicity data for chronic exposure are lacking. Hence, the air pathway was not considered 
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Ecological receptors listed as threatened, endangered, or of special concern that could potentially be 

exposed to site-related contamination include the brown pelican, osprey, least tern, roseate tern, and sea 

turtles. An osprey nest was reported to exist approximately 600 yards northwest of the site in 1992 (IT 

Corporation, 1994). The roofs of several buildings approximately 500 yards northwest of the site are used 

as nesting sites by least terns and roseate terns (FNAI, 1994). A sandy beach approximately 200 feet 

northwest of IR 1 was used for nesting by Atlantic loggerhead turtles (Caretta caretta caretta) in 1991 (IT 

Corporation, 1994). There are no known bald eagle nests in the vicinity, but eagles could potentially 

forage in nearshore waters. 

Water quality at IR 1 is typical of shallow, nearshore marine environments in the Lower Keys. Salinities 

ranged from 32.4 ppt to 33.1 ppt in September 1996 (Appendix C, Table C.1-3), which is slightly lower 

than the salinity of open ocean water. Water temperatures ranged from 28.0°C to 31.9°C (82.4 to 89.4°F) 

and are assumed to be characteristic of late-summer temperatures in shallow, near-shore areas of the 

Lower Keys. DO levels were high (>6.0 mg/L), sufficient to support a diverse assemblage of E~stuarine 

and marine fish. As mentioned above, submerged aquatic vegetation, mostly turtle grass, was abundant 

at this site. Seagrasses are generally indicative of good water quality because they are associated with 

high water clarity, low levels of nutrients (particularly those from agricultural and domestic wastes), and 

low levels of contaminants (Day et al. 1989). 

5.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways at IR 1 is 

presented in Section 5.5.2. 

5.7.1.3 Exposure Routes 

Terrestrial animals may be exposed to IR 1-related contaminants through the ingestion of contaminated 

food items. In addition, animals can inCidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Exposure to contaminants in the soil via dermal contact can occur but is unlikely to represent a major 

exposure pathway because fur, feathers, and chitinous exoskeletons minimize the transfer of 

contaminants across dermal tissue. Volatile constituents could be present in some site soils, soil-bound 

contaminant resuspension can occur, and combustion can release contaminants into the air at IR 1. 

However, inhalation does not represent a significant exposure pathway because this investigation 

assumes that air contaminant concentrations are quite low, even for burrowing wildlife. In addition, 

inhalation ecotoxicity data for chronic exposure are lacking. Hence, the air pathway was not considered 
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for ecological receptors. However, terrestrial habitat is limited and of marginal quality at the site, 

precluding significant use by terrestrial organisms. Terrestrial receptors can also come to contact with 

contaminants in surface water by using it for drinking, although this exposure route generally represents a 

negligible portion of total exposure for most receptors. In addition, the salt content in nearby surface water 

precludes the use of the water for drinking. Terrestrial vegetation can be exposed to contaminants 

through direct aerial deposition and root translocation. Yet since airborne migration of contaminants is 

minimal, only the root translocation route was considered for terrestrial plants. However, a large portion of 

the soils have been excavated and the site is mostly covered with turfgrass, which provides poor 

terrestrial habitat. Thus, terrestrial exposure routes are possible, but are most likely minimal. 

Aquatic and semi-aquatic organisms utilizing the near shore ocean area may be exposed to contaminants 

through direct contact with surface water and sediments, ~incidental ingestion of surface water and 

sediments, and consumption of contaminated food items. Aquatic and semi-aquatic organisms can also 

be exposed to constituents in contaminated groundwater that discharges to surface water. 

5.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium, magnesium, potassium, and sodium were excluded as COPCs in all media because they are 

essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was excluded as a 

COPC in all media except surface water. Otherwise, contaminants selected for evaluation consisted of all 

analytes detected during current and previous sampling of surface water, sediment, and surface soil at 

IR I. Groundwater analytes selected for evaluation consisted of those detected during current sampling of 

the six monitoring wells closest to the ocean. Inorganic contaminants whose maximum detected 

concentration was less than twice the average background concentration were excluded as COPCs. 

5.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3 .I. 1.5 of Appendix C. 

5.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 
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for ecological receptors. However, terrestrial habitat is limited and of marginal quality at the site, 

precluding significant use by terrestrial organisms. Terrestrial receptors can also come to contact with 

contaminants in surface water by using it for drinking, although this exposure route generally represents a 

negligible portion of total exposure for most receptors. In addition, the salt content in nearby surface water 

precludes the use of the water for drinking. Terrestrial vegetation can be exposed to contaminants 

through direct aerial deposition and root translocation. Yet since airborne migration of contaminants is 

minimal, only the root translocation route was considered for terrestrial plants. However, a large portion of 

the soils have been excavated and the site is mostly covered with turfgrass, which provides poor 

terrestrial habitat. Thus. terrestrial exposure routes are possible, but are most likely minimal. 

Aquatic and semi-aquatic organisms utilizing the near shore ocean area may be exposed to contaminants 

through direct contact with surface water and sediments, incidental ingestion of surface water and 

sediments, and consumption of contaminated food items. Aquatic and semi-aquatic organisms can also 

be exposed to constituents in contaminated groundwater that discharges to surface water. 

5.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium. magnesium, potassium, and sodium were excluded as COPCs in all media because they are 

essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was excluded as a 

COPC in all media except surface water. Otherwise, contaminants selected for evaluation consisted of all 

analytes detected during current and previous sampling of surface water, sediment. and surface soil at 

IR 1. Groundwater analytes selected for evaluation consisted of those detected during current sampling of 

the six monitoring wells closest to the ocean. Inorganic contaminants whose maximum detected 

concentration was less than twice the average background concentration were excluded as COPCs. 

5.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3 .1.1.5 of Appendix C. 

5.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 
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has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. Figure 5-l 7 shows the conceptual model for IR 1. It should be noted that terrestrial 

exposure routes were included in the model since they are possible, but are most likely minimal for the 

reasons discussed earlier. 

5.7.2 Ecological Effects Characterization 

Ecologically based thresholds, e.g., concentrations of contaminants in various media protective of 

ecological receptors, were selected to screen against exposure point concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at IR 1. 

Brief descriptions of each COPC are included in Appendix B, Part 3. Terrestrial plant threshollds were 

obtained to assess potential risks to plants from soil contaminants. Groundwater, surface-water, ssediment, 

terrestrial plant, and surface soil thresholds are provided in Appendix C. Section 3.3.1.2 of Appendix C 
I 

discusses threshold selection. 

._ 

Spiny lobster, Caribbean vase conch, giant hermit crab, and turtle grass were collected from the 

nearshore vicinity of the site for tissue analysis. Tissue samples were analyzed for pesticides, PCBs, and 

metals. Concentrations of contaminants detected in tissues were compared to concentrations in similar 

tissue collected at background sites. 

5.7.3 Exposure Assessment 

The ecological exposure assessment for IR 1 consisted of a comparison of exposure point contaminant 

concentrations to threshold values. 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

(post-IRA samples) from current and previous investigations were used as representative exposure point 

concentrations for screening against threshold values. It should be noted that since the surface soil 

samples used to obtain exposure point concentrations were from the IRA for lead they were not analyzed 

for organics. Background values were obtained from several locations at NAS Key West. Background 

sampling is described in detail in Appendix F. 
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has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact pOint for an 

ecological receptor. Figure 5-17 shows the conceptual model for I R 1. It should be noted that terrestrial 

exposure routes were included in the model since they are possible, but are most likely minimal for the 

reasons discussed earlier. 

5.7.2 Ecological Effects Characterization 

Ecologically based thresholds, e.g., concentrations of contaminants in various media protHctive of 

ecological receptors, were selected to screen against exposure point concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at IR 1. 

Brief descriptions of each CO PC are included in Appendix B, Part 3. Terrestrial plant threshollds were 

obtained to assess potential risks to plants from soil contaminants. Groundwater, surface-water, sediment, 

terrestrial plant, and surface soil thresholds are provided in Appendix C. Section 3.3.1.2 of Appendix C 

discusses threshold selection. 

Spiny lobster, Caribbean vase conch, giant hermit crab, and turtle grass were collected from the 

nearshore vicinity of the site for tissue analysis. Tissue samples were analyzed for pesticides, PCBs, and 

metals. Concentrations of contaminants detected in tissues were compared to concentrations in similar 

tissue collected at background sites. 

5.7.3 Exposure Assessment 

The ecological exposure assessment for IR 1 consisted of a comparison of exposure point contaminant 

concentrations to threshold values. 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

(post-IRA samples) from current and previous investigations were used as representative exposure pOint 

concentrations for screening against threshold values. It should be noted that since the surface soil 

samples used to obtain exposure point concentrations were from the IRA for lead they were not analyzed 

for organics. Background values were obtained from several locations at NAS Key West. Background 

sampling is described in detail in Appendix F. 
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Foodchain modeling was not performed using IR 1 data. Terrestrial receptors do not utilize the site to any 

appreciable extent, due to the poor terrestrial habitat (i.e., turfgrass) at the site. Modeling of potential risks 

to piscivorous wading birds and semiaquatic receptors (i.e., the raccoon) was not conducted due to the 

absence of shallow water at the site. 

57.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at IR 1. 

5.7.4.1 Results 

The results of the ecological risk characterization at IR 1 are presented in this section, which includes a 

discussion of the results from the Phase I and Phase II ecological screening assessments and tissue 

analyses. 

5.7.4.1.1 Phase I 

The Phase I ecological risk assessment for IR 1 conducted by IT Corporation (1994) identified the 

inorganics antimony, chromium, copper, lead, manganese, mercury, nickel, vanadium, and zinc as 

groundwater COCs. Barium, cadmium, copper, manganese, mercury, vanadium, and zinc were identified 

as inorganic COCs in sediment. The assessment concluded that the greatest potential risk to aquatic 

organisms from inorganics is through direct contact via groundwater discharges, and to a much lesser 

extent contact with contaminated sediment. Antimony was the only surface-water inorganic COC. 

Heptachlor epoxide, beta-BHC, and gamma-chlordane were identified as organic groundwater COCs. In 

sediments, dieldrin and endrin aldehyde were identified as organic COCs. Cadmium, chromium, copper, 

lead, mercury, zinc, phenanthrene, 4,4’-DDT, endrin aldehyde, Aroclor-1248, Aroclor-1254, Aroclor-1260, 

gamma-chlordane, and heptachlor epoxide were considered to be capable of bioaccumulating sufficiently 

in fish to pose potential risks to piscivores. 

,,: -.. 

The Phase I assessment identified the organics benzo(a)pyrene, dibenzo(a,h)anthracene, fluorene, 

4,4’-DDT, Aroclor-1254, and Aroclor-1260 as soil COCs. The metals antimony, barium, beryllium, 

cadmium, chromium, cobalt, copper, lead, mercury, tin, vanadium, and zinc were also identified as soil 

COCs. Consumption of antimony, cadmium, copper, lead, zinc, Aroclor-1254, and Aroclor-1260 in 

vegetation was determined to pose potential risk to terrestrial receptors that forage on plants. However, 

the study concluded that due to highly compacted soils, sparse vegetation, man-made structures, and a 

chain-link fence surrounding the site, IR 1 surface soils pose minimal risks to terrestrial recepto’rs. The 
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Foodchain modeling was not performed using IR 1 data. Terrestrial receptors do not utilize the site to any 

appreciable extent, due to the poor terrestrial habitat (i.e., turfgrass) at the site. Modeling of potential risks 

to piscivorous wading birds and semiaquatic receptors (Le., the raccoon) was not conducted due to the 

absence of shallow water at the site. 

5.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at IR 1. 

5.7.4.1 Results 

The results of the ecological risk characterization at IR 1 are presented in this section, which includes a 

discussion of the results from the Phase I and Phase II ecological screening assessments and tissue 

analyses. 

5.7.4.1.1 Phase I 

The Phase I ecological risk assessment for IR 1 conducted by IT Corporation (1994) identified the 

inorganics antimony, chromium, copper, lead, manganese, mercury, nickel, vanadium, and zinc as 

groundwater COCs. Barium, cadmium, copper, manganese, mercury, vanadium, and zinc were identified 

as inorganic COCs in sediment. The assessment concluded that the greatest potential risk to aquatic 

organisms from inorganics is through direct contact via groundwater discharges, and to a much lesser 

extent contact with contaminated sediment. Antimony was the only surface-water inorganic COCo 

Heptachlor epoxide, beta-BHC, and gamma-chlordane were identified as organic groundwater COCs. In 

sediments, dieldrin and endrin aldehyde were identified as organiC COCs. Cadmium, chromium, copper, 

lead, mercury, zinc, phenanthrene, 4,4'-DDT, endrin aldehyde, Aroclor-1248, Aroclor-1254, Aroclor-1260, 

gamma-chlordane, and heptachlor epoxide were considered to be capable of bioaccumulating sufficiently 

in fish to pose potential risks to piscivores. 

The Phase I assessment identified the organics benzo(a)pyrene, dibenzo(a,h)anthracene, fluorene, 

4,4'-DDT, Aroclor-1254, and Aroclor-1260 as soil COCs. The metals antimony, barium, beryllium, 

cadmium, chromium, cobalt, copper, lead, mercury, tin, vanadium, and zinc were also identified as soil 

COCs. Consumption of antimony, cadmium, copper, lead, zinc, Aroclor-1254, and Aroclor··1260 in 

vegetation was determined to pose potential risk to terrestrial receptors that forage on plants. However, 

the study concluded that due to highly compacted soils, sparse vegetation, man-made structures, and a 

chain-link fence surrounding the site, IR 1 surface soils pose minimal risks to terrestrial receptors. The 

AIK-OES-97-5350 5-147 CTO-0007 



Rev. 1 
6f 13197 

overall conclusion of the assessment was that moderate to high potential risks were present from several 

COCs in various media, primarily aquatic, and that additional ecological investigations to more fully 

characterize ecological risks were warranted (IT Corporation, 1994). 

5.7.4.1.2 Phase II - Ecological Screeninq Assessment 

The inorganics copper, iron, lead, manganese, mercury, and zinc in groundwater exceeded surface-water 

thresholds and two times their average background concentrations, and therefore, were retained as 

groundwater COPCs (Table 5-25). The organochlorine pesticides and daughter compounds 4,4’-DDD, 

chlordane, endosulfan I, dieldrin, gamma-BHC (lindane), and heptachlor exceeded surface-water 

thresholds and were retained as groundwater COPCs. 

Tin was the only contaminant detected in IR 1 surface water at a maximum value that exceeded its 

surface-water threshold and was retained as a COPC (Table 5-26). This inorganic was not detected in 

background surface waters. Barium and cyanide exceeded two times their average background and 

threshold and were retained as sediment COPCs (Table 5-27). Four inorganics had maxima that 

exceeded two times average background and the most conservative thresholds available and were, 

therefore, retained as sediment COPCs but did not exceed less conservative thresholds. These include 

arsenic, cadmium, copper, and mercury. Also, lead and zinc exceeded two times their average 

background concentrations and both most and less conservative thresholds. Aluminum, beryllium, tin, 

and vanadium were conservatively retained as sediment COPCs since they exceeded two times average 

background and no thresholds were available. A multitude of organics were retained as sediment COPCs 

since their maxima exceeded the only threshold available, exceeded the most conservative threshold, or 

exceeded both most and less conservative thresholds used in the assessment. These included several 

pesticideslPCBs, SVOCs (mainly PAHs), and acetone. Also, 2,4-D and 2-butanone were conservatively 

retained as sediment COPCs since no thresholds were available. 

In IR 1 surface soils, aluminum, chromium, copper, lead, manganese, mercury, vanadium, and zinc had 

maximum detected concentrations in excess of two times their background concentrations and threshold 

values (Table 5-28). Antimony and beryllium were conservatively retained as surface soil COPCs since 

their maxima exceeded two times their average background concentrations and no suitable thresholds 

were available. Twelve contaminants in surface soils were retained as terrestrial plant COCs since their 

maxima exceeded two times average background and terrestrial plant thresholds. These included 

aluminum, antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel, vanadium, and zinc 

(Table 5-29). 
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overall conclusion of the assessment was that moderate to high potential risks were present from several 

COCs in various media, primarily aquatic, and that additional ecological investigations to more fully 

characterize ecological risks were warranted (IT Corporation, 1994). 

5.7.4.1.2 Phase II - Ecological Screening Assessment 

The inorganics copper, iron, lead, manganese, mercury, and zinc in groundwater exceeded surface-water 

thresholds and two times their average background concentrations, and therefore, were retained as 

groundwater COPCs (Table 5-25). The organochlorine pesticides and daughter compounds 4,4'-000, 

chlordane, endosulfan I, dieldrin, gamma-BHC (lindane), and heptachlor exceeded surface-water 

thresholds and were retained as groundwater COPCs. 

Tin was the only contaminant detected in IR 1 surface water at a maximum value that exceeded its 

surface-water threshold and was retained as a COPC (Table 5-26). This inorganic was not detected in 

background surface waters. Barium and cyanide exceeded two times their average background and 

threshold and were retained as sediment COPCs (Table 5-27). Four inorganics had maxima that 

exceeded two times average background and the most conservative thresholds available and were, 

therefore, retained as sediment COPCs but did not exceed less conservative thresholds. These include 

arsenic, cadmium, copper, and mercury. Also, lead and zinc exceeded two times their average 

background concentrations and both most and less conservative thresholds. Aluminum, beryllium, tin, 

and vanadium were conservatively retained as sediment COPCs since they exceeded two times average 

background and no thresholds were available. A multitude of organics were retained as sediment COPCs 

since their maxima exceeded the only threshold available, exceeded the most conservative threshold, or 

exceeded both most and less conservative thresholds used in the assessment. These included several 

pesticides/PCBs, SVOCs (mainly PAHs), and acetone. Also, 2,4-0 and 2-butanone were conservatively 

retained as sediment COPCs since no thresholds were available. 

In IR 1 surface soils, aluminum, chromium, copper, lead, manganese, mercury, vanadium, and zinc had 

maximum detected concentrations in excess of two times their background concentrations and threshold 

values (Table 5-28). Antimony and beryllium were conservatively retained as surface soil COPCs since 

their maxima exceeded two times their average background concentrations and no suitable thresholds 

were available. Twelve contaminants in surface soils were retained as terrestrial plant COCs since their 

maxima exceeded two times average background and terrestrial plant thresholds. These included 

aluminum, antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel, vanadium, and zinc 

(Table 5-29). 
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TABLE 5-25 

ii 
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ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER (pg/L) - IR 1 
NAS KEY WEST 

E 
g Frequency Average Reason for Retention or Elimination as an 

of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 
Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS 

Antimony 316 ND 5.6 - 22.2 4,300 0.01 Eliminated - does not exceed threshold 

Barium 616 10.2 36.3 - 64.6 10,000 0.01 Eliminated - does not exceed threshold 

Chromium II6 2.51 12.60 50 0.25 Eliminated - does not exceed threshold 

Copper 216 2.45 60.5 - 88.4 2.4 36.83 Retained - exceeds 2 X background and HQ > 1 

Iron 416 41.72 51.4 - 391 300 1.30 Retained - exceeds 2 X background and HQ > 1 

Lead II6 1.39 18.90 5.6 3.38 Retained - exceeds 2 X background and HQ > 1 

Manganese 416 3.78 5.5 - 137 IO 13.70 Retained - exceeds 2 X background and HQ > 1 

Mercury II6 0.1 0.43 0.025 17.20 Retained - exceeds 2 X background and HQ > 1 

cp Nickel I/6 ND 7.00 8.2 0.85 Eliminated - does not exceed threshold 

2 Selenium II6 ND 4.70 71 0.07 Eliminated - does not exceed threshold 
(D 

Vanadium 216 2.62 2.0 - 2.3 10,000 0.00 Eliminated - does not exceed 2 X background 

Zinc 316 2.82 52.2 - 96.2 86 1.12 Retained - exceeds 2 X background and HQ > 1 

PESTlClDESlPCBs 

4,4’-DDD II6 ND 1.30 0.025 52.00 Retained - HQ z 1 

alpha-BHC 216 ND 0.0125 - 0.015 1,400 0.00 Eliminated - does not exceed threshold 

Chlordane II6 ND 57.50 0.00059 97,457.63 Retained - HQ z 1 

Endosulfan I 616 ND 0.011 - 5.9 0.0087 678.16 Retained - HQ > 1 

Dieldrin 216 ND 0.0215 - 0.023 0.00014 164.29 Retained - HQ > 1 

gamma-BHC (lindane) 316 ND 0.024 - 0.16 0.016 10.00 Retained - HQ > 1 

Heptachlor l/6 ND 1 .oo 0.00021 4,761.90 Retained - HQ > 1 

ND = Not detected. 
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Analytes 
INORGANICS 

Antimony 

Barium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Vanadium 

Zinc 

PESTICIDES/PCBs 

4,4'-DDD 

alpha-BHC 

Chlordane 

Endosulfan I 

Dieldrin 

gamma-BHC (lindane) 

Heptachlor 

NO = Not detected. 

TABLE 5-25 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER (lJg/L) - IR 1 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

3/6 ND 5.6 - 22.2 4,300 0.01 Eliminated - does not exceed threshold 

6/6 10.2 36.3 - 64.6 10,000 0.01 Eliminated - does not exceed threshold 

1/6 2.51 12.60 50 0.25 Eliminated - does not exceed threshold 

2/6 2.45 60.5 - 88.4 2.4 36.83 Retained - exceeds 2 X background and HQ > 1 

4/6 41.72 51.4 - 391 300 1.30 Retained - exceeds 2 X background and HQ > 1 

1/6 1.39 18.90 5.6 3.38 Retained - exceeds 2 X background and HQ > 1 

4/6 3.78 5.5 - 137 10 13.70 Retained - exceeds 2 X background and HQ > 1 

1/6 0.1 0.43 0.025 17.20 Retained - exceeds 2 X background and HQ > 1 

1/6 ND 7.00 8.2 0.85 Eliminated - does not exceed threshold 

1/6 ND 4.70 71 0.07 Eliminated - does not exceed threshold 

2/6 2.62 2.0 - 2.3 10,000 0.00 Eliminated - does not exceed 2 X background 

3/6 2.82 52.2 - 96.2 86 1.12 Retained - exceeds 2 X background and HQ > 1 

1/6 ND 1.30 0.025 52.00 Retained - HQ > 1 

2/6 ND 0.0125 - 0.015 1,400 0.00 Eliminated - does not exceed threshold 

1/6 ND 57.50 0.00059 97,457.63 Retained - HQ > 1 

6/6 ND 0.011 - 5.9 0.0087 678.16 Retained - HQ > 1 

2/6 ND 0.0215 - 0.023 0.00014 164.29 Retained - HQ > 1 

3/6 ND 0.024 - 0.16 0.016 10.00 Retained - HQ > 1 

1/6 ND 1.00 0.00021 4,761.90 Retained - HQ > 1 
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TABLE 5-26 

i ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (pg/L) - IR I 
& 
7 NAS KEY WEST 

$ 
B Frequency Average Reason for Retention or Elimination as an 

of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 
Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS 

Aluminum 112 24.97 47.10 1,500 0.03 Eliminated - does not exceed 2 X background 

Antimony 616 33.71 236 - 270 4,300 0.06 Eliminated - does not exceed threshold 

Barium 616 6.93 5.4 - 6 10,000 0.001 Eliminated - does not exceed 2 X background 

Iron 2/z 24.70 27.5 - 37.8 300 0.13 Eliminated - does not exceed 2 X background 

Tin 216 ND 118- 134 73 1.8 Retained - HQ F= 1 

Zinc 516 7.19 5 - 9.4 86 0.11 Eliminated - does not exceed 2 X background 

CT VOLATILE ORGANIC COMPOUNDS 

ii Acetone II2 4.33 8.00 9,000,000 8.8E-07 Eliminated - does not exceed threshold 

Methylene chloride I/2 1.50 1 .oo 2,560 0.0004 Eliminated - does not exceed threshold 

ND = Not detected. 
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Analytes 

INORGANICS 

Aluminum 

Antimony 

Barium 

Iron 

Tin 

Zinc 

TABLE 5-26 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (jJg/L) - IR 1 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

1/2 24.97 47.10 1,500 0.03 Eliminated - does not exceed 2 X background 

6/6 33.71 236 - 270 4,300 0.06 Eliminated - does not exceed threshold 

6/6 6.93 5.4 - 6 10,000 0.001 Eliminated - does not exceed 2 X background 

2/2 24.70 27.5 - 37.8 300 0.13 Eliminated - does not exceed 2 X background 

2/6 NO 118-134 73 1.8 Retained - HQ > 1 

5/6 7.19 5-9.4 86 0.11 Eliminated - does not exceed 2 X background 

VOLATILE ORGANIC COMPOUNDS 

Acetone 1/2 4.33 8.00 9,000,000 8.BE-07 Eliminated - does not exceed threshold 

Methylene chloride 1/2 1.50 1.00 2,560 0.0004 Eliminated - does not exceed threshold 

NO = Not detected. 
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TABLE 5-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 1 

/ 

INORGANICS (mglkg) 

Beryllium II16 

Cadmium l/16 

‘p Chromium 13116 
G -L Cobalt 4116 

Copper 16116 

Cyanide l/12 

1 Lead I 16/16 

IManaanese I 12/12 

\Mercurv 1 15116 

IZinc I 16116 

PESTlClDESlPCBs lualkn) 

12.4-D I II7 I 39.15 I 21.40 1 NA I - IRetained - no suitable threshold available I 

Average 
Background 

Concentration 

NAS KEY WEST 
PAGE 1 OF 3 

Range of 
Detected Ecological 
Values Threshold 

Hazard 
Quotient 

Reason for Rention or Elimination as an 
Ecological Chemicals of Potential Concern 

(COPC) 

8.88 9.4 - 132 18.71270 

ND 13.00 0.1 

17.97 15.3 - 226 30.2/218 

15.39 7.3 - 295 460 

0.05 0.04 - 0.15 0.13/0.71 

2.15 I-12 15.9 

0.27 0.33 0.733 

2.85 9.3 - 64.1 NA 

5.08 0.73 - 14 NA 

25.74 1.1 -484 124/410 

7.110.5 Retained - exceeds 2 X background and HQ > 1 

130.0 Retained - HQ z 1 

7.511 .o Retained - exceeds 2 X background and HQ > 1 

0.6 Eliminated - does not exceed threshold 

1‘210.2 Retained - exceeds 2 X background and HQ > 1 

0.8 Eliminated - does not exceed threshold 

0.5 Eliminated - does not exceed 2 X background 

Retained - exceeds 2 X background and no 
suitable threshold available 

Retained - exceeds 2 X background and no 
suitable threshold available 

3.9l1.2 Retained - exceeds 2 X background and HQ > 1 

I 

rl 4,4’-DDD 5/l 5 13.03 2.5 - 29.4 1.22l7.81 24.013.8 Retained - HQ z 1 
9 

I 

8 4$-DDE 15116 19.85 3.2 
- 

296 2.07127 143111 .o Retained 
- 

HQ 
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1 
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Analytes 

INORGANICS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Manganese 

Mercury 

Nickel 

Silver 

Tin 

Vanadium 

Zinc 

PESTICIDES/PCBs (j.lg/kg) 

124-0 1 , 

14,4'-000 J 
14,4'-00E J 

TABLE 5-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 1 
NAS KEY WEST 

PAGE 1 OF 3 

Frequency Average Range of Reason for Rention or Elimination as an 
of Background Detected Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Values Threshold Quotient (COPC) 

12112 1,331.89 72.4-6,170 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

1/16 NO 6.80 12 0.6 Eliminated - does not exceed threshold 

15/16 2.63 0.92 - 12.1 7.24/70 1.710.2 Retained - exceeds 2 X background and HQ > 1 

16116 9.27 3.3 - 40.5 40 1.0 Retained - exceeds 2 X background and HQ > 1 

1/16 0.06 0.14 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

1/16 0.22 1.10 0.676/9.6 1.6/0.1 Retained - exceeds 2 X background and HQ > 1 

13/16 5.01 4.2 -17.2 52.3 0.3 Eliminated - does not exceed threshold 

4/16 0.47 1.35 - 5.3 50 0.1 Eliminated - does not exceed threshold 

16/16 8.88 9.4 -132 18.7/270 7.1/0.5 Retained - exceeds 2 X background and HQ > 1 

1/12 NO 13.00 0.1 130.0 Retained - HQ > 1 

16/16 17.97 15.3 - 226 30.2/218 7.5/1.0 Retained - exceeds 2 X background and HQ > 1 

12/12 15.39 7.3 - 295 460 0.6 Eliminated - does not exceed threshold 

15/16 0.05 0.04 - 0.15 0.13/0.71 1.210.2 Retained - exceeds 2 X background and HQ > 1 

10116 2.15 1 - 12 15.9 0.8 Eliminated - does not exceed threshold 

1/16 0.27 0.33 0.733 0.5 Eliminated - does not exceed 2 X background 

4/6 2.85 9.3 - 64.1 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

13/16 5.08 0.73 - 14 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

16/16 25.74 1.1 - 484 124/410 3.9/1.2 Retained - exceeds 2 X background and HQ > 1 

1/7 3915 2140 NA I Retained - no suitable threshold available 

5/15 I 13.03 1 2.5 - 29.4 I 1.22/7.81 24.0/3.8 Retained - HQ > 1 

15/16 1 19.85 1 3.2 - 296 1 2.07/27 143/11.0 Retained - HQ > 1 
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TABLE 5-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 1 
NAS KEY WEST 

PAGE 2 OF 3 

Analytes 

Frequency Average Range of Reason for Rention or Elimination as an 
of Background Detected Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Values Threshold Quotient (COPC) 

PESTlClDESlPCBs (pglkg) (continued) 

4,4’-DDT 12/15 
alpha-BHC l/l6 

Aroclor-1248 l/16 

13.02 4.6-711 
7.11 0.85 

ND 120.00 

1.1914.77 5971149 Retained - HQ z 1 I 
6 0.1 Eliminated - does not exceed threshold 

30/1500 4.010.08 Retained - HQ z 1 

Aroclor-1254 

Aroclor-1260 

2116 1 ND 1 210-669 1 601340 1 11.2/2.0 I- Retained - HQ 1 1 

14116 I 70.57 1 24.1 - 18.260 1 51240 I 3.652.0176.1 IRetained - HQ > 1 I .~ 
beta-BHC l/l6 ND 20.00 5 4.0 Retained - HQ > 1 

delta-BHC II16 7.35 1 .oo 3 0.3 Eliminated - does not exceed threshold 

Dieldrin 4116 ND 2.4 - 13.6 0.715195 19.010.1 Retained - HQ > 1 

Endosulfan I 7116 6.7 1.7-256 2.9 88.3 Retained - HQ > 1 

I l/l6 1 ND I 83.00 1 14 I 5.9 IRetained - HQ > 1 IEndosulfan II 

IEndosulfan sulfate I 2115 1 ND 1 0.84-341 1 5.4 I 63.1 (Retained - HQ > 1 

IEndrin 

IEndrin aldehvde 

I 7115 1 12.89 1 1.2- 1,462 1 3.313.5 I 443.01417.7 : /Retained - HQ > 1 

I Z/IO 1 ND 1 89 - 380.5 1 3.313.5 I 115.3l108.7 IRetained - HQ > 1 I 
gamma-BHC (lindane) 4116 1 6.72 1 0.78 - 3.3 1 0.3210.99 1 10.313.3 IRetained - HQ > 1 

Heutachlor I 5116 1 6.51 1 0.76 - 18.9 1 4.9 I 3.9 IRetained - HQ > 1 

Heptachlor epoxide 2116 1 ND 1 1.2- 1.5 1 5150 0.3 Eliminated - does not exceed threshold I 
SEMIVOLATILE ORGANIC COMPOUNDS (uglkg) 

Acenaphthylene II12 ND 75 5.871128 12.810.6 Retained - HQ z- 1 

Benzo(a)anthracene 3112 ND 120 -230 74.8/1,600 3.1lO.l Retained - HQ > 1 I 
Benzo(a)pyrene 2/l 2 ND 130 - 180 88.8/l ,600 2.OlO.l Retained - HQ z 1 

lBenzo(b)fluoranthene I 3112 1 966.92 1 160 - 200 1 655/l ,700 1 0.3 

IBenzo(k)fluoranthene I 3/12 1 ND 1 160-200 1 655 I 0.3 

IBis(Z-ethvlhexvbohthalate I 315 I 1.992.17 1 390 - 480 1 18212.647 1 2.610.2 

Eliminated - does not exceed threshold 

Eliminated - does not exceed threshold 

Retained - HQ > 1 

IChrvsene , 
Fluoranthene 

I 3112 1 961.38 1 190- 300 1 108l2.800 I 2.810.1 - > 1 I I , I I Retained HQ i 
4112 1 982.38 1 250 -400 1 113/5,100 1 3.510.8 Retained - HQ > 1 QJ 
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TABLE 5-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 1 
NAS KEY WEST 

PAGE 2 OF 3 

Frequency Average Range of Reason for Rention or Elimination as an 
of Background Detected Ecological Hazard Ecological Chemicals of Potential Concern 

Analytes Detection Concentration Values Threshold Quotient (COPC) 

PESTICIDES/PCBs (lJg/kg) (continued) 

4,4'-00T 12/15 13.02 4.6 - 711 1.19/4.77 5971149 Retained - HQ > 1 

alpha-BHC 1/16 7.11 0.85 6 0.1 Eliminated - does not exceed threshold 

Aroclor-1248 1/16 NO 120.00 30/1500 4.010.08 Retained - HQ > 1 

Aroclor -1254 2/16 NO 210 - 669 60/340 11.2/2.0 Retained - HQ > 1 

Aroclor -1260 14/16 70.57 24.1 - 18,260 5/240 3,652.0/76.1 Retained - HQ > 1 

beta-BHC 1/16 NO 20.00 5 4.0 Retained - HQ > 1 

delta-BHC 1/16 7.35 1.00 3 0.3 Eliminated - does not exceed threshold 

Dieldrin 4/16 NO 2.4 - 13.6 0.715/95 19.010.1 Retained - HQ > 1 

Endosulfan I 7/16 6.7 1.7 - 256 2.9 88.3 Retained - HQ > 1 

Endosulfan II 1/16 NO 83.00 14 5.9 Retained - HQ > 1 

Endosulfan sulfate 2/15 NO 0.84-341 5.4 63.1 Retained - HQ > 1 

Endrin 7115 12.89 1.2 - 1,462 3.3/3.5 443.0/417.7· Retained - HQ > 1 

Endrin aldehyde 2/10 NO 89 - 380.5 3.3/3.5 115.3/108.7 Retained - HQ > 1 

gamma-BHC (lindane) 4/16 6.72 0.78 - 3.3 0.32/0.99 10.3/3.3 Retained - HQ > 1 

Heptachlor 5/16 6.51 0.76 - 18.9 4.9 3.9 Retained - HQ > 1 

Heptachlor epoxide 2/16 NO 1.2 -1.5 5/50 0.3 Eliminated - does not exceed threshold 

SEMIVOLATILE ORGANIC COMPOUNDS (1J9/kg) 

Acenaphthylene 1/12 NO 75 5.87/128 12.8/0.E> Retained - HQ > 1 

Benzo(a)anthracene 3/12 NO 120 -230 74.8/1,600 3.1/0.1 Retained - HQ > 1 

Benzo(a)pyrene 2/12 NO 130 - 180 88.8/1,600 2.010.1 Retained - HQ > 1 

Benzo(b )fluoranthene 3/12 966.92 160 - 200 655/1,700 0.3 Eliminated - does not exceed threshold 

Benzo(k)fluoranthene 3/12 NO 160 - 200 655 0.3 Eliminated - does not exceed threshold 

Bis(2-ethylhexyl)phthalate 3/5 1,992.17 390 - 480 182/2,647 2.6/0.2 Retained - HQ > 1 

Chrysene 3/12 961.38 190 - 300 108/2,800 2.8/0.1 Retained - HQ > 1 

Fluoranthene 4/12 982.38 250 - 400 113/5,100 3.5/0.8 Retained - HQ > 1 
.... 
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.... (0 
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(PN 



2 
6 

TABLE 5-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 1 
NAS KEY WEST 

PAGE 3 OF 3 

Frequency Average Range of 
of Background Detected 

Analytes Detection Concentration Values 

SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) (continued) 

Phenanthrene 3/l 2 ND 110-220 

Pyrene I 4/l 2 968.46 250 - 400 

Reason for Rention or Elimination as an 
Ecological Hazard Ecological Chemicals of Potential Concern 
Threshold Quotient (COPC) 

86.7/1,100 I 2.5lO.2 Retained - HQ > 1 

15312,600 1 2.610.2 IRetained - HQ > 1 

J 

VOLATILE ORGANIC COMPOUNDS (MS/kg) 

II,Z-dichloroethene I Z/5 1 ND I 2-3 1 23 I 0.1 IEliminated - does not exceed threshold I 
12-butanone I 215 1 a.49 1 14-16 1 NA I - IRetained - no suitable threshold available I 
Acetone 215 30.9 130-150 64 2.3 Retained - HQ > 1 

Methylene chloride 515 7.5 2.0- 11.0 427 0.03 Eliminated - does not exceed threshold 

CT 
Toluene 215 4.49 2.0 - 4.0 670 0.006 Eliminated - does not exceed threshold 

ii Xylenes, total II5 ND 3.0 25 0.12 Eliminated - does not exceed threshold 

NA = No suitable ecological threshold value was available. 

ND = Not detected. 
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TABLE 5-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 1 
NASKEYWEST 

Frequency Average Range of 
of Background Detected 

Analytes Detection Concentration Values 

SEMIVOLATILE ORGANIC COMPOUNDS (~g/kg) (continued) 

Phenanthrene 3/12 NO 110 - 220 

Pyrene 4/12 968.46 250 - 400 

VOLATILE ORGANIC COMPOUNDS (~g/kg) 

1,2-dichloroethene 2/5 NO 

2-butanone 2/5 8.49 

Acetone 2/5 30.9 

Methylene chloride 5/5 7.5 

Toluene 2/5 4.49 

Xylenes, total 1/5 NO 

NA = No suitable ecological threshold value was available. 

NO = Not detected. 

2-3 

14 - 16 

130 - 150 

2.0- 11.0 

2.0 - 4.0 

3.0 

PAGE 3 OF 3 

Reason for Rention or Elimination as an 
Ecological Hazard Ecological Chemicals of Potential Concern 
Threshold Quotient (COPC) 

86.7/1,100 2.5/0.2 Retained - HQ > 1 

153/2,600 2.6/0.2 Retained - HQ > 1 

23 0.1 Eliminated - does not exceed threshold 

NA - Retained - no suitable threshold available 

64 2.3 Retained - HQ > 1 

427 0.03 Eliminated - does not exceed threshold 

670 0.006 Eliminated - does not exceed threshold 

25 0.12 Eliminated - does not exceed threshold 
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TABLE 5-28 

F ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - IR I 

9 NAS KEY WEST 
8 
8 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

[Aluminum I 35135 I 1887.29 1 247-12,200 1 600 I 20.3 IRetained - exceeds 2 X background and HQ > 1 

Antimony 35135 

Arsenic 83183 

0.39 0.17 -203 

1.29 0.81 - 44.7 

NA 

60 0.7 

Retained - exceeds 2 X background and no 
suitable threshold available 

Eliminated - does not exceed threshold 

/Barium 

Beryllium 

I 35135 I 10.51 I 7.1 - 163 I 440 I 0.4 IEliminated - does not exceed threshold 

32135 0.05 0.01 - 0.26 NA Retained - exceeds 2 X background and no 
suitable threshold available 

Cadmium 33135 0.15 0.11 - 3.6 20 0.2 Eliminated - does not exceed threshold 
? 
E Chromium 35135 6.02 3.6 - 153 0.4 382.5 Retained - exceeds 2 X background and HQ > 1 

Cobalt 34135 0.29 0.06 - 5.5 200 0.03 Eliminated - does not exceed threshold 

Copper 35135 5.43 5.5 - 2,250 50 45.0 Retained - exceeds 2 X background and HQ > 1 

Lead 85185 15.66 8.2 - 680 500 1.4' Retained - exceeds 2 X background and HQ > 1 

(Mannanese 

IMercurv 

I 35135 I 17.65 I 9.3-372 I 100 I 3.7 IRetained - exceeds 2 X backnround and HQ t 1 

I 35135 I 0.03 I 0.02 - 9.3 I 0.1 I 93.0 IRetained - exceeds 2 X backaround and HQ > 1 

Nickel 35135 1.67 1 - 49.1 200 0.2 Eliminated - does not exceed threshold 

Selenium 

Silver 

15135 0.65 

17135 ND 

0.08 - 0.53 70 

0.16 - 5.1 50 

0.008 Eliminated - does not exceed 2 X background 

0.1 Eliminated - does not exceed threshold 

I Vanadium I 29135 I 3.97 I 2 - 20.2 I 20 I 1 .Ol IRetained - exceeds 2 X background and HQ > 1 

IZinc I 35135 I 15.22 1 12.6 - 3,240 1 200 I 16.2 /Retained - exceeds 2 X background and HQ > 1 

NA = No suitable ecological threshold value was available. 

ND = Not detected. 

a 
b 

5 

01 
I ...... 

01 
.t>. 

§ 
b 
o o 
-.J 

TABLE 5-28 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - IR 1 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

INORGANICS (mg/kg) 

Aluminum 35135 1887.29 

Antimony 35/35 0.39 

Arsenic 83/83 1.29 

Barium 35/35 10.51 

Beryllium 32/35 0.05 

Cadmium 33/35 0.15 

Chromium 35/35 6.02 

Cobalt 34/35 0.29 

Copper 35/35 5.43 

Lead 85/85 15.66 

Manganese 35/35 17.65 

Mercury 35/35 0.03 

Nickel 35/35 1.67 

Selenium 15/35 0.65 

Silver 17/35 NO 

Vanadium 29/35 3.97 

Zinc 35/35 15.22 

NA = No suitable ecological threshold value was available. 

NO = Not detected. 

Range of 
Detected Values 

247 - 12,200 

0.17 - 203 

0.81 - 44.7 

7.1 - 163 

0.01 - 0.26 

0.11 - 3.6 

3.6 - 153 

0.06 - 5.5 

5.5 - 2,250 

8.2 - 680 

9.3 - 372 

0.02 - 9.3 

1 - 49.1 

0.08 - 0.53 

0.16-5.1 

2 - 20.2 

12.6 - 3,240 

Reason for Retention or Elimination as an 
Ecological Hazard Ecological Chemicals of Potential Concern 
Threshold Quotient (COPC) 

600 20.3 Retained - exceeds 2 X background and HQ > 1 

NA - Retained - exceeds 2 X background and no 
suitable threshold available 

60 0.7 Eliminated - does not exceed threshold 

440 0.4 Eliminated - does not exceed threshold 

NA - Retained - exceeds 2 X background and no 
suitable threshold available 

20 0.2 Eliminated - does not exceed threshold 

0.4 382.5 Retained - exceeds 2 X background and HQ > 1 

200 0.03 Eliminated - does not exceed threshold 

50 45.0 Retained - exceeds 2 X background and HQ > 1 

500 1.4 Retained - exceeds 2 X background and HQ > 1 

100 3.7 Retained - exceeds 2 X background and HQ > 1 

0.1 93.0 Retained - exceeds 2 X background and HQ > 1 

200 0.2 Eliminated - does not exceed threshold 

70 0.008 Eliminated - does not exceed 2 X background 

50 0.1 Eliminated - does not exceed threshold 

20 1.01 Retained - exceeds 2 X background and HQ > 1 

200 16.2 Retained - exceeds 2 X background and HQ > 1 



Analytes 

TABLE 5-29 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - IR 1 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

Aluminum 37137 1887.29 247-12,200 50 244 Retained - exceeds 2 X background and HQ > 1 

Antimony 37137 0.39 0.17 - 203 5 40.6 Retained - exceeds 2 X background and HQ > 1 

Arsenic 85185 1.29 0.81 - 44.7 10 4.47 Retained - exceeds 2 X background and HQ 5 1 

Barium 37137 10.51 7.1 - 284 500 0.57 Eliminated - does not exceed threshold 

Beryllium 34137 0.05 0.01 - 0.26 10 0.03 Eliminated - does not exceed threshold 

Cadmium 35t37 0.15 0.11 - 12.5 3 4.17 Retained - exceeds 2 X background and HQ > 1 

CT ii Chromium 37137 6.02 3.6 - 153 1 153 Retained - exceeds 2 X >I background and HQ 

Cobalt 36137 0.29 0.06 - 6.1 20 0.30 Eliminated - does not exceed threshold 

Copper 37137 5.43 5.5 - 2,250 100 22.5 Retained - exceeds 2 X background and HQ > 1 

Lead 87187 15.66 8.2 -6,140 50 122.8 Retained - exceeds 2 X background and HQ > 1 

Manganese 37137 17.65 9.3 - 441 500 0.88 Eliminated - does not exceed threshold 

Mercury 37137 0.03 0.02 - 9.3 0.3 31 Retained - exceeds 2 X background and HQ > 1 

Nickel 37137 1.67 1 - 63.5 30 2.12 Retained - exceeds 2 X background and HQ r 1 

Selenium 16137 0.65 0.08 - 0.53 1 0.53 Eliminated - does not exceed 2 X background 

Silver 19137 ND 0.16 - 5.8 2 2.9 Retained - HQ > 1 

Vanadium 31137 3.97 2 - 22.2 2 11.1 Retained - exceeds 2 X background and HQ > 1 

Zinc 37137 15.22 12.6 -4,610 50 92.2 Retained - exceeds 2 X background and HQ > 1 
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Analytes 

INORGANICS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Vanadium 

Zinc 

TABLE 5-29 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - IR 1 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

37137 1887.29 247 - 12,200 50 244 Retained - exceeds 2 X background and HQ > 1 

37/37 0.39 0.17-203 5 40.6 Retained - exceeds 2 X background and HQ > 1 

85/85 1.29 0.81 - 44.7 10 4.47 Retained - exceeds 2 X background and HQ > 1 

37/37 10.51 7.1 - 284 500 0.57 Eliminated - does not exceed threshold 

34/37 0.05 0.01 - 0.26 10 0.03 Eliminated - does not exceed threshold 

35/37 0.15 0.11-12.5 3 4.17 Retained - exceeds 2 X background and HQ > 1 

37/37 6.02 3.6 - 153 1 153 Retained - exceeds 2 X background and HQ >'1 

36/37 0.29 0.06 - 6.1 20 0.30 Eliminated - does not exceed threshold 

37/37 5.43 5.5 - 2,250 100 22.5 Retained - exceeds 2 X background and HQ > 1 

87/87 15.66 8.2-6,140 50 122.8 Retained - exceeds 2 X background and HQ > 1 

37/37 17.65 9.3 - 441 500 0.88 Eliminated - does not exceed threshold 

37/37 0.03 0.02 - 9.3 0.3 31 Retained - exceeds 2 X background and HQ > 1 

37/37 1.67 1 - 63.5 30 2.12 Retained - exceeds 2 X background and HQ > 1 

16/37 0.65 0.08 - 0.53 1 0.53 Eliminated - does not exceed 2 X background 

19/37 ND 0.16 - 5.8 2 2.9 Retained - HQ > 1 

31/37 3.97 2 - 22.2 2 11.1 Retained - exceeds 2 X background and HQ > 1 

37/37 15.22 12.6 - 4,610 50 92.2 Retained - exceeds 2 X background and HQ > 1 
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5.7.4.1.3 Tissue Analysis 

The inorganics arsenic, cadmium, copper, lead, mercury, vanadium, and zinc were detected in lobsters 

collected near IR ‘l (Table 5-30). A number of organochlorine pesticides and the PCB mixture Aroclor- 

1260 were detected in lobsters as well. In hermit crabs the inorganics arsenic, barium, copper, 

manganese, nickel, selenium, and zinc were detected, and the organics 4,4’-DDD, 4,4’-DDE, Aroclor- 

1260, and endosulfan I were detected (Table 5-31). The inorganic% aluminum, arsenic, cadmium, copper, 

lead, manganese, mercury, nickel, selenium, and zinc were detected in vase conchs, along with a number 

of organochlorine pesticides and Aroclor-1260 (Table 5-32). Turtle grass collected near IR 3 contained 

the inorganics lead, manganese, mercury, nickel, and zinc, several organochlorine pesticides, and the 

PCB mixture Aroclor-1260 (Table 5-33). 

5.7.4.2 Discussion 

Copper, iron lead, manganese, mercury, and zinc were inorganic groundwater COPCs. Of these, lead 

and mercury were detected only in 1 of 6 groundwater samples collected in 1996, and copper was 

detected in only 2 of 6 samples. Iron and zinc also had relatively low HQ values in groundwater (1.3 or 

less) using the maximum detected concentrations. Copper, lead, manganese, and mercury were not 

detected in surface water and iron and zinc were not surface-water COPCs, although this is not 

unexpected given the open and dynamic nature of surface water at the shoreline. Manganese was not 

elevated in sediments. Copper, lead, and mercury were significantly elevated in soils (relative to 

background), and were slightly elevated in sediments. Zinc was elevated in both soils and sediments. 

This suggests that if the presence of copper, lead, mercury, and zinc in sediments is IR l-related, it is 

most likely a result of runoff from soils rather than from groundwater discharge. 

Several organochlorine pesticides were also present in elevated concentrations in groundwater, including 

4,4’-DDD, chlordane, endosulfan I, dieldrin, gamma-BHC, and heptachlor. Heptachlor, 4,4’-DDD, and 

chlordane were detected only in 1 of 6 groundwater samples. Also, chlordane was not detected in surface 

water or sediments. As such, significant groundwater to surface-water migration of these contaminants is 

unlikely. In contrast, the other organics detected in groundwater had higher frequencies of detection and 

were detected in sediments. The presence of these compounds in these two media are discussed in 

detail below. 

Tin was the only surface-water COPC. This inorganic was detected only in two of six samples and had a 

relatively low HQ value (HQ = 1.8), indicating relatively low potential risks to aquatic receptors. Tin was 

AIK-OES-97-5350 5-156 CTO-0007 
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The inorganics arsenic, cadmium, copper, lead, mercury, vanadium, and zinc were detected in lobsters 

collected near IR 1 (Table 5-30). A number of organochlorine pesticides and the PCB mixture Aroclor-

1260 were detected in lobsters as well. In hermit crabs the inorganics arsenic, barium, copper, 

manganese, nickel, selenium, and zinc were detected, and the organics 4,4'-000, 4,4'-00E, Aroclor-

1260, and endosulfan I were detected (Table 5-31). The inorganics, aluminum, arsenic, cadmium, copper, 

lead, manganese, mercury, nickel, selenium, and zinc were detected in vase conchs, along with a number 

of organochlorine pesticides and Aroclor-1260 (Table 5-32). Turtle grass collected near IR 3 contained 

the inorganics lead, manganese, mercury, nickel, and zinc, several organochlorine pesticides, and the 

PCB mixture Aroclor-1260 (Table 5-33). 

5.7.4.2 Discussion 

Copper, iron, lead, manganese, mercury, and zinc were inorganic groundwater COPCs. Of these, lead 

and mercury were detected only in 1 of 6 groundwater samples collected in 1996, and copper was 

detected in only 2 of 6 samples. Iron and zinc also had relatively low HQ values in groundwater (1.3 or 

less) using the maximum detected concentrations. Copper, lead, manganese, and mercury were not 

detected in surface water and iron and zinc were not surface-water COPCs, although this is not 

unexpected given the open and dynamic nature of surface water at the shoreline. Manganese was not 

elevated in sediments. Copper, lead, and mercury were Significantly elevated in soils (relative to 

background), and were slightly elevated in sediments. Zinc was elevated in both soils and sediments. 

This suggests that if the presence of copper, lead, mercury, and zinc in sediments is IR i-related, it is 

most likely a result of runoff from soils rather than from groundwater discharge. 

Several organochlorine pesticides were also present in elevated concentrations in groundwater, including 

4,4'-000, chlordane, endosulfan I, dieldrin, gamma-BHC, and heptachlor. Heptachlor, 4,4'-000, and 

chlordane were detected only in 1 of 6 groundwater samples. Also, chlordane was not detected in surface 

water or sediments. As such, significant groundwater to surface-water migration of these contaminants is 

unlikely. In contrast, the other organics detected in groundwater had higher frequencies of detection and 

were detected in sediments. The presence of these compounds in these two media are discussed in 

detail below. 

Tin was the only surface-water COPC. This inorganic was detected only in two of six samples and had a 

relatively low HQ value (HQ = 1.8), indicating relatively low potential risks to aquatic receptors. Tin was 

AIK-OES-97-5350 5-156 eTO-OOO? 



Rev. 1 
6/l 3197 

TABLE 5-30 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN LOBSTERS FROM IR 1 AND 
BACKGROUND SITES, NAS KEY WEST 

IR 1 BACKGROUND 

Frequency Range of Frequency Range of 
of Detected of Detected 

Detection Values Average1 Detection Values 3 Average1 

INORGANIC3 (mglkg) 

PESTlClDElPCBs (pglkg) 

4,4’-DDT 6/l 2 0.11-2.30 1.20 0119 

Aldrin 3112 0.06-0.12 0.66 5/l 9 0.08-0.21 

Aroclor-1260 l/12 7.00 15.71 0119 

beta-BHC 2/l 2 0.1 Z-0.27 0.74 3/l 9 0.1 l-0.20 

1 Chlorobenzilate 1 l/12 I 28.00 I 10.13 I o/19 I I I 

Dieldrin l/12 0.18 1.53 II19 0.56 

Endosulfan I 2/l 2 0.12-0.17 0.73 O/l 9 

Endosulfan sulfate 2112 1.50-4.60 1.88 o/19 

Endrin Ill2 0.09 1.52 9/l 9 0.06-0.56 

Endrin aldehyde 8112 0.12-l .oo 0.78 5119 0.65-3.10 

Heptachlor II12 0.13 0.79 10119 0.07-0.33 

Methoxychlor l/12 0.74 7.85 II19 1.30 

1 One-half the detection limit used for all non-detected values. 
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SUMMARY STATISTICS FOR ANAL YTES DETECTED IN LOBSTERS FROM IR 1 AND 
BACKGROUND SITES, NAS KEY WEST 

IR 1 BACKGROUND 

Frequency Range of Frequency Range of 
of Detected of Detected 

Detection Values Average1 Detection Values A 

INORGANICS (mg/kg) 

Arsenic 12112 15.20-31.80 22.66 19/19 4.70-20.70 13.43 

Cadmium 9/12 0.10-0.30 0.13 12119 0.65-1.50 0.66 

Copper 12112 18.00-125.00 43.73 19/19 14.20-37.10 2:6.18 

Lead 1/12 0.39 0.18 3/19 0.58-0.78 0.26 

Mercury 10/12 0.01-0.07 0.04 5/19 0.02-0.08 0.02 

Vanadium 1/12 0.25 0.20 0/19 

Zinc 12/12 20.30-35.40 27.42 19119 12.50-25.80 20.51 

PESTICIDE/PCBs (lJg/kg) 

4,4'-DDT 6/12 0.11-2.30 1.20 0/19 

Aldrin 3/12 0.06-0.12 0.66 5/19 0.08-0.21 0.66 

Aroclor-1260 1/12 7.00 15.71 0/19 

beta-BHC 2/12 0.12-0.27 0.74 3/19 0.11-0.20 0.74 
Chlorobenzilate 1/12 28.00 10.13 0/19 

Dieldrin 1/12 0.18 1.53 1/19 0.56 1.59 

Endosulfan I 2/12 0.12-0.17 0.73 0/19 
Endosulfan sulfate 2/12 1.50-4.60 1.88 0/19 

Endrin 1/12 0.09 1.52 9/19 0.06-0.56 0.98 

Endrin aldehyde 8/12 0.12-1.00 0.78 5/19 0.65-3.10 1.54 

Heptachlor 1/12 0.13 0.79 10/19 0.07-0.33 0.50 

Methoxychlor 1/12 0.74 7.85 1/19 1.30 8.12 

One-half the detection limit used for all non-detected values. 
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TABLE 5-31 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN RED HERMIT CRABS FROM IR 1 AND 
BACKGROUND SITES, NAS KEY WEST 

IR 1 BACKGROUND1 

Frequency Range of Frequency Range of 
of Detected of Detected 

Detection Values Average2 Detection Values Average2 

INORGANICS (mglkg) 

1 Background values in first row for each analyte are for hermit crabs only (n=l); values in second row for each 
anaiyte are for crabs of all species from background sites. 

2 One-half the detection limit used for all non-detected values. 
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SUMMARY STATISTICS FOR ANAL YTES DETECTED IN RED HERMIT CRABS FROM IR 1 AND 
BACKGROUND SITES, NAS KEY WEST 

IR 1 BACKGROUND1 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Average2 Detection Values Average2 

INORGANICS (mg/kg) 
Arsenic 2/2 12.60-21.80 17.20 1/1 7.60 7.60 

14/15 4.10-31.00 15.14 
Barium 2/2 2.70-3.10 2.90 0/1 

7/15 1.10-3.50 1.13 
Copper 2/2 34.40-39.50 36.95 1/1 16.70 16.70 

14/15 5.50-60.50 20.38 
Manganese 2/2 2.90-3.10 3.00 0/1 

12/15 0.36-3.60 1.30 
Nickel 212 0.30-0.33 0.32 0/1 

0/15 
Selenium 2/2 2.20 2.2 0/1 

0/15 
Zinc 2/2 36.30-43.90 40.10 1/1 26.40 26.40 

15/15 8.50-58.00 33.87 
PESTICIDE/PCBs (1J9/kg) 
4,4'-000 1/2 1.70 1.68 0/1 

10/15 0.41-1.60 1.14 
4,4'-00E 2/2 0.99-17.00 8.99 1/1 0.60 0.60 

5/15 0.37-1.90 1.37 
Aroclor-1260 1/2 260.00 138.25 0/1 

1/15 280.00 34.07 
Endosulfan I 1/2 1.20 1.03 0/1 

1/15 0.40 0.82 

Background values in first row for each analyte are for hermit crabs only (n=1); values in second row for each 
analyte are for crabs of all species from background sites. 

2 One-half the detection limit used for all non-detected values. 
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TABLE 5-32 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN VASE CONCHS FROM IR 1 AIND 
BACKGROUND SITES, NAS KEY WEST 

IR 1 BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Average1 Detection Values 

INORGANICS (mnlkn) 

Aluminum l/IO 32.60 5.94 O/5 

Arsenic IO/IO 46.90-I 10.00 69.40 515 28.60-46.70 

Cadmium 7110 0.16-1.80 0.33 115 5.40 

Copper IO/IO 1 8.70-63.00 1 29.48 515 

Lead 4110 1 0.33-0.36 1 0.29 015 

Manganese 7110 1 2.10-7.60 1 3.64 1 415 

Mercury 6110 I 0.01-0.19 I 0.03 O/5 

1 Nickel I 3/10 1 0.36-10.50 1 2.02 1 l/5 I 0.72 I 0.43 I 

Selenium 3110 1 1.30-2.10 1 0.84 l/5 

Zinc IO/IO j 14.90-223.00 1 38.55 515 

PESTlClDElPCBs (pglkg) 

1.89 

1.91 
,,rk 

0.31 

0.75 

Chlorobenzilate 6110 17.00-150.00 49.95 215 11.00-54.00 ‘19.60 

Dieldrin 2110 0.10-0.11 4.07 l/5 0.58 1.99 

Endosulfan ! 3110 0.23-0.48 2.00 3/5 0.16-0.33 0.65 

Endosulfan II 3110 0.57-1.40 3.56 315 0.16-0.94 1.10 

Endosulfan sulfate l/IO 3.10 4.40 o/5 

Endrin 4110 1.20-3.00 4.06 215 0.22-0.24 1.47 

Endrin aldehvde 5110 2.10-10.00 5.12 415 0.26-1.20 0.83 

\ Heotachlor 

I lsodrin 

I 2110 1 0.11-0.96 1 2.22 1 215 1 0.14-0.23 1 0.78 1 

I l/IO I 0.35 1 4.24 1 o/5 I I 1 

1 One-half the detection limit used for all non-detected values. 

1.. 

AIK-OES-97-5350 5-l 59 CTO-0007 

TABLE 5-32 

Rev. 1 
6/13/97 

SUMMARY STATISTICS FORANALYTES DETECTED IN VASE CONCHS FROM IR 1 AIND 
BACKGROUND SITES, NAS KEY WEST 

IR 1 BACKGROUND 

Frequency Range of Frequency Range of 
of Detected of Detected 

Detection Values Average1 Detection Values /J 

INORGANICS (mg/kg) 

Aluminum 1110 32.60 5.94 0/5 

Arsenic 10/10 46.90-110.00 69.40 5/5 28.60-46.70 37.14 

Cadmium 7/10 0.16-1.80 0.33 1/5 5.40 1.32 

Copper 10/10 8.70-63.00 29.48 5/5 9.00-81.70 .24.90 

Lead 4/10 0.33-0.36 0.29 0/5 

Manganese 7/10 2.10-7.60 3.64 . 4/5 1.80-5.00 2.27 

Mercury 6/10 0.01-0.19 0.03 0/5 

Nickel 3/10 0.36-10.50 2.02 1/5 0.72 0.43 

Selenium 3/10 1.30-2.10 0.84 1/5 2.40 0.88 

Zinc 10/10 14.90-223.00 38.55 5/5 13.80-477.00 107.22 

PESTICIDE/PCBs (JJg/kg) 

4,4'-000 4/10 0.69-2.40 4.13 1/5 0.12 1.89 
4,4'-ODE 9/10 0.49-10.00 3.96 0/5 

4,4'-DDT 5/10 0.64-7.90 3.43 2/5 0.15-1.70 1.91 

Aldrin 5/10 0.19-2.60 1.43 4/5 0.09-0.26 0.31 
Aroclor-1260 4/10 28.00-53.00 51.80 0/5 

delta-SHC 3/10 0.27-20.00 3.70 0/5 

gamma-SHC (lindane) 1/10 0.35 2.23 2/5 0.20-0.25 0.75 
Chlorobenzilate 6/10 17.00-150.00 49.95 2/5 11.00-54.00 19.60 
Dieldrin 2/10 0.10-0.11 4.07 1/5 0.58 1.99 

Endosulfanl 3/10 0.23-0.48 2.00 3/5 0.16-0.33 0.65 
Endosulfan II 3/10 0.57-1.40 3.56 3/5 0.16-0.94 1.10 

Endosulfan sulfate 1/10 3.10 4.40 0/5 

Endrin 4/10 1.20-3.00 4.06 2/5 0.22-0.24 1.47 

Endrin aldehyde 5/10 2.10-10.00 5.12 4/5 0.26-1.20 0.83 

Heptachlor 2/10 0.11-0.96 2.22 2/5 0.14-0.23 0.78 

Isodrin 1/10 0.35 4.24 0/5 

One-half the detection limit used for all non-detected values. 
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TABLE 5-33 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN AQUATIC VEGETATION (TURTLE GRASS) 
FROM IR 1 AND BACKGROUND SITES, NAS KEY WEST 

Frequency 
of 

Detection 

INORGANICS (mglkg) 

Lead 414 

Manganese 414 

Mercury 314 

Nickel 214 

Zinc 414 

PESTlClDElPCBs (pglkg) 

IR 1 

Range of 
Detected 
Values 

0.61-I .20 

6.50-10.90 

0.01-0.02 

0.79-0.90 

18.70-26.20 

BACKGROUND 

Frequency Range of 
of Detected 

Average1 Detection Values Average1 

0.88 3J9 0.43-0.93 0.38 

8.43 919 3.20-I 5.90 9.34 

0.01 219 0.01-0.02 0.01 

0.60 Ii9 26.10 3.15 

23.78 919 1 .I o-14.60 7.34 

1 One-half the detection limit used for all non-detected values. 
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SUMMARY STATISTICS FORANALYTES DETECTED IN AQUATIC VEGETATION (TURTLE GRASS) 
FROM IR 1 AND BACKGROUND SITES, NAS KEY WEST 

IR 1 BACKGROUND 

Frequency Range of Frequency Range of 
of Detected of Detected 

Detection Values Average1 Detection Values Average1 

INORGANICS (mg/kg) 

Lead 4/4 0.61-1.20 0.88 3/9 0.43-0.93 0.38 

Manganese 4/4 6.50-10.90 8.43 9/9 3.20-15.90 9.34 

Mercury 3/4 0.01-0.02 0.01 2/9 0.01-0.02 0.01 

Nickel 2/4 0.79-0.90 0.60 1/9 26.10 3.15 

Zinc 4/4 18.70-26.20 23.78 9/9 1.10-14.60 7.34 

PESTICIDE/PCBs (l.Ig/kg) 

4,4'-DDT 2/4 0.35-0.38 2.60 0/9 

Aldrin 2/4 0.07-0.22 1.34 1/9 0.48 0.81 

Aroclor-1260 1/4 760.00 202.38 0/9 
gamma-SHe (lindane) 2/4 0.08-0.21 1.34 7/9 0.13-0.64 0.46 

Endosulfan I 2/4 0.28-0.38 1.43 1/9 0.20 0.78 

Endrin 2/4 0.26-0.48 2.60 1/9 0.10 1.48 

Endrin aldehyde 1/4 0.15 2.86 5/9 3.30-18.00 6.28 

Methoxychlor 1/4 0.53 14.88 0/9 

One-half the detection limit used for all non-detected values. 
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detected in four of six sediment samples, but was not detected in IR 1 groundwater or soil, suggesting that 

IR 1 is not likely to be the source of this metal. Cadmium was a sediment COPC but was detected only in 

1 of 16 samples, was not detected in 1996 samples, and the maximum detected concentra.tion only 

slightly exceeded the most conservative threshold available. It was not detected in groundwater and was 

detected in soil but was not a soil COPC. The HQ value for cyanide in sediments was considerably 

elevated, but it was detected in only 1 of 12 samples (and not in 1996 samples). Therefore, the rnaximum 

detected concentrations of cadmium and cyanide appear to be “hot spots” and not indicative of ubiquitous 

contamination. Arsenic, barium, and mercury were sediment inorganic COPCs, but their HQ valiues were 

relatively low (all c 1.7). 

.I “. 

Conversely, copper, lead, and zinc had elevated HQ values in sediments or exceeded both most and less 

conservative thresholds, and each had high frequencies of detection. This suggests that these metals 

may pose potential risks to aquatic organisms. However, it should be noted that only one detection of zinc 

and lead exceeded the less conservative thresholds used for those metals, and no detections of copper 

exceeded the less conservative threshold used. All three of these inorganics were COPCs in soil and 

were considerably elevated in several surface soil samples (Table 5-2). Again, since detections of these 

three metals in groundwater were spotty or the HQ values were relatively low, runoff from contaminated 

surface soils appears to the be primary migration pathway from IR 1. Beryllium, vanadium, and tin were 

conservatively retained as COPCs since their maximum concentrations exceeded two times their average 

background concentrations but no suitable sediment thresholds were available. Yet, beryllium was 

detected in only 1 of 16 samples and vanadium is generally not considered to be highly toxic in the 

environment (Mailman, 1980). As mentioned above, tin was not detected in soils or groundwat:er at the 

site, suggesting that tin in sediments does not originate from IR 1. 

Several semivolatile compounds were sediment COPCs. Fluoranthene and pyrene were COPCs but were 

detected only in 1 of 7 sediment samples collected in 1996. Benzo(a)anthracene and chrysene were 

detected in 3 of 12 sediment samples but were not detected in samples collected in 1996. Acenapthylene 

was a COPC but was detected only in 1 of 12 samples, and the COPC benzo(a)pyrene was detected only 

in 2 of 12 samples. The HQ values for bis(2-ethylhexyl)phthalate, benzo(a)pyrene, chrysene, 

fluoranthene, phenanthrene, and pyrene were all relatively low (all 3.5 or less). Phthalates are also 

ubiquitous environmental contaminants. In addition, all PAH COPCs were detected at maxima that did not 

exceed the less conservative thresholds used in the assessment. More importantly, the shoreline near 

IR 1 most likely receives runoff from developed areas on Truman Annex. These developed areas include 

several roadways and parking areas PAHs are common contaminants in runoff from these areas. As 

such, the presence of slightly elevated concentrations of some semivolatiles in sediments near IR 1 is 

unremarkable. 
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detected in four of six sediment samples, but was not detected in IR 1 groundwater or soil, suggesting that 

IR 1 is not likely to be the source of this metal. Cadmium was a sediment COPC but was detectE~d only in 

1 of 16 samples, was not detected in 1996 samples, and the maximum detected concentration only 

slightly exceeded the most conservative threshold available. It was not detected in groundwater and was 

detected in soil but was not a soil COPC. The HQ value for cyanide in sediments was considerably 

elevated, but it was detected in only 1 of 12 samples (and not in 1996 samples). Therefore, the maximum 

detected concentrations of cadmium and cyanide appear to be "hot spots" and not indicative of ubiquitous 

contamination. Arsenic, barium, and mercury were sediment inorganic copes, but their HQ values were 

relatively low (all < 1.7). 

Conversely, copper, lead, and zinc had elevated HQ values in sediments or exceeded both most and less 

conservative thresholds, and each had high frequencies of detection. This suggests that these metals 

may pose potential risks to aquatic organisms. However, it should be noted that only one detecticm of zinc 

and lead exceeded the less conservative thresholds used for those metals, and no detections of copper 

exceeded the less conservative threshold used. All three of these inorganics were copes in soil and 

were considerably elevated in several surface soil samples (Table 5-2). Again, since detections of these 

three metals in groundwater were spotty or the HQ values were relatively low, runoff from contaminated 

surface soils appears to the be primary migration pathway from IR 1. Beryllium, vanadium, and tin were 

conservatively retained as COPCs since their maximum concentrations exceeded two times their average 

background concentrations but no suitable sediment thresholds were available. Yet, beryllium was 

detected in only 1 of 16 samples and vanadium is generally not considered to be highly toxic in the 

environment (Mailman, 1980). As mentioned above, tin was not detected in soils or groundwater at the 

site, suggesting that tin in sediments does not originate from IR 1. 

Several semivolatile compounds were sediment COPCs. Fluoranthene and pyrene were copes but were 

detected only in 1 of 7 sediment samples collected in 1996. Benzo(a)anthracene and chrysEme were 

detected in 3 of 12 sediment samples but were not detected in samples collected in 1996. Acenapthylene 

was a COPC but was detected only in 1 of 12 samples, and the cope benzo(a)pyrene was detected only 

in 2 of 12 samples. The HQ values for bis(2-ethylhexyl)phthalate, benzo(a)pyrene, chrysene, 

fluoranthene, phenanthrene, and pyrene were all relatively low (all 3.5 or less). Phthalates are also 

ubiquitous environmental contaminants. In addition, all PAH copes were detected at maxima that did not 

exceed the less conservative thresholds used in the assessment. More importantly, the shoreline near 

IR 1 most likely receives runoff from developed areas on Truman Annex. These developed areas include 

several roadways and parking areas; PAHs are common contaminants in runoff from these areas. As 

such, the presence of slightly elevated concentrations of some semivo!atiles in sediments near IR 1 is 

unremarkable. 
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Several pesticides and PCB mixtures were sediment COPCs but had low frequencies of detection. 

Alpha-BHC, Aroclor-1248, endosulfan II, beta-BHC, and delta-BHC were detected only in 1 of 16 sediment 

samples. Aroclor-1254 and heptachlor epoxide were detected only in 2 of 16 samples and endosulfan 

sulfate was detected only in 2 of 15 samples. The organic 2,4-D was retained as a COPC since no 

sediment threshold was available but was detected only in 1 of 7 samples. Conversely, the pesticides 

4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, endosulfan I, endrin, gamma-BHC (lindane), and heptachlor all 

had high frequencies of detection and considerably elevated HQ values. Of these pesticides, endosulfan 

I, dieldrin, and gamma-BHC in groundwater all considerably exceeded surface-water screening values 

and had high frequencies of detection. Since recent soil samples were not analyzed for organics, the 

presence of these compounds in sediments as a result of runoff from IR 1 cannot be fully evaluated. It 

should be noted, however, than endosulfan I, dieldrin, and gamma-BHC were not soil COCs from the 

Phase I assessment. Heptachlor epoxide, beta-BHC, and gamma-chlordane were identified as organic 

groundwater COCs in the Phase I assessment, but these compounds were not detected in any of the 

most recently collected groundwater samples. 

The PCB mixture Aroclor-1260 also had a high frequency of detection and considerably elevated sediment 

HQ values. Concentrations of Aroclor-1260 in several sediment samples considerably exceeded both 

most and less conservative sediment thresholds (Table 5-3). Aroclor-1260, however, was not detected in 

groundwater, but was detected in Phase I soil samples from the area that was later excavated during the 

IRA, as was 4,4’-DDT. Also, chlordane was considerably elevated in groundwater but was not detected in 

sediments, thereby suggesting the absence of migration to open water. On the whole, the combination of 

several pesticides and PCBs in elevated concentrations in sediments most likely poses potential risks to 

aquatic receptors near IR 1. The likelihood of cumulative or synergistic toxic effects is heightened by the 

presence of several organics and metals in elevated concentrations. 

Aluminum, chromium, copper, lead, manganese, mercury, vanadium, and zinc were soil COPCs at IR 1. 

Aluminum is one of the most abundant metals in the earth’s crust, and is ubiquitous in the environment 

(Goyer, 1986). Aluminum exceeded two times its average background concentration in only 2 of 35 soil 

samples collected at IR 1. Vanadium, as mentioned earlier, is not considered to be highly toxic in the 

environment (Mailman, 1980). Also, manganese is an essential nutrient that is a cofactor in a number of 

enzymatic reactions (Goyer, 1986). Therefore, the presence of these metals in soils in slightly elevated 

concentrations is unremarkable. Lead had a maximum detected concentration in excess of its threshold, 

but the HQ value was rather low (HQ = 1.4). This suggests that lead poses low potential risks to terrestrial 

receptors. However, lead was significantly elevated compared to background values. The significance of 

lead as a source of sediment contamination (via runoff) is discussed later. 
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Several pesticides and PCS mixtures were sediment COPCs but had low frequencies of detection. 

Alpha-SHC, Aroclor-1248, endosulfan II, beta-SHC, and delta-SHC were detected only in 1 of 16 sediment 

samples. Arocior-1254 and heptachlor epoxide were detected only in 2 of 16 samples and endosulfan 

sulfate was detected only in 2 of 15 samples. The organic 2,4-0 was retained as a COPC since no 

sediment threshold was available but was detected only in 1 of 7 samples. Conversely, the pesticides 

4,4'-000, 4,4'-00E, 4,4'-00T, dieldrin, endosulfan I, endrin, gamma-SHC (lindane), and heptachlor all 

had high frequencies of detection and considerably elevated HQ values. Of these pesticides, endosulfan 

I, dieldrin, and gamma-SHC in groundwater all considerably exceeded surface-water screening values 

and had high frequencies of detection. Since recent soil samples were not analyzed for organics, the 

presence of these compounds in sediments as a result of runoff from IR 1 cannot be fully evaluated. It 

should be noted, however, than endosulfan I, dieldrin, and gamma-SHC were not soil COCs from the 

Phase I assessment. Heptachlor epoxide, beta-SHC, and gamma-chlordane were identified as organic 

groundwater COCs in the Phase I assessment, but these compounds were not detected in any of the 

most recently collected groundwater samples. 

The PCS mixture Aroclor-1260 also had a high frequency of detection and considerably elevated sediment 

HQ values. Concentrations of Aroclor-1260 in several sediment samples considerably exceeded both 

most and less conservative sediment thresholds (Table 5-3). Aroclor-1260, however, was not detected in 

groundwater, but was detected in Phase I soil samples from the area that was later excavated during the 

IRA, as was 4,4'-00T. Also, chlordane was considerably elevated in groundwater but was not detected in 

sediments, thereby suggesting the absence of migration to open water. On the whole, the combination of 

several pesticides and PCSs in elevated concentrations in sediments most likely poses potential risks to 

aquatic receptors near I R 1. The likelihood of cumulative or synergistic toxic effects is heightened by the 

presence of several organics and metals in elevated concentrations. 

Aluminum, chromium, copper, lead, manganese, mercury, vanadium, and zinc were soil COPCs at IR 1. 

Aluminum is one of the most abundant metals in the earth's crust, and is ubiquitous in the environment 

(Goyer, 1986). Aluminum exceeded two times its average background concentration in only 2 of 35 soil 

samples collected at IR 1. Vanadium, as mentioned earlier, is not considered to be highly toxic in the 

environment (Mailman, 1980). Also, manganese is an essential nutrient that is a cofactor in a number of 

enzymatic reactions (Goyer, 1986). Therefore, the presence of these metals in soils in slightly elevated 

concentrations is unremarkable. Lead had a maximum detected concentration in excess of its threshold, 

but the HQ value was rather low (HQ = 1.4). This suggests that lead poses low potential risks to terrestrial 

receptors. However, lead was significantly elevated compared to background values. The significance of 

lead as a source of sediment contamination (via runoff) is discussed later. 
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Chromium, copper, mercury, and zinc were detected in soils in concentrations that may pose potential 

risks to terrestrial receptors (terrestrial invertebrates) and had high frequencies of detection. Of these 

metals, copper, mercury, and zinc were all groundwater COPCs, although their groundwater HQ values 

were low or they had low frequencies of detection in groundwater. Antimony and beryllium were 

conservatively retained as soil COPCs since their maxima exceeded two times their average background 

concentrations but no suitable thresholds were available. Antimony was detected in groundwater but was 

not a groundwater COPC and beryllium was not detected in groundwater. Also, antimony was detected in 

sediments but was not a sediment COPC and beryllium was not detected. Consequently potential risks 

from antimony and beryllium appear to be insignificant. Several metals were also terrestrial plant COPCs. 

Yet since terrestrial habitat is limited at IR 1 the presence of elevated concentrations of metals in IR 1 soils 

is of greater concern from potential runoff to surface water or leaching and migration to groundwater. It 

should also be noted that the only suitable inorganic terrestrial plant thresholds are thought to be very 

conservative (Will and Suter, 1995b). 

Arsenic, cadmium, copper, lead, mercury, vanadium, and zinc were detected in lobsters collec.ted near 

IR 1. Of these metals, cadmium, lead, and mercury were detected in average concentrations below or 

comparable to the concentrations detected in lobsters collected at background sites for this study. Lead 

and vanadium, which were not detected in background tissue, were detected in only 1 of 12 samples. 

However, copper was detected in average concentrations in lobsters at approximately two times the 

concentration detected in background lobsters for this assessment. Zinc was detected in IR 1 lobsters at 

an average concentration slightly above background. Arsenic concentrations are highly variable in marine 

organisms, and arsenic concentrations of more than 100 mg/kg dry weight (~25 mglkg fresh, weight) 

present little hazard to the organism or its consumers (Eisler, 1988). The average concentration of 

arsenic in lobsters from IR 1 was 22.66 mg/kg. As a result, and since arsenic was not detected in 

groundwater or surface water, was not a COPC in soil, and was not elevated in most sediment samples, 

the arsenic concentrations in lobsters and conchs are not believed to pose significant potential eicological 

risks. Copper was not detected in surface water and zinc was not a surface-water COPC, but similar to 

arsenic, this may be a result of the dynamic hydrology in the area. Copper and zinc were CIQPCS in 

sediments, surface soils, and groundwater. Thus, the presence of elevated levels of these two rnetals in 

lobsters may be site-related. 

_ ,.. _ 

Concentrations of zinc in tissues of aquatic organisms are usually far in excess of those reqluired for 

normal metabolism (Eisler, 1993). For example, American oysters (Crassostrea virginica) may naturally 

contain up to 4,000 mg/kg in soft parts. Zinc concentrations in marine crustacean tissues are usually 

< 75 mglkg (Eisler, 1993). The average concentration of zinc in lobsters (27.4 mglkg) is well below 

75 mglkg. 
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Chromium, copper, mercury, and zinc were detected in soils in concentrations that may pose potential 

risks to terrestrial receptors (terrestrial invertebrates) and had high frequencies of detection. Of these 

metals, copper, mercury, and zinc were all groundwater COPCs, although their groundwater HQ values 

were low or they had low frequencies of detection in groundwater. Antimony and beryllium were 

conservatively retained as soil COPCs since their maxima exceeded two times their average background 

concentrations but no suitable thresholds were available. Antimony was detected in groundwater but was 

not a groundwater COPC and beryllium was not detected in groundwater. Also, antimony was dE!tected in 

sediments but was not a sediment CO PC and beryllium was not detected. Consequently potential risks 

from antimony and beryllium appear to be insignificant. Several metals were also terrestrial plant COPCs. 

Yet since terrestrial habitat is limited at IR 1 the presence of elevated concentrations of metals in IR 1 soils 

is of greater concern from potential runoff to surface water or leaching and migration to groundwater. It 

should also be noted that the only suitable inorganic terrestrial plant thresholds are thought to be very 

conservative (Will and Suter, 1995b). 

Arsenic, cadmium, copper, lead, mercury, vanadium, and zinc were detected in lobsters collected near 

IR 1. Of these metals, cadmium, lead, and mercury were detected in average concentrations below or 

comparable to the concentrations detected in lobsters collected at background sites for this stucly. Lead 

and vanadium, which were not detected in background tissue, were detected in only 1 of 12 samples. 

However, copper was detected in average concentrations in lobsters at approximately two times the 

concentration detected in background lobsters for this assessment. Zinc was detected in IR 1 lobsters at 

an average concentration slightly above background. Arsenic concentrations are highly variable in marine 

organisms, and arsenic concentrations of more than 100 mg/kg dry weight (",,25 mg/kg fresh weight) 

present little hazard to the organism or its consumers (Eisler, 1988). The average concentration of 

arsenic in lobsters from IR 1 was 22.66 mg/kg. As a result, and since arsenic was not detected in 

groundwater or surface water, was not a COPC in soil, and was not elevated in most sediment samples, 

the arsenic concentrations in lobsters and conchs are not believed to pose Significant potential ecological 

risks. Copper was not detected in surface water and zinc was not a surface-water COPC, but similar to 

arsenic, this may be a result of the dynamic hydrology in the area. Copper and zinc were COPCs in 

sediments, surface soils, and groundwater. Thus, the presence of elevated levels of these two metals in 

lobsters may be site-related. 

Concentrations of zinc in tissues of aquatic organisms are usually far in excess of those required for 

normal metabolism (Eisler, 1993). For example, American oysters (Crassostrea virginica) may naturally 

contain up to 4,000 mg/kg in soft parts. Zinc concentrations in marine crustacean tissues arEl usually 

< 75 mg/kg (Eisler, 1993). The average concentration of zinc in lobsters (27.4 mg/kg) is WEll! below 

75 mg/kg. 

AIK-OES-97 -5350 5-163 CTO-0007 



Rev. 1 
6/l 3197 

Background concentrations of copper ranging from 8.5 to 25.9 mg/kg have been reported for marine 

shrimp (Crangon spp.) (Jorgensen et al., 1991). Background concentrations of copper in crabs (Cancer 

pagurus, Car&us maenas) ranging from 6.0 to 43.8 mg/kg have also been reported (Jorgensen et al., 

1991). The average concentration of copper in IR 1 lobsters (43.7 mg/kg) is nearly identical to the upper 

range of these background concentrations. 

Several pesticides and PCBs were also detected in lobsters from IR 1. Aroclor-1260, chlorobenzilate, 

dieldrin, endrin, heptachlor, and methoxychlor were each detected in only 1 of 12 samples. Beta-BHC, 

endosulfan I, and endosulfan sulfate were each detected in only 2 of 12 lobster samples. Also, aldrin, 

beta-BHC, dieldrin, endrin aldehyde, heptachlor, and methoxychlor were detected in average 

concentrations comparable to those detected in background lobsters. The pesticide 4,4’-DDT was 

detected in several samples at an average concentration of 1.20 ug/kg and was not detected in 

background samples. No protective criteria (residue levels) have been promulgated for contaminant 

levels in crustaceans based on ecological concerns, but nearly all of the concentrations of the organics 

detected in lobsters were low (less than 2 uglkg), and all concentrations were well below 100 ug/kg. In a 

review of approximately 1,200 studies of tissue residues and sublethal effects in marine animals, Gibson 

and Dillon (1989) noted that 100 ug/kg or less of any chlorinated organic is considered to be low. 

Only two red hermit crab samples could be collected near IR 1 and only one red hermit crab sample could 

be collected from the background sites, making interpretation of tissue concentrations difficult. Arsenic, 

barium, copper, manganese, nickel, selenium, and zinc were detected in red hermit crabs collected near 

IR 1. Arsenic in hermit crabs was present in concentrations greater than that detected in the single 

background sample, but was comparable to the average concentration of arsenic detected in all 

background crabs. Barium was not detected in the background red hermit crab, but was roughly twice as 

high in the IR 1 crabs as the average concentration detected in all background crabs. Barium, however, 

was not considerably elevated in surface water, sediment, surface soil, or groundwater at IR 1. 

The average concentration of copper in IR 1 crabs was considerably higher than the concentration in the 

background red hermit crab and the average concentration in all background crabs collected for this 

assessment. Copper was a COPC in sediments, surface soils, and groundwater. The average 

concentration of copper in IR 1 crabs is within the range of background concentrations in crustaceans 

reported in the literature (discussed earlier). Manganese was not detected in the background crabs, and 

the average concentration in IR 1 samples was roughly twice the average concentration in all background 

crabs. Manganese is an essential nutrient that is a cofactor in a number of enzymatic reactions (Goyer, 

1986) and was not a COPC in surface water or sediment. Hence, its slightly elevated concentration in 

hermit crabs is unremarkable. Nickel and selenium were detected in relatively low concentrations in IR 1 
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Background concentrations of copper ranging from 8.5 to 25.9 mg/kg have been reported for marine 

shrimp (Crangon spp.) (Jorgensen et aI., 1991). Background concentrations of copper in crabs (Cancer 

pagurus, Carcinus maenas) ranging from 6.0 to 43.8 mg/kg have also been reported (Jorgensen et ai., 

1991). The average concentration of copper in IR 1 lobsters (43.7 mg/kg) is nearly identical to the upper 

range of these background concentrations. 

Several pesticides and PCBs were also detected in lobsters from IR 1. Aroclor-1260, chlorobenzilate, 

dieldrin, endrin, heptachlor, and methoxychlor were each detected in only 1 of 12 samples. Beta-BHC, 

endosulfan I, and endosulfan sulfate were each detected in only 2 of 12 lobster samples. Also, aldrin, 

beta-BHC, dieldrin, endrin aldehyde, heptachlor, and methoxychlor were detected in average 

concentrations comparable to those detected in background lobsters. The pesticide 4,4'-DDT was 

detected in several samples at an average concentration of 1.20 f,Jg/kg and was not detected in 

background samples. No protective criteria (residue levels) have been promulgated for contaminant 

levels in crustaceans based on ecological concerns, but nearly all of the concentrations of the organics 

detected in lobsters were low (less than 2 f,Jg/kg), and all concentrations were well below 100 f,Jg/kg. In a 

review of approximately 1,200 studies of tissue residues and sublethal effects in marine animals, Gibson 

and Dillon (1989) noted that 100 jJg/kg or less of any chlorinated organiC is considered to be low. 

Only two red hermit crab samples could be collected near IR 1 and only one red hermit crab sample could 

be collected from the background sites, making interpretation of tissue concentrations difficult. Arsenic, 

barium, copper, manganese, nickel, selenium, and zinc were detected in red hermit crabs collected near 

I R 1. Arsenic in hermit crabs was present in concentrations greater than that detected in the single 

background sample, but was comparable to the average concentration of arsenic detected in all 

background crabs. Barium was not detected in the background red hermit crab, but was roughly twice as 

high in the IR 1 crabs as the average concentration detected in all background crabs. Barium, however, 

was not considerably elevated in surface water, sediment, surface soil, or groundwater at IR 1. 

The average concentration of copper in IR 1 crabs was considerably higher than the concentration in the 

background red hermit crab and the average concentration in all background crabs collected for this 

assessment. Copper was a COPC in sediments, surface soils, and groundwater. The average 

concentration of copper in IR 1 crabs is within the range of background concentrations in crustaceans 

reported in the literature (discussed earlier). Manganese was not detected in the background crabs, and 

the average concentration in IR 1 samples was roughly twice the average concentration in all background 

crabs. Manganese is an essential nutrient that is a cofactor in a number of enzymatic reactions (Goyer, 

1986) and was not a COPC in surface water or sediment. Hence, its slightly elevated concentration in 

hermit crabs is unremarkable. Nickel and selenium were detected in relatively low concentrations in IR 1 
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crabs but were not detected in any background crabs. Yet, these metals were not COPCs in surface 

water, sediment, soil, or groundwater at IR 1. The average concentration of zinc in hermit crabs was 

considerably higher than the concentrations detected in the background hermit crab and the average 

concentration in all background crabs. However, the average concentration of zinc in IR 1 crabs is within 

the range of the zinc concentrations commonly found in marine crustaceans (discussed earlier). Zinc was 

a COPC in sediments, surface soils, and groundwater. 

The organics 4,4’-DDD, 4,4’-DDE, Aroclor-1260, and endosulfan I were detected in IR ? red hermit crabs. 

Of these compounds, the average concentrations of 4,4’-DDD and endosulfan I were only slightly higher 

than those detected in all background crabs. They were not detected in the background red hermit crab. 

The average concentrations of Aroclor-1260 and 4,4’-DDE were considerably higher than the average 

concentrations of those organics in all background crabs. Endosulfan I was not detected in the 

background red hermit crab, and 4,4’-DDE was detected in a higher average concentration in IR 1 crabs 

than in the background red hermit crab. However, one detection of Aroclor-1260 (260 ug/kg) was the only 

detection of any organic that exceeded the 100 ug/kg value indicative of low levels of contalmination 

mentioned earlier (Gibson and Dillon, 1989). 

The inorganics aluminum, arsenic, cadmium, copper, lead, manganese, mercury, nickel, selenium, and 

zinc were detected in vase conchs collected near IR 1. Aluminum was not detected in background conchs 

but was detected in only 1 of 10 IR 1 samples. Aluminum is one of the most abundant metals in the 

earth’s crust, and is ubiquitous in the environment (Goyer, 1986). The average concentrations of 

cadmium, manganese, selenium, and zinc were less than or comparable to the average concentrations 

detected in background conchs. Mercury was not detected in background conchs but was detected in 6 of 

10 IR 1 samples. Although not specific for shellfish, Wiener and Spry (1996) present a fish protection 

residue criterion of 3.0 mglkg, which is one order of magnitude higher than the maximum detected 

concentration in conchs of 0.19 mg/kg. 

_’ . 

Nickel was detected in an average concentration in site-related conchs (3 of IO samples) moderately 

higher than the average concentration detected in background conchs, but was not a COPC in surface 

water, sediment, soil, or groundwater at IR 1. Lead was detected in IR 1 conchs at maximum of 

0.36 mg/kg but was not detected in background conchs. This is comparable to the average concentration 

of lead in background lobsters, and is below a 2.0 mg/kg fish tissue concentration protective of marine 

animals (Maddock and Taylor, 1980). Conversely, the average concentrations of arsenic in IR 1 conchs 

was considerably higher than the average concentration of this metal in background conchs. However, as 

mentioned above, arsenic was not detected in groundwater or surface water, was not considerably 

elevated in sediment, and it was not a surface soil COPC. The range of concentrations of copper in IR 1 
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crabs but were not detected in any background crabs. Yet, these metals were not COPCs in surface 

water, sediment, soil, or groundwater at IR 1. The average concentration of zinc in hermit crabs was 

considerably higher than the concentrations detected in the background hermit crab and the average 

concentration in all background crabs. However, the average concentration of zinc in IR 1 crabs is within 

the range of the zinc concentrations commonly found in marine crustaceans (discussed earlier). Zinc was 

a CO PC in sediments, surface soils, and groundwater. 

The organics 4,4'-000, 4,4'-00E, Aroclor-1260, and endosulfan I were detected in IR 1 red hermit crabs. 

Of these compounds, the average concentrations of 4,4'-000 and endosulfan I were only slightly higher 

than those detected in all background crabs. They were not detected in the background red hermit crab. 

The average concentrations of Aroclor-1260 and 4,4'-ODE were considerably higher than the average 

concentrations of those organics in all background crabs. Endosulfan I was not detected in the 

background red hermit crab, and 4,4'-00E was detected in a higher average concentration in IR 1 crabs 

than in the background red hermit crab. However, one detection of Aroclor-1260 (260 tJg/kg) was the only 

detection of any organic that exceeded the 100 tJg/kg value indicative of low levels of contamination 

mentioned earlier (Gibson and Dillon, 1989). 

The inorganics aluminum, arsenic, cadmium, copper, lead, manganese, mercury, nickel, selenium, and 

zinc were detected in vase conchs collected near IR 1. Aluminum was not detected in background conchs 

but was detected in only 1 of 10 IR 1 samples. Aluminum is one of the most abundant metals in the 

earth's crust, and is ubiquitous in the environment (Goyer, 1986). The average concentrations of 

cadmium, manganese, selenium, and zinc were less than or comparable to the average concentrations 

detected in background conchs. Mercury was not detected in background conchs but was detected in 6 of 

10 IR 1 samples. Although not specific for shellfish, Wiener and Spry (1996) present a fish protection 

residue criterion of 3.0 mg/kg, which is one order of magnitude higher than the maximum detected 

concentration in conchs of 0.19 mg/kg. 

Nickel was detected in an average concentration in site-related conchs (3 of 10 samples) moderately 

higher than the average concentration detected in background conchs, but was not a cope in surface 

water, sediment, soil, or groundwater at IR 1. Lead was detected in IR 1 conchs at maximum of 

0.36 mg/kg but was not detected in background conchs. This is comparable to the average concentration 

of lead in background lobsters, and is below a 2.0 mg/kg fish tissue concentration protective of marine 

animals (Maddock and Taylor, 1980). Conversely, the average concentrations of arsenic in IR 1 conchs 

was considerably higher than the average concentration of this metal in background conchs. Howl3ver, as 

mentioned above, arsenic was not detected in groundwater or surface water, was not considerably 

elevated in sediment, and it was not a surface soil COPC. The range of concentrations of copper in IR 1 
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conchs was similar to the range in background conchs. Also, the maximum detected concentrations of 

copper in background conchs collected for this assessment was higher than the maximum concentrations 

in IR 1 conchs. Copper was considerably elevated in IR 1 sediments, surface soils, and to a lesser extent 

groundwater. 

The average concentrations of all organics detected in conchs from IR 1 were higher than the average 

background conch concentrations, and some organics detected in IR 1 samples were not detected in 

background samples. However, gamma-BHC, endosulfan sulfate, and isodrin were detected in only 1 of 

10 samples and heptachlor and dieldrin were detected in only 2 of 10 samples. The remaining organics 

were detected in 3 to 9 of IO samples. The highest maximum and average concentrations among these 

compounds were for Aroclor-1260 and chlorobenzilate. The maximum detected concentration of 

Aroclor-1260 (0.051 mg/kg) is below the fish protection criterion of 0.4 mg/kg presented by Eisler (1986b). 

Aquatic toxicity data for chlorobenzilate are not available. Also, no detection of any organic in conch 

tissue exceeded the IOO-ug/kg value indicative of low levels of contamination mentioned earlier (Gibson 

and Dillon, 1989). 

Lead, manganese, mercury, nickel, and zinc were detected in turtle grass samples collected near IR 1. 

The concentrations of all of these metals, with the exception of zinc, were comparable to the 

concentrations detected in turtle grass at background sites. The average concentration of zinc in IR 1 

turtle grass samples was approximately three times the average concentration in background turtle grass. 

Zinc was elevated in sediments, surface soils, and groundwater. Several pesticides and Aroclor-1260 

were detected in turtle grass samples at IR 1. The average concentrations of all pesticides were higher in 

IR 1 samples than in background samples, but detected concentrations of all compounds (except 

Aroclor-1260) were less than 1 ug/kg. Aroclor-1260 was detected in 1 of 4 samples at 760 ug/kg. 

5.7.4.3 Ecological Risk Summary 

IR I is located adjacent to the open ocean along the southwestern shore of Key West. The site itself 

provides terrestrial habitat of marginal quality. Only occasional transient birds and small mammals likely 

use IR 1. The nearby open ocean provides excellent aquatic habitat. A variety of fish, shellfish, and 

aquatic vegetation were observed at the site and collected for tissue analysis for this ERA. Runoff and 

groundwater discharge to the ocean are potential contaminant migration pathways from IR 1. 

The Phase I ecological risk assessment for IR 1 conducted by IT Corporation (1994) identified a number 

of inorganics as sediment and groundwater COCs. The assessment concluded that the greatest potential 

risk to aquatic organisms from inorganics is through direct contact via groundwater discharges, and to a 
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conchs was similar to the range in background conchs. Also, the maximum detected concentrations of 

copper in background conchs collected for this assessment was higher than the maximum concentrations 

in IR 1 conchs. Copper was considerably elevated in IR 1 sediments, surface soils, and to a lesser extent 

groundwater. 

The average concentrations of all organics detected in conchs from IR 1 were higher than the average 

background conch concentrations, and some organics detected in IR 1 samples were not detected in 

background samples. However, gamma-SHC, endosulfan sulfate, and isodrin were detected in only 1 of 

10 samples and heptachlor and dieldrin were detected in only 2 of 10 samples. The remaining organics 

were detected in 3 to 9 of 10 samples. The highest maximum and average concentrations among these 

compounds were for Aroclor-1260 and chlorobenzilate. The maximum detected concentration of 

Aroclor-1260 (0.051 mg/kg) is below the fish protection criterion of 0.4 mg/kg presented by Eisler (1986b). 

Aquatic toxicity data for chlorobenzilate are not available. Also, no detection of any organic in conch 

tissue exceeded the 100-lJg/kg value indicative of low levels of contamination mentioned earlier (Gibson 

and Dillon, 1989). 

Lead, manganese, mercury, nickel, and zinc were detected in turtle grass samples collected near IR 1. 

The concentrations of all of these metals, with the exception of zinc, were comparable to the 

concentrations detected in turtle grass at background sites. The average concentration of zinc in IR 1 

turtle grass samples was approximately three times the average concentration in background turtle grass. 

Zinc was elevated in sediments, surface soils, and groundwater. Several pesticides and Aroclor-1260 

were detected in turtle grass samples at IR 1. The average concentrations of all pesticides were higher in 

IR 1 samples than in background samples, but detected concentrations of all compounds (except 

Aroclor-1260) were less than 1 IJg/kg. Aroclor-1260 was detected in 1 of 4 samples at 760 IJg/kg. 

5.7.4.3 Ecological Risk Summary 

IR I is located adjacent to the open ocean along the southwestern shore of Key West. The site itself 

provides terrestrial habitat of marginal quality. Only occasional transient birds and small mammals likely 

use IR 1. The nearby open ocean provides excellent aquatic habitat. A variety of fish, shellfish, and 

aquatic vegetation were observed at the site and collected for tissue analysis for this ERA. Runoff and 

groundwater discharge to the ocean are potential contaminant migration pathways from IR 1. 

The Phase I ecological risk assessment for IR 1 conducted by IT Corporation (1994) identified a number 

of inorganics as sediment and groundwater COCs. The assessment concluded that the greatest potential 

risk to aquatic organisms from inorganics is through direct contact via groundwater discharges, and to a 

AIK-OES-9? -5350 5-166 CTO-OOO? 



Rev. 1 
6/l 3197 

much lesser extent contact with contaminated sediment. Antimony was the only surface-water inorganic 

COC. Several organics were identified as organic groundwater COCs. In sediments, dieldrin and endrin 

aldehyde were identified as organic COCs, and several metals and organics were considered to be 

capable of bioaccumulating sufficiently in fish to pose potential risks to piscivores. 

The Phase I assessment also identified several metals and organics as soil COCs. Consumption of 

antimony, cadmium, copper, lead, zinc, Aroclor-1254, and Aroclor-1260 in vegetation was determined to 

pose potential risk to terrestrial receptors that forage on plants. However, the study concluded theat due to 

highly compacted soils, sparse vegetation, man-made structures, and a chain-link fence surrounding the 

site, IR 1 surface soils pose minimal risks to terrestrial receptors. The overall conclusion of the 

assessment was that moderate to high potential risks were present from several COCs in various media, 

primarily aquatic, and that additional ecological investigations to more fully characterize ecological risks 

were warranted (IT Corporation, 1994). 

In this Phase II assessment, copper, iron, lead, manganese, mercury, and zinc were groundwater COPCs. 

However, these metals either had low frequencies of detection, low HQ values, or were not elevated in 

aquatic media near IR 1. A number of pesticides were detected in groundwater samples collected closest 

to the shoreline. Of these compounds, endosulfan I, dieldrin, and gamma-BHC in groundwater all 

considerably exceeded surface-water screening values and had high frequencies of detection, Since 

recent soil samples were not analyzed for organics, the presence of these compounds in sediments as a 

result of runoff from IR 1 cannot be fully evaluated. However, endosulfan I, dieldrin, and gamma-BHC 

were not soil COCs from the Phase I assessment. 

Tin was the only surface-water COPC, but its HQ value was rather low. Hence, potential risks to IR 1 

biota from contaminants in surface waters are not significant. This is not unusual given the dynamic 

nature of surface water at the shoreline. That is, the movement and mixing of surface water from constant 

wave action most likely rapidly dilutes surface-water contaminants. Tin was present in sediments, but was 

not detected in IR 1 soils or groundwater, suggesting that IR 1 is not the source of this inorganic. A 

number of other inorganics had considerably elevated HQ values and high frequencies of detection in 

sediments, primarily copper, lead, and zinc, suggesting direct potential risks to benthic organisms, 

although it should be noted that of these three metals only one detection of lead and zinc exceeded the 

less conservative sediment thresholds used in this assessment. 

Copper is high in IR 1 lobsters and to a lesser extent crabs relative to background lobsters and crabs 

collected for this assessment. Zinc appears to be accumulating in crabs, turtle grass, and lobsters relative 
/ ...>_. 

to background crabs, lobsters, and turtle grass collected for this assessment. Nonetheless, the 
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much lesser extent contact with contaminated sediment. Antimony was the only surface-water inorganic 

COCo Several organics were identified as organic groundwater COCs. In sediments, dieldrin and endrin 

aldehyde were identified as organic COCs, and several metals and organics were considefE~d to be 

capable of bioaccumulating sufficiently in fish to pose potential risks to piscivores. 

The Phase I assessment also identified several metals and organics as soil COCs. Consumption of 

antimony, cadmium, copper, lead, zinc, Aroclor-1254, and Aroclor-1260 in vegetation was determined to 

pose potential risk to terrestrial receptors that forage on plants. However, the study concluded that due to 

highly compacted soils, sparse vegetation, man-made structures, and a chain-link fence surrounding the 

site, IR 1 surface soils pose minimal risks to terrestrial receptors. The overall conclusion of the 

assessment was that moderate to high potential risks were present from several COCs in various media, 

primarily aquatic, and that additional ecological investigations to more fully characterize ecological risks 

were warranted (IT Corporation, 1994), 

In this Phase II assessment, copper, iron, lead, manganese, mercury, and zinc were groundwater COPCs, 

However, these metals either had low frequencies of detection, low HQ values, or were not elevated in 

aquatic media near IR 1. A number of pesticides were detected in groundwater samples collected closest 

to the shoreline. Of these compounds, endosulfan I, dieldrin, and gamma-SHC in groundwater all 

considerably exceeded surface-water screening values and had high frequencies of detection. Since 

recent soil samples were not analyzed for organics, the presence of these compounds in sediments as a 

result of runoff from IR 1 cannot be fully evaluated. However, endosulfan I, dieldrin, and gamma-SHC 

were not soil COCs from the Phase I assessment. 

Tin was the only surface-water COPC, but its HQ value was rather low. Hence, potential risks to IR 1 

biota from contaminants in surface waters are not significant. This is not unusual given the dynamic 

nature of surface water at the shoreline. That is, the movement and mixing of surface water from constant 

wave action most likely rapidly dilutes surface-water contaminants. Tin was present in sediments, but was 

not detected in IR 1 soils or groundwater, suggesting that IR 1 is not the source of this inorganic. A 

number of other inorganics had considerably elevated HQ values and high frequencies of detection in 

sediments, primarily copper, lead, and zinc, suggesting direct potential risks to benthic organisms, 

although it should be noted that of these three metals only one detection of lead and zinc exceeded the 

less conservative sediment thresholdS used in this assessment. 

Copper is high in IR 1 lobsters and to a lesser extent crabs relative to background lobsters and crabs 

collected for this assessment. Zinc appears to be accumulating in crabs, turtle grass, and lobsters relative 

to background crabs, lobsters, and turtle grass collected for this assessment. Nonetheless, the 
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concentrations of copper and zinc in IR 1 crabs and lobsters are similar to concentrations from several 

other background studies reported in the literature. Copper, lead, and zinc were considerably elevated in 

surface soils and, to a lesser extent groundwater at IR 1, but frequencies of detection in groundwater or 

HQ values for groundwater were relatively low. This suggests migration of these contaminants to the 

ocean primarily via runoff. 

A number of organochlorine pesticides and PCBs were detected in elevated concentrations in sediments, 

several of which exceeded both most and less conservative threshold values used in the assessment. Of 

these, the PCB mixture Aroclor-1260 was detected in a maximum concentration much higher than even 

the less conservative sediment threshold used and had a high frequency of detection, suggesting potential 

risks to benthic organisms. No PCBs were detected in groundwater, but they were detected in Phase I 

surface soil samples. Many of the pesticides detected in sediments were also detected in groundwater. 

Therefore, both groundwater discharge and runoff from IR 1 may be contributing organic contaminants to 

the ocean. Nonetheless, organics do not appear to be accumulating considerably in biota. The exception 

was Aroclor-1260, which was present in slightly elevated concentrations in turtle grass, crabs, lobsters, 

and conchs. However, Aroclor-1260 was detected in only one crab, lobster, and turtle grass sample. This 

PCB mixture was detected in 4 of 10 conch samples. The single detection of Aroclor-1260 in crabs was 

the only detection of organics in crabs, lobsters, and conchs that exceeded 100 uglkg, a level below which 

is considered to be low (Gibson and Dillon, 1989). 

Several metals were COPCs in surface soils. Also, a number of metals were terrestrial plant COPCs. Yet 

due to the limited amount of terrestrial habitat on the site and the presence of only turfgrass and scattered 

trees, potential risks to terrestrial receptors are considered to be insignificant. The presence of elevated 

concentrations in site soils appears to be more important as a contaminant source to groundwater and in 

runoff. Runoff may have been more significant during previous disposal activities and during IRA 

excavation than at present since the site is now heavily covered with turfgrass and other vegetation and 

ground-disturbing activities are no longer performed. Nonetheless, continued runoff of contaminants to 

the ocean water is still possible, especially from lower-lying areas around the site periphery that have a 

thin understory. 

In summary, elevated concentrations of copper, lead, and zinc are present in sediments, suggesting 

potential risks to benthic receptors. Runoff appears to be the primary migration pathway. Some of the 

pesticides present in elevated concentrations in sediments (endosulfan I, dieldrin, and gamma-BHC) were 

elevated in groundwater samples collected close to the shore, suggesting migration of these contaminants 

via groundwater discharge. However, several pesticides and Aroclor-1260 present in elevated 

concentrations in sediments were not detected in groundwater. Recent soil sampling did not include 
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concentrations of copper and zinc in IR 1 crabs and lobsters are similar to concentrations from several 

other background studies reported in the literature. Copper, lead, and zinc were considerably elevated in 

surface soils and, to a lesser extent groundwater at IR 1, but frequencies of detection in groundwater or 

HQ values for groundwater were relatively low. This suggests migration of these contaminants to the 

ocean primarily via runoff. 

A number of organochlorine pesticides and PCBs were detected in elevated concentrations in sediments, 

several of which exceeded both most and less conservative threshold values used in the assessment. Of 

these, the PCB mixture Aroclor-1260 was detected in a maximum concentration much higher than even 

the less conservative sediment threshold used and had a high frequency of detection, suggesting potential 

risks to benthic organisms. No PCBs were detected in groundwater, but they were detected in Phase I 

surface soil samples. Many of the pesticides detected in sediments were also detected in groundwater. 

Therefore, both groundwater discharge and runoff from IR 1 may be contributing organic contaminants to 

the ocean. Nonetheless, organics do not appear to be accumulating considerably in biota. The exception 

was Aroclor-1260, which was present in slightly elevated concentrations in turtle grass, crabs, lobsters, 

and conchs. However, Aroclor-1260 was detected in only one crab, lobster, and turtle grass sample. This 

PCB mixture was detected in 4 of 10 conch samples. The single detection of Aroclor-1260 in crabs was 

the only detection of organics in crabs, lobsters, and conchs that exceeded 100 \Jg/kg, a level below which 

is considered to be low (Gibson and Dillon, 1989). 

Several metals were COPCs in surface soils. Also, a number of metals were terrestrial plant COPCs. Yet 

due to the limited amount of terrestrial habitat on the site and the presence of only turfgrass and scattered 

trees, potential risks to terrestrial receptors are considered to be insignificant. The presence of elevated 

concentrations in site soils appears to be more important as a contaminant source to groundwater and in 

runoff. Runoff may have been more Significant during previous disposal activities and during IRA 

excavation than at present since the site is now heavily covered with turfgrass and other vegetation and 

ground-disturbing activities are no longer performed. Nonetheless, continued runoff of contaminants to 

the ocean water is still possible, especially from lower-lying areas around the site periphery that have a 

thin understory. 

In summary, elevated concentrations of copper, lead, and zinc are present in sediments, suggesting 

potential risks to benthic receptors. Runoff appears to be the primary migration pathway. Some of the 

pesticides present in elevated concentrations in sediments (endosulfan I, dieldrin, and gamma-BHC) were 

elevated in groundwater samples collected close to the shore, suggesting migration of these contaminants 

via groundwater discharge. However, several pesticides and Aroclor-1260 present in elevated 

concentrations in sediments were not detected in groundwater. Recent soil sampling did not include 
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organics analysis, and therefore, it is unclear if IR 1 soils are the source of these compounds in 

sediments. Since organics do not appear to be significantly accumulating in biota, potential risks from 

these compounds appear to be limited to benthic organisms. 

Organic compounds chosen as final COCs in sediment consist of 4,4’-DDT, dieldrin, endrin, endosulfan, 

gamma-BHC, and some daughter products of these pesticides, as well as Aroclor-l260. Final COCs in 

groundwater consist of endosulfan I, dieldrin, and gamma-BHC. Metals chosen as COCs in soil and 

sediment consist of copper, lead, and zinc. Since the use of the site by terrestrial receptors is minimal, 

these metals do not pose a potential risk to terrestrial receptors; however, they are considered soil COCs 

due to their potential for migration (via runoff) to aquatic habitats near IR 1. The bioavailability and toxicity 

of sediment contaminants to benthos is not known. As a result, sediment toxicity testing is recommended 

at IR 1 to evaluate whether elevated concentrations of copper, lead, zinc, and organic compounds are 

potentially impacting benthic organisms near the site. 

5.8 CONCLUSIONS AND RECOMMENDATIONS 

The primary objectives of investigation at IR 1 were to the identify the existing nature and extent of 

contamination (after interim remedial action) in the on-site media, to provide a baseline human health risk 

,..ir- assessment of COPCs identified in those media, and to perform an ecological risk assessment. 

Although a large portion of the soils have been removed and backfilled during the IRA conducted in 1996, 

elevated concentrations of some contaminants remain at IR 1. Metals were detected at high frequencies 

in soil at IR 1. Metals were also detected in sediment, surface water, and groundwater. Several VOCs, 

SVOCs, pesticides, and PCBs were also detected at the site. 

The human health risks for current receptors caused by the low level of contaminants at IR 1 are within or 

below the EPA target risk range of l.OE-04 to l.OE-06 for cancer-causing chemicals, exceed tlhe FDEP 

target risk of 1 E-06 for all scenarios, except the maintenance worker, and are below the 1 .O hazard index 

for noncancer-causing chemicals. However, contaminants are present at concentrations indicating that 

adverse carcinogenic and noncarcinogenic health effects might occur for the hypothetical future resident 

exposure scenario using both EPA and FDEP target risks. Aroclor-1254, Aroclor-1260, and ar:senic are 

the main contributors to the carcinogenic risk. Antimony, arsenic, copper, iron, and Aroclor-1254 are the 

main contributors to the noncarcinogenic risk. 

.“ii 

The ecological risk assessment concludes that elevated concentrations of copper, lead, and zinc are 

present in sediments near IR 1 that pose potential risks to benthic receptors. Runoff appears to be the 

primary migration pathway. In addition, elevated concentrations of pesticides were detected in 
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organics analysis, and therefore, it is unclear if IR 1 soils are the source of these compounds in 

sediments. Since organics do not appear to be significantly accumulating in biota, potential risks from 

these compounds appear to be limited to benthic organisms. 

Organic compounds chosen as final COCs in sediment consist of 4,4'-DDT, dieldrin, endrin, endosulfan, 

gamma-SHC, and some daughter products of these pesticides, as well as Aroclor-1260. Final COCs in 

groundwater consist of endosulfan I, dieldrin, and gamma-SHC. Metals chosen as COCs in soil and 

sediment consist of copper, lead, and zinc. Since the use of the site by terrestrial receptors is minimal, 

these metals do not pose a potential risk to terrestrial receptors; however, they are considered soil COCs 

due to their potential for migration (via runoff) to aquatic habitats near IR 1. The bioavailability and toxicity 

of sediment contaminants to benthos is not known. As a result, sediment toxicity testing is recommended 

at IR 1 to evaluate whether elevated concentrations of copper, lead, zinc, and organic compounds are 

potentially impacting benthic organisms near the site. 

5.8 CONCLUSIONS AND RECOMMENDATIONS 

The primary objectives of investigation at IR 1 were to the identify the existing nature and extent of 

contamination (after interim remedial action) in the on-site media, to provide a baseline human health risk 

assessment of COPCs identified in those media, and to perform an ecological risk assessment. 

Although a large portion of the soils have been removed and backfilled during the IRA conductecl in 1996, 

elevated concentrations of some contaminants remain at IR 1. Metals were detected at high frequencies 

in soil at IR 1. Metals were also detected in sediment, surface water, and groundwater. Several VOCs, 

SVOCs, pestiCides, and PCBs were also detected at the site. 

The human health risks for current receptors caused by the low level of contaminants at IR 1 are within Of 

below the EPA target risk range of 1.0E-04 to 1 ,OE-06 for cancer-causing chemicals, exceed the FDEP t 

target risk of 1 E-06 for all scenarios, except the maintenance worker, and are below the 1,0 hazard index 

for noncancer-causing chemicals. However, contaminants are present at concentrations indicating that 

adverse carCinogenic and noncarCinogenic health effects might occur for the hypothetical future resident 

exposure scenario using both EPA and FDEP target risks, Aroclor-1254, Aroclor-1260, and arsenic are 

the main contributors to the carcinogenic risk. Antimony, arsenic, copper, iron, and Aroclor-1254 are the 

main contributors to the noncarcinogenic risk. 

The ecological risk assessment concludes that elevated concentrations of copper, lead, and zinc are 

present in sediments near IR 1 that pose potential risks to benthic receptors. Runoff appears to be the 

.. ~" primary migration pathway. In addition, elevated concentrations of pesticides were detected in 
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groundwater samples collected close to the shore, suggesting migration of these contaminants via 

groundwater discharge. However, several pesticides and Aroclor-7260 were not detected in groundwater 

but were present in elevated concentrations in sediments. Recent soil sampling did not include organics 

analysis, therefore, it is unclear if IR 1 soils are the source of the contamination in sediments. 

A feasibility study (FS) is recommended for IR 1. The FS should include the performance of toxicity tests 

to determine whether the concentrations of chemicals detected in sediments are actually toxic to benthic 

organisms. The results of the toxicity tests should be used to identify any additional sampling required to 

support the FS. Finally, the results of the toxicity tests and any additional sampling should be used with 

existing data to support the evaluation of remedial alternatives in the FS. Because of the calculated 

human health risk posed to a future resident, the FS should include the evaluation of NFA and institutional 

controls. Additional remedial actions may be evaluated in the FS based on the results of the toxicity tests 

and any additional sampling. 
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groundwater samples collected close to the shore, suggesting migration of these contaminants via 

groundwater discharge. However, several pesticides and Aroclor-1260 were not detected in groundwater 

but were present in elevated concentrations in sediments. Recent soil sampling did not include organics 

analysis, therefore, it is unclear if IR 1 soils are the source of the contamination in sediments. 

A feasibility study (FS) is recommended for IR 1. The FS should include the performance of toxicity tests 

to determine whether the concentrations of chemicals detected in sediments are actually toxic to benthic 

organisms. The results of the toxicity tests should be used to identify any additional sampling required to 

support the FS. Finally, the results of the toxicity tests and any additional sampling should be used with 

existing data to support the evaluation of remedial alternatives in the FS. Because of the calculated 

human health risk posed to a future resident, the FS should include the evaluation of NFA and institutional 

controls. Additional remedial actions may be evaluated in the FS based on the results of the toxicity tests 

and any additional sampling. 
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6.0 INSTALLATION RESTORATION SITE 3 (IR 3) 

This chapter describes the site-specific evaluation of data for IR 3 (Truman Annex DDT Mixing Area). It 

discusses all investigations conducted at the site, RFVRI rationale, site geology and hydrogeology, nature 

and extent of contamination, contaminant fate and transport, baseline human health risk assessment, and 

ecological risk assessment. Section 6.8 presents a summary and conclusions with recommendations for 

IR 3. 

6.1 UNIT DESCRIPTION 

. . 

The Truman Annex DDT Mixing Area (IR 3) is located at the former site of NAS Building 265 (Figure 6-l). 

The site covers an area of about I/4 acre and is located approximately 1 ,I 00 feet inland from the coastline 

in an area that is restricted to vehicular and pedestrian traffic. Fort Street, which is the westernmost street 

of an adjacent residential area, is located opposite the chain-link fence that marks the Navy’s property 

boundary to the northeast of the site. The topography of the site is flat and turf grass covers most Iof the 

soils. The site is underlain by highly permeable soil with no surface-water drainage or holding features 

present. From the 1940s to the early 1970s the location was used as a DDT mixing area. Powdered 

DDT concentrate was mixed with water and temporarily stored in %-gallon drums both inside and outside 

the former building. The mixed solution was then transferred to trucks for dispersal. Discharges at the 

site were from accidental spills. 

6.2 INVESTIGATION HISTORY 

Several investigations have been performed at IR 3 since the mid-1980s to identify, confirm or delineate 

contamination. The previous investigations are summarized in Section 6.2.1. The investigation rationale 

and scope of this Supplemental RFI/RI are presented in Section 6.2.2. 

6.2.1 Previous lnvestiaations 

An initial investigation of this site was conducted by Geraghty and Miller in 1986. Surface soil sampling 

was conducted and analyzed for pesticides. All these samples were collected from the area that was later 

excavated by BEI. Analytical results indicated that DDT and other pesticides such as BHC were present. 

In 1990, IT Corporation conducted a preliminary RI. Groundwater samples from the site indicated that 

AIK-OES-97-5350 6-l CTO-0007 

6.0 INSTALLATION RESTORATION SITE 3 (IR 3) 

Hev.1 
6113/97 

This chapter describes the site-specific evaluation of data for IR 3 (Truman Annex DDT Mixing Area). It 

discusses all investigations conducted at the site, RFI/RI rationale, site geology and hydrogeology, nature 

and extent of contamination, contaminant fate and transport, baseline human health risk assessment, and 

ecologica! risk assessment. Section 6.8 presents a summary and conclusions with recommendations for 

IR3. 

6.1 UNIT DESCRIPTION 

The Truman Annex DDT Mixing Area (IR 3) is located at the former site of NAS Building 265 (Figure 6-1). 

The site covers an area of about 1/4 acre and is located approximately 1,100 feet inland from the coastline 

in an area that is restricted to vehicular and pedestrian traffic. Fort Street, which is the westernmost street 

of an adjacent residential area, is located opposite the chain-link fence that marks the Navy's pmperty 

boundary to the northeast of the site. The topography of the site is flat and turf grass covers most ':Jf the 

soils. The site is underlain by highly permeable soil with no surface-water drainage or holding features 

present. From the 1940s to the early 19705, the location was used as a DDT mixing area. Powdered 

DDT concentrate was mixed with water and temporarily stored in 55-gallon drums both inside and outside 

the former building. The mixed solution was then transferred to trucks for dispersal. Discharges at the 

site were from accidental spills. 

6.2 INVESTIGATION HISTORY 

Several investigations have been performed at IR 3 since the mid-1980s to identify, confirm or delineate 

contamination. The previous investigations are summarized in Section 6.2.1. The investigation rationale 

and scope of this Supplemental RFIIRI are presented in Section 6.2.2. 

6.2.1 Previous Investigations 

An initial investigation of this site was conducted by Geraghty and Miller in 1986 Surface soil sampling 

was conducted and analyzed for pesticides. All these samples were collected from the area that was later 

excavated by BEL Analytical results indicated that DDT and other pesticides such as SHC were prE~sent. 

In 1990, IT Corporation conducted a preliminary RI. Groundwater samples from the site indicated that 

AIK-OES-97 ·5350 6-1 CTO-0007 



Rev. 1 
6/I 3197 

PARKING 

SITE BOUNDARY 

APPROXIMATE EXTENT OF 

EXCAVATION 

Brown & Root Environmental NAVAL AIR STATIOS 
KEY WEST. FLORIDA 

AIK-OES-97-5350 CTO-0007 

SITE MANAGER; RCD 

DRAWN BY; CLG 

SURVEYED BY; rCM 

SCALE: AS SHOWN 

SITE BOUNDARY 

APPROXIMA TE EXTENT OF 
EXCAVATION 

PARKING 

I CHECKED BY; C8 

I DRAWING DATE; 4/21/97 

I SURVEY DATE; 9/18/96 ~ 
Brown & Root Environmental 

CAD DWC. NO.: 70461R36 1 I PRO, NO.: 7046 

AIK-OES-9?-5350 6-2 

Rev. 1 
6/13/97 

N 

~ 
I 

20 10 0 

APPROX SCALE 

FIGURE 6-1 

SITE LOCATION MAP 
ms 

NAVAL AIR STATIO!'> 
KEY WEST. FLORIDA 

eTO-OOO? 

40 



Rev. 1 
61’13197 

cadmium and seven different pesticide compounds were present in concentrations above established 

standards. The pesticide concentrations in the groundwater suggested that leaching could be occurring at 

the site. 

Subsequently, IT Corporation conducted soil and groundwater sampling during the RFVRI at this site in 

1993. Characterization of contamination at the site indicated that surface soil and groundwater appeared 

to be impacted by metals (e.g., lead and arsenic) and pesticides. The source of groundwater 

contamination appeared to be the leaching of metals and pesticides from the soil (IT Corporation, ‘1994). 

The Final RFVRI prepared by IT Corporation recommended installing new monitoring wells and additional 

soil sampling to further delineate the extent of groundwater contamination; conducting an IRA to remove 

or cap contaminated surface soils; and performing a preliminary feasibility study to determine appropriate 

remedial actions to prevent further migration of contaminants. 

Subsequent to the submittal of the draft Supplemental RFVRI workplan (ABB, 1995), BEI began 

implementation of IRAs at some of the sites at NAS Key West. Delineation and characterization sampling 

of soil focusing on certain pesticides was conducted at IR 3 to supplement the previous data. In 1996, BEI 

performed an IRA to excavate and dispose of pesticide contaminated soil. The IRA removed 735 cubic 

yards of DDT contaminated soil from the site for treatment and disposal, and reduced DDT concentrations 

from 60,000 pg/kg to 21,000 pg/kg. 

6.2.2 Current lnvestiaations 

This section presents a brief discussion of the rationale for conducting the Supplemental RFVRI activities 

at IR 3 and the scope of those field activities performed from August to October 1996. In addition ‘to the 

results from the Supplemental RFVRI, soil data collected to verify the removal of impacted soils were 

obtained from the confirmation sampling conducted after the IRA. Deviations from the Supplemental 

RFI/RI Sampling and Analysis Plan are addressed in Appendix D. Figures 6-2 and 6-3 show the location 

of all soil and groundwater samples obtained during this investigation, as well as those from previous 

investigations. 

6.2.2.1 Investigation Rationale 

Additional sampling of soil and groundwater was conducted at IR 3 to provide more information upon 

which appropriate risk assessments can be based. Sampling of soil was performed on outlying areas to 
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further assess the aerial extent of pesticide contamination within the Navy property and to determine if 

existing outlying surface soil may reflect background conditions. Additional monitoring wells were installed 

and sampled to complete the delineation of pesticides in groundwater. 

6.2.2.2 Scope of Current Field Investigation 

Supplemental field activities at IR 3 included the collection of soil samples to further delineate 

contaminated areas based on earlier sampling activities, monitoring well installation, and groundwater 

sampling to characterize previously-detected levels of contamination. 

6.2.2.2.1 Surface Soil 

Soil sampling data was obtained from the characterization sampling conducted by BEI during the IRA. 

This data was accepted and used in the analyses to provide a more comprehensive analysis of data for 

making decisions about IR 3. Previous sampling at IR 3 had not sufficiently characterized surface soil 

after the interim removal action. Therefore, additional surface soil samples were taken to supplement 

previous soil sampling results. All IR 3 soil samples were analyzed for the following parameters: 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

6.2.2.2.2 Surface Water and Sediment 

No surface-water and sediment sampling was conducted during this investigation. There is no surface 

water or sediment at or near the site. 

6.2.2.2.3 Groundwater 

Groundwater sampling was conducted to determine the presence of pesticides, PCBs, herbicides, and 

metals in groundwater at IR 3. Additional monitoring wells were installed on and offsite to a:ssess the 
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groundwater conditions following the interim removal action. All IR 3 groundwater samples were analyzed 

for the following parameters: 

l Appendix IX herbicides Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

6.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at NAS Key West is included in 

Section 1.4 (Base Environmental Setting) of this document. Applicable unit specific physical 

characteristics are discussed below. 

6.3.1 Hydroneolonv 

Five additional wells (13MW-3 through l3MW-7) were installed by B&R Environmental during this 

investigation. The well construction logs are presented in Appendix E. The depth to groundwater at the 

site ranged from approximately 0.99 feet to 1.28 feet above msl, and the primary hydrogeologic unit 

underlying the site is the surficial oolite limestone aquifer. The direction of groundwater flow as 

determined during the Supplemental RFllRl was generally toward the east with a gradient of 

approximately 0.010 foot/foot. This was consistent with the observations made by IT Corporation in 1993. 

The groundwater flow directions are indicated on Figure 6-3. Recharge of the aquifer appeared to be 

through direct infiltration of precipitation; however, variation in groundwater levels in monitoring wells 

during the investigation suggests the possibility of tidal influence on the groundwater at the site (IT 

Corporation, 1994). 

6.3.2 soils 

During the Preliminary RI in 1990, geotechnical data were obtained from analysis of a composite soil 

sample collected from ground surface to approximately 2 feet bls. Grain size analysis indicated a 

well-graded material with grain sizes ranging from gravel to clay. The pH was 8.35 due to the abundance 

of carbonate soils and rock. The total organic content of 8,700 mg/kg was high, indicating an abundance 

of organic matter which could act to adsorb some contaminants. The permeability of the composite soil 

sample was 6.55 x E-07 cm/set, which is characteristic of a very impermeable material. 

6.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from surface soil and 

groundwater in the vicinity of the Truman Annex DDT Mixing Area. The results of these analyses were 

compared with nature and extent screening values that were selected from a variety of sources including 
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Five additional wells (13MW-3 through 13MW-7) were installed by B&R Environmental during this 

investigation. The well construction logs are presented in Appendix E. The depth to groundwater at the 

site ranged from approximately 0.99 feet to 1.28 feet above msl, and the primary hydrogeologic unit 

underlying the site is the surficial oolite limestone aquifer. The direction of groundwater flow as 

determined during the Supplemental RFIIRI was generally toward the east with a gradient of 

approximately 0.010 foot/foot. This was consistent with the observations made by IT Corporation in 1993. 

The groundwater flow directions are indicated on Figure 6-3. Recharge of the aquifer appeared to be 

through direct infiltration of precipitation; however, variation in groundwater levels in monitoring wells 

during the investigation suggests the possibility of tidal influence on the groundwater at the site (IT 

Corporation, 1994). 

6.3.2 

During the Preliminary RI in 1990, geotechnical data were obtained from analysis of a composite soil 

sample collected from ground surface to approximately 2 feet bls. Grain size analysis indicated a 

well-graded material with grain sizes ranging from gravel to clay. The pH was 8.35 due to the abundance 

of carbonate soils and rock. The total organic content of 8,700 mg/kg was high, indicating an abundance 

of organic matter which could act to adsorb some contaminants. The permeability of the composite soil 

sample was 6.55 x E-07 cm/sec, which is characteristic of a very impermeable material. 

6.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from surface soil and 

groundwater in the vicinity of the Truman Annex DDT Mixing Area. The results of these analyses were 

compared with nature and extent screening values that were selected from a variety of sources including 
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background levels as determined in the Comprehensive Background Report (Appendix F) and ARARs and 

SALs from various state and federal agencies and research institutions. The selection of screening values 

is discussed in Appendix C, Section 3.0, and all potential screening values are listed, by media, in 

Tables C.3-1 through C.3-4. 

This section focuses primarily on chemicals that exceeded the screening values. The tables that 

accompany the text provide results for all detections, with the exceedances shaded for easy identification. 

Figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix H 

contains the full data set used in site characterization and assessment. Appendix I contains the analytical 

results for samples obtained during the August through October 1996 Supplemental RFIIRI. 

6.4.1 Surface Soil 

Data from a number of sampling efforts including the 1995 BEI Delineation Study, the 1995-96 BEI 

Confirmatory Study, and this Supplemental RFIIRI were considered in the analysis of surface soil 

contamination at IR 3. Chemicals that were detected in surface soil samples are listed in Table 6-1. This 

table includes analytical results from all applicable historical sampling events as well as the Supplemental 

RFIIRI. Figures 6-4 and 6-5 show the occurrence of compounds that exceeded screening values in 

surface soil. Metals accounted for most of the chemicals detected in the surface soil at the Truman Annex 

DDT Mixing Area although certain pesticides, particularly 4,4’-DDT and its degradation products, were 

also frequently detected. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III ESTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 

6.4.1.1 Volatile Organic Compounds 

VOCs were not analyzed in surface soil at IR 3. 

6.4.1.2 Semivolatile Organic Compounds 

SVOCs were not analyzed in surface soil at IR 3. 
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CHEMICALS DETECTED IN SURFACE SOIL AT IR 3 
NAS KEY WEST 

PAGE 1 OF 9 

Location I Source”’ I Parameter 1 Result 1 Qual.‘2’ I 
INORGANICS (mglkg) 

~~~ 

113SB-17(F15) lBEl(D) 1995 /Aluminum 1 1,690 1 Ei 1 

13JlZ(C) IBEI(C) 1995 IAluminum 1 1,650 

l3SB-16(H15) IBEI(D) 1995 IAluminum 1 1,460 EI 

13F13(C) IBEI(C) 1995 lAluminum 1 1,410 

l3SB-2O(A15) lBEl(D) 1995 IAluminum 1 1,350 El 
7 irl l3SB-19(B15) BEI 1995 Aluminum 1,200 El 

13Dll (C) BEI 1995 Aluminum 1,110 

l3SB-14(K15) BEI 1995 Aluminum 1.040 Ei 
,  I  .  I  

13Jll (C) BEI 1995 Aluminum 1,030 

13D13(C) BEI 1995 Aluminum 934 

l3SB-10 BEI 1995 Aluminum 836 El 

13SB-15(J15) BEI 1995 Aluminum 795 El 

II~sB-~ 

l3SB-6 

IBEI(D) 1995 IAluminum 

BEI 1995 

1 736 1 EI 1 

Aluminum 1 718 El 

1358-7 IBEMD~ 1995 IAluminum 1 693 El 

I Location I Sourcel” I Parameter I Result I QuaI. I 

II~SB-8 IBEI(D) 1995 IAntimony 1 0.38 1 BR 1 

113SB-7 IBEI(D) 1995 IAntimony 1 0.38 1 B3 1 

1 l3SB-9 IBEI(D) 1995 IAntimony 1 0.33 1 BY, 1 

113SB-10 IBEI(D) 1995 IAntimony 1 0.3 1 B3 1 

I351 l(C) (BEI 1995 IAntimony I 0.19 1 B2 

13C13(C) IBEIIC) 1995 IAntimonv 0.18 1 B9 , , , 
f  

l3Hl O(C) 

L 

13C12(C) 

BEI 1995 IAntimony 

BEI 1995 Antimony 

0.15 

0.18 

B7 

‘32 

> 
~ 
o 
m en 
tb 
-;-t 
(}1 
w 
(}1 
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13SB-15(Jl5) BEI 1995 Arsenic 2.4 NI 

Location 

13Jl2(C) 
I301 1 (C) 

13Cl2(C) 
l3El00 

13F13(C) BEI 1995 Arsenic 2.3 l3SB-6 

l3Jl3 BElID) 1995 Arsenic 2.2 l3SB-12 , .I I I 

l3Hl O(C) IBEI(C) 1995 Arsenic I 2.1 1 
l3SB-16(Hl5) IBEMDI 1995 IArsenic 2 N, 

, 
~ I 

I 
- 

I 

l3SB-20(A15) BEI 1995 Arsenic 1.9 "'I 

13SB-8 BEI 1995 Arsenic 1.5 Ni 

l3Jl l(C) BEI 1995 Arsenic 1.5 

l3SB-12 BEI 1995 Arsenic 1.5 Nl 

13Cl2(C) BEI 1995 Arsenic 1 B2 

13SB-7 BEI 1995 Arsenic 0.97 B-J& 

l3SB-18(D15) 

I3SB-15(Jl5) 

BEI 1995 Barium 

BEI 1995 Barium 

381 El 
192 E1 

- - -, - , - -. \ -, --. .-. . . 

13Hl3(C) IBEI(C) 1995 IBarium 1 37.6 1 1 

Se-. -- . _. _. . . Aer Result QuaI.“’ 

BEI 1995 Barium 35.5 
BEI 1995 Barium 34.4 

BEI 1995 Barium 32.6 
BE1UI.X 1995 Barium 31 1 

BEI 1995 Barium -26.1 

BEI 1995 Barium 23.6 El 
13Cl3(C) BEI 1995 Barium 20.8 

l3SB-7 BEND) 1995 Barium 20.1 Ed 

l3Jll (C) 
l3SB-9 

. -I 

BEI 1995 Barium 17 
BEI 1995 Barium 16.2 WI 

l3SB-IO BEI 1995 Barium 16.1 ‘WI 

l3SB-8 BEI 1995 Barium 15 WI 
l3Gl O(C) 

l3SB-1 

BEI 1995 Barium 13.9 

B&RE 1996 Barium 12.8 

11.4 

l3SB-18(Dl5) IBEI(D) 199 15 IBeryllium . , . r 

l3SB-12 IBEI(D) 199 

0.14 1 BR 

15 Beryllium 0.14 B3 

l3SB-16(Hl5) BEI 1995 Beryllium 0.12 B3 

l3SB-14(Kl5) BEI 1995 Beryllium 0.12 B3 

l3SB-20(Al5) BEI 1995 Beryllium 0.12 BQ 

l3SB-19(Bl5) 

l3SB-IO 

l3SB-9 

l3SB-6 

BEI 1995 Beryllium 

BEI 1995 Beryllium 

BEI 199 5 IBeryllium 

BEND) 1995 IBervllium 

” 

0.11 B3 

0.1 B3 

1 0.1 1 B? 1 
I 0.1 t B= i 

l3SB-7 

l3SB-15(Jl5) 

l3SB-8 
.I. *1.-.,*\ 
ial I J(b) 

l3El O(C) 

I - -4 

BEI 1995 Beryllium 0.1 ‘33 

BEI 1995 Beryllium 0.1 ‘33 

BEI 1995 Beryllium 0.09 83 
--.,-. I^^_ 
atI .IYY3 Befyiiium 0.07 62 

BEI 1995 Beryllium 0.06 ‘32 

0> 
I ...... 

W 
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Location 1 Source”’ I Parameter I Result I QuaI.“’ 

13J12(C) IBEI(C) 1995 /Beryllium I 0.04 1 B2 

13Fl3(C) BEI 1995 Beryllium 0.03 82 

l3Dll (C) BEI 1995 Beryllium 0.02 B2 

13Dl3(C) BEI 1995 Beryllium 0.02 ‘32 

l3Jll (C) BEI 1995 Ben/Ilium 0.01 

l3SB-13 IBEI(D) 1995 ICadmium 0.65 1 

13Hl3(C) IBEI(C) 1995 ICadmium I 0.45 1 82 

113Jl2(C) IBEI(C) 1995 ICadmium I 0.37 1 B2 1 

13D13(C) IBEI(C) 1995 ICadmium I 0.37 1 

l3SB-12 IBEI(D) 1995 kadmium 0.32 1 B? , , 
l3SB-9 BEI 1995 Cadmium 0.31 B3 

l3SB-6 BEI 1995 Cadmium 0.26 83 

13ElO(C) BEI 1995 Cadmium 0.21 B7 

113Jll(C) IBEI(C) 1995 ICadmium 1 0.2 1 B2 1 

113SB-10 IBEI(D) 1995 ICadmium I 0.16 1 B3 1 

l3SB-7 

13Cl31C~ 

BEI 1995 Cadmium 

BEI0 1995 kadmium 

0.16 1 f33 

I 0.15 I I37 
. ,  .  I  

l3SB-8 BEI 1995 Cadmium 0.14 

l3Dl l(C) 

13C12(C) 

, B3 

BEI 1995 Cadmium 0.11 ‘32 

BEI 1995 Cadmium 0.1 82 

113GlO(C) IBEI(C) 1995 ICadmium 1 0.1 1 f32 1 

I Location I Source”’ I Parameter I Result I Qual.(‘) I 

. , 
I I . 

I3SB-13 IBEI(D) 1995 IChromium I 10.2 I E,N,*l 

113SB-20(Al5) IBEI(D) 1995 IChromium 1 IO 1 EINI*I 1 

113SB-14(Kl5) IBEI(D) 1995 IChromium 1 9.8 1 E,N,*l 1 

13Fl3(C) IBEI(C) 1995 IChromium 8.8 1 

l3SB-2 IB&RE 1996 IChromium 7.8 1 

l3Jll (C) 

l3SB-8 

IBEI(C) 1995 IChromium 

IBEI(D) 1995 IChromium 

4.7 1 

4 EIN1*l 

113SB-7 IBEI(D) 1995 IChromium I 3.4 1 E,N,*l 1 

117CR-G IBEI(D) 1995 Chromium 

RRRF I ‘JOG If!hmmitwn 

3.3 1 EIN1*l 

I 77 I 

1 1.3 1 f% 1 

113Fl3(C) IBEI(C) 1995 /Cobalt 1 0.84 1 B7 1 

l3SB-13 BEI 1995 Cobalt 0.79 1 83 

l3SB-15(Jl5) IBEI(D) 1995 /Cobalt 0.78 ( 83 

o 
-j 
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Location I Source”’ I Parameter I Result I Qual.‘2’ 
l3SB-20(Al5) ~BEI(D) 1995 ICobalt 0.77 1 B3 

l3SB-19(Bl5) BEI 1995 Cobalt 0.74 B3 

l3SB-14(K15) BEI 1995 Cobalt 0.63 B3 

l3SB-16(Hl5) BEI 1995 Cobalt 0.59 B? 

113Jl2(C) IBEI(C) 1995 ICobalt 

113SB-9 /BEI 1995 ICobalt 1 0.55 1 BR 1 

113Hl3(C) IBEI(C) 1995 ICobalt I 0.52 I f32 I 
13ElO(C) BEI 1995 Cobalt 0.47 B2 

l3SB-2 BLRE 1996 Cobalt 0.41 

13Dl3(C) BEI 1995 Cobalt 0.39 B2 

l3SB-12 BEI 1995 Cobalt 0.36 B3 

l3Jl l(C) BEI 1995 Cobalt 0.29 B2 

13Cl2(C) BEI 1995 Cobalt 0.26 I37 

113Dl l(C) IBEI(C) 1995 ICobalt 1 0.23 1 I37 i 

113Cl3(C) IBEI(C) 1995 (Cobalt 1 0.2 1 B7 1 

l3SB-6 BEI 1995 Cobalt 0.18 B3 

l3SB-IO BEI 1995 Cobalt 0.15 B3 

l3SB-7 BEI 1995 Cobalt 0.14 B3 

l3Gl O(C) BEI 1995 Cobalt 0.14 I37 

II~SB-8 IBEI(D) 1995 ICobalt 1 0.12 1 Brc 1 

113SB-7 IBEI(D) 1995 Icopper 1 5.4 1 Nl*l 1 

113Gl01C) IBEI~ 1995 lc0DDer I 5.3 I I 

113HlO(C) IBEI(C) 1995 ICobalt 0.08 1 

~ 
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13Hl3(C) BEI 1995 Iron 2,240 

13Jll(C) BEI 1995 Iron 2,040 

l3El O(C) BEI 1995 Iron 1,630 

l3SB-12 BEI 1995 Iron 1,585 El*1 

113Dl.30 IBEMCI 1995 llron I 1.130 I I 
113Dl10 IBEIIC~ 1995 llron 1 1.080 1 I 

l3SB-8 BEI 1995 Iron 629 E,*l 

13Cl3(C) BEI 1995 Iron 527 

l3SB-1 B&RE 1996 Iron 438 

l3SB-1 IB&RE 1996 ILead 27.3 

IBEI(D) 

1 

l3SB-10 1995 ILead 1 24 1 E,*l 

113Hl00 IBEI~C~ 1995 ILead I 22.9 I I 
113Gl00 IBEIIC~ 1995 ILead 1 20.6 1 I 
I I~SB-8 IBEIID~ 1995 ILead 16.6 1 El*1 

l3SB-13 IBEI(D) 1995 IManganese I 99.4 I E,N,*l 

113SB-14(Kl5) IBEI(D) 1995 IManganese 1 68.3 1 E,N,*l 1 

l3SB-16(H15) BEI 1995 Manganese 63 E,N,*l 

l3SB-15(Jl5) BEI 1995 Manganese 59.6 EINI*l QJ 
Q?< 

l3SB-2 B8RE 1996 Manganese 58.1 $1 
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Location Source”’ Parameter Result QuaI!*’ 

13312(C) BEI 1995 Manganese 54.7 

13D13(C) BEI 1995 Manganese 53.2 

13F13(C) BEI 1995 Manganese 44.8 

l3SB-20(A15) BEI 1995 Manaanese 43.6 E,N,*l 

13H13(C) 

l3SB-12 

l3SB-7 

13C120 

BEI 1995 Manganese 

BEI 1995 Manganese 

BEI 1995 Manganese 

IBEItC\ 1995 Manoanese 

I I 

43.1 

41 EiN,*l I I 

26.8 EIN1*l 

73 6 

11351 l(C) IBEI(C) 1995 IManganese 1 21.1 1 1 
113SB-6 IBEI(D) 1995 IManganese 1 19.4 1 E,ti,‘fl 

? 
G 

l3SB-10 BEI 1995 Manganese 17.7 EINl*l 

l3SB-9 BEI 1995 Manganese 14.4 E,N,*l 

13C13(C) BEI 1995 Manganese 13.6 

l3Gl O(C) BEI 1995 Manganese 13.2 

1358-8 BEI 1995 Manganese 11.1 E,N,*l 

113S~-8 JBEI(D) 1995 INickel 0.95 ‘33 

(» 
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Location 1 Source”’ I Parameter I Result I Qual.‘*’ 

13GlO(C) IBEI(C) 1995 INickel 0.89 1 B7 

1358-12 IBEI(D) 1995 /Selenium 0.75 1 

13ElO(C) IBEI(C) 1995 ISelenium I 0.62 1 f37 

l3SB-17(F15) BEI 1995 Selenium 0.58 

1358-l 5(J15) BEI 1995 Selenium 0.53 

l3SB-20(A15) BEI 1995 Selenium 0.47 B3 

l3SB-16(H15) IBEI(D) 1995 Iselenium 0.46 1 

1358-6 IBEI(D) 1995 Iselenium 0.44 1 83 \ 
l3SB-14(K15) BEI 1995 Selenium 0.39 1 f33 

13F13U IBEI~ 1995 Selenium 0.37 I B7 
.  ,  

13H13(C) 

I  I  

BEI 1995 Selenium 0.36 ‘32 

l3SB-19(B15) BEI 1995 Selenium 0.3 B3 

113J12(c) IBEI(C) 1995 /selenium 1 0.28 1 82 1 
II~sB-~ IBEI(D) 1996 (setenium I 0.27 I 83 I 

1 l3SB-7 IBEI(D) 1995 ITin I 3.6 1 B3E,N,*1 1 

l3SB-9 BEI 1995 Tin 1.8 B3E1N1*1 

l3SB-10 BEI 1995 Tin 1.8 B3E,N,*1 

1388-8 BEIfD) 1995 Tin 1.3 B~EINI*I 

113SB-M(J15) IBEI(D) 1995 IVanadium I 4.3 1 B3 

l3SB-1 IB&RE 1996 IVanadium I 4.2 1 

l3SB-9 IBEI(D) 1995 /Vanadium 4.1 1 83 
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Location I Source(‘) I Parameter I Result I Qual.(” 
l3SB-10 IBEI(D) 1995 IVanadium I 2.6 1 B1 

113SB-7 IBEI(D) 1996 IVanadium I 2.4 IBli 

13C13(C) BEI 1995 Vanadium 2.2 

l3SB-6 BEI 1995 Vanadium 2 f33 

13G101C) BEKCI 1995 Vanadium 1.9 

1 l3SB-1 IB&RE 1996 IZinc 21.3 1 I 

en 
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Location 
13H10(C) 
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Parameter Result Qual. 
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Location 1 Source”) I Parameter I Result [ Qual.f2) 
l3SB-12 IBEI(D) 1995 14.4’-DDE I 18 I 

113SB-19(Bl5) (BEI 1995 14.4*-DDE I 11 I I 
ll3Cl3(C) IBEK) 1995 14.4’-DDE I 4.6 1 JD 

113SB-13 IBEI(D) 1995 14,4’-DDT I 99 

l3SB-2O(Al5) BEI 1995 4,4’-DDT 56 

l3SB-2 B&RE 1996 4,4’-DDT 52.1 Jl 
l3SB-8 BEI 1995 4,4’-DDT 51 

l3SB-6 BEI 1995 4,4’-DDT 44 

l3SB-10 BEI 1995 4,4’-DDT 40 “I 
l3SB-7 BEI 1995 4,4’-DDT 22 

l3SB-17(Fl5) BEI 1995 4,4’-DDT 20 Dl 

l3SB-18(Dl5) BEI 1995 4,4’-DDT 16 

l3SB-19(Bl5) BEI 1995 4,4’-DDT 13 

l3SB-1 B&RE 1996 4,4’-DDT 12.8 J1 

l3SB-12 IBEI(D) 1995 14/l’-DDT 1 11.2 1 

l3SB-15(Jl5) IBEI(D) 1995 14,4’-DDT 6.7 1 JI 

IBEUC) 1995 14.4’-DDT I 6 I .IDP I 

Location I Source(‘) I Parameter I Result I QuaI. 
l3SB-16(H15) IBEI(D) 1995 IMethoxychlor 1 29 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Data Sources: 

BEI 1995 - Delineation Study (BEI, 1995) conducted in 1995 by BEI 
BEI 1995-96 - Confirmation Study (BEI, 1997) conducted in 1995 and 1996 
by BEI 
B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 

h - 
B3 - 

82 - 

NI - 
*1 - 

x - 
D - 
E - 

P - 

J - 

Dl - 
JI - 

Qualifier definition not available. 

Qualifier definition not available. 

Analyte was found in the blank as well as the sample. 

Qualifier definition not available. 

Qualifier definition not available. 
Qualifier definition not available. 
Compound analyzed at the secondary dilution factor. 
The concentration of the analyte exceeds the calibrated range of the 
instrument. 
PesticidelPCB target analyte that is greater than 25 percent difference 
for the detected concentrations between the two GC columns. 
The associated value is an estimated quantity. 
Qualifier definition not available. 

Qualifier definition not available. 

113SB-18(015) IBEKD) 1995 IEndrin aldehvde I 5.2 I I 
113SB-17(Fl5) IBEND) 1995 IEndrin aldehvde I 4.0 I I 

0> 
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Location Parameter 

13SB-16(H15) Methoxychlor 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 

Data Sources: 
BEI(D) 1995 - Delineation Study (BEl, 1995) conducted in 1995 by BEl 
BEI(C) 1995-96 - Confirmation Study (BEl, 1997) conducted in 1995 and 1996 
by BEl 
B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

2 Qualifier (QuaL) Codes: 
E1 - Qualifier definition not available. 

B3 - Qualifier definition not available. 

B2 - Analyte was found in the blank as well as the sample. 

N1 - Qualifier definition not available. 

*1 -
X -
0 -
E -

P -

J -
0 1 -

J1 -

Qualifier definition not available. 
Qualifier definition not available. 
Compound analyzed at the secondary dilution factor. 
The concentration of the analyte exceeds the calibrated range of the 
instrument. 
Pesticide/PCB target analyte that is greater than 25 percent difference 
for the detected concentrations between the two GC columns. 
The associated value is an estimated quantity. 
Qualifier definition not available. 

Qualifier definition not available. 
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APPROX. SCALE 
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THE SELECTION OF THE NATURE AND EXTENT 
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APPROXIMATE EXTENT 
OF EXCAVATION 

NOTE: ALL ORGANIC CONCENTRATIONS ARE IN &kg 

NOTE: ALL INORGANIC CONCENTRATIONS ARE IN mg/kg. 

NOTE: NO SUBSURFACE SOIL SAMPLES WERE COLLECTED AT IR 3 

NOTE: DUE TO SPACE LIMITATIONS, OTHER SOIL CHEMICAL 
CONCENTRATIONS ARE SHOWN ON FIGURE 6-5. ALL SOIL 
CHEMICAL CONCENTRATIONS ARE SHOWN ON A FOLDOUT 
MAP AT THE END OF THIS CHAPTER. 
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6.4.1.3 Pesticides 

A number of pesticides were detected in surface soil at IR 3. 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were 

detected at a number of sample locations in the vicinity of the Truman Annex DDT Mixing Area. Maximum 

concentrations were consistently detected in one of two samples from the northeastern edge of the 

excavated area. The maximum concentrations of 4,4’-DDD (7,500 ug/kg) and 4,4’-DDT (21,000 ug/kg) 

were detected at 13D13(C). The maximum concentration of 4,4’-DDE was located slightly to the southeast 

at 13F13(C) (19,000 ug/kg). 4,4’-DDE and 4,4’-DDT were detected at 26 of 29 sample locations. 4,4’-DDE 

was detected in excess of its 100 ug/kg-screening value at 16 of those 26 sample locations. 4,4’-DDT 

was detected in excess of its 100 ug/kg-screening value at 12 of those 26 sample locations. 4,4’-DDD 

was detected at fewer sample locations (seven); however, it was in excess of its screening value at each 

sample location where it was detected. Endrin was detected in excess of its IOO-ug/kg screening] value at 

two sample locations on the northeastern edge of the excavated area [13F13(C) (370 ug/kg) and 13D13(C) 

(190 ug/kg)]. Other compounds detected, but not in excess of screening criteria, included endrin <aIdehyde 

and methoxychlor. 

6.4.1.4 Polychlorinated Biphenyls 

No PCBs were detected in surface soil at IR 3. PCBs were tested for during the BEI 1995 Delineation 

Investigation and the Supplemental RFI/RI, but were not tested for during the BEI Confirmation 

Investigation. 

6.4.1.5 lnorganics 

lnorganics were detected at several sample locations in the vicinity of the Truman Annex DDT Mixing 

Area. The maximum concentrations commonly occurred in samples adjacent to Fort Street. The 

maximum concentrations were divided among eight sample locations along Fort Street, although the 

greatest number (four) occurred at l3SB-17(F15), directly east of the excavated area on the opposite side 

of Fort Street, The maximum concentrations of antimony (4.4 mg/kg), beryllium (0.17 mg/kg), chromium 

(15.1 mg/kg), copper (53.8 mg/kg), cyanide (4.8 mg/kg), iron (10,700 mg/kg), lead (566 mg/kg), mercury 

(4.1 mg/kg), manganese (115 mg/kg), nickel (20.5 mg/kg), silver (0.43 mg/kg), tin (79.7 mg/kg), vanadium 

(9.4 mg/kg), and zinc (1,430 mg/kg), which all exceeded their respective screening values, were detected 

at sampling locations along either side of Fort Street. The maximum concentration of arsenic was 

detected beyond the western edge of the excavated area at 13ElO(C) (13 mg/kg). The inorganics that 

most commonly exceeded screening values included mercury, which was detected in excess of its 

0.06-mg/kg screening criteria at 25 of 29 sample locations, and lead and zinc, which were detected in 
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excess of their screening values at 24 of 29 sample locations. lnorganics detected at IR 3 at levels below 

the screening value included aluminum, barium, cadmium, cobalt, and selenium. Overall detection was 

most frequent for arsenic (detected at 29 of 32 sample locations), lead (detected at 29 of 29 sample 

locations), and aluminum, barium, chromium, copper, manganese, mercury, nickel, vanadium, and zinc 

(all detected at 27 of 29 sample locations). 

6.4.2 Groundwater 

Data from a number of sampling efforts including the 1990 Preliminary RI, the 1993 Preliminary RFI/RI, 

and this Supplemental RFI/RI were considered in the analysis of groundwater contamination at IR 3. 

Chemicals that were detected in groundwater samples are listed in Table 6-2. This table includes 

analytical results from all applicable historical sampling events as well as this Supplemental RFI/RI. 

Figures 6-6 and 6-7 show the occurrence of analytes that exceeded screening values and indicate 

possible groundwater contamination. Groundwater contamination beneath the site is predominantly 

attributable to inorganics and pesticides. 

Screening values were obtained from a variety of sources including: SDWA, MCLs, SDWA Secondary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1, 

and Table C.3.4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

6.4.2.1 Volatile Organic Compounds 

VOCs were identified in the groundwater underlying the site in 1990. During the 1990 Preliminary RI, 

1 ,I -dichloroethane, acetone, chlorobenzene, and methylene chloride were detected in several monitoring 

wells. Methylene chloride was detected in all three wells that were sampled. l,l-Dichloroethane and 

acetone were each detected in two of the wells, while chlorobenzene was detected in a single well. None 

of the detections exceeded screening values. In 1993, IT Corporation tested for VOCs in two of the wells 

where they had been detected previously and in two newly installed wells. No VOCs were detected in any 

of these wells in 1993. VOCs were not analyzed in B&R Environmental’s 1996 sampling as per the 

approved Sampling and Analysis Plan (ABB, 1995). 
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TABLE 6-2 

CHEMICALS DETECTED IN GROUNDWATER AT IR 3 
NAS KEY WEST 

PAGE 1 OF 2 

1 Location 1 Source”’ 1 Parameter 1 Result IQual.“‘I 
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13MW3-2 IIT 1990 Aluminum 64.8 B, 

13MW3-2 /IT 1993 IArsenic 
I 

2.8 1 BiW 

113MW-1 IIT 1993 IBarium I 47.K 1-m 

113MW3-1 IIT 1993 IBarium 1 44.3 1 BI 1 

/13MW3-1 IIT 1990 IBarium 1 41.2 1 BI 1 

1 l3MW-2 IIT 1993 IBarium 1 39.3 1 BI 1 

13MW3-3 IT 1990 Barium 35.8 B1 

13MW3-3 IT 1993 Barium 26.2 B, 

l3MW-3 B&RE 1996 Barium 21.8 

13MW3-2 IT 1990 Barium 19.6 B, 

13MW3-2 IT 1993 Barium 10.8 Bq 

13MW3-1 

ll3MW-2 

IIT 1993 

IIT 1993 

IChromium 

IChromium 

Il3MW3-3 IIT 1990 ICopper I --i5.7r 

IIT 1993 Lead 13.5 

IIT 1993 Lead 9.7 

r 1990 Lead 8.4 

T 1990 Lead 5.6 

I&RE 1996 Lead 3.7 

T 1993 Manganese 12.6 B, 

13MW3-3 

13MW3-2 

IT 1990 

IT 1990 

Manganese 

Manganese 

f 
9.6 BIE 

I 5.8 B,E 

113MW3-1 IIT 1990 /Manganese 1 5.6 1 BiE 1 

13MW3-3 IT 1993 Manganese 3.4 B1 

l3MW-1 IT 1993 Mercury 0.27 

13MW3-3 IT 1990 Mercury 0.22 

l3MW-3 B&RE 1996 Mercury 0.12 

13MW3-2 IT 1990 Silver 7.6 BI 

13MW3-1 IT 1993 Tin 31.3 B, 

l3MW-7 B&RE 1996 Vanadium 13.9 

l3MW-3 B&RE 1996 Vanadium 4.8 

l3MW-4 B&RE 1996 Vanadium 3.2 

l3MW-5 B&RE 1996 Vanadium 2.4 

13MW3-3 IT 1990 Zinc 357 
Il3MW3-1 IIT 1990 IZinc I I-K=% I 

113MW-7 IB&RE 1996 IZinc I 11n ~--~~I 113MW-1 IIT 1993 khromium 1 16.3 1 1 

~ o 
6 
8 
-..J 

Source(l) Parameter 
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TABLE 6-2 

CHEMICALS DETECTED IN GROUNDWATER AT IR 3 
NAS KEY WEST 

PAGE 2 OF 2 

I Location I Source”) I Parameter 1 Result IQual.‘2’I 

113MW-1 IIT 1993 kinc I 61.4 I I 
Il3MW3-2 IIT 1990 IZinc 146.11 1 

l3MW-2 IT 1993 Zinc 38.7 

13MW3-2 IT 1993 Zinc 16.4 Bl 

13MW3-3 IT 1993 Zinc 14.6 B, 
I I I I 8 

13MW3-1 IIT 1993 IZinc 12.8 1 B, 

SEMIVOLATILE ORGANIC COMPOUNDS @g/L) 
.A.. .:.:.>: . . . . . . . . . . . . . . . . . . . . . . . . . . :..::..: . . . . . . . . . . . . . . . . . .,. ,.,. .,... . . . 

~rf~~~~~l.~~~~~~~~j:~~~~~~~j~~~~~~~~~i~~~~l~p~~~~~t~.~,,:, ::jiii:i:iiiii.ii:iiiilsliil:iii:l ;:r,rlil:l,;;i:.: 

VOLATILE ORGANIC COMPOUNDS @g/L) 

13MW3-1 IT 1990 1 ,I-dichloroethane 2 J 
13MW3-3 IT 1990 l,l-dichloroethane 1 J 
13MW3-2 IT 1990 Acetone 6 J 

13MW3-1 IT 1990 Acetone 6 J 

13MW3-3 )IT 1990 IChlorobenzene 4 1 J 

13MW3-2 IIT 1990 IMethylene chloride 2 1 BYJ 

113MW3-3 IIT 1990 IMethylene chloride I 1 I b-1 
113MW3-1 IIT 1990 IMethylene chloride I 1 1 bJ I 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-4). 
1 Data Sources: 

IT 1990 - RI (IT Corporation, 1991) conducted in 1990 by IT Corporation 
IT 1993 - RFllRl (IT Corporation, 1994) conducted in 1993 by IT Corporation 

(1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
B1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
S - The reported value was determined by method of standard additions. 
W - Post-digestion spike for GFAA was out of control limits (85-l 15 percent), 

while sample absorbance was less than 50 percent of spike absorbance. 
E - The reported value is estimated because of the presence of interference. 
Cl - Confirmed on secondary column. 

D - Compound analyzed at the secondary dilution factor. 
J - The associated value is an estimated quantity. 
+ - Altered pattern. 
82 - Analyte was found in the blank as well as the sample. 

~ o 
o o ..... 

Location 

13MW-1 

13MW3-2 

13MW-2 

13MW3-2 

13MW3-3 

13MW3-1 

Source Parameter 

IT 1993 Zinc 

IT 1990 Zinc 

IT 1993 Zinc 

IT 1993 Zinc 

IT 1993 Zinc 

IT 1993 Zinc 

TABLE 6-2 

CHEMICALS DETECTED IN GROUNDWATER AT IR 3 
NAS KEY WEST 

PAGE 2 OF 2 

Result Qual.(2) 

61.4 

46.1 

38.7 

VOLATILE ORGANIC COMPOUNDS (lJg/L) 

13MW3-1 IT 1990 1,1-dichloroethane 2 
13MW3-3 IT 1990 1,1-dichloroethane 1 
13MW3-2 IT 1990 Acetone 6 
13MW3-1 IT 1990 Acetone 6 
13MW3-3 IT 1990 Chlorobenzene 4 
13MW3-2 IT 1990 Methylene chloride 2 

13MW3-3 IT 1990 Methylene chloride 1 

13MW3-1 IT 1990 Methylene chloride 1 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-4). 

Data Sources: 
IT 1990 - RI (IT Corporation, 1991) conducted in 1990 by IT Corporation 

J 
J 
J 
J 
J 

82J 

82J 

82J 

IT 1993 - RFIIRI (IT Corporation, 1994) conducted in 1993 by IT Corporation 
(1994) 

8&RE 1996 - Supplemental RFIIRI conducted in 1996 by 8&R Environmental 
2 Qualifier (QuaL) Codes: 

8 1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
S - The reported value was determined by method of standard additions. 
W - Post-digestion spike for GFAA was out of control limits (85-115 percent), 

while sample absorbance was less than 50 percent of spike absorbance. 
E - The reported value is estimated because of the presence of interference. 
C1 - Confirmed on secondary column. 

o - Compol,lnd analyzed at the secondary dilution factor. 
J - The associated value is an estimated quantity. 
+ - Altered pattern. 
82 - Analyte was found in the blank as well as the sample. 
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+ THE SELECTION OF THE NATURE AND EXTENT 
SCREENING VALUES IS OISCUSSEO IN APPENDIX C. 

NOTE: ALL CONCENTRATIONS ARE IN pg/kg. 
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CHEMICAL CONCENTRATIONS. 

LEGEND 

13MW3-l @ MONITORING WELL LOCATION 
IT CORPORATION (1990) 

!3Mi&-! fi MONITnRINC: W-LC LQC.ATQJ - - . . - . - 

IT CORPORATION (1993) 

13MW-3 + MDNITORJNG WELL LOCATION 
B&f? ENVIRONMENTAL (1996) 

v ALSO SAMPLED BY IT CORPORATION (1993) 

WE MANAGER: RCD CHECKEO BY: cl3 FIGURE 6-7 
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NOTE: 8&R ENVIRONMENTAL ALSO SAMPLED GROUNDWATER IN 1996. 
SINCE NO DETECTED PARAMETERS EXCEEDED SCREENING 
VALUES. THERE IS NO FIGURE DEPICTING 1996 GROUNDWATER 
CHEMICAL CONCEN TRA TIONS. 
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~ ALSO SAMPLED SY IT CORPORATION (1993) 

FIGURE 6-7 
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CONCENTRATIONS 
ms 
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KEY WEST. FLORIDA 
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6.4.2.3 Pesticides 
” -. 

.-_ 

A number of pesticides were detected in excess of their screening values in the groundwater at IR 3 in IT 

Corporation’s 1990 and 1993 sampling efforts. In 1990, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, alpha-BHC, beta- 

BHC, delta-BHC, dieldrin, and heptachlor epoxide were detected in excess of their screening values at 

IR 3 in the area that was later excavated north of Building 266. 4,4’-DDD was detected in excess of its 

0.1~ug/L screening value at all three monitoring wells sampled by IT Corporation in 1990. 4,4’-DDE: and 

4,4’-DDT were detected in excess of their 0.1~ug/L screening value at a single monitoring well, 13MW3-3 

(0.19 ug/L and 0.21 us/L, respectively) and were not detected elsewhere in groundwater at IR 3 in ‘1990. 

Alpha-BHC and delta-BHC were both detected in excess of their screening values in the same well. 

Beta-BHC and dieldrin were detected in excess of screening values at all three monitoring wells sampled 

in 1990. Heptachlor epoxide was detected in excess of its screening value at a single well, 13M’W3-2 

(0.14 us/L). In IT Corporation’s 1993 sampling effort, the same pesticides were detected in excess of their 

respective screening values, except heptachlor epoxide, which was not detected. Additionally, chlordane 

was detected in excess of its 0.03~ug/L screening value at a single monitoring well, 13MW3-2 (1.9 us/L), 

where it was not detected in 1990 sampling. 4,4’-DDD was detected in excess of its screening value at 

two wells which were also sampled in 1990. Concentrations of 4,4’-DDD decreased at 13MW3-3, but 

increased at 13MW3-2. 4,4’-DDD was not detected at 13MW3-1, where it had previously been detected. In 

IT Corporation’s 1993 sampling, 4,4’-DDE was detected in excess of its 0.1~ug/L screening value in three 

monitoring wells: l3MW-1 and l3MW-2, both new wells, and 13MW3-2, where it was not detected in ‘1990. 

It was not detected in 13MW3-3, where it had previously been detected. 4,4’-DDT was detected in excess 

of its screening value at two monitoring wells: 13MW3-2, where it was not detected in 1990, and l3MW-1, a 

new monitoring well. 4,4’-DDT contamination was no longer in evidence at 13MW3-3. Lower 

concentrations of alpha-BHC, beta-BHC, and dieldrin were detected in 1993 than in 1990; however, the 

concentrations were still in excess of screening values. Dieldrin was detected in several wells in which it 

was not found in 1990 and concentrations were greater than the single 1990 detection of dieldrin in 

groundwater. Dieldrin was also detected in 1993 at the same location where it occurred in 1990, but the 

concentration had decreased. No pesticides were detected in groundwater samples collected during B&R 

Environmental’s 1996 Supplemental RFVRI. 

6.4.2.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at IR 3. 
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A number of pesticides were detected in excess of their screening values in the groundwater at IR 3 in IT 

Corporation's 1990 and 1993 sampling efforts. In 1990, 4,4'-000, 4,4'-00E, 4,4'-ODT, alpha-BHC, beta

BHC, delta-BHC, dieldrin, and heptachlor epoxide were detected in excess of their screening values at 

IR 3 in the area that was later excavated north of Building 266. 4,4'-DDD was detected in excess of its 

O.1-lJg/L screening value at all three monitoring welts sampled by IT Corporation in 1990. 4,4'-ODE and 

4,4'-DDT were detected in excess of their 0,1-f.Jg/L screening value at a single monitoring well, 13MW3-3 

(0.19 f.J9/L and 0.21 JJ9/L, respectively) and were not detected elsewhere in groundwater at IR 3 in '1990. 

Alpha-SHC and delta-BHC were both detected in excess of their screening values in the same well. 

Beta-BHC and dieldrin were detected in excess of screening values at all three monitoring wells sampled 

in 1990. Heptachlor epoxide was detected in excess of its screening value at a single well, 13MW3-2 

(0.14 1J9/L). In IT Corporation's 1993 sampling effort, the same pesticides were detected in excess 01' their 

respective screening values, except heptachlor epoxide, which was not detected. Additionally, chlordane 

was detected in excess of its O.03-JJ9/L screening value at a single monitoring well, 13MW3-2 (1.9 ~Jg/L), 

where it was not detected in 1990 sampling. 4,4'-000 was detected in excess of its screening value at 

two wells which were also sampled in 1990. Concentrations of 4,4'-000 decreased at 13MW3-2., but 

increased at 13MW3-2. 4,4'-DDD was not detected at 13MW3-1, where it had previously been detected. In 

IT Corporation's 1993 sampling, 4,4'-DDE was detected in excess of its O.1-J.Jg/L screening value in three 

monitoring wells: 13MW-1 and 13MW-2, both new wells, and 13MW3-2, where it was not detected in '1990. 

It was not detected in 13MW3-3, where it had previously been detected. 4,4'-DDT was detected in excess 

of its screening value at two monitoring wells: 13MW3-2, where it was not detected in 1990, and 13MW-1, a 

new monitoring well. 4,4'-ODT contamination was no longer in evidence at 13MW3-3. Lower 

concentrations of alpha-BHC, beta-BHC, and dieldrin were detected in 1993 than in 1990; however, the 

concentrations were still in excess of screening values. Dieldrin was detected in several wells in which it 

was not found in 1990 and concentrations were greater than the single 1990 detection of dieldrin in 

groundwater. Dieldrin was also detected in 1993 at the same location where it occurred in 1990, but the 

concentration had decreased. No pesticides were detected in groundwater samples collected during B&R 

Environmental's 1996 Supplemental RFIIRI. 

6.4.2.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at IR 3, 

AI K-OES-97 -5350 6-33 CTO-0007 



Rev. 1 
6/l 3197 

6.4.2.5 lnorganics 

A number of inorganics were detected in groundwater at IR 3. During the 1990 Preliminary RI, aluminum, 

arsenic, and iron were detected, in all three wells sampled, although aluminum and arsenic exceeded 

screening values in only two wells where as iron exceeded screening values in all three wells. Cadmium 

was detected in two wells and exceeded its screening value in both cases. The maximum 1990 

concentrations of aluminum and cadmium occurred at 13MW3-3 (981 pg/L and 13.6 ug/L, respectively), 

while the maximum concentration of arsenic (20.4 pg/L) and iron (895 ug/L) was detected at 13MW3-2. 

Lead was detected in excess of its screening value at a single monitoring well [13MW3-3 (15.8 pg/L)] in 

1990. Other inorganics detected below screening values in the 1990 investigation included barium, 

copper, manganese, mercury, silver, and zinc. In 1993, IT Corporation detected antimony and arsenic in 

excess of their screening criteria at four of five monitoring wells. Two of the 1993 arsenic detections 

[13MW3-3 (36.5 pg/L) and 13MW3-1 (30.8 pg/L)] occurred in wells where arsenic was also detected in 

1990, and the concentrations had increased. However, the 1993 concentration of arsenic at 13MW3-2 (2.8 

pg/L) decreased from the 1990 level (20.4 ug/L). Aluminum, iron, and lead were also detected in excess 

of their screening values in 1993 in two wells. Other inorganics detected in IT Corporation’s 1993 

sampling included barium, chromium, manganese, mercury, tin, and zinc. B&R Environmental detected 

no inorganics in excess of screening values during the 1996 sampling effort. lnorganics detected at levels 

below the screening values at IR 3 in 1996 include barium, lead, mercury, vanadium, and zinc. Vanadium 

was the only inorganic detected in multiple wells in 1996, other inorganic detections were isolated and 

scattered among the four wells sampled. Vanadium was also the only inorganic parameter detected in 

1996 that was not detected in any previous investigation. 

6.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at IR 3. Section 6.51 presents 

those chemicals detected in excess of the screening values discussed in nature and extent sections, 

along with apparent temporal and spatial trends. Section 6.5.2 addresses the potential routes of 

migration, and Section 6.5.3 addresses the persistence and transport potential of these chemicals. The 

chemical and physical properties of the detected chemicals impact their relative persistence and transport 

potential. Section 3.1.5.1 of Appendix C quantifies the physical and chemical properties of the detected 

contaminants. 
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A number of inorganics were detected in groundwater at IR 3. During the 1990 Preliminary RI. aluminum, 

arsenic, and iron were detected in ail three wells sampled, although aluminum and arsenic exceeded 

screening values in only two wells where as iron exceeded screening values in all three wells. Cadmium 

was detected in two wells and exceeded its screening value in both cases. The maximum 1990 

concentrations of aluminum and cadmium occurred at 13MW3-3 (981 j.Jg/L and 13.6 j.Jg/L. respectively). 

while the maximum concentration of arsenic (20.4 j.Jg/L) and iron (895 1J9/L) was detected at 13MW3-2. 

Lead was detected in excess of its screening value at a single monitoring well {13MW3-3 (15.8 IJg/L)] in 

1990. Other inorganics detected below screening values in the 1990 investigation included barium, 

copper. manganese. mercury, silver. and zinc. In 1993. IT Corporation detected antimony and arsenic in 

excess of their screening criteria at four of five monitoring wells. Two of the 1993 arsenic detections 

[13MW3~3 (36.5 j.Jg/L) and 13MW3-1 (30.8 jJg/L)] occurred in wells where arsenic was also detected in 

1990, and the concentrations had increased. However. the 1993 concentration of arsenic at 13MW3-2 (2.8 

jJg/L) decreased from the 1990 level (20.4 lJg/L). Aluminum, iron, and lead were also detected in excess 

of their screening values in 1993 in two wells. Other inorganics detected in IT Corporation's 1993 

sampling included barium, chromium, manganese, mercury, tin, and zinc. B&R Environmental detected 

no inorganics in excess of screening values during the 1996 sampling effort Inorganics detected at levels 

below the screening values at IR 3 in 1996 include barium. lead. mercury, vanadium. and zinc. Vanadium 

was the only inorganic detected in multiple wells in 1996, other inorganic detections were isolated and 

scattered among the four wells sampled. Vanadium was also the only inorganic parameter detected in 

1996 that was not detected in any previous investigation. 

6.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at IR 3. Section 6.5.1 presents 

those chemicals detected in excess of the screening values discussed in nature and extent sections, 

along with apparent temporal and spatial trends. Section 6.5.2 addresses the potential routes of 

migration, and Section 6.5.3 addresses the persistence and transport potential of these chemicals. The 

chemical and physical properties of the detected chemicals impact their relative perSistence and transport 

potential. Section 3.1.5.1 of Appendix C quantifies the physical and chemical properties of the detected 

contami nants. 
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6.5.1 Summary of Contaminant Release 

From the 1940’s to the 1970’s, IR 3 was used as a DDT mixing area. Powdered DDT concentrate was 

mixed with water and temporarily stored in 55-gallon drums both inside and outside the building that was 

formerly located on the site. The mixed solution was then transferred to trucks for dispersal. Di.scharges 

at the site were from accidental spills or possibly mixing and rinsing activities. 

lnorganics and pesticides were the most prevalent contaminants at IR 3. Although both contaminant 

classes were detected in soil and groundwater at the site (sediment and surface water were not present), 

they were generally more widespread in soil. Pesticide contamination was expected due to ,the site’s 

previous use as a DDT mixing area, and some inorganic contamination may be due to the metals content 

of some pesticides, but not all inorganic contamination falls within this category. No other inorganic 

contaminant source has been identified based on known site activities. 

.; L1 

A number of inorganic compounds were consistently detected in soil at IR 3; however, some parameters 

never approached the nature and extent screening criteria (aluminum, barium, cadmium, cobalt, and 

selenium), while others (beryllium, chromium, manganese, nickel, and vanadium) were detected in excess 

of ,screening values only at a limited number of locations. Lead, mercury, and zinc most frequently 

exceeded soil screening values and are potentially the most widespread soil contaminants. Other 

inorganics (antimony, arsenic, copper, cyanide, iron, silver, and tin) were frequently detected in excess of 

screening values, but were also common at lower concentrations or were not detected in some samples. 

Although inorganic soil contamination was not limited to any particular portion of the site, concentrations 

were generally highest on the eastern edge of the area that was used for DDT mixing and due east of that 

area, on the opposite side of Fort Street. 

Many of the same inorganics detected in soil were also detected in groundwater; however, few inorganics 

exceeded groundwater screening values. Aluminum, antimony, arsenic, cadmium, iron, and lead were the 

only inorganics detected in excess of groundwater screening values. Although there was no obvious 

reduction in concentration between the 1990 and the 1993 groundwater samples, the magnitude and 

extent of inorganic groundwater contamination appeared greatly reduced in the 1996 samples. 

--. 

Pesticides, particularly 4,4’-DDT and its degradation products, were common in soil at IR 3 ;and were 

detected to a lesser extent in groundwater. Pesticide soil concentrations were highest in samples from the 

northeastern edge of the excavated area, and pesticide contamination was generally limited to the 

immediate vicinity of the excavation. Samples collected outside the excavation and on the opposite side 

of Fort Street contained lower or non-detectable pesticide concentrations. A wider variety of pesticides, 

including DDT and its degradation products, BHC isomers, and dieldrin were detected in multiple 
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From the 1940's to the 1970's, IR 3 was used as a DDT mixing area. Powdered DDT concentrate was 

mixed with water and temporarily stored in 55-gallon drums both inside and outside the building that was 

formerly located on the site. The mixed solution was then transferred to trucks for dispersal. Discharges 

at the site were from accidental spills or possibly mixing and rinsing activities. 

Inorganics and pesticides were the most prevalent contaminants at IR 3. Although both contaminant 

classes were detected in soil and groundwater at the site (sediment and surface water were not present), 

they were generally more widespread in soil. Pesticide contamination was expected due to the site's 

previous use as a DDT mixing area, and some inorganic contamination may be due to the metals content 

of some pesticides, but not all inorganic contamination falls within this category. No other inorganic 

contaminant source has been identified based on known site activities. 

A number of inorganic compounds were consistently detected in soil at IR 3; however, some pSlrameters 

never approached the nature and extent screening criteria (aluminum, barium, cadmium, cobalt, and 

selenium), while others (beryllium, chromium, manganese, nickel, and vanadium) were detected in excess 

of. screening values only at a limited number of locations. Lead, mercury, and zinc most frequently 

exceeded soil screening values and are potentially the most widespread soil contaminants;. Other 

inorganics (antimony, arsenic, copper, cyanide, iron, silver, and tin) were frequently detected in I~xcess of 

screening values, but were also common at lower concentrations or were not detected in some samples. 

Although inorganic soil contamination was not limited to any particular portion of the site, concEmtrations 

were generally highest on the eastern edge of the area that was used for DDT mixing and due east of that 

area, on the opposite side of Fort Street. 

Many of the same inorganics detected in soil were also detected in groundwater; however, few inorganics 

exceeded groundwater screening values. Aluminum, antimony, arsenic, cadmium, iron, and lead were the 

only inorganics detected in excess of groundwater screening values. Although there was no obvious 

reduction in concentration between the 1990 and the 1993 groundwater samples, the magnitude and 

extent of inorganic groundwater contamination appeared greatly reduced in the 1996 samples. 

Pesticides, particularly 4,4'-DDT and its degradation products, were common in soil at IR 3 :and were 

detected to a lesser extent in groundwater. Pesticide soil concentrations were highest in samples from the 

northeastern edge of the excavated area, and pesticide contamination was generally limitE~d to the 

immediate vicinity of the excavation. Samples collected outside the excavation and on the opposite side 

of Fort Street contained lower or non-detectable pesticide concentrations. A wider variety of pesticides, 

including DDT and its degradation products, BHe isomers, and dieldrin were detected in multiple 
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groundwater samples. There did not appear to be any consistent spatial or temporal change in 

groundwater pesticide concentrations between 1990 and 1993. Concentrations of some parameters 

increased in a given well, while others decreased. However, by 1996, pesticide concentrations in 

groundwater from IR 3 were reduced to non-detectable levels. 

6.5.2 Potential Routes of Migration 

The major contaminant source at IR 3 is contaminated soil from historical pesticide mixing activities. 

However, a large area of contaminated soil (735 cubic yards) was removed in an interim remedial action 

conducted in 1996. Groundwater data collected prior to the interim remedial action indicated shallow 

groundwater contamination, suggesting migration of contaminants from subsurface soils to the water 

table. Groundwater investigations in 1993 indicated that groundwater flow was toward the east-southeast 

(IT Corporation, 1994). Data from the Supplemental RFVRI groundwater sampling indicates flow toward 

the north and east (Figure 6-3). The nearest surface water in the direction of groundwater flow is 

approximately 2,000 feet to the east-southeast and 6,000 feet to the north or east of the site. Thus, 

groundwater to surface water and groundwater to sediment contaminant migration pathways are not 

applicable at this site. The interim remedial action has removed contaminated surface soil from the area 

where pesticide mixing operations were believed to have been conducted. The remediated area was then 

backfilled and re-sodded, significantly reducing potential exposure via the surface soil migration pathway. 

Contaminant release mechanisms and migration pathways from surface water and sediment are absent at 

IR 3. 

6.5.3 Contaminant Transport Potential and Persistence 

Inorganics, the predominant parameters detected at IR 3, were commonly detected in soil, but were 

present in groundwater to a lesser degree. This observation is consistent with the physical and chemical 

properties of inorganic compounds (discussed in Section 3.1.5.1 of Appendix C). Metals are generally 

adsorbed onto soil, greatly reducing both mobility and potential for transport in the aqueous phase. 

Although many metals are water-insoluble, the solubility of some species like arsenic, chromium, and 

mercury is heavily influenced by factors such as pH and speciation. The transport of lead in the 

environment is strongly influenced by the speciation of the ion. Since sorption appears to exert a 

dominant effect on the distribution of lead in the environment, lead is strongly complexed to organic 

materials in soil (Clement Associates, 1985). Although sorption tends to reduce the mobility of inorganics 

in the subsurface, strong associations with soil particles may increase the persistence of inorganic 

contamination. Contaminants that persist in the solid media may also continue to be present in 
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groundwater samples. There did not appear to be any consistent spatial or temporal change in 

groundwater pesticide concentrations between 1990 and 1993. Concentrations of some parameters 

increased in a given well, while others decreased. However, by 1996, pesticide concentrations in 

groundwater from IR 3 were reduced to non-detectable levels. 

6.5.2 Potential Routes of Migration 

The major contaminant source at IR 3 is contaminated soil from historical pesticide mixing activities. 

However, a large area of contaminated soil (735 cubic yards) was removed in an interim remedial action 

conducted in 1996. Groundwater data collected prior to the interim remedial action indicated shallow 

groundwater contamination, suggesting migration of contaminants from subsurface soils to the water 

table. Groundwater investigations in 1993 indicated that groundwater flow was toward the east-southeast 

(IT Corporation, 1994). Data from the Supplemental RFI/RI groundwater sampling indicates flow toward 

the north and east (Figure 6-3). The nearest surface water in the direction of groundwater flow is 

approximately 2,000 feet to the east-southeast and 6,000 feet to the north or east of the site. Thus, 

groundwater to surface water and groundwater to sediment contaminant migration pathways are not 

applicable at this site. The interim remedial action has removed contaminated surface soil from the area 

where pesticide mixing operations were believed to have been conducted. The remediated area was then 

backfilled and re-sodded, significantly reducing potential exposure via the surface soil migration pathway. 

Contaminant release mechanisms and migration pathways from surface water and sediment are absent at 

IR 3. 

6.5.3 Contaminant Transport Potential and Persistence 

Inorganics, the predominant parameters detected at IR 3, were commonly detected in soil, but were 

present in groundwater to a lesser degree. This observation is consistent with the physical and chemical 

properties of inorganic compounds (discussed in Section 3.1.5.1 of Appendix C). Metals are generally 

adsorbed onto soil, greatly reducing both mobility and potential for transport in the aqueous phase. 

Although many metals are water-insoluble, the solubility of some species like arsenic, chromium, and 

mercury is heavily influenced by factors such as pH and speciation. The transport of lead in the 

environment is strongly influenced by the speciation of the ion. Since sorption appears to exert a 

dominant effect on the distribution of lead in the environment, lead is strongly complexed to organic 

materials in soil (Clement Associates, 1985). Although sorption tends to reduce the mobility of inorganics 

in the subsurface, strong associations with soil particles may increase the persistence of inorganic 

contamination. Contaminants that persist in the solid media may also continue to be present in 
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groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations will remain low. 

Pesticides, particularly 4,4’-DDT and its degradation products, were commonly detected in soil at IR 3 and 

to a lesser extent in groundwater. Additional pesticides, including several isomers of BHC were detected 

only in groundwater. Soil/water partition coefficients (discussed in Appendix C) are five to six orders of 

magnitude greater for the DDT compounds than for BHC isomers. As shown by the analytical data, DDT 

compounds are expected to have a high affinity for the solid phase and exhibit low groundwater mobility 

relative to the BHC compounds. 

4,4’-DDT degrades in soil and groundwater to 4,4’-DDE and 4,4’-DDD, which may persist in the 

environment for a considerable time before being further degraded. The ultimate fate process for 

4,4’-DDT generally occurs very slowly and involves biotransformation to bis(2-chlorophenyl)mlethanone 

(Clement Associates, 1985). Half-lives for the decomposition of 4,4’-DDT have been reported in the range 

of IO to 14 years (Neely and Blau, 1985). 

In 1996, an interim remedial action was conducted at IR 3, removing contaminated soil from the site. 

Since groundwater contaminant levels were relatively constant prior to the interim remedial action and 

subsequently dropped, it would appear that groundwater contamination resulted from contact with 

contaminated soil at IR 3 and that there is little potential for further measurable impacts caused by the 

migration of these substances. 

6.6 BASELINE HUMAN HEALTH RISK ASSESSMENT - IR 3 

This section presents the baseline human health risk assessment for IR 3. It describes a qualitative and 

quantitative assessment of actual or potential risks for IR 3. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and 

remedial goal options. The methodologies and techniques used in the assessment are outlined in 

Section 3.2 of Appendix C. Conclusions about the baseline human health risk assessment are presented 

in Section 6.6.8. 

6.6.4 Preliminary Risk Evaluation 

A PRE was conducted to determine if a baseline human health risk assessment was required. The PRE 

. . . s. 
entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is greater than 
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groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations will remain low. 

Pesticides, particularly 4,4'-DDT and its degradation products, were commonly detected in soil at IR 3 and 

to a lesser extent in groundwater. Additional pesticides, including several isomers of SHC were detected 

only in groundwater. Soillwater partition coefficients (discussed in Appendix C) are five to six orders of 

magnitude greater for the DDT compounds than for SHC isomers. As shown by the analytical data, DDT 

compounds are expected to have a high affinity for the solid phase and exhibit low groundwater mobility 

relative to the SHC compounds. 

4,4'-DDT degrades in soil and groundwater to 4,4'-DDE and 4,4'-DDD, which may persist in the 

environment for a considerable time before being further degraded. The ultimate fate process for 

4,4'-DDT generally occurs very slowly and involves biotransformation to bis(2-chlorophenyl)methanone 

(Clement Associates, 1985). Half-lives for the decomposition of 4,4'-DDT have been reported in the range 

of 10 to 14 years (Neely and Blau, 1985). 

In 1996, an interim remedial action was conducted at IR 3, removing contaminated soil from the site. 

Since groundwater contaminant levels were relatively constant prior to the interim remedial action and 

subsequently dropped, it would appear that groundwater contamination resulted from contact with 

contaminated soil at IR 3 and that there is little potential for further measurable impacts caused by the 

migration of these substances. 

6.6 BASELINE HUMAN HEALTH RISK ASSESSMENT - IR 3 

This section presents the baseline human health risk assessment for IR 3. It describes a qualitative and 

quantitative assessment of actual or potential risks for IR 3. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and 

remedial goal options. The methodologies and techniques used in the assessment are outlined in 

Section 3.2 of Appendix C. Conclusions about the baseline human health risk assessment are presented 

in Section 6.6.8. 

6.6.1 Preliminary Risk Evaluation 

A PRE was conducted to determine jf a baseline human health risk assessment was required. The PRE 

entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is gre:ater than 
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IE-04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will require further 

evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk assessment 

analysis. 

Tables 6-3 and 6-4 summarize the preliminary risk evaluation for IR 3 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than IE-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. The risk ratio calculated 

for the residential land use scenario is less than IE-04 for carcinogenic effects. However, the risk ratio 

calculated for the residential land use scenario is greater than 1 .O for noncarcinogenic effects. Therefore, 

a baseline human health risk assessment is necessary for IR 3. The primary contributors to 

noncarcinogenic risk are in soil are antimony, arsenic, iron, manganese, mercury, and 4,4’-DDT. 

6.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

6.6.2.1 Soils 

Several pesticides and metals were detected in one or more of the surface soil samples collected at IR 3. 

No subsurface soil samples were collected at IR 3. The occurrence and distribution of chemicals in 

surface soils are presented in Tables 6-5 and 6-6. Summary statistics, COPC selection results, and 

representative concentrations for chemicals detected in IR 3 soils are also presented in these tables. The 

following chemicals were selected as COPCs at IR 3 for surface and subsurface soils: 

SURFACE SOILS 
Inoroanics Oraanics 
Antimony 4,4’-DDD 
Arsenic 4,4’-DDE 
Beryllium 4,4’-DDT 
Iron 
Lead’ 

G Mercury 

SUBSURFACE SOILS 
Inoroanics Oraanics 
None Sampled None Sampled 

Lead, identified with an asterisk (*), will be evaluated using the IEUBK Lead Model (v. 0.99) for surface 

soils only. 
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1 E-04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will require further 

evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk assessment 

analysis. 

Tables 6-3 and 6-4 summarize the preliminary risk evaluation for IR 3 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than 1 E-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. The risk ratio calculated 

for the residential land use scenario is less than 1 E-04 for carcinogenic effects. However, the risk ratio 

calculated for the residential land use scenario is greater than 1.0 for noncarcinogenic effects. Therefore, 

a baseline human health risk assessment is necessary for IR 3. The primary contributors to 

noncarcinogenic risk are in soil are antimony, arsenic, iron, manganese, mercury, and 4,4'-DDT. 

6.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

6.6.2.1 Soils 

Several pesticides and metals were detected in one or more of the surface soil samples collected at IR 3. 

No subsurface soil samples were collected at IR 3. The occurrence and distribution of chemicals in 

surface soils are presented in Tables 6-5 and 6-6. Summary statistics, COPC selection results, and 

representative concentrations for chemicals detected in IR 3 soils are also presented in these tables. The 

following chemicals were selected as COPCs at IR 3 for surface and subsurface soils: 

SURFACE SOILS 
Inorganics 
Antimony 
Arsenic 
Beryllium 
Iron 
Lead" 
Mercury 

Organics 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

SUBSURFACE SOILS 
Inorganics 
None Sampled 

Organics 
None Sampled 

Lead, identified with an asterisk (*), will be evaluated using the IEUBK Lead Model (v. 0.99) for surface 

soils only. 
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TABLE 6-3 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
IR 3 

NAS KEY WEST 

Chemical* 

Media Concentration 
(Maximum Detected Value) 

Surface 
Soil Sediment Water Soil 

Screening Values 
Residential 

Surface 
Sediment Water 

Industrial 

Soil Soil 

Risk Ratio 
Residential Industrial 

Surface 
Sediment Water Soil 

INORGANICS 
Arsenic 13 1 ND 1 ND 0.43 / 0.43 1 0.045 I 3.8 1 3E-05 NA NA 1 3E-06 
Beryllium 0.17 1 ND ND 0.15 1 0.15 1 0.016 1.3 1 IE-06 I NA NA 1 IE-07 
PESTlClDESlPCBs 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in pg/kg; and all water site data are in pg/L. 
ND = Not detected. 
NA = Not applicable. 
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Chemical* 
INORGANICS 
Arsenic 
Beryllium 
PESTICIDES/PCBs 
4,4'-000 
4,4'-OOE 
4,4'-OOT 

TABLE 6-3 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
IR3 

NAS KEY WEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial 

I Sediment I Surface I Sediment I Surface 
Soil Water Soil Water Soil Soil 

0.045 
0.016 

7,500 NO NO 2,700 2,700 0.28 24,000 3E-06 
19,000 NO NO 1,900 1,900 0.2 17,000 1E-05 
21,000 NO NO 1,900 1,900 0.2 17,000 1E-05 

Risk Sums by Medium SE-OS 
Risk Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soil 

NA NA 3E-07 
NA NA 1E-06 
NA NA 1E-06 
NA NA SE-OS 

SE-OS SE-OS 

*AII soil and sediment metal concentrations are in mg/kg; all soil and sediment vac, svac, and pesticide/PCBs concentrations are in J.lg/kg; and all water site data are in J.lg/L. 
NO = Not detected. 
NA = Not applicable. 
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TABLE 6-4 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR 3 

NAS KEY WEST 

Chemical* 

Media Concentration 
(Maximum Detected Value) 

Surface 
Soil Sediment Water Soil 

Screening Values 
Residential 

Surface 
Sediment Water 

Industrial 

Soil Soil 

Risk Ratio 
Residential 

Surface 
Sediment Water 

Industrial 

Soil 

1 3,370 1 ND 1 ND 1 78,000 1 78,000 1 37.000 1 l.ooo,ooo 1 4E-01 ] NA I NA 

Arsenic 

Barium 
Beryllium 
Cadmium 

JD 1 ND 31 31 15 ‘-820 1 E+OO 
I 1 

1 
13 ND 1 ND i I 23 23 11 610 6E+oo 

( 409 1 ND 1 ND 1 , 5,500 5,500 2,600 140,000 7E-01 
0.17 1 ND I ND 390 180 

I 
1 390 1,000 4E-03 

19 i NI-I ND I 39 39 18 1,000 5E-01 
. . -- -- 

I NA NA 2E-02 
390 1 390 1 180 1 10,000 1 4E-01 NA NA 2E-02 

4.700 I 4.700 1 2.200 1 120,000 1 5E-03 NA NA 2E-04 
NA NA 7E-03 

IVanadium Zinc 

PESTlClDESlPCBs 
4,4’-DDT 

Endrin 

Endrin Aldehyde 

Methoxychlor 

I 

ND I 3,100 31100 1:500 82,000 2E-01 
1,600 1,600 730 41,000 3E-02 

, 13,000 23,000 11,000 610,000 5E+OO 
ND 1 390 390 180 10,000 3E+OO 
ND I 23 23 11 610 2E+OO 

.- -- 

NA N/i 1 E-03 
NA NA 2E-01 
NA NA I F-I-H 

NA 
*I.000 I IE-01 NA 

iO.000 1 IE-02 
NA 
NA 
NA 

.  -1 

390 I 390 I 180 1 iO;OOO 1 2E-02 
t- 390 If30 

I 
-__ .-- .’ 

9.4 1 ND 1 ND 1 550 I 550 1 2.600 1 14,000 1 2E-01 1 _. . 1 .., . 1 . - 1” 1,430 ND 1 ND 1 
23,000 

1 
23,000 

1 l1:OOO I 1 I 

610,000 
1 

6E-01 1 NA I NA 1 2E-02 

21,000 ND ND 3 
9,000 1 39,000 1 18 1 

_-_- 
,OOo,uuo 

-- -- 
~E+OO NA NA 2E-01 1 1 

370 ND ND 2 3.000 1 23.000 1 II 1 610,000 1 2E-01 NA NA 6E-03 
5.2 ND ND 23,000 1 23;OOO 1 II 1 610,000 2E-03 NA NA 9E-05 

29 ND ND 390,000 1 390,000 1 180 1 lO,OOO,OOO 7E-04 NA NA 3E-05 
Hazard Sums by Medium 3E+Ol NA NA IEOO 

3E+Ol IEOO Hazard Sums by Use Scenario1 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and Pesticides/PCB concentrations are in pg/kg; and atI water site data are in pg/L. 

ND = Not detected. 
NA = Not applicable. 
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Chemical· 
INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium VI 
Cobalt 
Copper 
Cyanide 
Iron 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
PESTICIDES/PCBs 
4,4'-ODT 
Endrin 
Endrin Aldehyde 
Methoxychlor 

TABLE 6-4 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR3 

NAS KEY WEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial J I Surface I Sediment J Surface 
Soil Sediment Water Soil Water Soil Soil 

3,370 NO NO 78,000 78,000 37,000 1,000,000 4E-01 
4.4 NO NO 31 31 15 820 1E+00 

13 NO NO 23 23 11 610 6E+00 
409 NO NO 5,500 5,500 2,600 140,000 7E-01 

0.17 NO NO 390 390 180 1,000 4E-03 
1.9 NO NO 39 39 18 1,000 5E-01 

15.1 NO NO 390 390 180 10,000 4E-01 
2.1 NO NO 4,700 4,700 2,200 120,000 5E-03 

53.8 NO NO 3,100 3,100 1,500 82,000 2E-01 
4.8 NO NO 1,600 1,600 730 41,000 3E-02 

10,700 NO NO 23,000 23,000 11,000 610,000 5E+00 
115 NO NO 390 390 180 10,000 3E+00 

4.1 NO NO 23 23 11 610 2E+00 
20.5 NO NO 1,600 1,600 730 41,000 1E-01 

0.89 NO NO 390 390 180 10,000 2E-02 
0.43 NO NO 390 390 180 10,000 1E-02 
9.4 NO NO 550 550 2,600 14,000 2E-01 

1,430 NO NO 23,000 23,000 11,000 610,000 6E-01 

21,000 NO NO 39,000 39,000 18 1,000,000 5E+00 
370 NO NO 23,000 23,000 11 610,000 2E-01 

5.2 NO NO 23,000 23,000 11 610,000 2E-03 
29 NO NO 390,000 390,000 180 10,000,000 7E-04 

Hazard Sums by Medium 3E+01 
Hazard Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soil 

NA NA 3E-02 
NA NA 5E-02 
NA NA 2E-01 
NA NA 3E-02 
NA NA 2E-03 
NA NA 2E-02 
NA NA 2E-02 
NA NA 2E-04 
NA NA 7E-03 
NA NA 1E-03 
NA NA 2E-01 
NA NA 1E-01 
NA NA 7E-02 
NA NA 5E-03 
NA NA 9E-04 
NA NA 4E-04 
NA NA 7E-03 
NA NA 2E-02 

NA NA 2E-01 
NA NA 6E-03 
NA NA 9E-05 
NA NA 3E-05 
NA NA 1EOO 

3E+01 1EOO 

·AII soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and Pesticides/PCB concentrations are in J.lg/kg; and all water site data are in J.lg/L. 
NO = Not detected. 
NA = Not applicable. 
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TABLE 6-5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT IR 3 (mglkg) 

NAS KEY WEST 

“9 I.....“..“.. . V”....W -“1-v..-.. , ----.--- -. -----_.-.. . --._._- - -----.-.. ------ 

Aluminum 14114 1 120 - 4,250 1 1,887 27127 1 265 - 3,370 1 1,293 1 1,293 1 7,800 1 1,710 1 N 1 A 
I77 012 -4.4 I I.Oll 0.921 3.1 I 1.64 I Y 1 C 

“. . . -. - - - ..-_ -..-_ 

Rarillm 15115 4.4 - --..-... 17.7 10.51 27127 11.4 , Y.. ““” .-. . . . . 

Beryllium 2/l 5 0.13 - 0.15 0.05 21127 0.01 - 0.17 1 
I 

0.091 a.071 0.15l 0.17 1 Y 1 C 
Cadmium 4/l 5 0.11 - 0.45 0.15 25127 0.09 - 1.9 n Gnl “.“I n471 -_ . . 3Q I -.- n7nlI N I -. . - . - A 

Chromium** 15/15 1.9 - 15.5 6.02 27127 2.8 - 15.1 6.78 6.781 39 1 8.44 1 N 1 A 
f!nhalt 7/1!i 022 - 051 0.29 26127 0.08 - 2.1 0.52 n WI A7n 1 n 7461 N I A “.“. ., - -. . - . 

A”.“- 20.09 310 27.1 N A 

1.671 0.90 160 1.33 N A 
IRQ I 7 Qw 7 3nn 4 170 Y C 

Y 1 c 

111-.. ,. .- _.-- -.- 
I I ~~~ I 

Copper 14115 I 1.3 - 15.6 1 5.431 27127 1 5.3 - 53.8 1 3n no 

Cyanide O/l5 I Not detected I 1 III25 1 0.3 - 4.8 I 
I .--- -------- 1 I I 

A I 98 1 - 2.260 I 1.167 I 27127 I 319 - 10.700 I 2.L- - 
157.661 400 1 

49.91 I 49.91 I 180 1 
I 0.64 0.64 2.3 1 
I 2.65 2.65 Ifin I 

I 0.51 0.34 -- 
I n 7~ n 15 39 I 

I -.-- -. .- -- 

_..-. ~~ 

I 19 !3I 19 531 4 700 I 76.6 1 N 1 A I 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 
C - COPC (Max>RBC & Max>ZXBkgdAvg, inorganicsj 

**As Chromium VI 
() 

d 
b 
o 
o 
--.j 

TABLE 6-5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT IR 3 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency Range of Frequency Range of Detected of All Risk-Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 14/14 120 - 4,250 1,887 27/27 265 - 3,370 1,293 1,293 7,800 1,710 

Antimony 2/15 0.26 - 0.48 0.39 24/27 0.12 - 4.4 1.01 0.92 3.1 1.64 

Arsenic 6/15 0.63 - 2.7 1.29 29/29 0.66 - 13 2.7 2.7 0.43 3.46 

Barium 15/15 4.4 - 17.7 10.51 27/27 11.4 - 409 79.4 79.4 550 127 

Beryllium 2/15 0.13 - 0.15 0.05 21/27 0.01 - 0.17 0.09 0.07 0.15 0.17 

Cadmium 4/15 0.11 - 0.45 0.15 25/27 0.09 - 1.9 0.50 0.47 3.9 0.791 

Chromium" 15/15 1.9 - 15.5 6.02 27/27 2.8 - 15.1 6.78 6.78 39 8.44 

Cobalt 7/15 0.22 - 0.51 0.29 26/27 0.08 - 2.1 0.52 0.51 470 0.745 

Copper 14/15 1.3 - 15.6 5.43 27/27 5.3 - 53.8 20.09 20.09 310 27.1 

Cyanide 0/15 Not detected - 11/25 0.3 - 4.8 1.67 0.90 160 1.33 

Iron 14/14 98.1 - 2,260 1,167 27/27 319 - 10,700 2,589 2,589 2,300 4,120 

Lead 14/15 0.65 - 48.3 15.66 29/29 16.6 - 566 157.66 157.66 400 278 

Manganese 14/14 2.6 - 33.7 17.65 27/27 6.5 - 115 49.91 49.91 180 77.5 

Mercury 5/15 0.03 - 0.08 0.03 27/27 0.04 - 4.1 0.64 0.64 2.3 1.33 

Nickel 11/15 0.63 - 4.1 1.67 27/27 0.67 - 20.5 2.65 2.65 160 3.3 

Selenium 5/15 0.46 - 1.8 0.65 15/27 0.27 - 0.89 0.51 0.34 39 0.509 

Silver 0/15 Not detected - 6/27 0.2 - 0.43 0.29 0.15 39 0.181 

Tin 2/5 0.78 - 2.1 1.94 14/14 1.3 - 79.7 19.53 19.53 4,700 76.6 

Vanadium 15/15 0.8 - 8.8 3.97 27/27 1.7 - 9.4 4.25 4.25 55 5.01 

Zinc 12/15 0.63 - 89.1 15.22 27/27 17.2 - 1,430 359.42 359.42 2,300 1,000 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

'A - Not CO PC (Max<RBC) 

C - CO PC (Max>RBC & Max>2XBkgdAvg, inorganics) 

"As Chromium VI 

Basis of 

COPC 

CO PC Selection' 
N A 
Y C 
Y C 

N A 

Y C 
N A 

N A 

N A 

N A 

N A 
Y C 

Y C 

N A 

Y C 
N A 

N A 
N A 

N A 

N A 

N A 



TABLE 6-6 

? 
R 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT IR 3 @g/kg) 

NAS KEY WEST 

Background 

Frequency Range of 
of Positive 

Basis 

Chemical 

4,4’-DDD 

4$-DDE 

Detection Detection Average Detection Detection Values Values Concentration Site Data COPC Selection 

3114 2 - 233 22.46 7127 120 - 7,500 2,300 622.06 2,700 7,500 Y B 

7114 1.8 - 741 63.23 26127 46 - 19000 1 Q-Pi 1,449 1,900 15,200 Y B 

2.106 1,900 21,000 Y B 

,___ 
4,4’-DDT 7114 1.8 - 557 46.78 26127 6 - 21,000 2,187, 

Endrin II14 1.2 - 1.2 11.46 2127 190 - 370 2801 54.311 2,3001 273 1 N A 

Endrin aldehyde O/10 Not detected - 2116 4.8 - 5.2 5 7.38 2,300 5 N A 

Methoxychlor II14 13.2 - 13 57.94 II27 29 - 29 29 384.291 39,000 29 N A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index 

*A - Not COPC (Max<RBC) 

B - COPC (Max>RBC, organics) 

Chemical 

4,4'·000 

4,4'-00E 

4,4'-00T 

Endrin 

Endrin aldehyde 

Methoxychlor 

Notes: 

TABLE 6-6 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT IR 3 (J.lg/kg) 

NAS KEY WEST 

Background Site Average Average Representative 
Frequency Range of Frequency Range of of of Applicable Concentration 

of Positive of Positive Detected All Risk·Based for 

Detection Detection Average Detection Detection Values Values Concentration Site Data 

3/14 2 • 233 22.46 7/27 120 - 7,500 2,300 622.06 2,700 7,500 

7/14 1.8 - 741 63.23 26/27 4.6 - 19,000 1,505 1,449 1,900 15,200 

7/14 1.8 - 557 46.78 26/27 6 - 21,000 2,187 2,106 1,900 21,000 

1/14 1.2 - 1.2 11.46 2/27 190 - 370 280 54.31 2,300 273 

0/10 Not detected - 2/16 4.8 - 5.2 5 7.38 2,300 5 

1/14 13.2 - 13 57.94 1/27 29 - 29 29 384.29 39,000 29 

COPC 

Y 
Y 
Y 
N 

N 

N 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Basis 

of 
COPC 

Selection" 

B 

B 

B 

A 

A 

A 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

B - COPC (Max>RBC, organics) 

->. 
:::';:0 
O)m 
-< <0 . 
CX>N 
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Metals were detected in surface soil at IR 3 at high frequencies (i.e., detected in greater than 80 percent of 

the samples analyzed except cyanide, selenium, and silver). The maximum and representative 

concentrations for these metals generally exceed RBCs developed for the residential land use scenario. 

Lead will be evaluated quantitatively using the IEUBK model (v. 0.99). 4,4’-DDE and 4,4’-DDT were 

detected in 26 out of 27 samples with maximum and representative concentrations exceeding residential 

RBC values. 4,4’-DDD was detected in 7 out of 27 samples with the maximum and representative 

concentrations exceeding its residential RBC screening value. Three other pesticides, endrin, endrin 

aldehyde, and methoxychlor, were detected at levels less than residential RBC values. 

6.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at IR 3 are presented in Appendix A. All: relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Sectio’n 3.2.3 of 

Appendix C. 

6.6.4 Exposure Assessment 

,. i 

The COPCs that were selected for each environmental medium sampled at IR 3 are pre:sented in 

Section 6.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

6.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under an RME and CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds IE-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in four parts: 

l Carcinogenic risks 

. Noncarcinogenic risks 

l The results of the evaluation of lead in surface soils using the IEUBK model 

l Comparison of groundwater results to screening criteria 

.  .  .  
A target risk range of 1 E-04 to 1 E-06 for carcinogens and an HI of 1 .O for noncarcinogens are used by 

EPA in setting standards and criteria, and in determining the need for environmental rernediation, 

Al K-98-0001 6-43 CTO-0007 
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Metals were detected in surface soil at IR 3 at high frequencies (Le., detected in greater than 80 percent of 

the samples analyzed except cyanide. selenium, and silver). The maximum and reprosentative 

concentrations for these metals generally exceed RBCs developed for the residential land use scenario. 

Lead will be evaluated quantitatively using the IEUBK model (v. 0.99). 4,4'-00E and 4,4'-DOT were 

detected in 26 out of 27 samples with maximum and representative concentrations exceeding residential 

RBC values. 4,4'-000 was detected in 7 out of 27 samples with the maximum and reprE~sentative 

concentrations exceeding its residential RBC screening value. Three other pesticides, endrin. endrin 

aldehyde. and methoxychlor, were detected at levels less than residential RBC values. 

6.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at IR 3 are presented in Appendix A All: relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Sectio,n 3.2.3 of 

AppendixC. 

6.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at IR 3 are presented in 

Section 6.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes. and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

6.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under an RME and CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds 1 E-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in four parts: 

• Carcinogenic risks 

• Noncarcinogenic risks 

• The results of the evaluation of lead in surface soils using the IEUBK model 

• Comparison of groundwater results to screening criteria 

A target risk range of 1E-04 to 1E-06 for carcinogens and an HI of 1.0 for noncarcinogens arE~ used by 

EPA in setting standards and criteria, and in determining the need for environmental remediation, 
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respectively. FDEP has established a target cancer risk of IE-06. The risks estimated in this risk 

assessment will be compared to these benchmarks. 

6.6.5.1 Carcinogenic Risks 

Table 6-7 lists the estimated cumulative carcinogenic RME risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers at IR 3. The estimated carcinogenic 

risk for the hypothetical future residents is 2E-04, which is greater than the EPA “target risk range” of 

1 E-04 to IE-06, as well as the FDEP target risk of l E-06. Dermal contact with surface soil for the future 

resident has an incremental cancer risk of IE-04. The dermal exposure route contributes the most to the 

cumulative carcinogenic risk for the future resident. This exposure route is also associated with high 

uncertainty based on the absorption efficiency (ABSEFF,,,,) presented in Appendix C, Section 3.2.3.4. 

The principal COPCs contributing to this cancer risk are 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and arsenic in 

surface soil. The estimated carcinogenic risks for trespasser adults (6E-06), trespasser adolescents (6E- 

06), maintenance workers (4E-06), and occupation workers (3E-05) are within the EPA target risk range, 

although they exceed the FDEP target risk. Chemical-specific risks for COPCs are presented in 

Section 6.6.8. 

Table 6-8 lists the estimated cumulative carcinogenic CTE risks for future residents, trespasser adults and 

children, maintenance workers, and occupational workers at IR 3. The estimated carcinogenic risks for 

the hypothetical future residents and the occupational worker are 2E-05 and 3E-06, respectively, which 

are within the EPA “target risk range” of 1 E-04 to 1 E-06 and exceed the FDEP target risk of 1 E-06. The 

carcinogenic risk for incidental ingestion of surface soil for the future resident is IE-05 and for the 

occupational worker is lE-06. The ingestion exposure route contributes the most to the cumulative 

carcinogenic risk for these receptors. The estimated carcinogenic risks to all other receptors are below 

the EPA target risk range and the FDEP target risk. Chemical-specific risks for COPCs are presented in 

Section 6.6.8. 

6.6.5.2 Noncarconigenic Risks 

Table 6-7 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers at IR 3. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarcinogenic health 

effects are not anticipated. The principal COPC contributing to the noncarcinogenic risk is 4,4’-DDT in 

surface soils. The target organ for 4,4’-DDT is the central nervous system. The HI for 4,4’-DDT (via 

exposure to surface soil) is greater than 1 .O. Besides, 4,4’-DDT no other COPC would have an HI greater 

than 1.0 for the surface soil ingestion exposure route. Additionally, no other HI based on the same target 

AIK-98-0001 6-44 CTO-0007 
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respectively. FDEP has established a target cancer risk of 1 E-06. The risks estimated in this risk I 
assessment will be compared to these benchmarks. 

6.6.5.1 Carcinogenic Risks 

Table 6-7 lists the estimated cumulative carcinogenic RME risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers at IR 3. The estimated carcinogenic 

risk for the hypothetical future residents is 2E-04, which is greater than the EPA "target risk range" of 

1 E-04 to 1 E-06, as well as the FDEP target risk of 1 E-06. Dermal contact with surface soil for the future 

resident has an incremental cancer risk of 1 E-04. The dermal exposure route contributes the most to the 

cumulative carcinogenic risk for the future resident. This exposure route is also associated with high 

uncertainty based on the absorption efficiency (ABSEFFora, ) presented in Appendix C, Section 3.2.3.4. 

The principal COPCs contributing to this cancer risk are 4,4'-DOD, 4,4'-00E, 4,4'-00T, and arsenic in 

surface soil. The estimated carcinogenic risks for trespasser adults (6E-06), trespasser adolescents (6E-

06), maintenance workers (4E-06), and occupation workers (3E-05) are within the EPA target risk range, 

although they exceed the FDEP target risk. Chemical-specific risks for COPCs are presented in 

Section 6.6.8. 

Table 6-8 lists the estimated cumulative carcinogenic CTE risks for future residents, trespasser adults and 

children, maintenance workers, and occupational workers at IR 3. The estimated carcinogenic risks for 

the hypothetical future residents and the occupational worker are 2E-05 and 3E-06, respectively, which 

are within the EPA "target risk range" of 1 E-04 to 1 E-06 and exceed the FDEP target risk of 1 E-06. The 

carcinogenic risk for incidental ingestion of surface soil for the future resident is 1 E-05 and for the 

occupational worker is 1 E-06. The ingestion exposure route contributes the most to the cumulative 

carcinogenic risk for these receptors. The estimated carcinogenic risks to all other receptors are below 

the EPA target risk range and the FDEP target risk. Chemical-specific risks for COPCs are presented in 

Section 6.6.8. 

6.6.5.2 Noncarconigenic Risks 

Table 6-7 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, and occupational workers at IR 3. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarcinogenic health 

effects are not anticipated. The principal COPC contributing to the noncarcinogenic risk is 4,4'-DDT in 

surface soils. The target organ for 4,4'-DDT is the central nervous system. The HI for 4,4'-DDT (via 

exposure to surface soil) is greater than 1.0. Besides, 4,4'-DDT no other CO PC would have an HI greater 

than 1.0 for the surface soil ingestion exposure route. Additionally, no other HI based on the same target 
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TABLE 6-7 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
IR 3 

NAS KEY WEST 
PAGE I OF 2 

Exposure Trespasser Trespasser Maintenance Excavation Occupational 
Route Resident Adult Adolescent Worker Worker xl Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion 3E-05 5E-07 6E-07 4E-07 NA 4E-06, 
Dermal Contact 1 E-04 5E-06 5E-06 4E-06 NA 3E-05, 
Inhalation of Fugitive Dust 8E-13 5E-15 4E-15 7E-15 NA IE-13 
Subtotal 2E-04 6E-06 6E-06 4E-06 NA 3 3E-05, 
Subsurface Soil 
Incidental Ingestion NA NA NA NA ** NA 
Dermal Contact NA NA NA NA ** NA 
Inhalation of Fugitive Dust NA NA NA NA ** NA 
Subtotal NA NA NA NA ** NA 3 
Sediment 
Incidental Ingestion H ** w NA NA NA 
Derrnal Contact ** ** t* NA NA NA 
Subtotal l * ** H NA NA NA 3 
Surface Water 
Incidental Ingestion ** ** ** NA NA NA 
Dermal Contact l * ** ** NA NA NA 
Subtotal ** ** H NA NA NA 
Shellfish 
Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 

NA NA NA NA NA 
NA NA NA NA NA 

2E-04 6E-06 6E-06 4E-06 ** 

Surface Soil 
IIncidental lnaestion 1 IOE-01 1 7E-03 1 2E-02 1 4E-03 NA 4E-021 
Dermal Con&t 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soil 
IIncidental lnaestion 

1 E+OO 6E-02 9E-02 3E-02 NA 
2E-09 6E-12 7E-12 6E-12 NA 
2E+OO 6E-02 1 E-01 3E-02 NA 

NA NA NA NA ** NA 1 
Dermal Contact NA NA NA NA ** 

Inhalation of Fugitive Dust NA NA NA NA t* 

Subtotal NA NA NA NA ** 

Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 

l * ** l * NA NA NA 
H ** ** NA NA NA 
H ** ** NA NA NA 

H l * ** NA NA NA 
** ** H NA NA NA 
H ** H NA NA NA 

AIK-OES-97-5350 6-45 CTO-0007 

TABLE 6-7 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
IR3 

Exposure 
Route 

INCREMENTAL CANCER RISK 

Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soil 
Incidental Ingestion 

tact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental In estion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 

Subtotal 
Shellfish 
Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 

[Incidental ~stion 
tact 

i1nhalation of Fugitive Dust 
I Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 

Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtota! 

AIK-OES-97 -5350 

NA 
NA 
NA 
NA 

** 
** 

"* 
** 
** 

NA 
NA 

2E-04 

10E-01 
1E+OO 
2E-09 
2E+OO 

NA 
NA 
NA 
NA 

... 
** 
*"" 

** 
** -

NASKEYWEST 
PAGE 1 OF2 

Trespasser 
Adolescent 

5E-07 BE-07 4E-07 NA 
06 4E-06 NA 

5E-15 4E-15 7E-15 NA 
BE-OB BE-DB 4E-06 NA 

NA NA NA 
NA NA NA *." 

NA NA NA ** 
NA NA NA ** 

NA NA 
NA NA 
NA NA 

.... .. * NA NA 
** ** NA NA 
* .. ** NA NA 

NA NA NA NA 
NA NA NA NA 

BE-De BE-06 4E-06 ..... 

7E-03 2E·02 4E-03 NA 
BE 02 9E-02 3E-02 NA 
6E-12 7E-12 6E-12 NA 
BE-02 1E-01 3E-02 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

.. .. .. * NA NA 
** ** NA NA 
"* .... NA NA 

** I ** NA NA 
** I - NA NA .... - NA NA 

6-45 

4E-06 
3E-05· 
1E-13 
3E-05· 
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NA~ NA 
NA 
NA 

NA~ NA 
NA 

NA 
NA 
NA 

NA 
NA 

3E·OS· 

4E-02 
2E-01 
1 E·1Q. 
3E-01 

NA~ NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
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TABLE 6-7 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
IR 3 

NAS KEY WEST 
PAGE 2 OF 2 

Exposure ( Trespasser 1 Trespasser 
Route 1 Resident 1 Adult 1 Adolescent 

Shellfish 

Maintenance Excavation Occupational 
Worker Worker Worker 

Ingestion 
Subtotal 
TOTAL 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

2E+OO 6E-02 1 E-01 3E-02 c* 3E-01 

* = Chemical-Specific Risks are presented in Section 6.6.8. 
* = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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Exposure 
Route 

Shellfish 
Ingestion 
Subtotal 
TOTAL 

TABLE 6-7 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
IR3 

NA 
NA 

2E+OO 

NAS KEY WEST 
PAGE 2 OF 2 

NA 
NA 

6E-02 

Trespasser 
Adolescent 

NA 
NA 

1 E-01 

NA NA 
NA NA 

3E-02 ** 

* = Chemical-Specific Risks are presented in Section 6.6.8. 

NA 
NA 

3E-01 
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** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 6-8 

CUMULATIVE RISKS -CENTRAL TENDENCY EXPOSURE 
IR 3 

NAS KEY WEST 
PAGE 1 OF 2 

Exposure 
Route Resident 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion 1 E-05 
Dermal Contact 8E-06 
Inhalation of Fugitive Dust 3E-13 
Subtotal 2E-05 
Subsurface Soil 
Incidental Ingestion NA 
Dermal Contact NA 
Inhalation of Fugitive Dust NA 
Subtotal NA 
Sediment 
Incidental Ingestion ** 

Dermal Contact ** 

Subtotal ** 

Surface Water 
Incidental Ingestion H 

Dermal Contact ** 

Subtotal ** 

Shellfish 

Trespasser Trespasser Maintenance Excavation Occupational 
Adult Adolescent Worker Worker 71 Worker 

5E-08 3E-08 6E-08 NA 1 E-06 
2E-07 9E-08 3E-07 NA 2E-06 
IOE-16 3E-16 2E-15 NA 5E-14, 
2E-07 1 E-07 3E-07 NA 3 3E-06; 

NA NA NA ** NA 
NA NA NA l * NA 
NA NA NA .c* NA 
NA NA NA ** NA 3 

** * NA NA NA 
t* ** NA NA NA 
** l * NA NA NA iI 

** l * NA NA NA 
H CI NA NA NA 
** * NA NA NA 

Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

2E-05 2E-07 1 E-07 3E-07 ** 3E-06 

r 
Incidental Ingestion 1 OE-01 2E-03 4E-03 2E-03 NA 4E-02 
Dermal Contact 3E-01 6E-03 2E-03 6E-03 NA 5E-02 
Inhalation of Fugitive Dust 2E-09 3E-12 4E-12 6E-12 NA IE-101 
Subtotal 1 E+OO 7E-03 6E-03 7E-03 NA 8E-02 3 
Subsurface Soil 
Incidental Ingestion NA NA NA NA l * NA 
Dermal Contact NA NA NA NA l * NA 
Inhalation of Fugitive Dust NA NA NA NA ** NA 
Subtotal NA NA NA NA f* NA 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 

** ** H NA NA NA 
** ** ** NA NA NA 
** ** fl NA NA NA 

H ** *t NA NA NA 
** l * H NA NA NA 
** ** H NA NA NA 
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TABLE 6-8 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
IR3 

Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soli 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish 
Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestlon 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 

AIK-OES-97-5350 . 

1E-OS 
8E-06 
3E-13 
2E-05 

NA 
NA 
NA 
NA 

** 
** 
"'* 

NA 
NA 

2E-05 

10E-01 
3E-01 
2E-09 
1E+OO 

NA 
NA 
NA 
NA 

* .. 

** 
* .. 

F: 
I .. * 
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SE-08 
2E-07 
1DE-16 
2E-D7 

NA 
NA 
NA 
NA 

.... 
** 
** 

** 
** 

NA 
NA 

2E-07 

2E-03 
6E-OJ 
3E-12 
7E-03 

NA 
NA 
NA 
NA 

** 
** .. .. 

** 
" .. 
** 

Trespasser 
Adolescent 

3E-08 
9E-08 
3E-16 
lE-07 

NA 
NA 
NA 
NA 

** 
** 
*" 

** 
** -

NA 
NA 

1E-07 

4E-03 
2E-03 
4E-12 
BE-03 

NA 
NA 
NA 
NA 

** 
** -
** -
"* 

6-47 

SE-08 NA 
3E-Ol NA 
2E-15 NA 
3E-07 NA 

NA *. 
NA ** 
NA -
NA -
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

3E-07 .... 

2E-03 NA 
6E-03 NA 
6E-12 NA 
7E-03 NA 

NA -
NA .... 
NA .. * 

NA -
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

1E-OE; 
2E-OE; 
5E-14 
3E-OE; 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
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NA~ NA 
NA 

NA 
NA 

3E-06 

4E-02. 
SE-02 
1E-1G 
SE-02 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
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TABLE 6-8 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
IR 3 

NAS KEY WEST 
PAGE 2 OF 2 

Exposure 
Route 

Shellfish 
Ingestion 
Subtotal 
TOTAL 

Trespasser Trespasser Maintenance Excavation Occupational 
Resident Adult Adolescent Worker Worker Worker 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

1 E+OO 7E-03 6E-03 7E-03 t* 8E-02 

* = Chemical-Specific Risks are presented in Section 6.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective 
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Exposure 
Route 

Shellfish 
Ingestion 
Subtotal 
TOTAL 

TABLE 6-8 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
IR3 

NA 
NA 

1E+OO 

NAS KEY WEST 
PAGE 2 OF 2 

NA 
NA 

7E-03 

Trespasser 
Adolescent 

NA 
NA 

6E-03 

NA NA 
NA NA 

7E-03 ** 

* = Chemical-Specific Risks are presented in Section 6.6.B. 

NA 
NA 

BE-02 

Rev. 1 
6/13/97 

** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not Applicable; pathway is not applicable for the respective 
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organ would be above 1 .O for the surface soil ingestion exposure route. The HIS for all other receptors at 

IR 3 are less than 1 .O. Chemical-specific risks for COPCs are presented in Section 6.6.8. 

Table 6-8 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser adults 

and children, maintenance workers, and occupational workers at IR 3. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarcinogenic health 

effects are not anticipated. The HI based on the same target organ would be less than 1.0 for the surface 

soil ingestion exposure route (future resident). The HIS for all other receptors at IR 3 are less than 1.0. 

Chemical-specific risks for COPCs are presented in Section 6.6.8. 

6.6.5.3 IEUBK Lead Risks 

The IEUBK Lead Model (v. 0.99) was used to characterize risks from lead in soil, dust, and water for the 

hypothetical future residential children (ages 0 through 6) who are considered the most sensitive receptor 

group at IR 3. The simulated range of blood-lead values that might occur in a population as a result of 

exposures to lead was compared to a guideline level of 10 micrograms per deciliter (ug/dL). 

Based on model results under an RME (See Appendix C), 22.4 percent of residential children exposed 

under similar conditions might have blood-lead levels exceeding 10 ug/dL. This exceeds a protective 

guideline of 5 percent for the maximum proportion of individuals with blood levels exceeding 10 ug/dL 

(EPA, 1994a). The model inputs were default parameter values and a site soils lead concentration of 

566 mg/kg. The IEUBK population histograms for background and IR 3 (based on RME exposure) 

exposures are presented in Appendix A. 

Based on model results under a CTE (See Appendix C), 0.8 percent of residential children exposed under 

similar conditions might have blood-lead levels exceeding 10 ug/dL. This is below a protective guideline of 

5 percent for the maximum proportion of individuals with blood levels exceeding 10 ug/dL (EPA, 1994a). 

The model inputs were default parameter values and a site soils lead concentration of 157.7 mg/kg. The 

IEUBK population histograms for background and IR 3 (based on CTE exposure) exposures are 

presented in Appendix A. 

6.6.5.4 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 3 and in Section 3.2.2.2 of 
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organ would be above 1.0 for the surface soil ingestion exposure route. The His for all other receptors at 

IR 3 are less than 1.0. Chemical~specific risks for COPCs are presented in Section 6.6.B. 

Table 6-B lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser adults 

and children, maintenance workers, and occupational workers at IR 3. The cumulative HI for the 

hypothetical future resident exceeds 1.0, a benchmark below which adverse noncarcinogenic health 

effects are not anticipated. The HI based on the same target organ would be less than 1.0 for the surface 

soil ingestion exposure route (future resident). The His for all other receptors at IR 3 are less than 1.0. 

Chemical-specific risks for COPCs are presented in Section 6.6.8. 

6.6.5.3 IEUBK Lead Risks 

The IEUBK Lead Model (v. 0.99) was used to characterize risks trom lead in soil, dust, and water for the 

hypothetical future residential children (ages 0 through 6), who are considered the most sensitivE~ receptor 

group at IR 3. The simulated range of blood-lead values that might occur in a population as ':1 result of 

exposures to lead was compared to a guideline level of 10 micrograms per deciliter {f.Jg/dL}. 

Based on model results under an RME (See Appendix C), 22.4 percent of residential children exposed 

under similar conditions might have blood-lead levels exceeding 10 f.Jg/dL This exceeds a protective 

guideline of 5 percent for the maximum proportion of individuals with blood levels exceeding 10 ~g/dL 

(EPA. 1994a). The model inputs were default parameter values and a site soils lead concentration of 

566 mg/kg. The IEUBK population histograms for background and IR 3 (based on RME E;xposure) 

exposures are presented in Appendix A. 

Based on model results under a CTE (See Appendix C). 0.8 percent of residential children exposed under 

similar conditions might have blood-lead levels exceeding 10 f.Jg/dL. This is below a protective guideline of 

5 percent for the maximum proportion of individuals with blood levels exceeding 10 ~g/dL (EPA, 1994a). 

The model inputs were default parameter values and a site soils lead concentration of 157.7 m~!/kg. The 

IEUBK population histograms for background and IR 3 (based on CTE exposure) exposures are 

presented in Appendix A. 

6.6.5.4 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment bec:ause it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 3 and in Section 3.2.2.2 of 
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Appendix C, groundwater obtained from the surficial aquifer at Key West has a high salinity. The public 

water supply obtained from the mainland is officially designated as the only potable source. No freshwater 

public or registered domestic wells exist, although domestic wells are reportedly used for purposes such 

as flushing water. Although treatment could possibly be used to improve water quality, the local water 

authority has authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the IR 3 versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 6-9 and 6-10 for inorganics and organics, 

respectively. The results of this preliminary comparison for IR 3 are presented in this section. 

The maximum values of antimony, cadmium, and lead exceeded both their respective MCL and RBC 

values. All four detections of antimony exceeded both MCLs and RBCs. Cadmium was detected in 2 out 

of 12 samples that exceeded MCLs and RBCs. Lead was detected in 8 out of 12 samples with the 

maximum detection of 26.9 ug/L exceeding both MCLs and RBCs. Arsenic and several pesticides 

including 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, alpha-BHC, beta-BHC, chlordane, dieldrin, and heptachlor 

epoxide all exceeded tap water RBCs. The presence of pesticides in groundwater is consistent with past 

activities at the site. Generally, these pesticides were detected in more than one groundwater sample at 

the IR 3 with most of the detections being above tap water RBC values. 

6.6.6 Uncertainties for IR 3 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of IR 3 risk assessment 

results: 

l The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and HI 

(via surface soils and sediment) for the future residential receptors. The uncertainty associated with 

the dermal exposure route may overestimate the risk at IR 3. 

l Arsenic is a major contributor to the cumulative carcinogenic risks in surface soil, but arsenic was 

detected at levels in IR 3 that slightly exceed background levels. The inclusion of arsenic as site- 

related surface soil COPC could overestimate the quantitative risk at IR 3 for the future residential 
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Appendix C, groundwater obtained from the surficial aquifer at Key West has a high salinity. The public 

water supply obtained from the mainland is officially designated as the only potable source. No freshwater 

public or registered domestic wells exist, although domestic wells are reportedly used for purposes such 

as flushing water. Although treatment could possibly be used to improve water quality, the local water 

authority has authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the IR 3 versus tap water RSCs 

(EPA, 1996a) and MCls (EPA, 1996a) is presented in Tables 6-9 and 6-10 for inorganics and organics, 

respectively. The results of this preliminary comparison for IR 3 are presented in this section. 

The maximum values of antimony, cadmium, and lead exceeded both their respective MCl and RBC 

values. All four detections of antimony exceeded both MCls and RBCs. Cadmium was detected in 2 out 

of 12 samples that exceeded MCls and RSCs. lead was detected in 8 out of 12 samples with the 

maximum detection of 26.9 1J9/l exceeding both MCls and RBCs. Arsenic and several pesticides 

including 4,4'-000, 4,4'-00E, 4,4'-00T, alpha-SHC, beta-SHC, chlordane, dieldrin, and heptachlor 

epoxide all exceeded tap water RBCs. The presence of pesticides in groundwater is consistent with past 

activities at the site. Generally, these pesticides were detected in more than one groundwater sample at 

the IR 3 with most of the detections being above tap water RBC values. 

6.6.6 Uncertainties for IR 3 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of IR 3 risk assessment 

results: 

• The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxiCity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and HI 

(via surface soils and sediment) for the future residential receptors. The uncertainty associated with 

the dermal exposure route may overestimate the risk at IR 3. 

• Arsenic is a major contributor to the cumulative carcinogenic risks in surface soil, but arsenic was 

detected at levels in IR 3 that slightly exceed background levels. The inclusion of arsenic as site

related surface soil CO PC could overestimate the quantitative risk at IR 3 for the future residential 
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TABLE 6-9 

ii 
$ 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 

zl 
INORGANICS IN GROUNDWATER AT IR 3 (pg/L) 

8 NAS KEY WEST 

~chemica, Maximum 

Exceeds 

MCL? 

Tap Water Maximum 

Risk-Based Exceeds 

Concentration RBC? 

3.700 I N IAluminum I 0110 I Not detected I - NA 

IAntimonv I 0112 I Not detected I - 1.51 Y 

IArsenic I 3113 I 4.1 - 11.9 I 4.54 0.0451 Y 

3 I 6.4 - 19.45 10.2c 260 N 

1.8 Y 

3,700 N 

150 N 

1,100 N 

15 Y 

84 N 

1.1 N 

-- urn 

:hromium* 
hot-m 

0113 

3113 
II13 

Not detected 

0.71 - 13 
3 15 - 3 15 

- 

2.51 
3 AF 

N 

N 

NA 
V 

NA 

? 
2 

Mercury 1 4113 1 0.13 - 0.24 1 0.1 

Silver I l/l3 I 3.3 - 3.3 I 1.37 

N 

NA N 

2.200 I N Tin I 013 1 Not detected I - 

Vanadium I h/l3 1 3.4 - 3.9 I 2.62 

NA 

NA 

Zinc 1 3113 1 3.425 - 15.3 1 2.82 9/12 I 12.8 - 357 j 10.331 831 - NA 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 ug/L EPA MCL is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable 

*As Total Chromium 

**Copper Action Level 

***Lead Action Level 

0> 
I 

(]J ...... 

~ 
6 o 
o 
--J 

TABLE 6-9 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
INORGANICS IN GROUNDWATER AT IR 3 (JJg/L) 

NAS KEY WEST 

Background Site Average of Average Maximum Maximum 
Frequency Range of Frequency Range of Detected of AI! Contaminant Exceeds 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values level MCl? 

Aluminum 0/10 Not detected - 5/9 64.8 - 2,830 1,002.16 564.04 - NA 

Antimony 0/12 Not detected - 4/12 37.6 - 83.2 53.60 23.53 6 Y 
Arsenic 3/13 4.1 - 11.9 4.54 8/12 2.8 - 36.5 16.93 12.04 50 N 

Barium 10/13 6.4 - 19.45 10.20 9/12 10.8 - 47.4 31.82 24.83 2,000 N 

Cadmium 0/13 Not detected - 2/12 11.4 - 13.6 12.50 3.40 5 Y 

Chromium* 3/13 0.71 - 13 2.51 4/12 14.35 - 22.2 18.46 8.16 100 N 

Copper 1/13 3.15 - 3.15 2.45 2/12 15.7 - 25.4 20.55 7.61 1,300** N 

Iron 2/10 76.9 - 97.4 41.72 5/9 425 - 895 619 349.58 - NA 

lead 1/12 2.5 - 2.5 1.39 8/12 3.7 - 26.9 12.66 8.90 15*** Y 
Manganese 7/10 2.2 - 10.3 3.78 5/9 3.4 - 12.6 7.40 4.56 - NA 

Mercury 4/13 0.13 - 0.24 0.1 3/12 0.12 - 0.27 0.20 0.14 2 N 

Silver 1/13 3.3 - 3.3 1.37 1/12 7.6 - 7.6 7.6 2.43 - NA 

Tin 0/3 Not detected - 1/5 31.3 - 31.3 31.3 18.26 - NA 

Vanadium 4/13 3.4 - 3.9 2.62 4/12 2.4 - 13.9 6.06 5.35 - NA 

Zinc 3/13 3.425 - 15.3 2.82 9/12 12.8 - 357 10.33 83 - NA 

Notes: 

Maximum Contaminant levels (MCls) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 jJg/l EPA Mel is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable 

*As Total Chromium 

""Copper Action level 

*""lead Action level 

Tap Water 

Risk-Based 

Concentration 

3,700 

1.5 

0.045 

260 

1.8 

3,700 

150 

1,100 

15 

84 

1.1 

18 

2,200 

26 

1,100 

Maximum 

Exceeds 

RBC? 

N 

Y 

Y 

N 
Y 

N 

N 

N 

Y 
N 
N 

N 

N 
N 

N 

0> 
--:;0 
...... (1) 

~< CD • 
--.J ...... 



Chemical 

PESTlClDESlPCBs 

TABLE 6-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF COMPARISON WITH MCLs AND RBCs 
ORGANICS IN GROUNDWATER AT IR 3 (pg/L) 

NAS KEY WEST 

Background Site Average Average Tap Water 
Frequency Range of Frequency Range of of of Maximum Maximum Risk- Maximum 

of Positive of Positive Detected All Contaminant Contaminant Based Exceeds 
Detection Detection Average Detection Detection Values Values Level MCL? Concentration RBC? 

I 0110 I Not detected I - I 5/11 I 0.3 - 2.7 I 1.36 I 0.64 I - I NA I 0.28 1 1 j 
I 

Y 0110 Not detected - I 4111 I 0.17 - 0.8 I 0.37 I 0.17 1 - NA 0.2 Y 1 

4,4’-DDT 1 0110 1 Not detected 1 - 1 3111 1 0.16 - 0.5 I 0.29 I 0.12 I - I I NA I 0.2 I I Y alpha-BHC 0110 I Not detected - I 2111 I 0.07 - 0.1 I 0.09 I 0.04 I - NA 0.011 Y I 
beta-BHC 

Chlordane 

delta-BHC 

Dieldrin 

I I 
0110 Not detected - 6112 0.15 - 7 1.72 0.87 - NA I 0.037 I Y I 
017 Not detected - 117 1.9 - 1.9 1.9 0.43 2 N 

I 
0 052 _._-- I Y 

0110 Not detected - 3112 0.87 - 1.5 1.26 0.34 - I NA 1 1 NA 
0110 Not detected - 7112 0.12 - 1.8 1.05 0.63 I 1 I I I - -.- I ---- I ---- I I NA I 0.0042 I Y 

Heptachlor epoxide I 0110 I Not detected I - I I/IO I 0.14 - 0.1 I 0.14 I 0.20 I 0.2 1 N 0.0012 Y 
SEMlVOLATlLE ORGANIC COMPOUNDS 

Bis(2-ethylhexyl)phthalate I 017 I Not detected I - I l/3 1 4-4 1 4 1 4.67 1 6 1 N I 4.8 I N I 
VOLATILE ORGANIC COMPOUNDS 

1 ,I-dichloroethane I O/4 I Not detected I - I 216 I 1 - 2 I 1.5 1 1.09 I - I NA 1 81 I N 

Acetone ! II4 1 5 - 5 1 5 1 213 1 6-6 1 6 1 5.67 1 - NA 1 370 N 

Chlorobenzene I 014 I Not detected I - I 116 1 4-4 1 4 1 2.00 1 - I NA I 3.9 1 1 I I N Methvlene chloride 214 l-l 1.751 316 1 1 - 2 1 1.33 1 4.42 1 5 I N 4.1 N I 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1, 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable. 

§ 
o 
o 
o ...... 

TABLE 6-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF COMPARISON WITH MCLs AND RBCs 
ORGANICS IN GROUNDWATER AT IR 3 (pg/L) 

NAS KEY WEST 

Background Site Average Average Tap Water 

Frequency Range of Frequency Range of of of Maximum Maximum Risk-

of Positive of Positive Detected All Contaminant Contaminant Based 

Chemical Detection Detection Average Detection Detection Values Values level MCl? Concentration 

PESTICIDES/PCBs 

4,4'-DDD 0/10 Not detected - 5/11 0.3 - 2.7 1.36 0.64 - NA 0.28 

4,4'-DDE 0/10 Not detected - 4/11 0.17 - 0.8 0.37 0.17 - NA 0.2 

4,4'-DDT 0/10 Not detected - 3/11 0.16 - 0.5 0.29 0.12 - NA 0.2 

alpha-BHC 0/10 Not detected - 2/11 0.07 - 0.1 0.09 0.04 - NA 0.011 

beta-BHC 0/10 Not detected - 6/12 0.15 - 7 1.72 0.87 - NA 0.037 

Chlordane 0/7 Not detected - 1/7 1.9 - 1.9 1.9 0.43 2 N 0.052 

delta-BHC 0/10 Not detected - 3/12 0.87 - 1.5 1.26 0.34 - NA -
Dieldrin 0/10 Not detected - 7/12 0.12 - 1.8 1.05 0.63 - NA 0.0042 

Heptachlor epoxide 0/10 Not detected - 1/10 0.14 - 0.1 0.14 0.20 0.2 N 0.0012 

SEMIVOlATllE ORGANIC COMPOUNDS 

IBis(2-ethylhexyl)phthalate I 0/7 I Not detected I 1/3 4 - 4 4 4.67 6 N 4.8 

VOLATilE ORGANIC COMPOUNDS 

1,1-dichloroethane 0/4 Not detected - 2/6 1 - 2 1.5 1.09 - NA 81 

Acetone 1/4 5 - 5 5 2/3 6 - 6 6 5.67 - NA 370 

Chlorobenzene 0/4 Not detected - 1/6 4 - 4 4 2.00 - NA 

Methylene chloride 2/4 1 - 1 1.75 3/6 1 - 2 1.33 4.42 5 N 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable. 

3.9 

4.1 

Maximum 

Exceeds 

RBC? 

Y 
Y 
Y 
Y 
Y 
Y 

NA 

Y 
Y 

N 

N 

N 

N 

N 
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receptor. Furthermore, the carcinogenicity of arsenic via ingestion is not confirmed by the available 

data. However, the EPA has proposed an oral unit risk factor that was used for oral and dermal 

exposures to arsenic. Since arsenic is a major contributor to the risk, risks may be overstated. 

6.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for IR 3. 

6.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals, called COCs, was selected for the evaluation of RGOs. At IR 3, COCs were includled in the 

RGO evaluation only if the COCs contribution to risk exceeds a cancer risk level of IE-06 or ;a hazard 

quotient of 0.1. The COCs selected at IR 3 are as follows: 

l Surface Soils 

- Arsenic 

- Beryllium 

- Iron 

- 4,4’-DDT 

- 4,4’-DDD 

- 4.4’-DDE 

Arsenic and 4,4’-DDT are selected as a COCs in soil because their contribution to the cancer risk level is 

greater than lE-06 and because their contribution to the noncarcinogenic risk is greater than 0.1 (future 

residential receptor). Beryllium, 4,4’-DDD, and 4,4’-DDE are selected as a COCs in soil because their 

contribution to the cancer risk is greater than lE-06 (future residential receptor). Iron is selected as a 

COC in soil because its contribution to the noncarcinogenic risk is greater than 0.1 (future residential 

receptor). 

6.6.7.2 Remedial Goal Options 

RGOs based on generic FDEP and RCRA TBCs for COCs in surface soil are listed in Table 6-l 1 for the 

residential exposure scenarios. The RGOs developed according to site-specific baseline risk assessment 

assumptions are listed for a range of three target risk levels in Table 6-12 (surface soil - future resident). 
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receptor. Furthermore, the carcinogenicity of arsenic via ingestion is not confirmed by the available 

data. However, the EPA has proposed an oral unit risk factor that was used for oral and dermal 

exposures to arsenic. Since arsenic is a major contributor to the risk, risks may be overstated. 

6.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for IR 3. 

6.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals, called COCs, was selected for the evaluation of RGOs. At IR 3, COCs were includ,ed in the 

RGO evaluation only if the COCs contribution to risk exceeds a cancer risk level of 1 E-06 or ;a hazard 

quotient of 0.1. The COCs selected at IR 3 are as follows: 

• Surface Soils 

Arsenic 

Beryllium 

Iron 

4,4'-00T 

4,4'-000 

4,4'-00E 

Arsenic and 4,4'-00T are selected as a COCs in soil because their contribution to the cancer risl~ level is 

greater than 1 E-06 and because their contribution to the noncarcinogenic risk is greater than 0.1 (future 

residential receptor). Beryllium, 4,4'-000, and 4,4'-00E are selected as a COCs in soil because their 

contribution to the cancer risk is greater than 1 E-06 (future residential receptor). Iron is selected as a 

COC in soil because its contribution to the noncarcinogenic risk is greater than 0.1 (future re~sidential 

receptor). 

6.6.7.2 Remedial Goal Options 

RGOs based on generic FOEP and RCRA TBCs for COCs in surface soil are listed in Table 6-11 for the 

residential exposure scenarios. The RGOs developed according to site-specific baseline risk assessment 

assumptions are listed for a range of three target risk levels in Table 6-12 (surface soil - future resident). 
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TABLE 6-1 I 

TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SOILS AT IR 3 
NAS KEY WEST 

1 RCRA Subpart S 1 FDEP Residential 

cot 
INORGANICS 

1 Action Levels 1 Soil Cleanup 
(wlkg) 1 Goals (mglkg) 

Arsenic 

Beryllium 
Iron 

PESTlClDESlPCBs 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 
NA = Not applicable 

80 0.8 

0.2 0.2 

NA NA 

3 4.5 

2 3 

2 3.1 

TABLE 6-12 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SURFACE SOIL AT IR 3 

NAS KEY WEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 

cot l.OOE-06 1 1 .OOE-05 1 l.OOE-04 0.1 1 3 

INORGANICS (mglkg) 

Arsenic 0.088 0.88 8.8 0.93 9.3 28 

Beryllium 0.13 1.3 13 

Iron 2,200 22,000 67,000 

PESTlClDESlPCBs (pg/kg) 

4,4’-DDD 460 4,600 46,000 

4,4’-DDE 324 3,200 32,000 

4,4’-DDT 324 3,200 32,000 1,300 13,000 39,000 
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TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SOILS AT IR 3 
NAS KEY WEST 

RCRA Subpart S FDEP Residential 
Action Levels Soil Cleanup 

COC (mg/kg) Goals (mglkg) 

INORGANICS 

I Arsenic 80 0.8 

0.2 0.2 

Iron NA NA 
PESTICIDES/PCBs 

14.4'-000 3 4.5 

4,4'-ODE 2 3 
4,4'-ODT 2 3.1 

NA = Not applicable 

TABLE 6-12 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SURFACE SOIL AT IR 3 

NAS KEY WEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 

COC 1.00E-06 1.00E·05 1.00E-04 0.1 1 3 

INORGANICS (mg/kg) 

Arsenic 0.088 0.88 8.8 0.93 9.3 28 
Beryllium 0.13 1.3 13 - - -
Iron - - - 2,200 22,000 67,000 

PESTICIDES/PCBs (lJg/kg) 

4,4'-000 460 4,600 46,000 - - -
4,4'-00E . 324 3.200 32,000 - - -
4,4'-00T 324 3,200 32,000 1,300 13,000 39,000 
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These site-specific RGOs are intended to provide the risk manager with a range of values that can 

facilitate the evaluation of potential remediation strategies. Further explanation of the derivations and 

assumptions related to these RGOs is presented in Section 3.2.7 of Appendix C. 

6.6.6 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 6-13 and 6-14. The piurpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

l Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium 

l Representative concentration for each COPC in each applicable medium 

l Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

l Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways 

_ _. Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents) receptors. 

COPCs in IR 3 media were not present at sufficient concentrations to cause adverse noncarcinogenic 

health effects to any current potential receptors. The cancer risks estimated for the current potential 

receptors were below or within the 1 E-04 to 1 E-06 target risk range that is often used by EPA in setting 

standards and criteria and in evaluating the need for environmental remediation. With the exception of the 

excavation worker, all receptors under the RME evaluation exceeded the FDEP target risk of IE-06. 

Under the CTE evaluation, only the occupational worker and hypothetical future resident exceed FDEP’s 

target risk. 

, 

COPCs at IR 3 were present at concentrations indicating that adverse noncarcinogenic heakh effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Additionally, cancer risks for this receptor were estimated at levels exceeding IE-04. 

Furthermore, based on the results of the IEUBK Lead Model (v. 0.99), significant increases (greater than 

EPA’s threshold of five percent) in the population of hypothetical future residential children with blood lead 

levels above 10 pg/dL are expected based on exposure to lead in groundwater and surface soill at IR 3. 

Arsenic, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT are the main contributors to the carcinogenic risk, and arsenic 

and 4,4’-DDT are the main contributors to the noncarcinogenic risk. 
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These site-specific RGOs are intended to provide the risk manager with a range of values that can 

facilitate the evaluation of potential remediation strategies. Further explanation of the derivations and 

assumptions related to these RGOs is presented in Section 3.2.7 of Appendix C. 

6.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 6-13 and 6-14. The purpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

• Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium 

• Representative concentration for each CO PC in each applicable medium 

• Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

• Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways 

Noncarcinogenic and carCinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (reSidents) receptors. 

COPCs in IR 3 media were not present at sufficient concentrations to cause adverse noncarcinogenic 

health effects to any current potential receptors. The cancer risks estimated for the current potential 

receptors were below or within the 1 E-04 to 1 E-06 target risk range that is often used by EPA in setting 

standards and criteria and in evaluating the need for environmental remediation. With the exception of the 

excavation worker, all receptors under the RME evaluation exceeded the FOEP target risk of 1 E-06. 

Under the CTE evaluation, only the occupational worker and hypothetical future resident exceed FDEP's 

target risk. 

COPCs at IR 3 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Additionally, cancer risks for this receptor were estimated at levels exceeding 1E-04. 

Furthermore, based on the results of the IEUBK Lead Model (v. 0.99), significant increases (greater than 

EPA's threshold of five percent) in the population of hypothetical future residential children with blood lead 

levels above 10 j.Jg/dL are expected based on exposure to lead in groundwater and surface soil at IR 3. 

Arsenic, 4,4'-00D, 4,4'-ODE, and 4,4'-DOT are the main contributors to the carcinogenic risk, and arsenic 

and 4,4'-DDT are the main contributors to the noncarcinogenic risk. 
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TABLE 6-13 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 1 OF 6 

Oral 
Parameter RfD”’ 

SURFACE SOIL 
lnoraanics 

Dose-Response Parameters Future Resident --Child and Adult 
Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk Non-Cancer Risk14’ 
RfD”’ Rrn”’ SF’*’ SF”’ SF(*) 

I 
Concentration’3t Ingestion 1 Dermal inhalation 1 Total 1 Ingestion I Dermal 1 Inhalation1 Total 

I I 

Mercury 1 1 .OOE-04 12.00E-05 I 8.57E-05 1 
I 

- I - 

PesticideslPCBs 
4,4’-DDD - - - 2.40E-01 4.80E-01 
4,4’-DDE - - - 3.40E-01 6.80E-01 
4,4’-DDT - - - 3.4OE-01 6.80E-01 
TOTAL NA NA NA NA NA 

1,710 NA 

- 1.64 NA 

1 Sl E+Ol 3.46 8.1 E-06 

6.30E+OO 0.17 l.lE-06 

- I 4.120 1 NA 

I ‘278 NA 
1.33 NA 

7,500 2.8E-06 1.4E-05 NA 1.6E-05 NA NA NA NA 
15,200 8.1 E-06 3.9E-05 NA 4.7E-05 NA NA NA NA 

1.70E+Ol 21,000 1 .I E-05 5.4E-05 2.8E-13 6SE-05 5,4E-01 l.OE+OO NA 1.6E+OO 
NA NA 3.1 E-05 1.4E-04 8.4E-13 1.7E-04 9.9E-01 1.3E+OO 1.6E-09 2.3E+OO 

§ 
o 
o 
o 
"'-I 

Oral 
Parameter Rm(1) 

SURFACE SOIL 
Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Beryllium S.00E-03 

Iron 3.00E-Ol 

Lead -
Mercury 1.00E-04 

.. 
Pesticides/PCBs 

4,4'-000 -
4,4'-DOE -
4,4'-00T -
TOTAL NA 

TABLE 6-13 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 1 OF 6 

Dose-Response Parameters Future Resident -- Child and Adult 

I Dermal Iinhalationi Oran I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Riskl" 

Rm(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) IngestionL Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

2.00E-Ol - - - - 1,710 NA NA NA NA 2.2E-02 1.0E-03 NA 
8.00E-OS - - - - 1.64 NA NA NA NA S.2E-02 2.SE-03 NA 
6.00E-OS - 1.S0E+00 7.S0E+00 1.SlE+Ol 3.46 8.1E-06 3.1 E-OS S.2E-13 3.9E-OS 1.SE-Ol 2.3E-Ol NA 
1.00E-03 - 4.30E+00 - 6.30E+00 0.17 1.1 E-06 1.4E-07 3.4E-14 1.3E-06 4.3E-04 2.1E-OS NA 
6.00E-02 - - - - 4,120 NA NA NA NA 1.8E-Ol 8.4E-03 NA 

- - - - - 278 NA NA NA NA NA NA NA 
2.00E-OS 8.S7E-OS - - - 1.33 NA NA NA NA S.7E-02 2.7E-03 1.6E-09 

- - 2.40E-Ol 4.80E-Ol - 7,SOO 2.8E-06 l.4E-OS NA 1.6E-OS NA NA NA 
- - 3.40E-Ol 6.80E-Ol - 15,200 8.1 E-06 3.9E-05 NA 4.7E-OS NA NA NA 

- - 3.40E-Ol 6.80E-Ol 1.70E+Ol 21,000 1.1 E-05 S.4E-OS 2.8E-13 6.SE-OS S.4E-Ol 1.0E+00 NA 
NA NA NA NA NA NA 3.1E-05 1.4E-04 8.4E-13 1.7E-04 9.9E-Ol 1.3E+00 1.6E-09 

Total 

2.3E-02 

S.SE-02 

3.7E-Ol 

4.6E-04 

1.8E-Ol 

NA 
S.9E-02 

NA 
NA 

1.6E+00 

2.3E+00 

0) 
--;0 
-'CD 
~< co . 
""-' 



TABLE 6-13 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 2 OF 6 

Dose-Response Parameters Trespasser--Adult 
Oral Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskf4’ 

Parameter RfD”’ RfD”’ RfD”’ SF”’ SF”’ SF”’ Concentrationf3’ Ingestion 1 Dermal 1 Inhalation 1 Total 1 Ingestion I Dermal I Inhalation1 Total 
SURFACE SOIL 

lnoraanics 

C'> 

d 
6 
o o 
-.,j 

Oral 
Parameter Rm(1) 

SURFACE SOIL 
Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Beryllium 5.00E-03 

Iron 3.00E-01 

Lead -
Mercury 1.00E-04 

.. 
Pesticides/PCBs 

4,4'-000 -
4,4'-00E -
4,4'-00T -
TOTAL NA 

Dose-Response Parameters 

TABLE 6-13 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 2 OF 6 

Representative Cancer Risk 
Trespasser --Adult 

I Non-Cancer Risk!') I Dermal Iinhalationi 
Rm(1) Rm(1) 

Oran I Dermal Iinhalation 
SF(2) SF(2) SF(2) Concentration(3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

2.00E-01 - - - - 1,710 NA NA NA NA 1.6E-04 4.6E-05 NA 
8.00E-05 - - - - 1.64 NA NA NA NA 3.9E-04 1.1 E-04 NA 
6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 3.46 1.3E-07 1.2E-06 3.3E-15 1.3E-06 1.1 E-03 1.0E-02 NA 
1.00E-03 - 4.30E+00 - 6.30E+00 0.17 1.9E-08 5.4E-09 2.1 E-16 2.4E-OB 3.2E-06 9.2E-07 NA 
6.00E-02 - - - - 4,120 NA NA NA NA 1.3E-03 3.7E-04 NA 

- - - - - 27B NA NA NA NA NA NA NA 
2.00E-05 B.57E-05 - - - 1.33 NA NA NA NA 4.2E-04 1.2E-04 5.BE-12 

- - 2.40E-Ol 4.BOE-Ol - 7,500 4.6E-OB 5.3E-07 NA 5.7E-07 NA NA NA 

- - 3.40E-Ol 6.BOE-Ol - 15,200 1.3E-07 1.5E-06 NA 1.6E-06 NA NA NA 
- - 3.40E-Ol 6.BOE-Ol 1.70E+Ol 21,000 1.BE-07 2.1E-06 1.BE-15 2.3E-06 3.9E-03 4.5E-02 NA 

NA NA NA NA NA NA 5.1 E-07 5.4E-06 5.2E-15 5.9E-06 7.3E-03 5.6E-02 5.BE-12 

Total 

2.1E-04 

5.0E-04 

1.1 E-02 

4.1E-06 

1.7E-03 

NA 

5.4E-04 

NA 

NA 

4.9E-02 

6.3E-02 



TABLE 6-13 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 3 OF 6 

Dose-Response Parameters Trespasser--Adolescent 
Oral Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskf4) 

Parameter Rrn”’ RfD”’ Rrn”’ SF”’ SF’*’ SF”’ Concentration@’ lnaestion 1 Dermal 1 Inhalation 1 Total 1 Inaestion 1 Dermal 1 Inhalation1 Total 

SURFACE SOIL 

lnorganics 

a 

8 
s 

0> 
I 

(}l 
ex> 

Oral 

Parameter RfD(1) 

SURFACE SOIL 
Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Beryllium S.00E-03 

Iron 3.00E-01 

Lead -
Mercury 1.00E-04 

.. 
Pesticides/PCBs 

4,4'-000 -
4,4'-00E -
4,4'-00T -
TOTAL NA 

TABLE 6-13 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 3 OF 6 

Dose-Response Parameters Trespasser --Adolescent 

I Dermal Iinhalationi Oran I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk!') 
RfD(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal IInhalation I 

2.00E-01 - - - - 1,710 NA NA NA NA 3.SE-04 7.3E-OS NA 
B.OOE-OS - - - - 1.64 NA NA NA NA B.4E-04 1.7E-04 NA 
6.00E-OS - 1.S0E+00 7.S0E+00 1.S1 E+01 3.46 1.7E-07 1.1 E-06 2.4E-1S 1.3E-06 2.4E-03 1.6E-02 NA 
1.00E-03 - 4.30E+00 - 6.30E+00 0.17 2.4E-OB 4.9E-09 1.SE-16 2.BE-OB 7.0E-06 1.4E-06 NA 
6.00E-02 - - - - 4,120 NA NA NA NA 2.BE-03 S.BE-04 NA 

- - - - - 27B NA NA NA NA NA NA NA 
2.00E-OS B.S7E-OS - - - 1.33 NA NA NA NA 9.1 E-04 1.9E-04 7.2E-12 

- - 2.40E-01 4.BOE-01 - 7,SOO S.BE-OB 4.BE-07 NA S.4E-07 NA NA NA 
- - 3.40E-01 6.BOE-01 - 1S,200 1.7E-07 1.4E-06 NA 1.SE-06 NA NA NA 
- - 3.40E-01 6.BOE-01 1.70E+01 21,000 2.3E-07 1.9E-06 1.3E-1S 2.1E-06 B.6E-03 7.1E-02 NA 

NA NA NA NA NA NA 6.SE-07 4.9E-06 3.BE-1S S.SE-06 1.6E-02 B.BE-02 7.2E-12 

Total 

4.2E-04 

1.0E-03 

1.BE-02 

B.4E-06 

3.4E-03 

NA 
1.1E-03 

NA 
NA 

B.OE-02 

1.0E-01 
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RME - CHEMICAL SPECIFIC RISKS AT IR 3 

B 
NAS KEY WEST 

i? PAGE 4 OF 6 

Dose-Response Parameters Maintenance Worker 

Oral Dermal Inhalation Oran Dennal Inhalation Representative Cancer Risk I Non-Cancer Riskt4’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF”’ SF”’ SF’*’ Concentration’3) Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation1 Total 

SURFACE SOIL 
lnorganics 

PesticideslPCBs 

4/l’-DOD - - - 
4,$-DDE - - - 

4,4’-DDT - - - 

TOTAL NA NA NA 

2.4OE-01 4.80E-01 - 7,500 3.6E-08 3SE-07 NA 3.8E-07 NA NA NA NA 

3.40E-01 6.80E-01 - 15,200 l.OE-07 l.OE-06 NA l.lE-06 NA NA NA NA 

3.40E-01 6.80E-01 1.70E+Ol 21,000 1.4E-07 1.4E-06 2.3E-15 1 SE-06 2.3E-03 2.3E-02 NA 2SE-02 

NA NA NA NA 4.OE-07 3.5E-06 6.9E-15 3.9E-06 4.3E-03 2.8E-02 5.8E-12 3.2E-02 

» 
~ 
o 
m 
C/l 
tb 
-..J 
&. 
w 
0'1 o 

m 
I 

01 
«) 

~ 
9 o 
o o 
-..J 

Oral 
Parameter RfD(1) 

SURFACE SOIL 
Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Beryllium 5.00E-03 

Iron 3.00E-01 

Lead -
Mercury 1.00E-04 

.. 
Pesticides/PCBs 

4,4'-000 -
4,4'-00E -
4,4'-00T -
TOTAL NA 

Dose·Response Parameters 

TABLE 6-13 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 4 OF 6 

Representative Cancer Risk 
Maintenance Worker 

I Non·Cancer Risk(4/ I Dermal Iinhalationi 
RfD(1) Rm(1) 

Oran I Dermal Iinhalation 
SF(2) SF(2) SF(2) Concentration(3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

2.00E-01 - - - - 1,710 NA NA NA NA 9.5E-05 2.3E-05 NA 
S.00E-05 - - - - 1.64 NA NA NA NA 2.3E-04 5.5E-05 NA 
6.00E-05 - 1.50E+00 7.50E+00 1.51 E+01 3.46 1.0E-07 S.OE-07 4.3E-15 9.0E-07 6.4E-04 5.0E-03 NA 
1.00E-03 - 4.30E+00 - 6.30E+00 0.17 1.4E-OS 3.5E-09 2.SE-16 1.SE-OS 1.9E-06 4.6E-07 NA 
6.00E-02 - - - - 4,120 NA NA NA NA 7.6E-04 1.9E-04 NA 

- - - - - 27S NA NA NA NA NA NA NA 
2.00E-05 S.57E-05 - - - 1.33 NA NA NA NA 2.5E-04 6.0E-05 5.8E-12 

- - 2.4DE-01 4.80E-01 - 7,500 3.6E-OS 3.5E-07 NA 3.8E-07 NA NA NA 
- - 3.40E-01 6.80E-01 - 15,200 1.0E-07 1.0E-06 NA 1.1 E-06 NA NA NA 
- - 3.40E-01 6.80E-01 1.70E+01 21,000 1.4E-07 1.4E-06 2.3E-15 1.5E-06 2.3E-03 2.3E-02 NA 

NA NA NA NA NA NA 4.0E-07 3.5E-06 6.9E-15 3.9E-06 4.3E-03 2.8E-02 5.8E-12 

Total 

1.2E-04 

2.SE-04 

5.6E-03 

2.3E-06 

9.5E-04 

NA 
3.1 E-04 

NA 
NA 

2.5E-02 

3.2E-02 



TABLE 6-13 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 5 OF 6 

Dose-Response Parameters Excavation Worker 
Oral Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk Non-Cancer Riski4’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF”’ SF’*’ SF’*’ 
I 

Concentration “’ Ingestion Dermal Inhalation I Total I Ingestion I Dermal I Inhalation1 Total 
SURFACE SOIL 

lnorganics 

~ 

~ 
o 
m en , 
<D 

~ 
~ 
o 

(J) , 
(J) 
o 

~ o 
o 
o 
--.I 

Oral 
Parameter RfD(1) 

SURFACE SOIL 
Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Beryllium S.00E-03 

Iron 3.00E-01 

lead -
Mercury 1.00E-04 

.. 
Pesticides/PCBs 

4,4'-DOO -
4,4'-00E -
4,4'-00T -
TOTAL NA 

Dose-Response Parameters 

TABLE 6-13 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 5 OF 6 

Representative Cancer Risk 
Excavation Worker 

I Non-Cancer Risk,4, I Dermal Iinhalationi 
Rm(1) Rm(1) 

Oran I Dermal IlnhalatiOn 
SF(2) SF(2) SF(2) Concentration(3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

2.00E-Ol - - - - 1,710 NA NA NA NA NA NA NA 
8.00E-OS - - - - 1.64 NA NA NA NA NA NA NA 
6.00E-OS - 1.S0E+00 7.S0E+00 1.S1 E+01 3.46 NA NA NA NA NA NA NA 
1.00E-03 - 4.30E+00 - 6.30E+00 0.17 NA NA NA NA NA NA NA 
6.00E-02 - - - - 4,120 NA NA NA NA NA NA NA 

- - - - - 278 NA NA NA NA NA NA NA 
2.00E-OS 8.S7E-05 - - - 1.33 NA NA NA NA NA NA NA 

- - 2.40E-01 4.80E-01 - 7,SOO NA NA NA NA NA NA NA 
- - 3.40E-01 6.80E-01 - lS,200 NA NA NA NA NA NA NA 
- - 3.40E-01 6.80E-01 1.70E+01 21,000 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

Total 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 



TABLE 6-I 3 

RME - CHEMICAL SPECIFIC RISKS AT IR 3 
NAS KEY WEST 

PAGE 6 OF 6 

Oral 

Parameter Rrn”’ 

SURFACE SOIL 

Dose-Response Parameters Occupational Worker 
Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskf4’ 
Rrn”’ Rrn”’ SF”’ SF’*’ SF’*’ Concentrationf3) Ingestion I Dermal I Inhalation I Total I Ingestion 1 Dermal Inhalation Total 

lnorganics 

PesticideslPCBs 

4,4’-DDD - - - 2.40E-01 4.80E-01 - 7,500 3.1E-07 2.9E-06 NA 3.2E-06 NA NA NA NA 
4,4-DDE - - - 3.40E-01 6.80E-01 - 15,200 9.OE-07 8.3E-06 NA 9.2E-06 NA NA NA NA 
4,4’-DDT - - - 3.40E-01 6.80E-01 1.70E+Ol 21,000 1.2E-06 l.lE-05 4.9E-14 1.3E-05 2.1E-02 1.9E-01 NA 2.1 E-01 
TOTAL NA NA NA NA NA NA NA 3.5E-06 2.9E-05 1.4E-13 3.3E-05 3.8E-02 2.3E-01 1.2E-10 2.7E-01 

1 Units are (mg/kg)/day. 

2 Units are [(mg/kg)/dayr’. 
3 Units are pg/L for surface water, mglkg for sediment and soil inorganics, and ug/kg for all other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

Dose-Response Parameters 

Oral 
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Representative Cancer Risk 

Occupational Worker 

I Non-Cancer Riskl" 

Parameter RID(1) 
I Dermal Iinhalationi 

RID(1) RID(1) 
Oran I Dermal IlnhalatiOn 
SF~ SF~ SF~ Concentration(3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

SURFACE SOIL 

Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Beryllium 5.00E-03 

Iron 3.00E-01 

Lead -
Mercury 1.00E-04 

.. 
Pestrcldes/PCBs 

4,4'-000 -
4,4'-00E -
4,4'-00T -
TOTAL NA 

1 Units are (mg/kg)/day. 

2.00E-01 

B.00E-05 

6.00E-05 

1.00E-03 

6.00E-02 

-
2.00E-05 

-
-
-

NA 

2 Units are [(mg/kg)/dayr1
. 

- - -
- - -
- 1.50E+00 7.50E+00 

- 4.30E+00 -
- - -
- - -

8.57E-05 - -
- 2.40E-01 4.80E-01 

- 3.40E-01 6.80E-01 

- 3.40E-01 6.80E-01 

NA NA NA 

- 1,710 NA NA NA 

- 1.64 NA NA NA 

1.51 E+01 3.46 9.1 E-07 6.7E-06 B.9E-14 

6.30E+00 0.17 1.3E-07 2.9E-OB 5.BE-15 

- 4,120 NA NA NA 

- 278 NA NA NA 

- 1.33 NA NA NA 

- 7,500 3.1E-07 2.9E-06 NA 

- 15,200 9.0E-07 8.3E-06 NA 
1.70E+01 21,000 1.2E-06 1.1 E-05 4.9E-14 

NA NA 3.5E-06 2.9E-05 1.4E-13 

3 Units are J.l9/L for surface water, mg/kg for sediment and soil inorganics, and J.lg/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

NA B.4E-04 1.9E-04 NA 
NA 2.0E-03 4.6E-04 NA 

7.6E-06 5.6E-03 4.2E-02 NA 

1.6E-07 1.7E-05 3.BE-06 NA 

NA 6.7E-03 1.5E-03 NA 

NA NA NA NA 
NA 2.2E-03 5.0E-04 1.2E-10 

3.2E-06 NA NA NA 

9.2E-06 NA NA NA 
1.3E-05 2.1E-02 1.9E-01 NA 
3.3E-05 3.8E-02 2.3E-01 1.2E-10 

Total 

1.0E-03 

2.5E-03 

4.7E-02 

2.0E-05 

8.3E-03 

NA 

2.7E-03 

NA 

NA 

2.1 E-01 

2.7E-01 
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Dose-Response Parameters Future Resident -- Child and Adult 
Oral Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskf4) 

Parameter RfD”’ Rrn”’ Rrn”’ SF”’ SF’*’ SF’*’ Concentration’3’ Ingestion I Dermal I Inhalation I Total Ingestion Dermal I Inhalation1 Total 

SURFACE SOIL 
lnoraanics 

Aluminum l.OOE+OO 2.00E-01 - 

Antimony 4.00E-04 8.00E-05 - 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 

Iron 3.00E-01 6.00E-02 - 

Lead - 

Mercury l.OOE-04 2.00E-05 857E-05 - - - 

PesticideslPCBs 

1,710 NA NA NA NA 2.2E-02 2.1E-04 NA 2.2E-02 
1.64 NA NA NA NA 5.2E-02 5.OE-04 NA 5.3E-02 
3.46 2.6E-06 1.9E-06 1.6E-13 4SE-06 1.5E-01 4.5E-02 NA 1.9E-01 
0.17 3.7E-07 8.3E-09 l.lE-14 3.8E-07 4.3E-04 4.1E-06 NA 4.4E-04 

4,120 NA NA NA NA 1.8E-01 1.7E-03 NA 1.8E-01 
278 NA NA NA NA NA NA NA NA 

1.33 NA NA NA NA 5.7E-02 5.4E-04 1.6E-09 5.7E-02 

4,4’-DDD - - - 2.40E-01 4.80E-01 - 7,500 9.OE-07 8.2E-07 NA 1.7E-06 NA NA NA NA 

4,4-DDE - - - 3.40E-01 6.80E-01 - 15,200 2.6E-06 2.3E-06 NA 4.9E-06 NA NA NA NA 
4,4’-DDT - - - 3.40E-01 6.80E-01 1.70E+Ol 21,000 3.6E-06 3.2E-06 8.9E-14 6.8E-06 5.4E-01 2.OE-01 NA 7.4E-01 
TOTAL NA NA NA NA NA NA NA 1 .OE-05 8.3E-06 2.6E-13 1.8E-05 9.9E-01 2SE-01 1.6E-09 1.2E+OO 

a 

8 
s 

(j) 
I 

(j) 
N 

~ 
b 
o o 
---I 

Oral 

Parameter RfD(1) 

SURFACE SOIL 
Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Beryllium 5.00E-03 

Iron 3.00E-01 

Lead -
Mercury 1.00E-04 .. 

Pesticides/PCBs 
4,4'-000 -
4,4'-00E -
4,4'-00T -

TOTAL NA 
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Dose-Response Parameters Future Resident -- Child and Adult 

I Dermal Iinhalationi Oran I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Riskl"' 
RfD(1) RfD(1) SFI2) SF(2) SF(2) Concentration l3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

2.00E-01 - - - - 1,710 NA NA NA NA 2.2E-02 2.1E-04 NA 
8.00E-05 - - - - 1.64 NA NA NA NA 5.2E-02 5.0E-04 NA 
6.00E-05 - 1.50E+00 7.50E+00 1.51 E+01 3.46 2.6E-06 1.9E-06 1.6E-13 4.5E-06 1.5E-01 4.5E-02 NA 
1.00E-03 - 4.30E+00 - 6.30E+00 0.17 3.7E-07 8.3E-09 1.1E-14 3.8E-07 4.3E-04 4.1 E-06 NA 
6.00E-02 - - - - 4,120 NA NA NA NA 1.8E-01 1.7E-03 NA 

- - - - - 278 NA NA NA NA NA NA NA 
2.00E-05 8.57E-05 - - - 1.33 NA NA NA NA 5.7E-02 5.4E-04 1.6E-09 

- - 2.40E-01 4.80E-01 - 7,500 9.0E-07 8.2E-07 NA 1.7E-06 NA NA NA 
- - 3.40E-01 6.80E-01 - 15,200 2.6E-06 2.3E-06 NA 4.9E-06 NA NA NA 
- - 3.40E-01 6.80E-01 1.70E+01 21,000 3.6E-06 3.2E-06 8.9E-14 6.8E-06 5.4E-01 2.0E-01 NA 

NA NA NA NA NA NA 1.0E-05 8.3E-06 2.6E-13 1.8E-05 9.9E-01 2.5E-01 1.6E-09 

Total 

2.2E-02 

5.3E-02 

1.9E-01 

4.4E-04 

1.8E-01 

NA 
5.7E-02 

NA 
NA 

7.4E-01 

1.2E+00 
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Dose-Response Parameters Trespasser--Adult 

Oral Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskc4) 

Parameter Rrn”’ Rrn”’ RfD”’ SF’*’ SF’*’ SF”’ Concentratio#’ Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation1 Total 

SURFACE SOIL 
lnorganics 

PesticideslPCBs 

4,4’-DDD - - - 
4$-DDE - - - 

4,4’-DDT - - - 

TOTAL NA NA NA 

2.4OE-01 4.80E-01 - 7,500 4.2E-09 1.9E-08 NA 2.4E-08 NA NA NA NA 

3.40E-01 6.80E-01 - 15,200 1.2E-08 5.6E-08 NA 6.8E-08 NA NA NA NA 

3.40E-01 6.80E-01 1.70E+Ol 21,000 1.7E-08 7.7E-08 3.3E-16 9.4E-08 9.9E-04 4.5E-03 NA 5.5E-03 

NA NA NA NA 4.7E-08 2.OE-07 9.7E-16 2.4E-07 1.8E-03 5.6E-03 2.9E-12 7.4E-03 

a 

8 
s 

~ o 
o o ..... 

Oral 

Parameter Rm(1) 

SURFACE SOIL 

Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Beryllium S.00E-03 

Iron 3.00E-01 

Lead -
Mercury 1.00E-04 

.. 
PestICIdes/PCBs 

4,4'-000 -

4,4'-00E -
4,4'-00T -
TOTAL NA 

Dose-Response Parameters 
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Representative Cancer Risk 

Trespasser--Adult 

I Non-Cancer Risk{41 
I Dermal Iinhalationi 

Rm(1) Rm(1) 
Oran I Dermal IlnhalatiOn 
SF(2) SF(2) SF(2) Concentration!3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

2.00E-01 - - - - 1,710 NA NA NA NA 4.0E-OS 4.6E-06 NA 

S.OOE-OS - - - - 1.64 NA NA NA NA 9.6E-OS 1.1 E-OS NA 

6.00E-OS - 1.S0E+00 7.S0E+00 1.S1 E+01 3.46 1.2E-OS 4.SE-OS 6.0E-16 S.7E-OS 2.7E-04 1.0E-03 NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.17 1.7E-09 2.0E-10 3.9E-17 1.9E-09 S.OE-07 9.2E-OS NA 

6.00E-02 - - - - 4,120 NA NA NA NA 3.2E-04 3.7E-OS NA 

- - - - - 27S NA NA NA NA NA NA NA 

2.00E-OS S.S7E-OS - - - 1.33 NA NA NA NA 1.0E-04 1.2E-OS 2.9E-12 

- - 2.4DE-01 4.S0E-01 - 7,SOO 4.2E-09 1.9E-OS NA 2.4E-OS NA NA NA 

- - 3.40E-01 6.S0E-01 - 1S,200 1.2E-OS S.6E-OS NA 6.SE-OS NA NA NA 

- - 3.40E-01 6.S0E-01 1.70E+01 21,000 1.7E-OS 7.7E-OS 3.3E-16 9.4E-OS 9.9E-04 4.SE-03 NA 

NA NA NA NA NA NA 4.7E-OS 2.0E-07 9.7E-16 2.4E-07 1.8E-03 S.6E-03 2.9E-12 

Total 

4.SE-OS 

1.1 E-04 

1.3E-03 

S.9E-07 

3.6E-04 

NA 

1.2E-04 

NA 

NA 

S.SE-03 

7.4E-03 

(J) 

::.::p 
w'" --< co . 
'-J-" 
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Dose-Response Parameters Trespasser--Adolescent 
Oral Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk Non-Cancer Riskf4’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF”’ SF”’ SF’*’ 
I 

Concentration @’ Ingestion Dermal Inhalation 
SURFACE SOIL 

I Total I Ingestion I Dermal I Inhalation1 Total 

lnoraanics 

Q) 
I 

Q) 
~ 

~ 
b 
o o 
--J 

Oral 

Parameter Rm11 ) 

SURFACE SOIL 

Inorganics 
Aluminum 1.00E+00 
Antimony 4.00E-04 
Arsenic 3.00E-04 
Beryllium S.00E-03 
Iron 3.00E-01 
Lead -

Mercury 1.00E-04 
.. 

Pesticides/PCBs 
4,4'-DDD -
4,4'-DDE -
4,4'-DDT -
TOTAL NA 
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Dose-Response Parameters Trespasser --Adolescent 

I Dermal Iinhalationi Oran I Dermaljlnhalation Representative Cancer Risk I Non-Cancer Risk'4' 
Rm11 ) Rm11 ) SFI2) SFI2) SFI2) Concentration l3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

2.00E-01 - - - - 1,710 NA NA NA NA B.BE-OS 1.4E-06 NA 
B.OOE-OS - - - - 1.64 NA NA NA NA 2.1E-04 3.3E-06 NA 
6.00E-OS - 1.S0E+00 7.S0E+00 1.S1 E+01 3.46 7.6E-09 2.1E-OB 2.1 E-16 2.BE-OB S.9E-04 2.9E-04 NA 
1.00E-03 - 4.30E+00 - 6.30E+00 0.17 1.1 E-09 9.1E-11 1.4E-17 1.2E-09 1.7E-06 2.7E-OB NA 
6.00E-02 - - - - 4,120 NA NA NA NA 7.1 E-04 1.1 E-OS NA 

- - - - - 27B NA NA NA NA NA NA NA 
2.00E-OS B.S7E-OS - - - 1.33 NA NA NA NA 2.3E-04 3.SE-06 3.6E-12 

- - 2.40E-01 4.BOE-01 - 7,SOO 2.6E-09 9.0E-09 NA 1.2E-OB NA NA NA 
- - 3.40E-01 6.BOE-01 - 15,200 7.6E-09 2.6E-OB NA 3.3E-OB NA NA NA 
- - 3.40E-01 6.BOE-01 1.70E+01 21,000 1.0E-08 3.6E-OB 1.2E-16 4.6E-OB 2.2E-03 1.3E-03 NA 

NA NA NA NA NA NA 2.9E-08 9.1E-08 3.SE-16 1.2E-07 4.0E-03 1.6E-03 3.6E-12 

Total 

B.9E-OS 
2.1E-04 
B.9E-04 
1.BE-06 
7.2E-04 

NA 
2.3E-04 

NA 

NA 
3.SE-03 
S.6E-03 

Q) 
--:;u 
..... CD 
~< (0. 
---I ..... 
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Dose-Response Parameters Maintenance Worker 

Oral Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskf4’ 

Parameter RfD”’ RfD”’ Rrn”’ SF”’ SF”’ SF’*’ Concentratiod3 lnaestion I Dermal I Inhalation 1 Total I lnaestion I Dermal I Inhalation1 Total 

SURFACE SOIL 
lnorganics 

. --_.-.---.. --- 
4,4’-DDD - - - 2.40E-01 4.80E-01 - 7,500 5.4E-09 2.5E-08 NA 3.OE-08 NA NA NA NA 

4,4-DDE - - - 3.40E-01 6.80E-01 - 15,200 1.6E-08 7.2E-08 NA 8.7E-08 NA NA NA NA 

4,4’-DDT - - - 3.40E-01 6.80E-01 1.70E+Ol 21,000 2.2E-08 9.9E-08 8.4E-16 1.2E-07 9.9E-04 4SE-03 NA 5.5E-03 

TOTAL NA NA NA NA NA NA NA 6.OE-08 2.5E-07 2.5E-15 3.1 E-07 1.8E-03 5.6E-03 5.8E-12 7.4E-03 

Oral 

Parameter RfD(1) 

SURFACE SOIL 
Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Beryllium S.00E-03 

Iron 3.00E-Ol 

Lead -
Mercury 1.00E-04 

.. 
Pesticides/PCBs 

4,4'-000 -
4,4'-00E -
4,4'-00T -
TOTAL NA 

Dose-Response Parameters 
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Representative Cancer Risk 
Maintenance Worker 

I Non-Cancer Riskl41 I Dermal Iinhalationi 
RfD(1) RfD(1) 

Oran I Dermal Iinhalation 
SF(2) SF(2) SF(2) Concentration(3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

2.00E-Ol - - - - 1,710 NA NA NA NA 4.0E-OS 4.6E-06 NA 

8.00E-OS - - - - 1.64 NA NA NA NA 9.6E-OS 1.1 E-OS NA 

6.00E-OS - 1.S0E+00 7.S0E+00 1.Sl E+Ol 3.46 1.6E-08 S.8E-08 1.SE-1S 7.3E-08 2.7E-04 1.0E-03 NA 
1.00E-03 - 4.30E+00 - 6.30E+00 0.17 2.2E-09 2.SE-l0 1.0E-16 2.SE-09 8.0E-07 9.2E-08 NA 

6.00E-02 - - - - 4,120 NA NA NA NA 3.2E-04 3.7E-OS NA 

- - - - - 278 NA NA NA NA NA NA NA 
2.00E-OS 8.S7E-OS - - - 1.33 NA NA NA NA 1.0E-04 1.2E-OS S.8E-12 

- - 2.40E-Ol 4.80E-Ol - 7,SOO S.4E-09 2.SE-08 NA 3.0E-08 NA NA NA 

- - 3.40E-Ol 6.80E-Ol - lS,200 1.6E-08 7.2E-08 NA 8.7E-08 NA NA NA 

- - 3.40E-Ol 6.80E-Ol 1.70E+Ol 21,000 2.2E-08 9.9E-08 8.4E-16 1.2E-07 9.9E-04 4.SE-03 NA 

NA NA NA NA NA NA 6.0E-08 2.SE-07 2.SE-1S 3.1 E-07 1.8E-03 S.6E-03 S.8E-12 

\, 

Total 

4.SE-OS 
1.1 E-04 
1.3E-03 
8.9E-07 
3.6E-04 

NA 
1.2E-04 

NA 

NA 
S.SE-03 
7.4E-03 

~;:.o 
->0-
W\" --< <D . 
-..J->o 
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Dose-Response Parameters Excavation Worker 
Oral Dermal Inhalation Oran Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4) 

Parameter Rrn”’ Rrn”’ Rrn”’ SF’*’ SF’*’ SF’*’ Concentration’3’ Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation1 Total 
SURFACE SOIL 

lnorganics 

~ 

7,500 NA NA NA NA NA NA NA NA 
15,200 NA NA NA NA NA NA NA NA 

1.70E+Ol 21,000 NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 

a 

8 
s 

m 
I 
m m 

Oral 

Parameter RfD(1) 

SURFACE SOIL 
Inorganics 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 
Beryllium 5.00E-03 

Iron 3.00E-Ol 

Lead -
Mercury 1.00E-04 

.. 
Pesticides/PCBs 

4,4'-000 -
4,4'-00E -
4,4'-00T -
TOTAL NA 

Dose-Response Parameters 
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Representative Cancer Risk 
Excavation Worker 

I Non-Cancer Risk(') I Dermal Iinhalationi 
RfD(1) RfD(1) 

Oran I Dermal IlnhalatiOn 
SFrn SFrn SFrn Concentration(3 Ingestion I Dermal I Inhalation I Total I Ingestion I Dermal I Inhalation I 

2.00E-01 - - - - 1,710 NA NA NA NA NA NA NA 
8.00E-05 - - - - 1.64 NA NA NA NA NA NA NA 
6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 3.46 NA NA NA NA NA NA NA 
1.00E-03 - 4.30E+00 - 6.30E+00 0.17 NA NA NA NA NA NA NA 

6.00E-02 - - - - 4,120 NA NA NA NA NA NA NA 

- - - - - 278 NA NA NA NA NA NA NA 
2.00E-05 B.57E-05 - - - 1.33 NA NA NA NA NA NA NA 

- - 2.40E-Ol 4.BOE-Ol - 7,500 NA NA NA NA NA NA NA 

- - 3.40E-01 6.BOE-Ol - 15,200 NA NA NA NA NA NA NA 

- - 3.40E-01 6.BOE-Ol 1.70E+01 21,000 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 
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I I Dose-Resnonse Parameters I I OccuDational Worker I 
Oral I Dermal IInhalation Oran Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk14’ 

, SF”’ SF”’ SF’*’ Concentration’3’ Ingestion I Dermal I Inhalation I Total I Ingestion I Derrnal I Inhalation1 Total I Parameter I RfD”’ I RfD”) I RfD”’ I ! 
SURFACE SOIL 

1 Lead 

lnorganics 

Aluminum 

! - ! - ! - ! - ! - ! - ! 

l.OOE+OO 2.00E-01 - _ _ 

Antimony 4.00E-04 8.00E-05 - 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+@l 
IOE+OO - 6.30E+OO I 

[Iron I3.00E-01 16.00E-021 - 1 - 

I Bervllium I 5.00E-03 I 1 .OOE-03 1 - 14.3 

IMercury I 1 .OOE-04 I2.00E-051 8.57E-05 1 - I - I - I 
PesticideslPCBs 

4,4’-DDD - - - 2.4OE-01 4.80E-01 - 

4,4’-DDE - - - 3.40E-01 6.80E-01 - 

4,4’-DDT - - - 3&E-01 6.80E-01 1.70E+Ol 

TOTAL NA NA NA NA NA NA 

278 1 NA I NA I NA 

1,710 NA NA NA NA 8.4E-04 3.8E-05 NA 8.8E-04 
1.64 NA NA NA NA 2.OE-03 9.2E-05 NA 2.1 E-03 
3.46 3.3E-07 4.8E-07 3.2E-14 8.1E-07 5.6E-03 8.3E-03 NA 1.4E-02 
0.17 4.6E-08 2.1E-09 2.1E-15 4.8E-08 1.7E-05 7.7E-07 NA 1.7E-05 

4,120 NA NA NA NA 6.7E-03 3.1E-04 NA 7.OE-03 
NA NA NA NA NA 

I --. I --.- I I --.. 
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-
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3 Units are 1l9/L for surface water, mg/kg for sediment and soil inorganics, and 1l9/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 
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6.7 ECOLOGICAL RISK ASSESSMENT 

This section presents the results of the ecological risk assessment performed at IR 3, including a 

discussion of problem formulation and risk characterization. 

6.7.1 Problem Formulation 

This section presents the ecological problem formulation, including a discussion of available habitats, 

ecological receptors, contaminant sources, release mechanisms, migration pathways, and exposure 

routes. 

6.7.1.1 Habitat Types and Ecological Receptors 

Section 6.1 (see Figure 6-8) describes the physical setting and historical background at IR 3. The site 

consists of an open, flat, rectangular area approximately 0.25 acre in size near downtown Key West. The 

site is covered with turf grass and is surrounded by parking lots, paved streets, residential areas, and 

other developed areas. Vegetation in the areas surrounding IR 3 consists of turf grass and scattered 

ornamental trees along streets and in residential areas. No surface water is present at IR 3, and the 

nearest surface water is approximately 1,100 feet to the south. Thus, IR 3 and the adjacent areas provide 

only limited terrestrial habitat of marginal quality in an urban and suburban setting. Ecological receptors in 

the vicinity of IR 3 consist of those typically found in urban areas, such as terrestrial invertebrates, lizards, 

songbirds, and exotic rodents such as the Norway rat, black rat, and house mouse. 

6.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways is presented 

in Section 6.52. 

6.7.1.3 Exposure Routes 

As mentioned above, terrestrial habitat on and near IR 3 is limited to urban and suburban areas 

(roadsides, lawns, pavement, graveled areas, etc.). A substantial amount of contaminated soil has been 

removed. Therefore, terrestrial exposure routes and potential risks to terrestrial receptors are negligible 

and were not evaluated in this assessment. Furthermore, no aquatic habitat is located on or near IR 3, 

and hence, aquatic exposure routes are not directly applicable. The nearest surface water is 1,100 feet 
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south of the site. The flow of groundwater appears to be primarily toward the north and east, and the 

nearest surface water in that direction is approximately 6,000 feet from the site. As a result, it is unlikely 

that potentially contaminated groundwater could travel the distance necessary to discharge to surface 

water. For this reason, the groundwater exposure route is not applicable for ecological receptors. 

A complete exposure pathway has three components: a source of contaminants that can be released to 

the environment; a route of contaminant transport through an environmental medium; and an exposure or 

contact point for an ecological receptor. The source of contaminants was largely removed when interim 

remediation of soil was conducted in 1996. Groundwater contaminants remain at the site, but it is unlikely 

that the contaminant plume could travel the distance necessary to reach the coastline. Thus, aquatic 

receptors would not be exposed to groundwater contaminants from IR 3. Terrestrial receptors consist 

only of species acclimated to urban conditions, and a source of contaminant exposure to these species is 

largely absent. For these reasons, a complete exposure pathway does not exist at IR 3. 

6.7.2 Ecological Risk Summary 

The Phase I ecological risk assessment for IR 3 conducted by IT Corporation (1994) identified no 

contaminant exposure pathways for aquatic receptors, either in surface water or from groundwater 

discharge. Although terrestrial exposure pathways were identified, the assessment did not establish the 

presence of any terrestrial ecological receptors at the site other than domestic cats and dogs. This fact, 

combined with limited number of contaminants identified at IR 3 in that study, suggested that potential 

risks to terrestrial receptors were insignificant. For these reasons, the assessment concluded that IR 3 

should be excluded from further investigations of potential ecological risks (IT Corporation, 1994). 

This Phase II investigation also indicates the absence of a complete exposure pathway for ecological 

receptors at IR 3. Groundwater contaminants remain at the site, but it is unlikely that the contaminant 

plume could travel the distance necessary to reach the coastline. In addition, no pesticides were detected 

in 1996 groundwater samples (Table 6-2). This suggests that the majority of the source of pesticides at 

IR 3 was removed during interim remediation activities. For the reasons discussed above, the potential for 

ecological impacts from site-related contaminants does not exist. Therefore, additional ecological 

investigations or remediation based on ecological risks are not necessary, and therefore, are not 

recommended. 

AIK-OES-97-5350 6-70 CTO-0007 

Rev. 1 
6/13/97 

south of the site. The flow of groundwater appears to be primarily toward the north and east, and the 

nearest surface water in that direction is approximately 6,000 feet from the site. As a result, it is unlikely 

that potentially contaminated groundwater could travel the distance necessary to discharge to surface 

water. For this reason, the groundwater exposure route is not applicable for ecological receptors. 

A complete exposure pathway has three components: a source of contaminants that can be released to 

the environment; a route of contaminant transport through an environmental medium; and an exposure or 

contact pOint for an ecological receptor. The source of contaminants was largely removed when interim 

remediation of soil was conducted in 1996. Groundwater contaminants remain at the site, but it is unlikely 

that the contaminant plume could travel the distance necessary to reach the coastline. Thus, aquatic 

receptors would not be exposed to groundwater contaminants from IR 3. Terrestrial receptors consist 

only of species acclimated to urban conditions, and a source of contaminant exposure to these species is 

largely absent. For these reasons, a complete exposure pathway does not exist at IR 3. 

6.7.2 Ecological Risk Summary 

The Phase I ecological risk assessment for IR 3 conducted by IT Corporation (1994) identified no 

contaminant exposure pathways for aquatic receptors, either in surface water or from groundwater 

discharge. Although terrestrial exposure pathways were identified, the assessment did not establish the 

presence of any terrestrial ecological receptors at the site other than domestic cats and dogs. This fact, 

combined with limited number of contaminants identified at IR 3 in that study, suggested that potential 

risks to terrestrial receptors were inSignificant. For these reasons, the assessment concluded that IR 3 

should be excluded from further investigations of potential ecological risks (IT Corporation, 1994). 

This Phase II investigation also indicates the absence of a complete exposure pathway for ecological 

receptors at IR 3. Groundwater contaminants remain at the site, but it is unlikely that the contaminant 

plume could travel the distance necessary to reach the coastline. In addition, no pesticides were detected 

in 1996 groundwater samples (Table 6-2). This suggests that the majority of the source of pesticides at 

IR 3 was removed during interim remediation activities. For the reasons discussed above, the potential for 

ecological impacts from site-related contaminants does not exist. Therefore, additional ecological 

investigations or remediation based on ecological risks are not necessary, and therefore, are not 

recommended. 

AIK-OES-9? -5350 6-70 eTO-OaO? 



Rev. 2 
1 /I 6198 

6.8 CONCLUSIONS AND RECOMMENDATIONS 
,* 1 

The primary objectives of investigation at IR 3 were to identify the existing nature and (extent of 

contamination (after interim remedial action) in the on-site media, to provide a baseline human health risk 

assessment of COPCs identified in those media, and to perform an ecological risk assessment. 

The source of contamination at IR 3 was historical pesticide mixing activities. However, a large area of 

contaminated soil (735 cubic yards) was removed in an IRA conducted in 1996 which reduced the 

maximum concentration of 4,4’-DDT from 60 ppm to 21 ppm in surface soil. The pesticides 4,4’DDT, 

4,4’-DDD, and 4,4-DDE were frequently detected in the remaining surface soil at IR 3. In addition, 

inorganics were commonly detected in soil, and were present in groundwater to a lesser degree. 

The human health risk assessment of the contaminants present at IR 3 indicates that contaminants are 

not present at sufficient concentrations to cause adverse noncarcinogenic health effects or carcinogenic 

health effects to any current potential receptors. However, contaminants are present in the surface soils 

at concentrations indicating adverse health effects might occur for the hypothetical future resident, and the 

risk to the occupational worker is within the EPA target risk range of l.OE-06 to l.OE-04 and exceeds the 

FDEP target cancer risk of 1 E-06. Arsenic, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT are the main contributors to 

the carcinogenic risk, and arsenic and 4,4’-DDT are the main contributors to the noncarcinogenic risk. A 

significant increase in risk to future residential children is also expected based on the RME CalClJkh3d for 

lead in the surface soil at IR 3. 

The ecological risk assessment indicates the absence of a complete exposure pathway for ecological 

receptors at IR 3. Although groundwater contaminants remain, it is unlikely that the contaminant plume 

could travel the distance necessary to reach the coastline. No pesticides were detected in 1996 

groundwater samples, suggesting that the majority of pesticide contamination was removed during the 

IRA. The potential for ecological impacts does not exist at IR 3. 

Although minimal current human health risks and no ecological risks are posed by the site, the NAS Key 

West Partnering Team agreed (30 September 97) that a presumptive remedy using an asphalt cap is the ~ 

appropriate action for this site. Thus, a feasibility study is not required. 
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7.0 INSTALLATION RESTORATION SITE 7 (IR 7) 

This Chapter describes the site-specific evaluation of data for IR 7 (Fleming Key North Landfill). It 

discusses all investigations conducted at the site, RFI/RI rationale, site geology and hydrogeolog,y, nature 

and extent of contamination, contaminant fate and transport, baseline human health risk assessment, and 

ecological risk assessment. Section 7.8 presents a summary and conclusions with recommendations for 

IR 7. 

7.1 UNIT DESCRIPTION 

The Fleming Key North Landfill (IR 7) covers approximately 30 acres in the northern portion of Fleming 

Key (Figure 7-l). The site currently houses the U.S. Department of Agriculture (USDA) Animal Import 

Center. South of the site is a munitions storage area for NAS Key West. North of the site is a small Army 

Special Forces base. Docks are present on the northeastern edge of the island within the Army Special 

Forces base for launching and docking Army boats. The site is generally flat and vegetation coinsists of 

turfgrass, weeds, brush, and trees. The eastern shoreline has a grass cover and concrete rubble riprap 

for erosion protection. The northwestern part of the site is wooded, with Australian pine and 13razilian 

pepper as dominant species. A narrow strip of black mangroves is located along the western shoreline. 

From 1952 to 1962, the site was used as the landfill for NAS Key West and the city of Key West. 

Approximately 4,000 to 5,000 tons of unknown wastes reportedly were disposed of annually. The wastes 

were placed in trenches typically 25 feet wide, ?O feet deep, and 500 to 1,000 feet long (IT Corporation, 

1994). 

In 1977, a building housing the USDA Animal Import Center was constructed over a portion of the landfill. 

During construction, wastes were excavated and transferred to an area immediately to the west of the 

construction site and buried under a soil and rock cover. Currently, the entire landfill area is covered with 

soil and is vegetated by either grass, weeds, or trees. BEI performed an IRA at IR 7 by importing clean 

topsoil, filling, and grading low areas to promote runoff of surface water and eliminate ponding. 
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1994). 
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7.2 INVESTIGATION HISTORY 
a~_ ..,~ 

Several investigations have been performed at IR 7 since the mid-1980s to identify, confirm or delineate 

contamination. The previous investigations are summarized in Section 7.2.1. The investigation rationale 

and scope of this Supplemental RFI/RI are presented in Section 7.2.2. 

7.2.1 Previous Investigations 

An initial investigation of this site was conducted by Geraghty and Miller in 1986. This investigation 

involved the installation of four shallow monitoring wells. Several organic compounds including base 

neutral extractables and VOCs were found in samples collected from the wells. Analyses for priority 

pollutant metals indicated concentrations of copper, mercury, and arsenic above detection limits. In 1990, 

IT Corporation conducted a preliminary RI, which included the installation of five soil borings (converted to 

monitoring wells) and the excavation of 21 test pits to characterize the waste type and distribution 

patterns. Waste consisted of household, construction, and electrical debris and scrap metal. The majority 

of the waste was household debris, including tires, glass, plastic, and basic household trash. Construction 

debris included concrete slabs, steel cables, and piping. Electrical debris consisted of electrical conduit, 

wire, and low voltage batteries. Scrap metal waste included sheet metal and refrigerator parts. 

Groundwater samples from the site indicated metals (e.g., antimony, chromium, cadmium, mercury, and 

lead) were present in concentrations above established standards. Wells located downgradient along the 

shoreline within the landfill area encountered the highest concentrations of metals. 

Subsequently, IT Corporation conducted soil, sediment, surface-water, and groundwater samplinlg during 

the RFllRl at this site in 1993. Characterization of contamination at the site indicated that groundwater 

appeared to be impacted by cyanide, metals (e.g., arsenic, cadmium, lead, and mercury), and pesticides. 

Mercury and cyanide were also detected in surface water at concentrations exceeding surface-water 

quality standards. The Final RFI/RI prepared by IT Corporation recommended continued monitoring of the 

site for possible migration of contaminants, grading the west side of the site to provide drainage and 

prevent ponding of water over the waste material and maintaining the soil and vegetative cover for the 

site, performing a Preliminary Ecological Risk Assessment, and conducting a baseline human health risk 

assessment based on monitoring data. 

In September 1995, BEI performed an IRA at IR 7 to prevent ponding of rainwater and minimize infiltration 

through the waste. Clean topsoil was imported to fill low access and promote runoff. A vegetative cover 

was then established to prevent erosion. 
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7.2.2 Current Investigations 

This section presents a brief discussion of the rationale for conducting the Supplemental RFVRI activities 

at IR 7 and the scope of those field activities performed from August to October 1996. In addition to the 

results from the Supplemental RFVRI, soil data was obtained from the confirmation sampling conducted 

after the IRA. Deviations from the Supplemental RFI/RI Sampling and Analysis Plan are addressed in 

Appendix D. Figures 7-2 through 7-5 show the location of all soil, sediment, surface-water, groundwater, 

and biota samples obtained during this investigation, as well as previous investigations. 

7.2.2.1 Investigation Rationale 

Additional sampling of sediment and groundwater was conducted at IR 7 to provide more information upon 

which appropriate risk assessments can be based. Resampling of sediments at the original RFI/RI field 

program locations, requested by .regulators, was performed to confirm the presence or absence of 

contamination indicated in earlier findings. The additional data should provide a statistically representative 

data set for the risk assessment. All existing permanent monitoring wells were resampled to confirm 

previously-detected levels of contamination. It is believed that the concentration levels of metals in 

groundwater may have been influenced by turbidity. 

7.2.2.2 Scope of Current Field Investigation 

Supplemental field activities at IR 7 included the collection of sediment samples to add to the delineation 

from the earlier sampling activities and groundwater sampling to confirm and verify previously-detected 

levels of contamination. 

7.2.2.2.1 Surface Soil 

Previous sampling at IR 7 has sufficiently characterized surface soil according to the Workplan and 

Sampling and Analysis Plan (ABB, 1995). 

7.2.2.2.2 Surface Water and Sediment 

Surface-water samples were not collected during Supplemental RFVRI sampling activities. Resampling of 

sediments at previous sample locations was performed to confirm and verify the presence of pesticides, 
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PCBs, herbicides, metals and cyanide at IR 7. All IR 7 sediment samples were analyzed for the following 

parameters: 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

l Cyanide 

7.2.2.2.3 Groundwater 

Resampling of groundwater at each of the permanent monitoring wells was performed to confirm and 

verify the presence of pesticides, PCBs, herbicides, metals, and cyanide at IR 7. The focus of the 

groundwater sampling was on reducing the levels of turbidity that may have previously attributed to 

elevated concentrations of metals. Therefore, low-flow pumping methods were used to control the levels 

of turbidity. All IR 7 groundwater samples were analyzed for the following parameters: 

_“W 
l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

l Cyanide 

7.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at NAS Key West is included in 

Section 1.4 (Base Environmental Setting) of this document. Applicable site-specific ,physical 

characteristics are discussed below. 

7.3.1 Hvdroaeology 

..‘.r*. 

Groundwater elevation data obtained by IT Corporation in 1993 during water level measurements 

indicated that groundwater flow was significantly influenced by tides from the Gulf of Mexico located to the 

east and Man of War Harbor located to the west of the site. Groundwater flow directions were primarily 

towards and from the surface-water bodies. Information obtained during the original RFI/RI indicated that 

fluctuations in the groundwater level due to tides from the Gulf of Mexico extended throughout the site in 
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PCBs, herbicides, metals and cyanide at IR 7. AIlIR 7 sediment samples were analyzed for the following 

parameters: 

• Appendix IX herbicides 

• Appendix IX pesticides 

• Appendix IX PCBs 

• TAL metals 

• Cyanide 

7.2.2.2.3 Groundwater 

Resampling of groundwater at each of the permanent monitoring wells was performed to confirm and 

verify the presence of pesticides, PCBs, herbicides, metals, and cyanide at IR 7. The focus of the 

groundwater sampling was on reducing the levels of turbidity that may have previously attributed to 

elevated concentrations of metals. Therefore, low-flow pumping methods were used to control the levels 

of turbidity. AIlIR 7 groundwater samples were analyzed for the following parameters: 

• Appendix IX herbicides 

• Appendix IX pesticides 

• Appendix IX PCBs 

• TAL metals 

• Cyanide 

7.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at NAS Key West is included in 

Section 1.4 (Base Environmental Setting) of this document. Applicable site-specific physical 

characteristics are discussed below. 

7.3.1 Hydrogeology 

Groundwater elevation data obtained by IT Corporation in 1993 during water level measurements 

indicated that groundwater flow was significantly influenced by tides from the Gulf of Mexico located to the 

east and Man of War Harbor located to the west of the site. Groundwater flow directions were primarily 

towards and from the surface-water bodies. Information obtained during the original RFI/RI indicated that 

fluctuations in the groundwater level due to tides from the Gulf of Mexico extended throughout thl3 site in 
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an east-west direction. Groundwater levels during the Supplemental RFVRI at the site range from 

0.42 feet bls to about 7 feet bls at the higher topographic areas of the site. Groundwater elevations varied 

from I .05 feet to 1.82 feet above msl with groundwater flow generally toward the west at a gradient of 

0.001 foot/foot. The direction of groundwater flow is indicated on Figure 7-5. 

7.3.2 

The material encountered during soil boring and monitoring well installation consisted of glass fragments, 

electrical wires, aluminum cans, plastic and wood interspersed with reworked limestone fill. The fill 

material and debris was encountered throughout the study area from land surface to about 17 feet bls in 

some areas of the site. 

Geotechnical data obtained during the investigation conducted by IT Corporation in 1991 indicated a total 

organic carbon concentration of 6,600 mg/kg. The pH of the soil was 8.35 due to the carbonate nature of 

the fill materials (IT Corporation, 1991). 

7.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from soil, sediment, 

surface water, and groundwater in the vicinity of the Fleming Key North Landfill (IR 7). The results of 

these analyses were compared with nature and extent screening values that were selected from a variety 

of sources including background levels as determined in the Comprehensive Background Report 

(Appendix F) and ARARs and SALs from various federal agencies, state agencies, and research 

institutions. The selection of screening values is discussed in Appendix C, Section 3.0, and all potential 

screening values are listed, by media in Tables C.3-1 through C.3-4. 

This section focuses primarily on chemicals that exceeded the screening values. The tables that 

accompany the text provide results for all detections, with the exceedances shaded for easy identification, 

Figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix J 

contains the analytical results for samples obtained during the August through October 1996 

Supplemental RFVRI. Appendix H contains the full data set used for site characterization and assessment 

in this report. 
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an east-west direction. Groundwater levels during the Supplemental RFIIRI at the site range from 

0.42 feet bls to about 7 feet bls at the higher topographic areas of the site. Groundwater elevations varied 

from 1.05 feet to 1.82 feet above msl with groundwater flow generally toward the west at a gradient of 

0.001 foot/foot. The direction of groundwater flow is indicated on Figure 7-5. 

7.3.2 

The material encountered during soil boring and monitoring well installation consisted of glass fragments, 

electrical wires, aluminum cans, plastic and wood interspersed with reworked limestone fill. The fill 

material and debris was encountered throughout the study area from land surface to about 17 feet bls in 

some areas of the site. 

Geotechnical data obtained during the investigation conducted by IT Corporation in 1991 indicated a total 

organic carbon concentration of 6,600 mg/kg. The pH of the soil was 8.35 due to the carbonate nature of 

the fill materials (IT Corporation, 1991). 

7.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from soil, sediment, 

surface water, and groundwater in the vicinity of the Fleming Key North Landfill (IR 7). The results of 

these analyses were compared with nature and extent screening values that were selected from a variety 

of sources including background levels as determined in the Comprehensive Background Report 

(Appendix F) and ARARs and SALs from various federal agencies, state agencies, and research 

institutions. The selection of screening values is discussed in Appendix C, Section 3.0, and all potential 

screening values are listed, by media in Tables C.3-1 through C.3-4. 

This section focuses primarily on chemicals that exceeded the screening values. The tables that 

accompany the text provide results for all detections, with the exceedances shaded for easy identification. 

Figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix J 

contains the analytical results for samples obtained during the August through October 1996 

Supplemental RFIIRI. Appendix H contains the full data set used for site characterization and assessment 

in this report. 
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7.4.1 Subsurface Soil 

Data from the 1993 IT Corporation RFI/RI were considered in the analysis of contamination in subsurface 

soil at IR 7. No other investigations tested for subsurface soil contamination at IR 7. Chemicals that were 

detected in subsurface soil samples are listed in Table 7-1. This table includes analytical results from the 

historical sampling event only, since no subsurface samples were collected during the Supplemental 

RFI/RI investigation, as per the Sampling and Analysis Plan (ABB, 1995). Of the two subsurface soil 

samples collected at IR 7, sample l7SB-1 was tested for inorganics, VOCs, SVOCs, and pesticides/PCBs. 

Only a limited set of results for each of these fractions was available for sample 17SB-4. All subsurface 

samples were taken at a depth of 4 feet. Figure 7-6 shows the occurrence of analytes that exceeded 

screening values and indicated possible subsurface soil contamination. 

Metals accounted for most of the chemicals detected in the subsurface soil at the Fleming Key North 

Landfill. In general, subsurface metals and pesticides/PCBs were detected at sampling location 17SB-4 

located towards the north end of the site near Building 1419. VOCs and SVOCs were also detected at 

17SB-4, but did not exceed the screening criteria. 

I .. ,; 
Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of subsurface soil samples. 

7.4.1 .I Volatile Organic Compounds 

No VOCs exceeded the screening criteria in either of the subsurface soil samples. Methylene chloride 

was detected at low levels in subsurface soil at sampling locations l7SB-1 (located west of the Animal 

Import Center near the shoreline) and 17SB-4. The maximum level of methylene chloride (38 uglkg) was 

detected at sampling location l7SB-1 but was much less than the screening value of 300 uglkg. 

Subsurface soil sampled at l7SB-1 and 17SB-4 contained detectable amounts of acetone (l’ess than 

100 ug/kg). These levels are well below the FDEP Residential Goal of 2.6E+05 ug/kg. 1,2-dichloroethene 

(2.8 ug/kg) was also detected at 17SB-1 at a level far below the 300 pg/kg screening value. No other 

VOCs were detected in subsurface soil at IR 7. 
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Data from the 1993 IT Corporation RFIIRI were considered in the analysis of contamination in subsurface 

soil at IR 7. No other investigations tested for subsurface soil contamination at IR 7. Chemicals that were 

detected in subsurface soil samples are listed in Table 7-1. This table includes analytical results from the 

historical sampling event only, since no subsurface samples were collected during the Supplemental 

RFIIRI investigation, as per the Sampling and Analysis Plan (ABB, 1995). Of the two subsurface soil 

samples collected at IR 7, sample 17SB-1 was tested for inorganics, VOCs, SVOCs, and pesticides/PCBs. 

Only a limited set of results for each of these fractions was available for sample 17SB-4. All subsurface 

samples were taken at a depth of 4 feet. Figure 7-6 shows the occurrence of analytes that exceeded 

screening values and indicated possible subsurface soil contamination. 

Metals accounted for most of the chemicals detected in the subsurface soil at the Fleming Key North 

Landfill. In general, subsurface metals and pesticides/PCBs were detected at sampling location 17SB-4 

located towards the north end of the site near Building 1419. VOCs and SVOCs were also detected at 

17SB-4, but did not exceed the screening criteria. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of subsurface soil samples. 

7.4.1.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in either of the subsurface soil samples. MethylenE; chloride 

was detected at low levels in subsurface soil at sampling locations 17SB-1 (located west of the Animal 

Import Center near the shoreline) and 17S8-4. The maximum level of methylene chloride (38 J.l~l/kg) was 

detected at sampling location 17SB-1 but was much less than the screening value of 300 J.lg/kg. 

Subsurface soil sampled at 17SB-1 and 17SB-4 contained detectable amounts of acetone (less than 

100 J.lg/kg). These levels are well below the FDEP Residential Goal of 2.6E+05 J.lg/kg. 1,2-dichloroethene 

(2.8 J.l9/k9) was also detected at 17S8-1 at a level far below the 300 J.lg/kg screening value. No other 

VOCs were detected in subsurface soil at IR 7. 
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TABLE 7-I 

CHEMICALS DETECTED IN SUBSURFACE SOIL AT IR 7 
NAS KEY WEST 

Location 1 Depth”’ 1 Source(2L 1 

INORGANICS (mglkg) 

Parameter 1 Result IQual.f3’I Location 1 Depth(‘)] Source(*) 1 Parameter I Result I~ual.(~)j 

SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) 
l7SB-1 4 IT 1993 Bis(P- 1125 J 

ethylhexyl)phthalate 
l7SB-4 4 IT 1993 Bis(S- 620 J 

ethylhexyl)phthalate 

VOLATILE ORGANIC COMPOUNDS (pglkg) 
l7SB-1 1 4 1 IT 1993 ]1,2-dichloroethene 1 2.8 1 J 
l7SB-1 4 IT 1993 Acetone 75 
17SB-4 4 IT 1993 Acetone 44 

l7SB-1 4 IT 1993 Methylene chloride 38 B2 _ 
l7SB-4 4 IT 1993 Methylene chloride 20 82 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Depths are in feet and represent top of sampling interval. 
2 Data Sources: 

IT 1993 - RFllRl (IT Corporation, 1994) conducted in 1993 by IT Corporation 
3 Qualifier (Qual) Codes: 

B, - Value greater than instrument detection limit, but less than contract 
required quantitation limit. 

J - The associated value is an estimated quantity. 

82 - Analyte was found in the blank as well as the sample. 

() 
-I o 
6 o 
~ 

Source(2) 

TABLE 7-1 

CHEMICALS DETECTED IN SUBSURFACE SOIL AT IR 7 
NAS KEY WEST 

Parameter Result I Qual.(3) I I Location I Depth(!) I Source(2) Parameter Result IQual.(3'! 

SEMIVOLA TILE ORGANIC COMPOUNDS (lJg/kg) 

17SB-1 4 IT 1993 Bis(2- 1125 
ethylhexyl)phthalate 

17SB-4 4 IT 1993 Bis(2- 620 
ethylhexyl)phthalate 

VOLA TILE ORGANIC COMPOUNDS (lJg/kg) 

17SB-1 4 IT 1993 1,2-dichloroethene 2.8 

17SB-1 4 IT 1993 Acetone 75 

17SB-4 4 IT 1993 Acetone 44 

17SB-1 4 IT 1993 Methylene chloride 38 

17SB-4 4 IT 1993 Methylene chloride 20 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Depths are in feet and represent top of sampling interval. 
2 Data Sources: 

J 

J 

J 

B2 

B2 

IT 1993 - RFIIRI (IT Corporation, 1994) conducted in 1993 by IT Corporation 
3 Qualifier (Qual) Codes: 

Bl - Value greater than instrument detection limit, but less than contract 
required quantitation limit. 

J - The associated value is an estimated quantity. 
B2 - Analyte was found in the blank as well as the sample. 
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7.4.3.2 Semivolatile Organic Compounds 

No SVOCs exceeded the screening criteria in either of the subsurface soil samples. 

Bis(2 ethylhexyl)phthalate was detected at l7SB-1 and. 17SB-4 with the maximum level (1,1;!5 ug/kg) 

occurring at l7SB-1. This is well below the FDEP residential goal used as a screening value 

(48,000 ug/kg). No other SVOCs were detected in subsurface soil at IR 7. 

7.4.1.3 Pesticides 

Four pesticides were detected in subsurface soil at IR 7. 4,4’-DDT and its degradation products were 

detected at 17SB-4, although only 4,4’-DDD and 4,4’-DDE exceeded their respective screening values. At 

140 ug/kg and 300 ug/kg, respectively, 4,4’-DDD and 4,4’-DDE were only slightly in excess of the criteria. 

The concentration of 4,4’-DDT detected at 17SB-4 (28 ug/kg) was less than the screening value 

(1 IO ug/kg). Endosulfan II (37.8 ug/kg) was the only pesticide detected at l7SB-I, but no screening value 

is available. 

7.4.1.4 Polychlorinated Biphenyls 

Aroclor-1254 (450 ug/kg) and Aroclor-1242 (970 ug/kg) were detected at l7SB-4 at levels approximately 

5 to 10 times the proposed RCRA action levels used as screening criteria. 

7.4.1.5 lnorganics 

Metals were detected in both of the subsurface soil samples collected by IT Corporation in 1993. 

Antimony, arsenic, mercury, and zinc exceeded the screening criteria at sampling locations l7SB-1 and 

17SB-4. In each case, maximum concentration was detected at 17SB-4: antimony (50.3 mg/kg), arsenic 

(8.4 mg/kg), mercury (0.3 mg/kg), and zinc (5,940 mglkg). Cadmium (3.5 mg/kg), chromium (26.4 mg/kg), 

copper (53.9 mg/kg), lead (337 mglkg), manganese (158 mg/kg), and nickel (9.2 mg/kg) also exceeded 

the screening criteria at 17SB-4 and iron (5,500 mglkg) exceeded the screening criteria at l7SB-1. 

Aluminum, barium, and vanadium were detected at both l7SB-1 and l7SB-4, but at levels less ,than the 

screening criteria. Low levels of cobalt were detected at 17SB-4, while low levels of chromium, copper, 

lead, manganese, and nickel were detected at l7SB-1. 
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No SVOCs exceeded the screening criteria in either of the subsurface soil samples. 

8is(2 ethylhexyl)phthalate was detected at 17S8-1 and. 17S8-4 with the maximum level (1,125 1J9/kg) 

occurring at 17S8-1. This is well below the FOEP residential goal used as a screening value 

(48,000 IJg/kg). No other SVOCs were detected in subsurface soil at IR 7. 

7.4.1.3 Pesticides 

Four pesticides were detected in subsurface soil at IR 7. 4,4'-00T and its degradation products were 

detected at 17S8-4, although only 4,4'-000 and 4,4'-00E exceeded their respective screening values. At 

140 1J9/kg and 300 IJg/kg, respectively, 4,4'-000 and 4,4'-00E were only slightly in excess of thE~ criteria. 

The concentration of 4,4'-00T detected at 17S8-4 (28 IJg/kg) was less than the screening value 

(110 IJg/kg). Endosulfan II (37.8 IJg/kg) was the only pesticide detected at 17S8-1, but no screenijng value 

is available. 

7.4.1.4 Polychlorinated Biphenyls 

Aroclor-1254 (450 IJg/kg) and Aroclor-1242 (970 1J9/kg) were detected at 17S8-4 at levels approximately 

5 to 10 times the proposed RCRA action levels used as screening criteria. 

7.4.1.5 Inorganics 

Metals were detected in both of the subsurface soil samples collected by IT Corporation .in 1993. 

Antimony, arsenic, mercury, and zinc exceeded the screening criteria at sampling locations 17S8-1 and 

17S8-4. In each case, maximum concentration was detected at 17S8-4: antimony (50.3 mg/kg), arsenic 

(8.4 mg/kg), mercury (0.3 mg/kg), and zinc (5,940 mg/kg). Cadmium (3.5 mg/kg), chromium (26.4 mg/kg), 

copper (53.9 mg/kg), lead (337 mg/kg), manganese (158 mg/kg), and nickel (9.2 mg/kg) also exceeded 

the screening criteria at 17S8-4 and iron (5,500 mg/kg) exceeded the screening criteria at 17S8-1. 

Aluminum, barium, and vanadium were detected at both 17S8-1 and 17S8-4, but at levels less than the 

screening criteria. Low levels of cobalt were detected at 17S8-4, while low levels of chromium, copper, 

lead, manganese, and nickel were detected at 17S8-1. 
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7.4.2 Surface Soil 

Data from the 1993 IT Corporation RFllRl were considered in the analysis of surface soil contamination at 

IR 7. No other investigations tested surface soil at IR 7. Chemicals that were detected in surface soil 

samples are listed in Table 7-2. This table includes analytical results from the historical sampling event 

only, since no surface soil samples were collected during the Supplemental RFI/RI investigation, as per 

the Sampling and Analysis Plan (ABB, 1995). Of the two surface soil samples collected at IR 7, sample 

l7SB-1 was tested for inorganic% VOCs, SVOCs, and pesticides/PCBs. Only a limited set of results for 

each fraction was available for sample l7SB-3. Metals accounted for most of the chemicals detected in 

the surface soil at the Fleming Key North Landfill. Figure 7-6 shows the occurrence of analytes that 

exceeded screening values and indicated possible surface soil contamination. 

Consistent with subsurface soil, metals and pesticides were most commonly detected at the north end of 

the site near Building 1419. VOCs and one SVOC were also detected but did not exceed the screening 

criteria. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 

7.4.2.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface soil samples. Methylene chloride and 

1,2-dichloroethene were detected at low levels in surface soil at l7SB-1 and l7SB-3 (located east of the 

Animal Import Center near the shoreline). The maximum concentration of methylene chloride (69 ug/kg) 

was detected at l7SB-1. Concentrations of 1,2-dichloroethene at l7SB-1 and l7SB-3 were low at 3 ug/kg 

as compared to the EPA Region III BTAG concentration used as the soil screening value (300 ug/kg). 

Also detected at l7SB-1 at levels below the screening criteria were 4-methyl-2-pentanone (0.3 us/kg), 

acetone (15 ug/kg), toluene (1 ug/kg), and vinyl acetate (0.4 US/kg). 
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Data from the 1993 IT Corporation RFIIRI were considered in the analysis of surface soil contamination at 

IR 7. No other investigations tested surface soil at IR 7. Chemicals that were detected in surface soil 

samples are listed in Table 7-2. This table includes analytical results from the historical sampling event 

only, since no surface soil samples were collected during the Supplemental RFIIRI investigation, as per 

the Sampling and Analysis Plan (ABB, 1995). Of the two surface soil samples collected at IR 7, sample 

17SB-1 was tested for inorganics, VOCs, SVOCs, and pesticides/PCBs. Only a limited set of results for 

each fraction was available for sample 17SB-3. Metals accounted for most of the chemicals detected in 

the surface soil at the Fleming Key North Landfill. Figure 7-6 shows the occurrence of analytes that 

exceeded screening values and indicated possible surface soil contamination, 

Consistent with subsurface soil, metals and pesticides were most commonly detected at the north end of 

the site near Building 1419. VOCs and one SVOC were also detected but did not exceed the screening 

criteria, 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3,1.4.1, and Table C,3-1 contains all values considered, as weI! as those actually 

selected for the nature and extent screening of surface soil samples, 

7.4.2.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the surface soil samples. Methylene chloride and 

1,2-dichloroethene were detected at low levels in surface soil at 17S8-1 and 17S8-3 (located east of the 

Animal Import Center near the shoreline). The maximum concentration of methylene chloride (69 IJg/kg) 

was detected at 17S8-1, Concentrations of 1.2-dichloroethene at 17S8-1 and 17SB-3 were low at 3lJg/kg 

as compared to the EPA Region III BTAG concentration used as the soil screening value (300 I-lg/kg). 

Also detected at 17SB-1 at levels below the screening criteria were 4-methyl-2-pentanone (0.3 1J9/kg), 

acetone (15 IJg/kg), toluene (1 1-19/kg), and vinyl acetate (0.4 jJg/kg), 
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TABLE 7-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 7 
NAS KEY WEST 

I Location ( Sour&’ ( Parameter 
INORGANICS (mglkg) 

1 Result lQual.“‘/ 

, 

SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 
117.s3 IIT 1993 IBis(2-ethylhexyl)phthalate 1 290 1 J 1 
VOLATILE ORGANIC COMPOUNDS halkal 
17SB-3 IT 1993 
l7SB-1 IT 1993 
l7SB-2 IT 1993 
17SB-1 IT 1993 
l7SB-1 IT 1993 
l7SB-3 IT 1993 
17SB-1 IT 1993 
l7SB-1 IT 1993 

. . ” “I 

1.2-dichloroethene J 
1,2-dichloroethene 3 J 
4-methyl-2-pentanone 0.3 J 
Acetone .__. -.._ 
IMethylene chloride 

16 .- I 
1 69 ‘32 

iMethvlene chloride I 17 I i3, I -L 
TdllWlP I 1 I I I -. - -. - 

,Vinyl acetate 
I I 

I 0.4 / ; 

Shading indicates a concentration in excess of the screening values (See Table C.3-1). 
1 Data Sources: 

IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 
2 Qualifier (Qual.) Codes: 

B, - Value greater than instrument detection limit, but less than contract required quantitation limit. 
B2 - Analyte was found in the blank as well as the sample. 
D - Compound analyzed at a secondary dilution factor. 
J - The associated value is an estimated quantity. 

, I-” 
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TABLE 7-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 7 
NAS KEY WEST 

290 J 

17S8-3 IT 1993 1.2-dichloroethene 3 J 
17S8-1 IT 1993 1,2-dichloroethene 3 J 
17S8-1 IT 1993 4-methyl-2-pentanone 0.3 J 
17S8-1 IT 1993 Acetone 15 
17S8-1 IT 1993 Methylene chloride 69 82 

17S8-3 IT 1993 Methylene chloride 17 82 
17S8-1 IT 1993 Toluene 1 J 
17S8-1 IT 1993 Vinyl acetate 0.4 J 

Shading indicates a concentration in excess of the screening values (See Table C.3-1). 
1 Data Sources: 

IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 
2 Qualifier (Qual.) Codes: 
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8 1 - Value greater than instrument detection limit, but less than contract required quantitation limit. 
82 - Analyte was found in the blank as well as the sample. 
D - Compound analyzed at a secondary dilution factor. 
J - The associated value is an estimated quantity. 
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As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. 4-methyl-2pentanone, acetone, and vinyl acetate were selected as ecological 

COPCs (see Section 7.7.4.1.2) because no suitable ecological thresholds were available. The selected 

nature and extent screening values for 4-methyl-2-pentanone, and vinyl acetate were not ecological 

screening levels. 

7.4.2.2 Semivolatile Organic Compounds 

No SVOCs exceeded the screening criteria in any of the surface soil samples. A low concentration of 

bis(2-ethylhexyl)phthalate (290 us/kg) was detected at l7SB-3. This was the only SVOC detected in 

surface soil at IR 7. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Bis(2-ethylhexyl)phthalate was selected as an ecological COPC (see Section 

7.7.4.1.2) because no suitable ecological threshold was available. The selected nature and extent 

screening value for bis(2-ethylhexyl)phthalate was not an ecological screening level. 

7.4.2.3 Pesticides 

The surface soil sample at l7SB-1 contained 4,4’-DDD (160 ug/kg) and 4,4’-DDT (1,900 ug/kg) at levels in 

excess of the screening criteria. The concentration of 4,4’-DDT was almost 17 times the background 

concentration used for screening. Beta-BHC (59 ug/kg) was also detected at l7SB-1. Low levels of 4,4’- 

DDE (40 ug/kg) and 4,4’-DDT (35 ug/kg) were detected at l7SB-3 but were well below screening values. 

7.4.2.4 Polychlorinated Biphenyls 

No PCBs were detected in surface soil at IR 7. 

7.4.2.5 lnorganics 

Metals were detected in surface soil at concentrations above screening values only at l7SB-1. Among 

them, antimony (4.8 mg/kg), iron (2,560 mg/kg), mercury (0.31 mg/kg), and zinc (90 mg/kg) were greater 

than three times the screening value. Copper (24 mg/kg), lead (73.5 mg/kg), and nickel (3.6 mg/kg) also 

exceeded screening values but to a lesser extent. Copper, lead, nickel, and zinc were also detected at 
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As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. 4-methyl-2pentanone, acetone, and vinyl acetate were selected as ecological 

COPCs (see Section 7.7.4.1.2) because no suitable ecological thresholds were available. The selected 

nature and extent screening values for 4-methyl-2-pentanone, and vinyl acetate were not ecological 

screening levels. 

7.4.2.2 Semivolatile Organic Compounds 

No SVOCs exceeded the screening criteria in any of the surface soil samples. A low concentration of 

bis(2-ethylhexyl)phthalate (290 j.J9/kg) was detected at 17SB-3. This was the only SVOC detected in 

surface soil at IR 7. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening Jevels. Bis(2-ethylhexyl)phthalate was selected as an ecological COPC (see Section 

7.7.4.1.2) because no suitable ecological threshold was available. The selected nature and extent 

screening value for bis(2-ethylhexyl)phthalate was not an ecological screening level. 

7.4.2.3 Pesticides 

The surface soil sample at 17SB~1 contained 4.4'-000 (160 J,.I9/kg) and 4,4'-00T (1,900 J,.Ig/kg) at levels in 

excess of the screening criteria. The concentration of 4,4'-00T was almost 17 times the background 

concentration used for screening. Beta-BHC (59 J,.I9/kg) was also detected at 17SB-1. Low levels of 4,4'

DOE (40 jJg/kg) and 4,4'-00T (35 J.lg/kg) were detected at 175B-3 but were well below screening values. 

7.4.2.4 Polychlorinated Biphenyls 

No PCBs were detected in surface soil at IR 7. 

7.4.2.5 Inorganics 

Metals were detected in surface soil at concentrations above screening values only at 1758-1. Among 

them, antimony (4.8 mg/kg), iron (2,560 mg/kg), mercury (0.31 mg/kg), and zinc (90 mg/kg) were greater 

than three times the screening value. Copper (24 mg/kg), lead (73.5 mg/kg), and nickel (3.6 mg/kg) also 

exceeded screening values but to a lesser extent. Copper, lead, nickel, and zinc were also detected at 
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lower levels at 17SB-3. Other metals including aluminum, arsenic, barium, chromium, manganese, and 

vanadium were detected at both l7SB-1 and l7SB-3 but levels were less than the screening criteria. 

7.4.3 Sediment 

Data from a number of sampling efforts including the 1990 IT Corporation RI, 1993 IT Corporation RFI/RI, 

and this Supplemental RFI/RI were considered in the analysis of sediment contamination at IR 7. 

Chemicals that were detected in sediment samples are listed in Table 7-3. This table includes analytical 

results from all applicable historical sampling events as well as this Supplemental RFI/RI. Figure 7-7 

shows the occurrence of analytes that exceeded screening values and indicated possible sediment 

contamination. 

- ‘. 

There were 24 sampling locations for sediment at IR 7. Of these 24, four are from the 1990 IT 

Corporation RI. These samples were analyzed for VOCs, SVOCs, pesticides, PCBs, and inorganics. Ten 

of the 24 are from the 1993 IT Corporation RFI/RI. The 1993 RFI/RI samples were analyzed for VOCs, 

SVOCs, and inorganics. l7SS-7(IT) and I7SS-lO(IT) also were analyzed for pesticides, PCBs, and 

additional SVOCs. Ten of the 24 samples are from this Supplemental RFI/RI. Sampling locations l7S.S1 

through l7SS-10 were in the vicinity of the 1993 IT Corporation samples numbered similarly. These B&R 

Environmental samples were analyzed for pesticides, PCBs, and inorganics, as per the Sampling and 

Analysis Plan (ABB, 1995). 

Several metals including arsenic, beryllium, copper, lead, mercury, and silver were detected several times 

at various sampling locations in sediment at IR 7. 4,4’-DDT and its degradation products ‘were the 

pesticides detected most frequently. No VOCs exceeded the screening values. SVOCs were detected 

predominantly in 1990 samples where twelve exceeded their screening values. 

Screening values were obtained from a variety of sources including FDEP SQAGs, EPA Region IV 

Screening Values, EPA SQCs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 
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lower levels at 17SB-3. Other metals including aluminum, arsenic, barium, chromium, manganese, and 

vanadium were detected at both 17SB-1 and 17SB-3 but levels were less than the screening criteria. 

7.4.3 Sediment 

Data from a number of sampling efforts including the 1990 IT Corporation RI, 1993 IT Corporation RFI/RI, 

and this Supplemental RFI/RI were considered in the analysis of sediment contamination at IR 7. 

Chemicals that were detected in sediment samples are listed in Table 7-3. This table includes analytical 

results from all applicable historical sampling events as well as this Supplemental RFI/RI. Figure 7-7 

shows the occurrence of analytes that exceeded screening values and indicated possible sediment 

contamination. 

There were 24 sampling locations for sediment at IR 7. Of these 24, four are from the 1990 IT 

Corporation RI. These samples were analyzed for VOCs, SVOCs, pesticides, PCBs, and inorganics. Ten 

of the 24 are from the 1993 IT Corporation RFI/RI. The 1993 RFI/RI samples were analyzed for VOCs, 

SVOCs, and inorganics. 17SS-7(IT) and 17SS-10(IT) also were analyzed for pesticides, PCBs, and 

additional SVOCs. Ten of the 24 samples are from this Supplemental RFIIRI. Sampling locations 17SS-1 

through 17SS-10 were in the vicinity of the 1993 IT Corporation samples numbered similarly. These B&R 

Environmental samples were analyzed for pesticides, PCBs, and inorganics, as per the Sampling and 

Analysis Plan (ABB, 1995). 

Several metals including arsenic, beryllium, copper, lead, mercury, and silver were detected sevElral times 

at various sampling locations in sediment at IR 7. 4,4'-DDT and its degradation products were the 

pesticides detected most frequently. No VOCs exceeded the screening values. SVOCs were detected 

predominantly in 1990 samples where twelve exceeded their screening values. 

Screening values were obtained from a variety of sources including FDEP SQAGs, EPA Region IV 

Screening Values, EPA sacs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 
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TABLE 7-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 7 
NAS KEY WEST 

PAGE 1 OF 5 

Location 1 Source”) 1 Parameter 1 Result IQual.‘*‘I 

IT\ IIT 1993 IArsenic I 3.1 I I 
17ss-1 BBRE 1996 Arsenic 2.7 
17ss-7 B&RE 1996 Arsenic 2.5 

17SS-7(IT) IT 1993 Arsenic 2.1 Bi 
17ss-4 B&RE 1996 Arsenic 1.9 

17ss-3 B&RE 1996 Arsenic 1.7 
17ss-5 BBRE 1996 Arsenic 1.6 
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TABLE 7-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 7 
NAS KEY WEST 

PAGE 2 OF 5 

l7S-2 

l7SS-4 

IT 1993 Chromium I 
IT 1993 Chromium 4 
IT 1990 Chromium I A 

1.3 

f 1.1 
(IT 1990 _L--.... .~ I ^^ 

IB~RE 1996 iwwomwm I 

117SS-4tITI (IT 1993 lcoooer 
17SS-2 
17ss-9 

l7S-3 

l7SS-10 

l7SS-6 

(B&RE 1996 ICopper 

IB&RE 1996 /Copper 

B&RE 1996 Copper 9. 
RRRE 1996 l?mmN --rr-. 9 

IT 1990 Copper 7.5 
B&RE 1996 Copper 6.8 
BBRE 1996 Copper 6.3 

=I 

iE 1996 llron I 

tE 1996 /Iron 

IIT 1990 (Iron 1 949 I I. 

IIT 1993 ILead __." 

0 1 Lead 27.2 
E 1996 ILead 

1 
I 

1 
196 I 

E 1996 Lead 14 
E 1996 Lead 12.9 

IIT 1993 Lead 12.6 

(") 

a 
b 
o o 
--J 
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TABLE 7-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 7 
NAS KEY WEST 

PAGE 3 OF 5 

l7SS-7(IT) IT 1993 Mercury 0.03 
l7SS-5 B&RE 1996 Mercury 0.03 
l7SS-4 B&RE 1996 Mercury 0.02 
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o 
o 
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TABLE 7-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 7 
NAS KEY WEST 

PAGE 4 OF 5 

IT 1990 

IT 1993 

IVanadium 

Vanadium 

117SS-4tlT~ /IT 1993 

l7SS-3ilTj 

Zinc 

IT 1993 Zinc 12.3 9.2 

l7SS-7(IT) IT 1993 Zinc 8.3 
17SSAllTI IT IOWI 7inr 7.2 *.-v “\..I II 0”“” ,L” I” 

17SSGNT) 7inr 

l7SS-1 ilTj II 

PESTlClDESlPCBs 

I l7SS-5 It 
l7SS-7 
1755-l 

I I 

T 1993 IZinc I !i I 1 I I I 

ht/W 

,3&RE 1996 4,4’-DDD 4.5 

IB&RE 1996 4,4’-DDD 2.6 

IB&RE 1996 4.4’-DDD 24 

14.4’-DDE I 2.8 I I 

> 
~ 
<0 
CX> 
b 
0 
~ 

" I 
N 

" 

(") 
-i 
o 
b o 
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Location Source(11 

17S-2 IT 1990 

17SS-10(IT) IT 1993 

17S-3 IT 1990 

17S-1 IT 1990 

17SS-8(IT) IT 1993 

17SS-9(IT) IT 1993 

17SS-10(IT) IT 1993 

17S-2 IT 1990 

17S-4 IT 1990 

17SS-5(IT) IT 1993 

17SS-9(IT) IT 1993 

17SS-5 B&RE 1996 

17S-1 IT 1990 

17SS-8(IT) IT 1993 

17S-3 IT 1990 

17SS-4(IT) IT 1993 . 

17SS-3(IT) IT 1993 

17SS-7(IT) IT 1993 

17SS-6(IT) IT 1993 

17SS-2(IT) IT 1993 

17SS-1(IT) IT 1993 

PESTICIDES/PCBs 

Parameter 
Vanadium 

Vanadium 

Vanadium 

Vanadium 

Vanadium 

Vanadium 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 
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Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 
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R 

*All sediment samples at IR 7 were surface sediment. 
Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 

Data Sources: 
IT Corporation 1990 - RI conducted in 1990 by IT Corporation (1991) 
IT Corporation 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 
Qualifier (Qual.) codes: 

B, - Value greater than instrument detection limit, but less than contract 
required quantitation limit. 

J - The associated value is an estimated quantity 

Compound analyzed at a secondary dilution value 
Elevated contract required quantitation limit due to matrix interferences 
obscuring the compound of interest. 
Analyte was found in the blank as well as the sample ’ 

TABLE 7-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 7 
NAS KEY WEST 

VOLATILE ORGANIC COMPOUNDS (lJg/kg) 

17SS-7(IT) IT 1993 Acetone 51 

17SS-10(IT) IT 1993 Acetone 23 

17SS-7(IT) IT 1993 Methylene chloride 36 

17SS-10(IT) IT 1993 Methylene chloride 17 

17S-2 IT 1990 Methylene chloride 5 

175-4 IT 1990 Methylene chloride 4 

175-1 IT 1990 Methylene chloride 4 

17S-3 IT 1990 Methylene chloride 3 

*AII sediment samples at IR 7 were surface sediment. 
Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 
1 Data Sources: 

IT Corporation 1990 - RI conducted in 1990 by IT Corporation (1991) 

B2 

B2 
J 
J 
J 
J 

IT Corporation 1993 - RFIIRI conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFIIRI conducted in 1996 by B&R Environmental 

2 Qualifier (QuaL) codes: 
B1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity 

PAGE 5 OF 5 

D - Compound analyzed at a secondary dilution value 
Z - Elevated contract required quantitation limit due to matrix interferences 

obscuring the compound of interest. 
B2 Analyte was found in the blank as well as the sample 
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7.4.3.1 Volatile Organic Compounds 

No VOCs exceeded the screening criteria in any of the sediment samples at IR 7. Acetone was detected 

at low levels in sediment at sampling locations l7SS-7(IT) and I7SS-lO(IT) in 1993. The maximum level of 

acetone (51 uglkg) was detected at sampling location l7SS-7(IT) but was less than the screening value of 

64 ug/kg. Six sediment samples contained detectable amounts of methylene chloride. The maximum was 

less than 40 ug/kg, well below the screening value (427 pg/kg). No other VOCs were detected in 

sediment at IR 7. 

7.4.3.2 Semivolatile Organic Compounds 

Twelve svocs [acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 

bis(2-ethylhexyl)phthalate, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, naphthalene, 

phenanthrene, and pyrene] exceeded their screening values in sediment at IR 7. 

Acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthlracene, 

fluoranthene, flourene, and naphthalene were only detected by IT Corporation in 1990 at sampling location 

175-2. Phenanthrene and pyrene, which had their maximum concentrations at l7S-2, were also detected 

in 1993 at two other sampling locations, but at levels below the screening values. 

Bis(2-ethylhexyl)phthalate exceeded the selected screening value (182 ug/kg) at all five sampling 

locations where it was detected. Maximum concentrations were detected at l7S-4 (570 ug/kg), l7SS- 

lO(IT) (400 ug/kg), and l7S-2 (350 ug/kg) in 1990 and 1993. Other SVOCs, including 

benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)flouranthene, dibenzofuran, and ideno(l,2,3- 

cd)pyrene were detected at IR 7 but were below their respective screening values. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selectecl nature 

and extent screening levels. Benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, and 

indeno(l,2,3-cd)pyrene were identified as COPCs (Section 7.6.2.2) in the human health risk assessment 

based on a qualitative evaluation for benzo(g,h,i)perylene and since they are all from the same falmily as 

other COPCs although they do not have their own RBCs. Their concentrations in sediment in IR 7 were 

less than the Residential Soil RBCs [benzo(b)fluoranthene and benzo(k)fluoranthene] and EPA Region III 

BTAG Sediment Screening Levels [benzo(g,h,i)perylene and indeno(l,2,3-cd)pyrene] selected for nature 

and extent screening. Benzo(b)fluoranthene and benzo(k)fluoranthene were selected as ecological 

COPCs (see Section 7.7.4.1.2) since their hazard quotients were greater than one. However, all 

AIK-OES-97-5350 7-31 CTO-0007 

7.4.3.1 Volatile Organic Compounds 

Rev. 1 
6/13/97 

No VOCs exceeded the screening criteria in any of the sediment samples at IR 7. Acetone was detected 

at low levels in sediment at sampling locations 17SS-7(IT) and 17SS-10(IT) in 1993. The maximum level of 

acetone (51 IJg/kg) was detected at sampling location 17SS-7(IT) but was less than the screening value of 

64 IJg/kg. Six sediment samples contained detectable amounts of methylene chloride. The maximum was 

less than 40 IJg/kg, well below the screening value (427 IJg/kg). No other VOCs were detl3cted in 

sediment at IR 7. 

7.4.3.2 Semivolatile Organic Compounds 

Twelve SVOCs [acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 

bis(2-ethylhexyl)phthalate, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, naphthalene, 

phenanthrene, and pyrene] exceeded their screening values in sediment at IR 7. 

Acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, 

fluoranthene, flourene, and naphthalene were only detected by IT Corporation in 1990 at sampling location 

17S-2. Phenanthrene and pyrene, which had their maximum concentrations at 17S-2, were also e!etected 

in 1993 at two other sampling locations, but at levels below the screening values. 

Bis(2-ethylhexyl)phthalate exceeded the selected screening value (182 J..Ig/kg) at all five sampling 

locations where it was detected. Maximum concentrations were detected at 17S-4 (570 IJg/kg), 17SS-

10(IT) (400 IJg/kg), and 17S-2 (350 IJg/kg) in 1990 and 1993. Other SVOCs, including 

benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)f1ouranthene, dibenzofuran, and ideno(1,2,3-

cd)pyrene were detected at IR 7 but were below their respective screening values. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selectee! nature 

and extent screening levels. Benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, and 

indeno(1 ,2,3-cd)pyrene were identified as COPCs (Section 7.6.2.2) in the human health risk assessment 

based on a qualitative evaluation for benzo(g,h,i)perylene and since they are all from the same family as 

other COPCs although they do not have their own RBCs. Their concentrations in sediment in IR 7 were 

less than the Residential Soil RBCs [benzo(b)f1uoranthene and benzo(k)fluoranthene] and EPA RElgion III 

BTAG Sediment Screening Levels [benzo(g,h,i)perylene and indeno(1,2,3-cd)pyrenel selected for nature 

and extent screening. Benzo(b)fluoranthene and benzo(k)f1uoranthene were selected as ecological 

COPCs (see Section 7.7.4.1.2) since their hazard quotients were greater than one. However, all 
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benzo(b)fluoranthene and benzo(k)fluoranthene concentrations in sediment at IR 7 were less than 

Residential Soil RBCs selected for nature and extent screening. 

7.4.3.3 Pesticides 

Seven pesticide compounds were detected in sediment at concentrations greater than their screening 

values, predominantly in 1996. With the exception of beta-BHC (17S-2; 170 pg/kg) which exceeded its 

screening value in 1990, all pesticide detections in sediment at IR 7 occurred in 1996. 4,4’-DDT and its 

degradation products were the most commonly detected pesticides. Detected in five samples, 4,4’-DDE 

was the most frequently detected pesticide. 4,4’-DDT was the pesticide most frequently detected in 

excess of its screening value (3 of 4 samples). The maximum concentrations of 4,4’-DDE and 4,4’-DDT 

were detected at l7SS-5 (23.2 pg/kg and 32.1 ug/kg, respectively). 4,4’-DDD was also detected at its 

maximum concentration at that location but was below the screening value. Dieldrin, endosulfan I, endrin 

and heptachlor also exceeded their screening values. Dieldrin and endrin were each detected only once 

in sediment -- dieldrin (20.8 ug/kg) at l7SS-1 and endrin (13.6 ug/kg) at l7SS-2. Endosulfan I and 

heptachlor were detected in more than one sample but exceeded screening values at a single location, 

l7SS-1. 4,4’-DDD, alpha-BHC, delta-BHC, endosulfan sulfate, endrin aldehyde, gamma-BHC (lindane), 

and heptachlor epoxide were detected in sediment, although none exceeded sediment screening values. 

Gamma-BHC (lindane) was the most frequently occurring of these compounds, detected in four samples. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Delta-BHC was identified as a COPC (see Section 7.6.2.2) in the human 

health risk assessment based on a qualitative evaluation since it does not have an RBC. The 

concentration of delta-BHC in sediment at IR 7 was less than the Hull and Sutter (1994) screening value 

selected for nature and extent screening. 4,4’-DDD, endosulfan sulfate, and gamma-BHC (lindane) were 

selected as ecological COPCs (see Section 7.7.4.1.2) since their hazard quotients were greater than one. 

However, all 4,4’DDD, endosulfan sulfate, and gamma-BHC (lindane) concentrations in sediment at IR 7 

were less than twice the average background concentration selected for nature and extent screening. 

7.4.3.4 Polychlorinated Biphenyis 

Two PCBs were detected in sediment at IR 7. Both detections were in excess of the 22.7 pg/kg EPA 

Region III BTAG Level used for screening purposes. Aroclor-1254 was detected in a single sample 

(17SS-5; 47 pg/kg) during the 1996 investigation. Aroclor-1260 was also detected in a single sample 

(17SS-2; 146 ug/kg) during the 1996 investigation. 
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benzo(b)fluoranthene and benzo(k)fluoranthene concentrations in sediment at IR 7 were less than 

Residential Soil RSCs selected for nature and extent screening. 

7.4.3.3 Pesticides 

Seven pesticide compounds were detected in sediment at concentrations greater than their screening 

values, predominantly in 1996. With the exception of beta-SHC (17S-2; 170 IJg/kg) which exceeded its 

screening value in 1990, all pesticide detections in sediment at IR 7 occurred in 1996. 4,4'-DDT and its 

degradation products were the most commonly detected pesticides. Detected in five samples, 4,4'-DDE 

was the most frequently detected pesticide. 4,4'-DDT was the pesticide most frequently detected in 

excess of its screening value (3 of 4 samples). The maximum concentrations of 4,4'-DDE and 4,4'-DDT 

were detected at 17SS-5 (23.2 j.lg/kg and 32.1 IJg/kg, respectively). 4,4'-000 was also detected at its 

maximum concentration at that location but was below the screening value. Dieldrin, endosulfan I, endrin 

and heptachlor also exceeded their screening values. Oieldrin and endrin were each detected only once 

in sediment -- dieldrin (20.8 IJg/kg) at 17SS-1 and endrin (13.6 1J9/kg) at 17SS-2. Endosulfan I and 

heptachlor were detected in more than one sample but exceeded screening values at a single location, 

17SS-1. 4,4'-DOO, alpha-SHC, delta-SHC, endosulfan sulfate, endrin aldehyde, gamma-SHC (lindane), 

and heptachlor epoxide were detected in sediment, although none exceeded sediment screening values. 

Gamma-SHC (lindane) was the most frequently occurring of these compounds, detected in four samples. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Delta-SHC was identified as a COPC (see Section 7.6.2.2) in the human 

health risk assessment based on a qualitative evaluation since it does not have an RBC. The 

concentration of delta-SHC in sediment at IR 7 was less than the Hull and Sutter (1994) screening value 

selected for nature and extent screening. 4,4'-DDD, endosulfan sulfate, and gamma-SHC (lindane) were 

selected as ecological COPCs (see Section 7.7.4.1.2) since their hazard quotients were greater than one. 

However, all 4,4'DDD, endosulfan sulfate, and gamma-BHC (lindane) concentrations in sediment at IR 7 

were less than twice the average background concentration selected for nature and extent screening. 

7.4.3.4 Polychlorinated Biphenyls 

Two PCSs were detected in sediment at IR 7. Soth detections were in excess of the 22.7 1J9/kg EPA 

Region III STAG Level used for screening purposes. Aroclor-1254 was detected in a single sample 

(17SS-5; 47 iJg/kg) during the 1996 investigation. Aroclor-1260 was also detected in a single sample 

(17SS-2; 146 fJg/kg) during the 1996 investigation. 
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7.4.3.5 lnorganics 

lnorganics detected in excess of sediment screening values included arsenic, beryllium, cadmium, copper, 

cyanide, lead, mercury, and silver. Of these, copper most frequently exceeded its screening value of 

18.7 mg/kg (7 of 24 detections). The maximum concentration was detected at l7SS-IO(IT) (115 mg/kg). 

At 46 mg/kg, the next highest detection [17SS-8(IT)] was less than half of the maximum. Both of these 

were detected in 1993. Other detections of copper were less than twice the screening value, Arsenic 

exceeded its screening value of 5.2 mg/kg at four sampling locations. The maximum conclentration 

occurred at l7SS-9 (9.7 mglkg). Beryllium and silver were each detected only three times, but all 

detections exceeded their respective screening value. Beryllium detections were only slightly over the 

0.15 mg/kg Residential Soil RBC used for screening purposes. Silver exceeded the 0.733 mg/kg FDEP 

Criteria used for screening at l7S-1 (7 mg/kg), l7S-2 (6.1 mg/kg), and l7S-3 (2.8 mg/kg), all from the 1990 

IT Corporation investigation. Cadmium was detected only twice. Both detections were at different 

locations in different years but at the same concentration (1.1 mglkg), exceeding the FDEP Criteria 

(0.676 mg/kg) used for screening. Of the 23 detections of lead, two exceeded the screening value 

(35 mg/kg) by a small amount. Mercury was detected 16 times. Only one detection (17SS-8; 0.14 mg/kg) 

exceeded the screening value (0.13 mg/kg). Cyanide was detected only once. This 1993 detection at 

l7SS-lO(IT) (23 mg/kg) exceeded the screening value of 0.1 mg/kg. Several inorganics, including 

aluminum, barium, chromium, cobalt, iron, manganese, nickel, tin, vanadium, and zinc were detected at 

the site, but were consistently below sediment screening values. 

As discussed in Section 3.X4.1 cjf Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Tin was selected as an ecological COPC (see Section 7.7.4.1.2) based on a 

comparison with twice the average background concentration, because no suitable ecological threshold 

was available. The selected nature and extent screening value was not ecological screening levels and 

were higher than twice the average background concentrations. 

7.4.4 Surface Water 

Data from the 1990 IT Corporation RI and the 1993 IT Corporation RFI/RI were considered in the (analysis 

of surface-water contamination at IR 7. No other investigations tested for surface-water contamination at 

IR 7. Chemicals that were detected in surface-water samples are listed in Table 7-4. This table includes 

analytical results from historical sampling events only, since no surface-water samples were collected 

AIK-OES-97-5350 7-33 CTO-0007 

7.4.3.5 Inorganics 

Rev. 1 
6/13/97 

Inorganics detected in excess of sediment screening values included arsenic, beryllium, cadmium, copper, 

cyanide, lead, mercury, and silver. Of these, copper most frequently exceeded its screening value of 

18.7 mg/kg (7 of 24 detections). The maximum concentration was detected at 17SS-10(IT) (11Ei mg/kg). 

At 46 mg/kg, the next highest detection [17SS-8(IT)] was less than half of the maximum. Both of these 

were detected in 1993. Other detections of copper were less than twice the screening value. Arsenic 

exceeded its screening value of 5.2 mg/kg at four sampling locations. The maximum concentration 

occurred at 17SS-9 (9.7 mg/kg). Beryllium and silver were each detected only three times, but all 

detections exceeded their respective screening value. Beryllium detections were only slightly over the 

0.15 mg/kg Residential Soil RBC used for screening purposes. Silver exceeded the 0.733 mg/kg FDEP 

Criteria used for screening at 17S-1 (7 mg/kg), 17S-2 (6.1 mg/kg), and 17S-3 (2.8 mg/kg), all from the 1990 

IT Corporation investigation. Cadmium was detected only twice. Both detections were at different 

locations in different years but at the same concentration (1.1 mg/kg), exceeding the FDEP Criteria 

(0.676 mg/kg) used for screening. Of the 23 detections of lead, two exceeded the screening value 

(35 mg/kg) by a small amount. Mercury was detected 16 times. Only one detection (17SS-8; 0.14 mg/kg) 

exceeded the screening value (0.13 mg/kg). Cyanide was detected only once. This 1993 detE~ction at 

17SS-10(IT) (23 mg/kg) exceeded the screening value of 0.1 mg/kg. Several inorganics, including 

aluminum, barium, chromium, cobalt, iron, manganese, nickel, tin, vanadium, and zinc were detected at 

the site, but were consistently below sediment screening values. 

As discussed in Section 3.1..4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Tin was selected as an ecological COPC (see Section 7.7.4.1.2) based on a 

comparison with twice the average background concentration, because no suitable ecological threshold 

was available. The selected nature and extent screening value was not ecological screening levels and 

were higher than twice the average background concentrations. 

7.4.4 Surface Water 

Data from the 1990 IT Corporation RI and the 1993 IT Corporation RFIIRI were considered in the .analysis 

of surface-water contamination at IR 7. No other investigations tested for surface-water contamination at 

IR 7. Chemicals that were detected in surface-water samples are listed in Table 7-4. This table includes 

analytical results from historical sampling events only, since no surface-water samples were collected 
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TABLE 7-4 

CHEMICALS DETECTED IN 
NAS KE’ 

ks-4(IT) 
17SS3(IT) 
175X-7/IT\ 

IT 1993 
IT 1993 
IT 1993 

Barium 
Barium 
Barium 

l7SS-5(IT) IT 1993 
I7SSI(IT) IT 1993 
17SS-7tIT\ IT 1993 

Barium 
Barium 
Rarium 

5.2 BI 
4.9 Bl 
A7 B. 

., v  - . . .--” 

17SS7(IT) IT 1993 
l7SS-6(ITj IT 1993 Mercury 0.25 
l7SS-9(ITj IT 1993 Mercury 0.21 
17SS8(ITj IT 1993 Mercury 0.21 ., ,_, ,.,., ,. ,., ,., ~~~~~iBgf~~,i:Iliiilji:ijiii,iill I!aiilia~~~:iii:~~~~:~~W~biiiii;~iiiiii:ii:i;iIiiii:~ i:lii:iixtii:~~~~~ ;ixi’iii’jJp:isji:ii: 

l7S-2 IT 1990 Vanadium la.5 BI _ 
l7SS-2rITI IT 1993 Zinc a.2 B, 
17SS3(ITj IT 1993 Zinc 7.4 BI 

17SS6(IT) IT 1993 Zinc 6.7 BI _ 
l7SS-9(IT) IT 1993 Zinc 6.6 Bl 
17SS7(IT) IT 1993 Zinc 5.9 BI 
l7SS-1 (IT) IT 1993 Zinc 5.3 BI 
17SS-8(IT\ 
.’ -- -\--/ 

IT 1993 
._-_ 

Zinc -.. .- 
I 

5 
, 

B. 
-8 , 

SEMIVOLATILE ORGANIC COMPOUNDS @g/L) 
t l7SS-6(ITj IIT 1993 INaohthalene I 0.25 1 I 

Shading indicates a concentration in excess of the screening values (See Table C.3-3). 
1 Data Sources: 

IT 1990 - RI conducted in 1990 by IT Corporation (1991 j 
IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 

2 Qualifier (Qual) Codes: 
8, - Value greater than instrument detection limit, but less than contract required quantitation limit. 
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CHEMICALS DETECTED IN SURFACE WATER AT IR 7 
NAS KEY WEST 

Shading indicates a concentration in excess of the screening values (See Table C.3-3). 
1 Data Sources: 

IT 1990 - RI conducted in 1990 by IT Corporation (1991) 
IT 1993 - RFIIRI conducted in 1993 by IT Corporation (1994) 

2 Qualifier (Qual) Codes: 
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8 1 - Value greater than instrument detection limit, but less than contract required quantitation limit. 

7-34 CTO-0007 



Rev. 1 
6/l 3197 

during the Supplemental RFI/RI investigation, because the surface water is open ocean water (see 
. . . . 

Appendix D, Section 7). Figure 7-8 shows the occurrence of analytes that exceeded screening values 

and indicated possible surface-water contamination. 

IT Corporation sampled for surface water at 10 locations at IR 7. A single surface-water sample (l7S-2) 

taken in 1990 by IT Corporation was analyzed for VOCs, SVOCs, pesticides, PCBs, and inorganics. The 

other nine surface-water samples were collected in 1993. All were analyzed for VOCs, SVOCs, and 

inorganics. l7SS-7(IT) was analyzed for pesticides and PCBs as well. 

Several metals, including antimony, aluminum, copper, cyanide, iron, lead, and tin exceeded the screening 

values in surface water at IR 7. Of those, only antimony detections consistently exceeded the screening 

values at every sampling location. No VOCs, SVOCs, pesticides, or PCBs exceeded their screening 

values. 

,.“-y 

Screening values were obtained from a variety of sources including FDEP SWQSs, EPA R’egion IV 

Freshwater and Marine Screening Values, EPA AWQCs for Fresh and Marine Waters, Proposed RCRA 

ALs, EPA Region III Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and background levels 

from the Comprehensive Background Report (Appendix F). The selection process for the nature and 

extent screening values is described in Appendix C Section 3.1.4.1 and Table C.3-3 contains all values 

considered, as well as those actually selected for the nature and extent screening of surface-water 

samples. 

7.4.4.1 Volatile Organic Compounds 

No VOCs were detected in surface water at IR 7. 

7.4.4.2 Semivolatile Organic Compounds 

No SVOCs exceeded the screening criteria in any of the surface-water samples. Naphthalene was 

detected at low levels at sampling location l7SS-6(IT) in 1993. No other SVOCs were detected at IR 7. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Naphthalene was identified as a COPC (see Section 7.6.2.2) in the human 
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during the Supplemental RFIIRI investigation, because the surface water is open ocean water (see 

Appendix D, Section 7). Figure 7-8 shows the occurrence of analytes that exceeded screening values 

and indicated possible surface-water contamination. 

IT Corporation sampled for surface water at 10 locations at IR 7. A single surface-water sample (l7S-2) 

taken in 1990 by IT Corporation was analyzed for VOCs, SVOCs, pesticides, PCBs, and inorganics. The 

other nine surface-water samples were collected in 1993. All were analyzed for VOCs, SVOCs, and 

inorganics. 17SS-7(IT) was analyzed for pesticides and PCBs as well. 

Several metals, including antimony, aluminum, copper, cyanide, iron, lead, and tin exceeded the screening 

values in surface water at IR 7. Of those, only antimony detections consistently exceeded the screening 

values at every sampling location. No VOCs, SVOCs, pesticides, or PCBs exceeded their screening 

values. 

Screening values were obtained from a variety of sources including FDEP swass, EPA R·egion IV 

Freshwater and Marine Screening Values, EPA AWaCs for Fresh and Marine Waters, Proposed RCRA 

ALs, EPA Region III Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and background levels 

from the Comprehensive Background Report (Appendix F). The selection process for the nature and 

extent screening values is described in Appendix C Section 3.1.4.1 and Table C.3-3 contains all values 

considered, as well as those actually selected for the nature and extent screening of surface-water 

samples. 

7.4.4.1 Volatile Organic Compounds 

No VOCs were detected in surface water at IR 7. 

7.4.4.2 Semivolatile Organic Compounds 

No SVOCs exceeded the screening criteria in any of the surface-water samples. Naphthalene was 

detected at low levels at sampling location 17SS-6(1T) in 1993. No other SVOCs were detected at IR 7. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Naphthalene was identified as a COPC (see Section 7.6.2.2) in the human 

AIK-OES-9? -5350 7-35 CTO-OOO? 



AIK-OES-97-5350 

Rev.1 
6113197 

THIS PAGE INTENTIONALLY LEFT BLANK 

7-36 CTO-0007 

THIS PAGE INTENTIONALLY LEFT BLANK 

AIK-OES-97-5350 7-36 

Rev. 1 
6/13/97 

eTO-0007 



Rev. 1 
6113197 

GULF OF MEXICO 

ANIMAL IMPORT 

_1 ‘+ 
AKMY Zd-“‘tLLIHL t UKLt3 

WOf?GANIC 

+ THE SELECTION OF THE NATURE AND 
EXTENT SCREENING VALUES IS DISCUSS 
IN APPENDIX C. 

NOTF: At I- CONCENTRATIONS ARE IN v q/t 

LEGEND 
INORGANIC 

I , 175-2 -@ SURFACE WATER SAMPLE LOCATION 

Antimv~~ 770 IT CORPORATION (1990) 

1993 
MORGANIC 
Antimonv 208 I 

I7SS-l(IT) @ SURFACE WATER SAMPLE LOCATION 
IT CORPORATION (1993) 

GULF OF -MEXICO 

DFAWN By: CLG DRAWING DATE: 4/22/g? 

SURVEYED BY: - SURVEY DATE: - UC Y 
SCALE: AS SHOWN Brown & Root Envkonmental NAVAL AIR STATION 

KEY WEST. FLORIDA 
CA0 DWC. NO,: 7046lR778 PROJ. NO.: 7046 

AIK-OES-97-5350 7-37 CTO-0007 

\ 
+ 

1990 

1993 
INORGANIC 
Antimony 

INORGANIC 
Aluminum 447 
Copper 42.5 
Lead 72.2 

({ 17SS-1(1T) __ 

1993 
INORGANIC 
Antimony 208 

1993 
INORGANIC 
Antimony 198 

149 

GULF OF MEXICO 

1993 
INORGANIC 

17S-2_~ 

ANIMAL IMPORT CENTER 

1993 
INORGANIC 
Antimony 222 
Tin 34.7 

GULF OF· MEXICO 

17SS-3(1T) 

1993 
INORGANIC 
Antimony 164 

1993 
INORGANIC 

1993 
INORGANIC 
Antimony 148 

ARMY SPECIAL FORCES 

7-

~\ 
17SS-4(1T) 

Antimony 229 

SITE MANAGER: RCD CHECKED BY: KJW 

DRAWN BY: CLG DRAWING DATE: 4/22/97 

SURVEYED BY: - SURVEY DATE: -

SCALE: AS SHOWN 

CAD DWG. NO.: 70461R778 PROJ. NO.: 7046 

AIK-OES-97 -5350 

\ 
\ 
\ 

>' 

1993 
INORGANIC 

,Antimony 

+z 
75 0 

I 
; 

APPROX. SCALE 

Rev. 1 
6/13/97 

150 

I 

PARAMEJER 

INORGANIC 

SmITNING VALUE + 

Aluminum 
Antimony 
Copper 
Cyonide 

Lead 
Tin 

50 
67 
4.5 

1 

1.32 
0.01 

+ THE SELECTION OF THE NAtuRE AND 
EXTENT SCREENING VALUES IS DISCUSSED 
IN APPENDIX C. 

NOTE: ALL CONCENTRATIONS ARE IN 11 giL 

LEGEND 
17S-2 -¢- SURFACE WATER SAMPLE LOCATION 

IT CORPORATION (1990) 

17SS-1(1T) () SURFACE WATER SAMPLE LOCATION 
IT CORPORATION (1993) 

FIGURE 7-8 
SURFACE-YATER CHEJllCAL 

CONCENTRATIONS 
m7 

NAVAL AIR STATION 
KEY WEST. FLORIDA Brown & Root Environmental 

7-37 eTO-0007 

() 101 F 3'/ Z-



Rev. 1 
6/l 3197 

health risk assessment based on quantitative toxicity since it does not have an RBC. Naphthalene 

concentrations in surface water at IR 7 were less than EPA Region IV Freshwater Surface Water 

Screening Values selected for nature and extent screening. 

7.4.4.3 Pesticides 

No pesticides were detected in surface water at IR 7. 

7.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in surface water at IR 7. 

7.4.4.5 lnorganics 

___e, 

lnorganics detected in excess of surface-water screening values at IR 7 included aluminum, antimony, 

copper, cyanide, iron, lead, and tin. Aluminum (447 pg/L), copper (42.5 pg/L), iron (556 pg/L), and lead 

(72.2 pg/L) were detected only in a single sample (l7S-2) from IT Corporation’s 1990 investigation. This 

was one of only two samples that were tested for aluminum. Cyanide and tin also were each dete’cted in a 

single sample-- cyanide in l7SS-7(IT) at 430 vg/L and tin in l7SS-3(IT) at 34.7 pg/L. Like aliuminum, 

cyanide was tested only in two samples. Antimony appeared to be the most widespread surface-water 

contaminant, detected in excess of its 67 pg/L screening value in all nine samples tested. Others 

inorganics, including barium, lead, mercury, vanadium, and zinc were detected in surface water at IR 7 but 

were consistently below their respective screening values. With the exception of zinc, the highest 

concentration of all these parameters was detected at l7S-2. Barium, detected in all ten samples, was the 

most widespread. 

, ,. -,. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Barium, mercury, vanadium, and zinc were identified as COPCs (see Section 

7.6.2.2) in the human health risk assessment based on quantitative toxicity since they do not have RBCs. 

Barium, mercury, vanadium, and zinc concentrations in surface water at IR 7 were less than their nature 

and extent screening criteria selected from proposed RCRA ALs, twice the background average 

concentration, Tap Water RBCs, and EPA Region III Marine BTAG Surface Water Screening Levels, 

respectively. 
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7.4.5 Groundwater 

Data from a number of sampling efforts including the 1986 Geraghty and Miller Initial investigation, 1990 

IT Corporation RI, 1993 IT Corporation RFI/RI, and this Supplemental RFI/RI were considered in the 

analysis of groundwater contamination at IR 7. Chemicals that were detected in groundwater samples are 

listed in Table 7-5. This table includes analytical results from all applicable historical sampling events as 

well as this Supplemental RFI/RI. The four 1986 Geraghty and Miller and the nine 1990 IT Corporation RI 

groundwater samples were tested for VOCs, SVOCs, pesticides, PCBs, and inorganics with the exception 

that sample location KWM-09 was not tested for pesticides or PCBs in 1986. The 20 1993 IT Corporation 

RFI/RI groundwater samples were tested for VOCs, SVOCs, and inorganics. Of those 20, two sampling 

locations (17MW-7 and 17MW-10) were also tested for pesticides and PCBs. The nine groundwater 

sampling locations in the 1996 Supplemental RFI/RI investigation were tested for pesticides, PCBs, and 

inorganics, as per the sampling and Analysis Plan (ABB, 1995). Figures 7-9 through 7-12 show the 

occurrence of analytes that exceeded screening values and indicated possible groundwater 

contamination. 

Metals were detected in groundwater in all investigations. The frequency and magnitude of detection in 

1996 were reduced from earlier investigations. A few VOCs and SVOCs were detected in each 

investigation that tested for them, but the detected compounds generally differed from year to year. 

Pesticides were consistently detected in 1996, but were detected very infrequently in previous 

investigations. 

Screening values were obtained from a variety of sources including SDWA MCLs, SDWA Secondary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1 

and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

7.4.5.1 Volatile Organic Compounds 

Six VOCs were detected in excess of groundwater screening values at IR 7. Five of the exceedances 

were limited to Geraghty and Miller’s 1986 investigation, and four of the parameters have not been 

detected since. Bromodichloromethane and dibromochloromethane were both detected in I7KWM-11 and 

I7KWM-10. In both cases, the maximum concentration (2 pg/L and 4.4 pg/L, respectively) was detected in 
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Location 1 Source(‘) 1 Parameter 1 Result IQual.(*) 
INORGANICS luo/L~ 

I I I ’ 

I7KWM-11 /G&M 1986 /Arsenic I 7 
17KwM-09 IG&M 1986 IArsenic 6 I 
17KWM-12 
l7MW-1 

17MW7-10 

~- G&M 1986 Arsenic 6 
IT 1993 Arsenic 4.6 Bi 
IT 1993 Arsenic 3.4 '3 

l17MW7-2 IIT 1990 

l7MW7-1 IT 1990 
l7MW-4 IT 1993 

IArsenic 

Barium 

Barium 

I 1.7 I B.W I 
-I-. 

531 

478 

\ 
} 

Parameter 
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Location Source”’ Parameter Result Qual.‘2T 

l7MW-2 IT 1993 Barium 260 

I7KWM-12 IT 1990 Barium 247 

17MW7-4 IT 1990 Barium 234 

IIT 1993 IBarium I 200 1 BI 1 

117MW-3 IIT 1993 IBarium 1 169 1 B1 1 

17KWM-09 IT 1990 Barium 155 BI 

17MW7-1 B&RE 1996 Barium 149 

17MW7-4 IT 1993 Barium 136 BI 

l7MW-6 IT 1993 Barium 113 BI 

17MW7-6 IT 1993 Barium 113 BI 

17MW7-3 IT 1990 Barium 108 Bl 

-I /17MW7-4 1st~~~ 1996 IBarium 1 102 I 
b 17KWM-09 IT 1993 Barium 99.4 
N 

BI 

l7MW-8 IT 1993 Barium 97.5 Bl 

17MW7-6 B&RE 1996 Barium 84.8 

17MW7-6 IT 1990 Barium 75.8 Bl 

I7KWM-12 

17MW7-10 

IT 1993 

IT 1993 

Barium 

Barium 

69 Bl 
57.7 BI 

117MW7-5 IIT 1993 IBarium 1 56.1 1 BI 1 

17MW7-10 IB&RE 1996 IBarium 1 52.6 

17MW7-2 IIT 1990 IBarium 1 51.9 1 BI 

117MW7-2 IB&RE 1996 IBarium 1 51 

17MW7-2 IT 1993 Barium 48.9 Bl 

I7KWM-12 B&RE 1996 Barium 47.7 

17MW7-3 B&RE 1996 Barium 47.6 

I7KWM-11 IT 1990 Barium 47.4 B1 

17MW7-5 

I7KWM-11 

IT 1990 

IT 1993 

Barium 

Barium 

42.3 Bl 
41.6 BI 

l7MW-1 

17MW7-3 

B&RE 1996 Barium 

IT 1993 Barium 

35.2 

32.4 Bi 

l7MW-5 IIT 1993 Barium 1 30.6 ‘31 

Location I Source”’ I Parameter 1 Result IQual.“’ 

l7MW-1 IIT 1993 IBarium 1 28.3 '31 

117MW7-5 IB&RE 1996 IBarium 1 27.6 1 1 

l7MW-IO IT 1993 Barium 26.7 Bl 

l7MW-7 IT 1993 Barium 23.7 '31 

l7MW-9 IT 1993 Barium 19.6 BI 

17MW7-6 IT 1993 Chromium 36.8 

17KWM-12 IT 1990 Chromium 28.8 

17MW7-3 IT 1990 Chromium 23.8 

17KWM-09 IT 1990 Chromium 22.9 

17KWM-09 IT 1993 Chromium 21 e-n 17MW7-2 /IT 1990 IChromium 1 11.5 AN 
(D 

I7KWM-11 IIT 1993 IChromium 1 11.2 $5 
-J--L 

(") 
--l 
<;:' 
o 
o o 
..." 

Location 
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17KWM-12 
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17MW7-2 
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17KWM-12 

17MW7-3 
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17MW7-5 

17KWM-11 

17MW-1 

17MW7-3 

17MW-5 

Source(1) 

IT 1993 

IT 1990 

IT 1990 

IT 1993 

IT 1993 

IT 1990 

B&RE 1996 

IT 1993 

IT 1993 

IT 1993 

IT 1990 

B&RE 1996 

IT 1993 

IT 1993 

B&RE 1996 

IT 1990 

IT 1993 

IT 1993 

IT 1993 

B&RE 1996 

IT 1990 

B&RE 1996 

IT 1993 

B&RE 1996 

B&RE 1996 

IT 1990 

IT 1990 

IT 1993 

B&RE 1996 

IT 1993 

IT 1993 

Parameter 
Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 
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260 
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234 

200 B1 

169 B1 

155 B1 

149 

136 B1 

113 B1 

113 B1 

108 B1 

102 

99.4 B1 

97.5 B1 

84.8 

75.8 B1 

69 B1 

57.7 B1 

56.1 B1 

52.6 

51.9 B1 
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Location Source”’ Parameter Result Qual.‘2’ 

l7MW-2 IT 1993 Cobalt 62.6 

l7MW-3 IT 1993 Cobalt 25.6 BI 
17MW7-1 IT 1990 Cobalt 21.1 B, 

17MW7-5 

I7KWM-12 

IIT 1993 

IIT 1990 
ICopper 
ICoooer 

1 257 
I 215 I 

117KWM-09 IIT 1993 ICoDoer 1175 I I 

h7KWM-11 hT 1990 ICoDoer Il.54 I I 

17MW7-6 

17MW7-2 

17MW7-10 

Il7KWM-11 IG&M 1986 ICooDer 170 I I 

IT 1993 

IT 1993 

IT 1993. 

Copper 140 
Copper 116 
CooDer Ill 

&M 1986 

1993 

1990 

1990 

IT 1993 

G&M 1986 

G&M 1986 

Copper 60 

Copper 57.9 

Copper 55.3 

Copper 54.7 

Copper 54 

Copper 50 

Copper 50 

17MW7-1 BBRE 1996 Copper 39.6 

l7MW-6 IT 1993 Copper 38.3 

l7MW-5 IT 1993 Copper 31.2 

/17MW-10 [IT 1993 ICopper 24.4 B1 

Location 

l7MW-9 
1 Source”) I Parameter I Result IQual.i21 
IIT 1993 ICoDDer 1 124 R. 

117MW7-5 IIT 1990 lW.wr 1 12.7 1 B, 1 
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I Location I Source(‘) I Parameter Result IQual.“‘I 

117MW7-10 IIT 1993 IMercurv I 1.3 I I 
17wn.b12 /IT 1990 Mercury 1.3 

<\A/hLli llT 1993 Mercury 1.1 
7 

rig90 Mercury 0.87 

rig90 Mercury 0.73 
17MW7-2 

17KWM-09 

l7MW-1 

I7KWM-12 

l7MW-10 
17MW7-3 

l7MW-6 

I’K\AlhAAQ 

I1 

I1 

IT 1993 IMercury ! 0.66 1 

Ill 

/IT 1993 

rig93 , 
IT 1990 

IT 1993 

IT 1993 

Mercury 

Mercury 
Mercury 

Mercury 

Mercury 

0.51 

0.51 

0.48 

0.47 

0.47 

l7MW-5 IT 1993 Mercury 0.3 

17MW7-3 B&RE 1996 Mercury 0.12 

17MW7-10 B&RE 1996 Mercury 0.11 

Il7MW7-2 IB&RE 1996 IMercurv I 0.11 I I 

117MW7-1 IIT 1990 INickel I 91.2 I I 
17MW7-4 IT 1990 Nickel 51.2 

17MW7-4 IT 1993 Nickel 42.6 

I7KWM-11 IT 1990 Nickel 34.9 Bl 
I 1 I I 

I7KWM-12 IIT 1990 INickel I 31.1. I BI 
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Location Source”’ Parameter Result QuaI.“’ 

17MW7-1 IT 1993 Nickel 31.1 Bi 
17MW7-10 B&RE 1996 Nickel 29.3 

l7MW-4 IT 1993 Nickel 22.2 Bi 

Location 

17MW7-5 

17MW7-6 
I7KWM-11 

Source”’ Parameter Result QuaI.‘*) 

IT 1993 Vanadium 16.8 Bl 

IT 1993 Vanadium 13.6 BI 
IT 1993 Vanadium 11.8 B, 

17MW7-2 B&RE 1996 Nickel 8.1 

17MW7-1 BBRE 1996 Nickel 6.7 

17MW7-2 IT 1990 Silver 11.8 

17MW7-5 IT 1990 Silver 8 Bl 
17MW7-6 IT 1990 Silver 7.9 B, 

I7KWM-11 IIT 1993 ITin 1 242 

l7MW-3 IT 1993 Tin 155 61 

117MW7-4 IIT 1993 /Tin 1 141 1 BI 1 

Il7MW7-2 IIT 1993 ITin 1 127 1 BI 1 

17MW7-5 IIT 1993 ITin 1 118 Bl 
l7MW-4 IIT 1993 ITin I 110 BI 

17MW-4 IT 1993 Zinc 772 

17MW7-4 IT 1993 Zinc 763 

I7KWM-11 IT 1993 Zinc 589 

17MW7-2 IT 1990 Zinc 433 
17MW7-5 IT 1993 Zinc 424 

I .-. I 

17MW7-3 IIT 1990 IZinc 1 388 
IIT 1990 IZinc 

I 
17KWM-09 I 380 I 

117MW7-10 IIT 1993 IZinc 1 380 1 1 
Il7MW7-2 IIT 1993 IZinc 1 356 1 1 
Il7KWM-11 IIT 1990 IZinc I 344 I I 

I 

290 I I 17MW7-5 IT 1990 Zinc 
17MW7-6 IT 1990 Zinc 267 I 
17MWi’-6 IT 1993 Zinc 263 
17KWM-09 IT 1993 Zinc 
17MW7-10 B&RE 1996 Zinc 
l7MW-9 IT 1993 Zinc 
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17MW7-4 (IT 1990 IVanadium I 43.1 Bl 

(I~MW-6 IIT 1993 IVanadium 1 38.8 1 BI 1 

17MW7-1 IT 1993 Vanadium 32.3 BI 

17MW7-3 IT 1990 Vanadium 21.1 BI 

l7MW7-4 IT 1993 Vanadium 19.5 ‘31 

I7KWM-12 IT 1990 Vanadium 19.4 BI 

17KWM-09 IT 1990 Vanadium 17.9 81 

[17KWM-12 IBLCRE 1996 IZinc 

1 I~MW-6 IIT 1993 IZinc 
117MW-10 hT 1993 l7inc 

117MW-5 IIT 1993 17inc 

117MW-4 IIT 1993 IVanadium 1 17.6 1 BI 1 1/7MW7-1 IB&RE 1996 IZinc - ..- 1 I 

, -.. 

!=,A f3 I I 
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Location 1 Source”’ I Parameter I Result lQual.(*) 
l7MW-7 IIT 1993 IZinc 1 241 I 

117MW7-3 IIT 1993 IZinc 1 23.9 I 
PESTlClDESlPCBs (pg/L) 

117MW7-2 IB&RE 1996 14/l’-DDT I 0.026 1 J 

17MW7-6 B&RE 1996 Endosulfan I 0.032 J 

17MW7-5 B&RE 1996 Endosulfan I 0.031 J 

q 17MW7-4 B&RE 1996 Endosulfan I 0.02 J 

? I7KWM-12 B&RE 1996 Endosulfan I 0.019 J 

E 17MW7-10 B&RE 1996 Endosulfan I 0.017 J 
-J 

17MW7-1 B&RE 1996 Igamma-BHC (lindane) 0.022 J 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/L) 

l7MW-3 IT 1993 Benzo(g,h,i)petylene 
l7MW-5 IT 1993 Benzo(k)fluoranthene 

VOLATILE ORGANIC COMPOUNDS (pg/L) 

§ 
6 o o ..... 

Location 
17MW-7 

Source(1) Parameter 
IT 1993 Zinc 

Zinc 
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Result 
24.1 
23.9 
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Shading indicates a concentration in excess of the screening value$ (See 
Table C.3-4). 
1 Data Sources: 

G&M 1986 - Verification Study conducted in 1986 by Geraghty and Miller (1987) 
IT 1990 - RI conducted in 1990 by IT Corporation (1991) 
IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
BLRE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
B1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
W - Post-digestion spike for GFAA was out of control limits (85-l 15 percent), 

while sample absorbance was less than 50 percent of spike absorbance. 
E - The reported value is estimated because of the presence of interference. 
J- The associated value is an estimated quantity. 
* - Analyte quantitated from the confirmation analysis. 
82 - Analyte was found in the blank as well as the sample. 

BG* - Qualifier definition not available. 

o 
9 
o 
o 
o 
-..j 

TABLE 7-5 

CHEMICALS DETECTED IN GROUNDWATER AT IR 7 
NAS KEY WEST 

PAGE 7 OF 7 

Shading indicates a concentration in excess of the screening valueS (See 
Table C.3-4). 

Data Sources: 
G&M 1986 - Verification Study conducted in 1986 by Geraghty and Miller (1987) 
IT 1990 - RI conducted in 1990 by IT Corporation (1991) 
IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
B1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
W - Post-digestion spike for GFAA was out of.controllimits (85-115 percent), 

while sample absorbance was less than 50 percent of spike absorbance. 
E - The reported value is estimated because of the presence of interference. 
J - The associated value is an estimated quantity. 

Analyte quantitated from the confirmation analysis. 
B2 - Analyte was found in the blank as well as the sample. 

BG* - Qualifier definition not available. 
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Bromodichloromethane 2 

17MW7-6# f$ / \ ,7MW-& 

\ 

7wo 
APPROX. SCALE 

Of7GANlC 

Bromodichloromethone 0.03 
Bromoform 2.4 
Chloroform 0.15 
Dibromochioromethane 0.13 
Methylene chloride 4.1 

+ THE SELECTION OF THE NATURE AND 
EXTENT SCREENING VALUES IS DISCUSS 
IN APPENDIX C. 

NOTE: ALL CONCENTRATIONS ARE IN pq/L. 

NOTE: LOCATIONS SAMPLED IN 1986 ARE BOLD 

LEGEND- 
@ MONlTORlNG WELL LOCATION 

GERAGHTY & MILLER. INC. (1986) 

G MONITORING WELL LOCATION 
:T CORPDRATION (lSS0) 

A TEMPORARY WELL POINT 
IT CORPORATION (1993) 

17MW-1 0 MONITORING WELL LOCATION 
IT CORPORATION (1993) 

l ALSO SAMPLED BY IT CORPORATION IN 1990 

GULF OF MEXICO m ALSO SAMPLED BY IT CORPORATION IN 1993 

# ALSO SAMPLED BY B&R ENVIRONMENTAL IN 19: 

NOTE: I7KWM-10 WAS DESTROYED. 
17MW7-10 WAS INSTALLED AT THE 
SAME LOCATION BY IT IN 1993. 
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FIGURE 7-9 
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Bromodichloromethone 2 
Bromoform 4 
Chloroform 0.8 
Dibromochloromethone 4.4 

GULF OF MEXICO 

NOTE: 17KWM-10 WAS DESTROYED. 
17MW7-10 WAS INSTALLED AT THE 
SAME LOCATION BY IT IN 1993. 
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Bromodichloromethone 1.1 
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... 17MW-l0 

ARMY SPECIAL FORCES 
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APPROX. SCALE 

PARAMETER 

INORGANIC 

Mercury 

ORGANIC 

SCREENING VALUE + 

2 

Bromodichloromethone 0.03 
Bromoform 2.4 
Chloroform 0.15 
Dibromochloromethone 0.13 
Methylene chloride 4.1 

+ THE SELECTION OF THE NATURE AND 
EXTENT SCREENING VALUES IS DISCUSSED 
IN APPENDIX C. 

NOTE: ALL CONCENTRATIONS ARE IN 1J9/L. 

NOTE: LOCATIONS SAMPL(O IN 1986 ARE BOLO. 

LEGEND· 
17KWM-09 ® MONITORING WELL LOCATION 

GERAGHTY & MILLER, INC. (1986) 

17MW7 -1 .p. MONITORING WELL LOCA TION 
IT CORPORATION (1990) 
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I7MW-1 {) MONITORING WELL LOCATION 
IT CORPORATION (1993) 

• ALSO SAMPL(O BY IT CORPORATION IN 1990 

ALSO SAMPL(O BY IT CORPORATION IN 1993 

# ALSO SAMPLED BY B&R ENVIRONMENTAL IN 1996 

FIGURE 7-9 
1986 GROUNDYATER CHEKICAL 

CONCENTRATIONS 
IR? 

DRAWN BY: TCe/SRM ORAWlNG DAlt: 2/24/97 

SURVEYED BY: TCe SURVEY DATE: 9/19/96 
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+ 1te SLLECTtoN or THC NATURE ANO EXTENT 
SC~ICCNINC, VACUCS IS DISCUSSED IN APPENDIX C 

NOIL. ALL CONCENTRATIONS ARE IN &L. 

NOTE: t.OCATIONS SAMPLED IN 1990 ARE BOLD 
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1990 GULF OF MEXICO INORGANIC 
INORGANIC Aluminum 9980 
Aluminum 21000 Antimony 90.4 
Antimony .31.8 1990 Arsenic 27.3 
Arsenic 25.6 INORGANIC Cadmium 14.9 
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1990 
1990 

1990 INORGANIC 
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Lead 
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Beryllium 0.008 
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.. lH[ SELECTION or TH( NATuRE AND ExTENT 
S(f«(NING VALUES IS DISCUSSED IN APPENDIX C. 

NOlE ALL CONCENTRATIONS ARE IN fJg/L. 

NOlE: LOCATiONS SAMPLED IN 1990 ARE BOLD. 
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17KWM-09 ® MONITORING WELL LOCATION 
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17MW-l C) MONITORING WELL LOCATION 
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FIGURE 7-10 
1990 GROUNDWATER CHEIlICAL 

CONCENTRATIONS 
m7 

. Iron 

Lead 

271 

12.4 
1194.5 

15.8 
SCAlf: AS SHOWN Brown & Root Environmental NAVAL AIR STATION 

KEY WEST. FLORIDA 
CAD OWG. NO.: 70461R771 0 PROJ. NO.: 7046 

AIK-OES-9? -5350 7-51 eTO-OOO? 



Rev. 1 
61-I 3197 

GULF OF MEXICO 

1993 

INORGANIC 
Aluminum 581 

Antimony 208 1993 
Cyanide 270 

Iron 570 
INORGANIC 

Thallium 10.8 Antimony 175 

Arsenic 9.8 
ORGANIC Chromium 107 

. ..^_^ . . . . ̂  

I INWtiANII 
Antimony 196 
A__^_.^ 7-l I 

,,~o~ , /),ggs ANlM;L IMPORT CENTER ii’ 1 

I 1993 

INORGANIC I 

1993 

INORGANIC 
Antimony 

r - Arsenic 326.91 k!,~/- I-\\/ ?==I 
Chromium 1 

Lead 430 
Mercury 3.2 I I \, 

\ ARMY SPECIAL FORCES 

I Leod 75 I 

I 
1993 
INORGANIC 

I 
._-- 
INORGANIC 
.4nlimnnw 7% 

1 

I 

. . . . . . . . . “.., -“. 
Lead 711 

Nickel 1061 

Antimony 464 Arsenic 62 Lead 146 
Arsenic 57.3 Chromium 250 
Cadmium 6.1 Copper 4240 
Chromium 256 

GULF OF MEXICO 
Lead 1915 

cc,-,-, 

’ ~~~7;boc~~~N’~~T~~:~o,~~3~E em. ~1 ~~~,h)o.;h~oce.. ‘; 1 

SITE MANAGER: RCO 
IOTE: I7KWM-10 WAS DESTROYED. ORAWN By: TCB/SRM DRAWING DATE: Z/24/97 

-: As SHOWN ::::::.,g. srown SURVEYED 8y: TCB 

Bis(2-chloroisopropyl)ether 15 

UID DWC. NO.: 70461117711 PROJ. NO.: 7046 

I - 

Mercury 
Nickel 

2 
100 I 

Thallium 4.5 
Vonodium 49 

ZlnC 5000 

ORGANIC 

4.4’-DDD 01 
4.4’-DDC 0.1 
4.4’-001 0.1 
Bis(?-chloroisopropyf)ether 0.26 
O~benzo(o.h)onthrocene 0.0092 
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SCRCCNING VALUES IS DISCUSSED IN APPCNOIX C 
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NOTE. LOCATIONS SAMPLED IN 1993 ARE BOLO 
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+ lH[ SELECliON or lHE NA lURE AND EXTENT 
SCREENING VALUES IS DISCUSSED IN APPENDIX C. 

NOTE: ALL CONCENTRATIONS ARE IN I-Ig/L. 

NOTE: LOCATIONS SAMPLED IN 1993 ARE BOLD. 
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+ TH[ S[LECTION or THE NATURE AND EXTENT 
SCREENING VALUES IS DISCUSSED IN APP[NDlX C. 

NOTE: ALL CONCENTRATIONS ARE IN fJg/l. 

NOTE: LOCATIONS SAMPLED IN 1996 ARE BOLD. 

LEGEND 
17KWM-09 ® MONITORING WELL LOCATION 

GERAGHTY & MILLER, INC. (1986) 

17MW7-1 -P- MONITORING WELL LOCATION 
iT CORPORATiON (1990) 

17MW-7 A TEMPORARY WELL POINT 
IT CORPORATION (1993) 

17MW-1 () MONITORING WELL LOCATION 
IT CORPORATION (1993) 

• ALSO SAMPLED SY IT CORPORATION IN 1990 

ALSO SAMPLED BY IT CORPORATION IN 1993 

# ALSO SAMPLED BY S&R ENVIRONMENTAL IN 1996 

FIGURE 7-12 
1996 GROUNDWATER CHEJlICAL 

CONCENTRATIONS 
IR7 

DRAWN BY: TCB/SRM DRAWING OATE: 2/24/97 

SURV£YED BY: TCB SURVEY DATE: 9/19/96 

SCALE: AS SHOWN Brown & Root environmental NAVAL AIR STATION 
KEY WEST. FLORIDA CAD OWG. NO.: 70461R7712 PROJ. NO.: 7046 
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I7KWM-11. This was also the only sample location at which bromoform (4 ug/L) and chloroform (0.8 ug/L) 

were detected. Methylene chloride, the most frequently detected VOC, was detected in all four 1986 

samples and in two 1993 samples; however, it was only detected in excess of its 4.1 ug/L screening value 

in 1986 at I7KWM-10 (6.8 us/L). Bis(2-chloroisopropyl)ether was the only compound that exceeded its 

screening value and was not detected in 1986. It was detected in a single sample (17MW-3; 15 pg/L) in 

1993. VOCs were not detected in groundwater in 1996. 

Other VOCs, including 2-butanone, acetone, carbon disulfide, and toluene were detected in groiundwater 

at IR 7 but were below their respective screening values. 2-butanone, acetone, and carbon disul,fide were 

detected only in 1990, while the single detection of toluene occurred in a 1986 sample. 

../ 

7.4.5.2 Semivolatile Organic Compounds 

Bis(2-ethylhexyl)phthalate and dibenzo(a,h)anthracene were the only two SVOCs detected in excess of 

groundwater screening values at IR 7. The single detection of bis(2-ethylhexyl)phthalate (4 ug/L) 

occurred in the 1990 sample from 17KWM-09. Dibenzo(a,h) anthracene (0.1 us/L) was also detected only 

once but occurred in a 1993 sample (17MW-3). Two other compounds, benzo(g,h,i)perylene and 

benzo(k)fluoranthene, were each also detected once in 1993, but were well below screening values, as 

was diethyl phthalate, detected only in 1986. No other SVOCs were detected in any other monitoring well 

at IR 7. The Sampling and Analysis Plan (1995) determined that previous analyses were sufficient to 

adequately characterize SVOCs in groundwater, therefore no SVOC analyses were conducted during the 

1996 Supplemental RFURI. 

7.4.5.3 Pesticides 

Nine pesticides were detected in excess of groundwater screening values at IR 7. The majority of the 

detections occurred in samples from the 1996 Supplemental RFI/RI. 4,4’-DDT and its degradation 

products were the only pesticides detected in groundwater prior to 1996. All three compounds were 

detected in 1996 but at lower concentrations than previously detected onsite. Gamma-BHC (lindane), 

present in 8 samples, was the most frequently detected pesticide, while dieldrin was most frequently 

detected in excess of its screening value. It exceeded its screening value in all 7 samples in which it was 

detected. Each pesticide that exceeded its respective screening value is discussed in detail below. 

4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected at concentrations (0.73 pg/L, 0.28 ug/L, and 0.42 ug/L 

respectively) above the selected screening value (0.1 pg/L). All three of these exceedances occurred at 

sampling location l7MW-7 (1.3 pg/L) in 1993. These compounds were also detected at 17MW7-2, in 1996 

but concentrations were less than the screening values. 
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17KWM-11. This was also the only sample location at which bromoform (4 IJg/L) and chloroform (0.8 jJg/L) 

were detected. Methylene chloride, the most frequently detected VOC, was detected in all four 1986 

samples and in two 1993 samples; however, it was only detected in excess of its 4.1 jJg/L screening value 

in 1986 at 17KWM-10 (6.8 jJg/L). Sis(2-chloroisopropyl)ether was the only compound that exclgeded its 

screening value and was not detected in 1986. It was detected in a single sample (17MW-3; 1~) IJg/L) in 

1993. VOCs were not detected in groundwater in 1996. 

Other VOCs, including 2-butanone, acetone, carbon disulfide, and toluene were detected in groundwater 

at IR 7 but were below their respective screening values. 2-butanone, acetone, and carbon disulMe were 

detected only in 1990, while the single detection of toluene occurred in a 1986 sample. 

7.4.5.2 Semivolatile Organic Compounds 

Bis(2-ethylhexyl)phthalate and dibenzo(a,h)anthracene were the only two SVOCs detected in €!xcess of 

groundwater screening values at IR 7. The single detection of bis(2-ethylhexyl)phthalate (4 jJg/L) 

occurred in the 1990 sample from 17KWM-09. Oibenzo(a,h) anthracene (0.1 jJg/L) was also detected only 

once but occurred in a 1993 sample (17MW-3). Two other compounds, benzo(g,h,i)perylene and 

benzo(k)fluoranthene, were each also detected once in 1993, but were well below screening values, as 

was diethyl phthalate, detected only in 1986. No other SVOCs were detected in any other monitoring well 

at IR 7. The Sampling and Analysis Plan (1995) determined that previous analyses were sufficient to 

adequately characterize SVOCs in groundwater, therefore no SVOC analyses were conducted during the 

1996 Supplemental RFIIRI. 

7.4.5.3 Pesticides 

Nine pesticides were detected in excess of groundwater screening values at IR 7. The majority of the 

detections occurred in samples from the 1996 Supplemental RFI/RI. 4,4'-00T and its de9radation 

products were the only pesticides detected in groundwater prior to 1996. All three compounds were 

detected in 1996 but at lower concentrations than previously detected onsite. Gamma-SHC (lindane), 

present in 8 samples, was the most frequently detected pesticide, while dieldrin was most frequently 

detected in excess of its screening value. It exceeded its screening value in all 7 samples in which it was 

detected. Each pesticide that exceeded its respective screening value is discussed in detail below. 

4,4'-000, 4,4'-00E, and 4,4'-00T were detected at concentrations (0.73 jJg/L, 0.28 jJg/L, and 0.42 jJg/L 

respectively) above the selected screening value (0.1 \-Ig/L). All three of these exceedances oCGurred at 

sampling location 17MW-7 (1.3 jJg/L) in 1993. These compounds were also detected at 17MWT-2, in 1996 

but concentrations were less than the screening values. 
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Aldrin was detected in 1996 at 17KWM-12 (0.016 ug/L) and 17MW7-3 (0.012 pg/L). Both detections 

exceeded the selected screening value(0.002 ug/L). Aldrin was not detected in any other monitoring well 

by any other investigation. 

Alpha-BHC exceeded its screening value (0.006 ug/L) at 17MW7-3 (0.1 us/L), l7MW-1 (0.018 ug/L), and 

17KWM-12 (0.015 us/L), all in 1996. Alpha-BHC was not detected in any other monitoring well by any 

other investigation. 

Chlordane exceeded its screening value (0.03 pg/L) only at 17MW7-6 (0.18 ug/L) in 1996. Chlordane was 

not detected in any other monitoring well by any other investigation. 

Dieldrin was detected at relatively consistent concentrations above the RCRA AL (0.002 ug/L) used as a 

screening value. It exceeded the screening value in all seven samples in which it was detected, with 

maximum concentration occurring at l7MW7-5 (0.033 yg/L). All detections were in 1996 samples. 

Gamma-BHC (lindane) exceeded its screening value (0.052 pg/L) at 17MW7-3 (1.1 us/L), 17MW7-4 

(1 us/L, 17MW7-6 (0.41 ug/L), 17MW7-5 (0.28 us/L), 17KWM-12 (0.2 us/L), and 17MW7-10 (0.14 ug/L), all 

in 1996. Gamma-BHC (lindane) was detected at 2 other monitoring wells in 1996, but concentrations 

were below the screening value. 

Heptachlor exceeded its screening value (0.0023 ug/L) at 17KWM-12 (0.012 ug/L), l7MW7-3 (0.011 us/L), 

and 17MW7-5 (0.011 us/L) in 1996. Heptachlor was not detected in any other monitoring well by any other 

investigation. 

Other pesticides, including delta-BHC, endosulfan I, endosulfan sulfate, and endrin were detected in 

groundwater at IR 7 but below their respective screening values. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Delta-BHC, endosulfan I, endosulfan sulfate, and endrin were selected as 

ecological COPCs (see Section 7.7.4.1.2) based on hazard quotients greater than one. However, all 

concentrations for these pesticides were less than the nature and extent screening values based on 

Florida Groundwater Guidance Concentrations (delta-BHC and endosulfan sulfate), proposed RCRA Als 

(endosulfan I), and Safe Drinking Water Act Maximum Contaminant Levels (endrin). 
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Aldrin was detected in 1996 at 17KWM-12 (0.016 1-19/L) and 17MW7-3 (0.012 I-Ig/L). Soth detections 

exceeded the selected screening value(0.002 ~g/L). Aldrin was not detected in any other monitoring well 

by any other investigation. 

Alpha-SHC exceeded its screening value (0.006 ~g/L) at 17MW7-3 (0.1 ~g/L), 17MW-1 (0.018 ~g/L), and 

17KWM-12 (0.015 ~g/L), all in 1996. Alpha-SHC was not detected in any other monitoring well by any 

other investigation. 

Chlordane exceeded its screening value (0.03 ~g/L) only at 17MW7-6 (0.18 ~g/L) in 1996. Chlordane was 

not detected in any other monitoring well by any other investigation. 

Dieldrin was detected at relatively consistent concentrations above the RCRA AL (0.002 ~g/L) used as a 

screening value. It exceeded the screening value in all seven samples in which it was detected, with 

maximum concentration occurring at 17MW7-5 (0.033 ~g/L). All detections were in 1996 samples. 

Gamma-SHC (lindane) exceeded its screening value (0.052 ~g/L) at 17MW7-3 (1.1 ~g/L), 17MW7-4 

(1 ~g/L, 17MW7-6 (0.41 ~g/L), 17MW7-5 (0.28 ~g/L), 17KWM-12 (0.2 ~g/L), and 17MW7-10 (0.14 ~g/L), all 

in 1996. Gamma-SHC (lindane) was detected at 2 other monitoring wells in 1996, but concentrations 

were below the screening value. 

Heptachlor exceeded its screening value (0.0023 \Jg/L) at 17KWM-12 (0.012 ~g/L), 17MW7-3 (0.011 ~g/L), 

and 17MW7-5 (0.011 ~g/L) in 1996. Heptachlor was not detected in any other monitoring well by any other 

investigation. 

Other pesticides, including delta-SHC, endosulfan I, endosulfan sulfate, and endrin were detected in 

groundwater at IR 7 but below their respective screening values. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Delta-SHC, endosulfan I, endosulfan sulfate, and endrin were selected as 

ecological COPCs (see Section 7.7.4.1.2) based on hazard quotients greater than one. However, all 

concentrations for these pesticides were less than the nature and extent screening values based on 

Florida Groundwater Guidance Concentrations (delta-SHC and endosulfan sulfate), proposed RCRA Als 

(endosulfan I), and Safe Drinking Water Act Maximum Contaminant Levels (endrin). 
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7.4.5.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at IR 7. 

7.4.5.5 lnorganics 

Sixteen inorganic compounds were detected in excess of groundwater screening values at IR 7. Three 

metals (arsenic, copper, and mercury) were detected by Geraghty and Miller in 1986, and only mercury 

exceeded its screening value in that year. Mercury was the only one of these compounds that decreased 

in concentration between 1986 and 1990. Increased concentrations of arsenic and copper were detected 

in 1990, while a variety of other inorganics were detected for the first time. In general, inorganic 

concentrations either increased or remained fairly constant between 1990 and 1993; however, both the 

extent and magnitude of inorganic contamination decreased markedly between 1993 and 1996. In 1996, 

only three metals exceeded screening values. For ease of interpretation, each of the parameters that 

exceeded its respective screening value is discussed individually below. 

_-_1*, 

Aluminum was detected 11 times in 11 different monitoring wells at IR 7 between 1990 and 1993. Of 

those 11 detections, all exceeded the secondary MCL (200 ug/L) used as a screening va!lue. The 

maximum concentration detected at l7MW7-1 (35,000 us/L) in 1990 was 175 times the screening value. 

Other high concentrations were detected at l7MW7-3 (21,000 us/L), 17MW7-4 (9,980 us/L), 1’7KWM-09 

(6,470 ug/L), and l7KWM-12 (5,930 ug/L), all in 1990. Aluminum was not detected at any monitoring well 

in 1996. 

Antimony was detected 28 times at 20 of the monitoring wells at IR 7 between 1986 and 1996. Of those 

28 detections, 25 exceeded the MCL (6 ug/L) used as a screening value. Maximum concentrations were 

detected in 1993 at l7MW-2 (464 ug/L), l7MW-3 (399 ug/L), l7MW-9 (297 ug/L), l7MW-4 (292 us/L), 

17MW7-1 (265 us/L), and l7MW-1 (260 ug/L). Concentrations were less than 250 ug/L at all other 

sampling locations, Antimony was detected in four 1996 samples; however, only one 1996 detection 

exceeded the screening value. 

, “. 

Arsenic was detected 25 times at 18 of the monitoring wells at IR 7 between 1986 and 1996. Of those 25 

detections, 18 exceeded the (9.3 pg/L) screening value. Maximum concentrations were detected in 1993 

at 17MW7-5 (73 ug/L), l7MW-3 (62 us/L), and l7MW-2 (57 ug/L). Concentrations were less thaII 50 ug/L 

at all other sampling locations. Arsenic was detected only once, at 47 ug/L, during the 1996 Supplemental 

RFI/RI. 
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Sixteen inorganic compounds were detected in excess of groundwater screening values at IR 7. Three 

metals (arsenic, copper, and mercury) were detected by Geraghty and Miller in 1986, and only mercury 

exceeded its screening value in that year. Mercury was the only one of these compounds that decreased 

in concentration between 1986 and 1990. I ncreased concentrations of arsen ic and copper werEl detected 

in 1990, while a variety of other inorganics were detected for the first time. In general, inorganic 

concentrations either increased or remained fairly constant between 1990 and 1993; however, both the 

extent and magnitude of inorganic contamination decreased markedly between 1993 and 1996. In 1996, 

only three metals exceeded screening values. For ease of interpretation, each of the parameters that 

exceeded its respective screening value is discussed individually below. 

Aluminum was detected 11 times in 11 different monitoring wells at I R 7 between 1990 and 1993. Of 

those 11 detections, all exceeded the secondary MCl (200 I-Ig/l) used as a screening vallue. The 

maximum concentration detected at 17MW7-1 (35,000 1-19/L) in 1990 was 175 times the screening value. 

Other high concentrations were detected at 17MW7-3 (21,000 I-Ig/l), 17MW7-4 (9,980 I-Ig/l) , 17KWM-09 

(6,470 1-19/l) , and 17KWM-12 (5,930 I-Ig/l) , all in 1990. Aluminum was not detected at any monitoring well 

in 1996. 

Antimony was detected 28 times at 20 of the monitoring wells at IR 7 between 1986 and 1996. Of those 

28 detections, 25 exceeded the MCl (6 I-Ig/l) used as a screening value. Maximum concentratlions were 

detected in 1993 at 17MW-2 (464 I-Ig/L). 17MW-3 (399 I-Ig/L). 17MW-9 (297 I-Ig/L). 17MW-4 (292 I-Ig/L). 

17MW7-1 (265 I-Ig/L). and 17MW-1 (260 I-Ig/L). Concentrations were less than 250 I-Ig/L at all other 

sampling locations. Antimony was detected in four 1996 samples; however. only one 1996 detection 

exceeded the screening value. 

Arsenic was detected 25 times at 18 of the monitoring wells at IR 7 between 1986 and 1996. Of those 25 

detections. 18 exceeded the (9.3 I-Ig/L) screening value. Maximum concentrations were detected in 1993 

at 17MW7-5 (73 I-Ig/L). 17MW-3 (62 1-19/L). and 17MW-2 (57 I-Ig/L). Concentrations were less thal1 50 I-Ig/L 

at all other sampling locations. Arsenic was detected only once. at 471-'g/L, during the 1996 Supplemental 

RFI/RI. 
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Beryllium exceeded its screening value (0.008 us/L) in 1990 at 17MW7-3 (1.5 ug/L) and 17MW7-1 

(1.3 us/L). Beryllium was not detected at any other monitoring well by any other investigation. 

Cadmium was detected eight times in 1990 and 1993. Of those eight detections, seven exceeded the 

selected screening value (5 us/L). Maximum concentrations were detected at 17MW7-1 (21.7 ug/L), 

17MW7-4 (14.9 us/L), 17MW7-2 (12.4 us/L), and 17MW7-3 (12 pg/L). Concentrations were less than 11 

ug/L at all other sampling locations. Cadmium was not detected in 1996. 

Chromium was detected 18 times at monitoring wells at IR 7 between 1990 and 1993. Of those 18 

detections, six exceeded the selected screening value (100 ug/L). Maximum concentrations were 

detected in 1990 and 1993 at 17MW7-1 (384 ug/L), l7MW-2 (256 ug/L), and l7MW-3 (250 pg/L). 

Concentrations were less than 140 ug/L at all other sampling locations. Chromium was not detected in 

1996. 

Copper was detected 31 times at monitoring wells at IR 7 between 1986 and 1996. Of those 31 

detections, three exceeded the selected screening value (1,000 ug/L). These maximum concentrations 

were detected in 1993 at l7MW-2 (5,560 ug/L), l7MW-3 (4,240 us/L), and l7MW-8 (1,350 us/L). Copper 

was detected in other monitoring wells by other investigations, but concentrations were less than the 

screening value. It was detected only in a single 1996 sample. 

Cyanide was detected twice in monitoring wells at IR 7 in 1993. The selected screening value (200 ug/L) 

was exceeded only at l7MW-7 (270 ug/L). The concentration of cyanide detected at l7MW-10 (20 pg/L) 

was below the screening value. 

Iron was detected in excess of 300 ug/L screening value at 9 monitoring wells in IT Corporation’s 1990 

sampling. Maximum concentration was over 400 times greater than the screening value (121,000 ug/L, 

l7MW7-1). Iron was also detected in excess of screening criteria in two wells in 1993. However, these 

detections were only approximately 2 to 5 times greater than the screening criteria. Iron was detected at 

5 monitoring wells in 1996, but only one detection was in excess of the screening value. 

Lead was detected 26 times at monitoring wells at IR 7 between 1990 and 1996. Of those 26 detections, 

25 exceeded the selected screening value (15 us/L). Maximum concentrations were detected in 1990 and 

1993 at l7MW-4 (2,000 us/L), l7MW-3 (1,915 us/L), 17MW7-1 (1,430 us/L), l7MW-8 (1,420 us/L), and 

l7MW-2 (1,170 us/L). Concentrations were less than 750 l.Jg/L at all other sampling locations. Lead was 

detected only once in 1996, and the concentration was reduced from previous levels at the same location. 
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Beryllium exceeded its screening value (0.008 IJg/L) in 1990 at 17MW7-3 (1.5 IJg/L) and 17MW7-1 

(1.3 IJ9/L). Beryllium was not detected at any other monitoring well by any other investigation. 

Cadmium was detected eight times in 1990 and 1993. Of those eight detections, seven exceeded the 

selected screening value (5 1l9/L). Maximum concentrations were detected at 17MW7-1 (21.7 IJ9/L), 

17MW7-4 (14.9 J.l9/L), 17MW7-2 (12.4 1J9/L) , and 17MW7-3 (12 Ilg/L). Concentrations were less than 11 

IJg/L at all other sampling locations. Cadmium was not detected in 1996. 

Chromium was detected 18 times at monitoring wells at IR 7 between 1990 and 1993. Of those 18 

detections, six exceeded the selected screening value (100 1J9/L). Maximum concentrations were 

detected in 1990 and 1993 at 17MW7-1 (384 I-IglL) , 17MW-2 (256 IJg/L), and 17MW-3 (250 1J9/L). 

Concentrations were less than 140 IJg/L at all other sampling locations. Chromium was not detected in 

1996. 

Copper was detected 31 times at monitoring wells at IR 7 between 1986 and 1996. Of those 31 

detections. three exceeded the selected screening value (1,000 IJg/L). These maximum concentrations 

were detected in 1993 at 17MW-2 (5,560 IJg/L), 17MW-3 (4.240 jJg/L), and 17MW-8 (1.350 IJg/L). Copper 

was detected in other monitoring wells by other investigations, but concentrations were less than the 

screening value. It was detected only in a single 1996 sample. 

Cyanide was detected twice in monitoring wells at IR 7 in 1993. The selected screening value (200 IJg/L) 

was exceeded only at 17MW-7 (270 IJg/L). The concentration of cyanide detected at 17MW-10 (20 1J9/L) 

was below the screening value. 

Iron was detected in excess of 300 1J9/L screening value at 9 monitoring wells in IT Corporation's 1990 

sampling. Maximum concentration was over 400 times greater than the screening value (121,000 1J9/L, 

17MW7 -1). Iron was also detected in excess of screening criteria in two wells in 1993. However, these 

detections were only approximately 2 to 5 times greater than the screening criteria. Iron was detected at 

5 monitoring wells in 1996, but only one detection was in excess of the screening value. 

Lead was detected 26 times at monitoring wells at IR 7 between 1990 and 1996. Of those 26 detections, 

25 exceeded the selected screening value (15 IJg/L). Maximum concentrations were detected in 1990 and 

1993 at 17MW-4 (2.000 IJg/L) , 17MW-3 (1,915 1-19/L). 17MW7-1 (1,430 1J9/L), 17MW-8 (1,420 jJg/L) , and 

17MW-2 (1,170 jJg/L). Concentrations were less than 750 I-Ig/L at all other sampling locations. Lead was 

detected only once in 1996, and the concentration was reduced from previous levels at the same location. 
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Manganese was detected 13 times in monitoring wells at IR 7 between 1990 and 1996. Of those 13 

detections, nine exceeded the selected screening value (50 pg/L). Maximum concentrations were 

detected in 1990 at 17MW7-1 (656 IgIL) and 17MW7-4 (380 pg/L). Concentrations were less than 170 

pg/L at all other sampling locations. All three 1996 detections of manganese were below the screening 

value. 

Mercury was detected 34 times at monitoring wells at IR 7 between 1986 and 1996. Of those 34 

detections, 15 exceeded the MCL (2 pg/L) used as a screening value. Maximum concentrations were 

detected in 1986 at I7KWM-11 (62 pg/L), 17KWM-09 (57 pg/L), and 17KWM-10 (57 pg/L). Concentrations 

were less than 50 pg/L at other sampling locations. Mercury concentrations in groundwater in Ii996 were 

at levels less than 0.40 pg/L. 

Nickel was detected 14 times in monitoring wells at IR 7 in 1993 and 1996. Of those 14 detections, four 

exceeded the screening value (100 pg/L). These detections occurred in 1993 at l7MW-2 (4109 pg/L), 

l7MW-3 (380 pg/L), l7MW-8 (282 pg/L), and I7KWM-11 (106 pg/L). All three 1996 detections of nickel 

were below the screening value. 

,;-‘X 

Thallium was detected four times in monitoring wells at IR 7 in 1993. All four detections exceeded the 

screening value of 4.52 pg/L. These detections occurred at l7MW-8 (17.6 pg/L), l7MW-9 (1’7.2 pg/L), 

l7MW-7 (10.8 pg/L), and l7MW-5 (9.3 pg/L). Thallium was not detected in any other monitoring well in 

1993, and was not detected during any other investigation. 

Vanadium was detected 14 times at monitoring wells at IR 7 between 1990 and 1993. Of those 14 

detections, three exceeded the selected screening value (49 pg/L). Maximum concentrations were 

detected at l7MW-2 (229 pg/L), 17MW7-1 (74.2 pg/L), and l7MW-3 (62.1 pg/L). Concentrations ‘were less 

than 45 pg/L at other sampling locations. Vanadium was not detected in 1996. 

Zinc was detected 32 times at monitoring wells at IR 7 between 1990 and 1996. Only a single detection 

(17MW-2; 8,790 ug/L) exceeded the selected screening value (5,000 pg/L). The three 1996 detections 

were all well below the screening value. 

Other inorganics, including barium, cobalt, silver, and tin were detected in groundwater at IR 7 but below 

their respective screening values. 

7.5 FATE AND TRANSPORT 

I_ This section describes the behavior of contaminants in the environment at IR 7. Section 7.5.1 presents 

those chemicals detected in excess of the screening values discussed in the nature and extent sections, 
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Manganese was detected 13 times in monitoring wells at IR 7 between 1990 and 1996. Of those 13 

detections, nine exceeded the selected screening value (50 IJg/L). Maximum concentratiions were 

detected in 1990 at 17MW7-1 (656 IJg/L) and 17MW7-4 (380 IJg/L). Concentrations were less than 170 

IJg/L at all other sampling locations. All three 1996 detections of manganese were below the screening 

value. 

Mercury was detected 34 times at monitoring wells at IR 7 between 1986 and 1996. Of those 34 

detections, 15 exceeded the MCL (2 IJg/L) used as a screening value. Maximum concentrations were 

detected in 1986 at 17KWM-11 (62 IJg/L), 17KWM-09 (57 1J9/L), and 17KWM-10 (57 IJg/L). Concentrations 

were less than 50 1J9/L at other sampling locations. Mercury concentrations in groundwater in 11996 were 

at levels less than 0.40 IJg/L. 

Nickel was detected 14 times in monitoring wells at IR 7 in 1993 and 1996. Of those 14 detecltions, four 

exceeded the screening value (100 IJg/L). These detections occurred in 1993 at 17MW-2 (409 IJg/L), 

17MW-3 (380 IJg/L), 17MW-8 (282 IJg/L), and 17KWM-11 (106 IJg/L). All three 1996 detections of nickel 

were below the screening value. 

Thallium was detected four times in monitoring wells at IR 7 in 1993. All four detections excE~eded the 

screening value of 4.52 IJg/L. These detections occurred at 17MW-8 (17.6 IJg/L), 17MW-9 (1"7.2 IJg/L), 

17MW-7 (10.8 IJg/L), and 17MW-5 (9.3 IJg/L). Thallium was not detected in any other monitoring well in 

1993, and was not detected during any other investigation. 

Vanadium was detected 14 times at monitoring wells at IR 7 between 1990 and 1993. Of those 14 

detections, three exceeded the selected screening value (49 IJg/L). Maximum concentrations were 

detected at 17MW-2 (229 IJg/L), 17MW7-1 (74.2 1J9/L), and 17MW-3 (62.1 IJg/L). Concentrations were less 

than 45 IJg/L at other sampling locations. Vanadium was not detected in 1996. 

Zinc was detected 32 times at monitoring wells at IR 7 between 1990 and 1996. Only a single detection 

(l7MW-2; 8,790 IJg/L) exceeded the selected screening value (5,000 IJg/L). The three 1996 cletections 

were all well below the screening value. 

Other inorganics, including barium, cobalt, silver, and tin were detected in groundwater at IR 7 but below 

their respective screening values. 

7.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at IR 7. Section 7.5.1 presents 

those chemicals detected in excess of the screening values discussed in the nature and extent sections, 
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along with apparent temporal and spatial trends. Section 7.5.2 addresses potential routes of migration, 

and Section 7.5.3 addresses the persistence and transport potential of these chemicals. The chemical 

and physical properties of the detected chemicals impact their relative persistence and transport potential. 

These properties are presented in Section 3.151 of Appendix C. 

7.5.1 Contaminant Summary and Trends 

IR 7 is in the northern portion of Fleming Key and covers approximately 30 acres (see Figure 7-l). The 

Gulf of Mexico lies along the eastern and western edges of IR 7 and the eastern shoreline has erosion 

protection consisting of grass cover and concrete rubble riprap. The shoreline with the Man of War Harbor 

borders the west side of IR 1. From 1952 to 1962, the site was used as the landfill for NAS Key West and 

the city of Key West. Approximately 4,000 to 5,000 tons of unknown wastes reportedly were disposed of 

annually. Trenches, typically 25 feet wide, 10 feet deep, and 500 to 1,000 feet long, were used to bury the 

waste. The construction of the USDA Animal Import Center in 1977 at IR 7 involved the excavation and 

transfer of wastes under the building footprint to an area immediately west of the construction site, where 

they were buried under a soil and rock cover. 

In September 1995, BEI performed an IRA at IR 7 that involved (1) the grading of the west side of the site 

to provide drainage and prevent ponding of water over the waste material and (2) the addition of clean 

topsoil to fill low areas and promote runoff. Currently, the entire landfill is covered with soil and is 

vegetated by either grass, weeds, or trees. 

A total of three surface soil samples were collected from the northeast, southeast, and northwest corners 

of IR 7 near the shorelines (see Figure 7-2). Subsurface soil samples (at depths of 4 feet) were collected 

from the two surface soil sampling locations near the southwest and northeast corners of IR 7. Several 

sediment and surface-water samples were collected from evenly spaced intervals along the west and east 

shorelines bordering IR 7 (see Figures 7-3 and 7-4). And finally, groundwater samples were also 

collected from evenly spaced intervals near the east and west shorelines and from the interior of IR 7. 

Metals and pesticides were the most widespread contaminants detected at IR 7. However, SVOCs were 

present in excess of screening values in sediment and groundwater, VOCs were present in excess of 

screening values in groundwater, and PCBs, to a limited extent, were also detected in excess of screening 

values in subsoil and sediment. 

Section 7.4.5.5 describes the 15 metals and cyanide detected in excess of screening levels in 

groundwater at IR 7. Figures 7-9, 7-10, 7-11, and 7-12 show the wide distribution of metals contamination 

in groundwater at the site (e.g., aluminum, antimony, arsenic, lead, and mercury). Fewer metals were 

detected during the 1996 groundwater sampling activitjes than in the preceding years. Some of the same 
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along with apparent temporal and spatial trends, Section 7.5.2 addresses potential routes of migration, 

and Section 7.5.3 addresses the persistence and transport potential of these chemicals. The chemical 

and physical properties of the detected chemicals impact their relative persistence and transport potential. 

These properties are presented in Section 3.1.5.1 of Appendix C. 

7.5.1 Contaminant Summary and Trends 

IR 7 is in the northern portion of Fleming Key and covers approximately 30 acres (see Figure 7-1). The 

Gulf of Mexico lies along the eastern and western edges of IR 7 and the eastern shoreline has erosion 

protection consisting of grass cover and concrete rubble riprap. The shoreline with the Man of War Harbor 

borders the west side of IR 1. From 1952 to 1962, the site was used as the landfill for NAS Key West and 

the city of Key West. Approximately 4,000 to 5,000 tons of unknown wastes reportedly were disposed of 

annually. Trenches, typically 25 feet wide, 10 feet deep, and 500 to 1,000 feet long, were used to bury the 

waste. The construction of the USDA Animal Import Center in 1977 at IR 7 involved the excavation and 

transfer of wastes under the building footprint to an area immediately west of the construction site, where 

they were buried under a soil and rock cover. 

In September 1995, BEl performed an IRA at IR 7 that involved (1) the grading of the west side of the site 

to provide drainage and prevent ponding of water over the waste material and (2) the addition of clean 

topsoil to fill low areas and promote runoff. Currently, the entire landfill is covered with soil and is 

vegetated by either grass, weeds, or trees. 

A total of three surface soil samples were collected from the northeast. southeast, and northwest corners 

of IR 7 near the shorelines (see Figure 7-2). Subsurface soil samples (at depths of 4 feet) were collected 

from the two surface soil sampling locations near the southwest and northeast comers of IR 7. Several 

sediment and surface-water samples were collected from evenly spaced intervals along the west and east 

shorelines bordering IR 7 (see Figures 7-3 and 7-4). And finally, groundwater samples were also 

collected from evenly spaced intervals near the east and west shorelines and from the interior of IR 7. 

Metals and pesticides were the most widespread contaminants detected at IR 7. However, SVOCs were 

present in excess of screening values in sediment and groundwater, VOCs were present in excess of 

screening values in groundwater, and PCBs, to a limited extent, were also detected in excess of screening 

values in subsoil and sediment. 

Section 7.4.5.5 describes the 15 metals and cyanide detected in excess of screening levels in 

groundwater at I R 7. Figures 7-9, 7-10, 7-11, and 7-12 show the wide distribution of metals contamination 

in groundwater at the site (e.g., aluminum, antimony, arsenic, lead, and mercury). Fewer metals were 

detected during the 1996 groundwater sampling activitjes than in the preceding years. Some of the same 
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metals present in groundwater were also found in surface soils in excess of screening levels at the 

northeast corner of the site (see Figure 7-6). These metals included antimony, copper, iron, lead, 

mercury, nickel, and zinc. Both subsurface soils collected from the northeast and southwest corners of 

the site also exhibited concentrations of antimony, arsenic, mercury, and zinc in excess of screening 

levels (see Section 7.4.1.5 for a complete discussion of the 11 metals found in excess of screening levels 

in subsoil). 

Sediment along the Gulf of Mexico shoreline on the east side of IR 7 had localized concentrations in 

excess of the screening levels for arsenic, copper, lead, and silver, while the associated surface water had 

widespread levels of antimony in excess of screening levels with a single sample showing tin in excess of 

screening levels, Sediment on the west side of IR 7 had more widespread contamination by beryllium and 

copper in excess of screening levels, along with isolated contamination in excess of screening levels by 

arsenic, cadmium, cyanide, mercury, lead and silver. The surface water associated with the western 

shoreline also had widespread antimony contamination in excess of screening levels with just single 

detections of aluminum, copper, cyanide, and lead in excess of screening levels (see Sections 7.4.3.5 and 

7.4.4.5 for further discussion on inorganic results from sediment and surface-water analyses). 

, V>^ a., 

Except for one sediment sampling location on the west shoreline of IR 7 where the pesticide beta-BHC 

was found in excess of screening levels, the six other pesticides at IR 7 in excess of sediment screening 

levels (e.g., dieldrin, endosulfan 1, endrin, heptachlor) were detected in isolated samples along the east 

shoreline (see Figure 7-7). Groundwater at IR 7 had nine pesticides in excess of screening levels (as 

discussed in Section 7.4.5.3, dieldrin and gamma-BHC occurred most frequently). Slight exceeclances of 

the screening levels for 4,4’-DDD and 4,4’-DDE were found in the subsoil from the northeast corner of the 

site while 4-4’-DDD and 4,4’-DDT were present in the surface soil at the southwest corner of IR 7 in 

excess of screening levels (see Figure 7-6). No pesticides were detected in surface water at IR 7. 

SVOCs (12 compounds) in excess of screening levels were found at one sediment sampling location 

midway along the western shoreline. The SVOC bis(2-ethylhexyl)phthalate was also found in a few other 

sediment samples at IR 7, only slightly in excess of the screening value (see Figure 7-7). No SVOCs 

exceeded the screening levels in surface soil, subsurface soil, and surface-water samples collected at 

IR 7. One detection each of bis(2-ethylhexyl)phthalate and dibenzo(a,h)anthracene from two separate 

sampling locations was in excess of groundwater screening levels (see Section 7.4.5.2). Given the 

unknown nature of wastes buried at SWMU, it is uncertain whether SVOC contamination can be linked to 

previous site activities. However, the infrequent detection of PAHs in sediments suggests 1:hat their 

presence may be due to boat traffic in the area rather than IR 7 related inputs. 
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metals present in groundwater were also found in surface soils in excess of screening levels at the 

northeast corner of the site (see Figure 7-6). These metals included antimony, copper, iron, lead, 

mercury, nickel, and zinc. Both subsurface soils collected from the northeast and southwest corners of 

the site also exhibited concentrations of antimony, arsenic, mercury, and zinc in excess of screening 

levels (see Section 7.4.1.5 for a complete discussion of the 11 metals found in excess of screening levels 

in subsoil). 

Sediment along the Gulf of Mexico shoreline on the east side of IR 7 had localized concentrations in 

excess of the screening levels for arsenic, copper, lead, and silver, while the associated surface water had 

widespread levels of antimony in excess of screening levels with a single sample showing tin in excess of 

screening levels. Sediment on the west side of IR 7 had more widespread contamination by beryllium and 

copper in excess of screening levels, along with isolated contamination in excess of screening levels by 

arsenic, cadmium, cyanide, mercury, lead and silver. The surface water associated with the western 

shoreline also had widespread antimony contamination in excess of screening levels with jLlst single 

detections of aluminum, copper, cyanide. and lead in excess of screening levels (see Sections 7.4.3.5 and 

7.4.4.5 for further discussion on inorganic results from sediment and surface-water analyses). 

Except for one sediment sampling location on the west shoreline of IR 7 where the pesticide beta-BHe 

was found in excess of screening levels, the six other pesticides at IR 7 in excess of sediment screening 

levels (e.g., dieldrin, endosulfan 1, endrin, heptachlor) were detected in isolated samples along the east 

shoreline (see Figure 7-7). Groundwater at IR 7 had nine pestiCides in excess of screening levels (as 

discussed in Section 7.4.5.3, dieldrin and gamma-BHC occurred most frequently). Slight exceedances of 

the screening levels for 4,4'-000 and 4,4'-00E were found in the subsoil from the northeast comer of the 

site while 4-4'-000 and 4,4'-00T were present in the surface soil at the southwest corner of IR 7 in 

excess of screening levels (see Figure 7-6). No pesticides were detected in surface water at IR 7. 

SVOCs (12 compounds) in excess of screening levels were found at one sediment sampling location 

midway along the western shoreline. The SVOC bis(2-ethylhexyl)phthalate was also found in a few other 

sediment samples at IR 7, only slightly in excess of the screening value (see Figure 7-7). No SVOCs 

exceeded the screening levels in surface soil, subsurface soil, and surface-water samples collected at 

IR 7. One detection each of bis(2-ethylhexyl)phthalate and dibenzo(a,h)anthracene from two separate 

sampling locations was in excess of groundwater screening levels (see Section 7.4.5.2). Given the 

unknown nature of wastes buried at SWMU, it is uncertain whether SVOC contamination can be linked to 

previous site activities. However, the infrequent detection of PAHs in sediments suggests that their 

presence may be due to boat traffic in the area rather than IR 7 related inputs. 
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VOCs found in excess of screening levels in groundwater included bis(2-chloroisopropyI)ether, 

bromodichloromethane, bromoform, chloroform, dibromochloromethane, and methylene chloride. As 

shown in Figures 7-9 and 7-l 1, these isolated exceedances were detected during the groundwater 

sampling conducted in 1986 [except that bis(ZchloroisopropyI)ether was again detected as the only VOC 

in excess of groundwater screening values in 19931. VOCs were not detected in excess of screening 

levels in any other environmental media at IR 7. 

Finally, low levels of PCBs in excess of screening values were found in the subsoil at the northeast corner 

of IR 7 and in sediment approximately midway up the east shoreline. Sections 7.4.1.4 and 7.4.3.4 provide 

the specific aroclors and a more complete description on the detection of PCBs in subsoil and sediment at 

IR 7. 

7.5.2 Potential Routes of Migration 

The contaminant source at IR 7 consists of the former landfill. The contaminant release pathways from 

this area include volatilization, wind erosion, overland runoff, and infiltration of contaminants. Constituents 

in soil could volatilize from surficial material or become airborne via wind erosion. Contaminated fugitive 

dust can be generated during ground-disturbing activities, such as construction or excavation. The 

contaminants could then be dispersed in the surrounding environment and transported to downwind 

locations where they could repartition to surface soil, surface water, or sediment through gravitational 

settling, precipitation, and deposition. However, vegetation over the landfill minimizes the airborne 

contaminant transport pathway. 

Precipitation runoff can carry contaminants to nearby surface waters and sediments in the Gulf of Mexico. 

Infiltrating precipitation can cause the contamination of subsurface soil and groundwater. Contaminants 

with a stronger tendency to adsorb to organic matter in a soil are expected to migrate at a slower rate. 

After reaching the water table, contaminants can be carried with the flow of groundwater to downgradient 

locations. Groundwater under the landfill is shallow and is connected hydrologically to surface water at 

the shoreline. Contaminants transported in groundwater to surface water can be deposited subsequently 

in sediment or surface water, and can potentially accumulate in the tissues of aquatic organisms. In 

addition, offsite sediments carried along the shoreline into IR 7 by sediment transport through wave action 

may be another possible source of contaminants detected in the sediments. 

An IRA was conducted in 1995 to prevent ponding of rainwater and minimize infiltration. Clean topsoil 

was placed in low areas to promote runoff and a vegetative cover was established to reduce erosion. This 

action has presumably reduced the infiltration pathway. 
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vacs found in excess of screening levels in groundwater included bis(2-chloroisopropyl)ether, 

bromodichloromethane, bromoform, chloroform, dibromochloromethane, and methylene chloride. As 

shown in Figures 7-9 and 7-11, these isolated exceedances were detected during the groundwater 

sampling conducted in 1986 [except that bis(2-chloroisopropyl}ether was again detected as the only vac 

in excess of groundwater screening values in 1993]. vacs were not detected in excess of screening 

levels in any other environmental media at IR 7. 

Finally, low levels of PCBs in excess of screening values were found in the subsoil at the northeast corner 

of IR 7 and in sediment approximately midway up the east shoreline. Sections 7.4.1.4 and 7.4.3.4 provide 

the specific aroclors and a more complete description on the detection of PCBs in subsoil and sediment at 

IR 7. 

7.5.2 Potential Routes of Migration 

The contaminant source at IR 7 consists of the former landfill. The contaminant release pathways from 

this area include volatilization, wind erosion, overland runoff, and infiltration of contaminants. Constituents 

in soil could volatilize from surficial material or become airborne via wind erosion. Contaminated fugitive 

dust can be generated during ground-disturbing activities, such as construction or excavation. The 

contaminants could then be dispersed in the surrounding environment and transported to downwind 

locations where they could repartition to surface soil, surface water, or sediment through gravitational 

settling, precipitation, and deposition. However, vegetation over the landfill minimizes the airborne 

contaminant transport pathway. 

Precipitation runoff can carry contaminants to nearby surface waters and sediments in the Gulf of Mexico. 

Infiltrating precipitation can cause the contamination of subsurface soil and groundwater. Contaminants 

with a stronger tendency to adsorb to organiC matter in a soil are expected to migrate at a slower rate. 

After reaching the water table, contaminants can be carried with the flow of groundwater to downgradient 

locations. Groundwater under the landfill is shallow and is connected hydrologically to surface water at 

the shoreline. Contaminants transported in groundwater to surface water can be deposited subsequently 

in sediment or surface water, and can potentially accumulate in the tissues of aquatic organisms. In 

addition, offsite sediments carried along the shoreline into IR 7 by sediment transport through wave action 

may be another possible source of contaminants detected in the sediments. 

An IRA was conducted in 1995 to prevent ponding of rainwater and minimize infiltration. Clean topsoil 

was placed in low areas to promote runoff and a vegetative cover was established to reduce erosion. This 

action has presumably reduced the infiltration pathway. 

AIK-OES-9? -5350 7-64 CTO-OOO? 



Rev. 1 
6/l 3/97 

7.5.3 Contaminant Transport Potential and Persistence 

lnorganics and pesticides were the predominant contaminants at IR 7 with concentrations in excess of 

screening levels in the surface and subsurface soil, sediment, groundwater, and to a limited degree, 

surface water (except that pesticides were not in surface water). A localized area of SVOC contamination 

in excess of screening levels in sed.iment on the west shoreline was also detected. VOCs were also found 

in excess of screening levels at IR 7 in 1986, but were not detected again above screening levels in 1996. 

Finally, low levels of PCBs in excess of screening values were found in isolated areas in the subsoil and 

sediment at IR 7. 

In general, metals are adsorbed onto soil and organic matter, greatly reducing both mobility and potential 

for transport in the aqueous phase. Geotechnical data collected during the preliminary RI presented a 

relatively high total organic content of 6,600 mg/kg indicating the media’s ability to minimize metals 

migration by adsorption. In addition, the high pH (8.35) of soil at IR 7 would also reduce the mobility of 

most metals (e.g., iron, copper, and zinc). The transport of lead in the environment is strongly influenced 

by the speciation of the ion. Since sorption appears to exert a dominant effect on the distribution of lead in 

the environment, lead is strongly complexed to organic materials in soil (Clement Associates, 1985). 

Although sorption tends to reduce the mobility of inorganics in the subsurface, strong associations with 

soil particles may increase the persistence of inorganic contamination. Contaminants that persist in the 

solid media may also continue to be present in groundwater due to contact with the solid media; however, 

as long as environmental factors that affect sorption and solubility (like pH) remain unchanged, aqueous 

concentrations would remain low. 

Pesticides were also detected in excess of screening levels in isolated samples in sediment, in 

groundwater, and to a lesser degree, surface and subsurface soil at IR 7. The pesticides are not 

expected to migrate significantly due to (1) the relatively low solubility of pesticides in water, (2) low vapor 

pressures, (3) low Henry’s Law constants, and especially, (4) soil and sediment/water partition coefficients 

that strongly favor soil and sediment sorption. However, sediment transport by wave action could 

disperse the pesticide contamination along the shoreline. As shown in Appendix C, pesticides are some 

of the most immobile and persistent of environmental organic contaminants. For example, the half-lifes for 

the biodegradation in groundwater of 4,4’-DDT and 4,4’-DDE can be as long as 31 years I&e., for 

groundwater under anaerobic conditions) while the half-life for dieldrin could be 6 years (Howard et. al, 

1991). 

For the same reasons as pesticides, PCBs are also some of the most immobile and persistent of 

environmental organic contaminants. However, in the environment, the composition of PCBs may differ 
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Inorganics and pesticides were the predominant contaminants at IR 7 with concentrations in excess of 

screening levels in the surface and subsurface soil, sediment, groundwater, and to a limited degree, 

surface water (except that pesticides were not in surface water). A localized area of SVOC contamination 

in excess of screening levels in sediment on the west shoreline was also detected. VOCs were also found 

in excess of screening levels at IR 7 in 1986, but were not detected again above screening levels in 1996. 

Finally, low levels of PCBs in excess of screening values were found in isolated areas in the subsoil and 

sediment at IR 7. 

In general, metals are adsorbed onto soil and organic matter, greatly reducing both mobility and potential 

for transport in the aqueous phase. Geotechnical data collected during the preliminary RI presented a 

relatively high total organic content of 6,600 mg/kg indicating the media's ability to minimize metals 

migration by adsorption. In addition, the high pH (8.35) of soil at IR 7 would also reduce the mobility of 

most metals (e.g., iron, copper, and zinc). The transport of lead in the environment is strongly inl:luenced 

by the speciation of the ion. Since sorption appears to exert a dominant effect on the distribution of lead in 

the environment, lead is strongly complexed to organic materials in soil (Clement Associates, 1985). 

Although sorption tends to reduce the mobility of inorganics in the subsurface, strong associations with 

soil particles may increase the persistence of inorganic contamination. Contaminants that persist in the 

solid media may also continue to be present in groundwater due to contact with the solid media; however, 

as long as environmental factors that affect sorption and solubility (like pH) remain unchanged, clqueous 

concentrations would remain low. 

Pesticides were also detected in excess of screening levels in isolated samples in sediment, in 

groundwater, and to a lesser degree, surface and subsurface soil at IR 7. The pesticides are not 

expected to migrate significantly due to (1) the relatively low solubility of pesticides in water, (2) low vapor 

pressures, (3) low Henry's Law constants, and especially, (4) soil and sedimenUwater partition coe!fficients 

that strongly favor soil and sediment sorption. However, sediment transport by wave action could 

disperse the pesticide contamination along the shoreline. As shown in Appendix C, pesticides are some 

of the most immobile and persistent of environmental organiC contaminants. For example, the half-lifes for 

the biodegradation in groundwater of 4,4'-DDT and 4,4'-DDE can be as long as 31 years (i.e., for 

groundwater under anaerobic conditions) while the half-life for dieldrin could be 6 years (Howard et. ai, 

1991). 

For the same reasons as pesticides, PCBs are also some of the most immobile and persistent of 

environmental organic contaminants. However, in the environment, the composition of PCBs may differ 
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from the commercial mixtures (e.g., Aroclor-1242, -1254, and -1260). This difference occurs because 

after release into the environment, the composition of PCB mixtures change over time, through 

partitioning, chemical transformation, and preferential bioaccumulation (EPA, 1996b). The efficiency of 

these mechanisms often depend on the chlorine content of the PCB mixture or congener. Of the PCB 

mixtures detected in excess of screening levels, Aroclor-1260 is the most highly chlorinated with an 

average chlorine content of 60 percent. Aroclor-1254 has 54 percent chlorine while Aroclor-1242 would 

have the lowest average chlorine content of 42 percent. 

Partitioning in the environment of PCB congeners would be by adsorption of PCBs to organic materials, 

sediments, and soils. This behavior tends to increase with chlorine content of the PCBs and organic 

content of the other material. Volatilization and solubility of the lower chlorinated congeners (e.g., the PCB 

congeners present in Aroclor-1242) would occur while limited volatilization and solubility of the higher 

chlorinated congeners would take place (e.g., the PCB congeners present in Aroclor-1260). During 

biodegradation of PCBs, anerobic bacteria in sediments selectively remove chlorines from meta and para 

positions of the PCB congener appearing to reduce the toxicity and bioaccumulation potential of residues. 

Aerobic bacteria break open the carbon rings through oxidation and also remove chlorines; however, 

aerobic biodegradation occurs mostly with PCBs containing lower percentages of chlorine (e.g., PCB 

congeners found in Aroclor-1242 and other congeners that typically contain 1 to 4 chlorines). Photolysis 

can also slowly break down congeners with high chlorine content. 

Because PCB detections were isolated and low in concentration, these chemicals do not have a 

significant potential for contaminant migration at IR 7. 

Twelve SVOCs were also detected at concentrations in excess of screening levels at one sediment 

sampling location midway along the western shoreline in sediment at concentration levels in excess of 

screening values [e.g., acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, 

chrysene, fluoranthene, phenathrene, and pyrene]. Similar to the same reasons as pesticides (i.e., 

relatively low solubility in water, low vapor pressures, low Henry’s Law constants, and high sediment/water 

partition coefficients), these SVOCs are also relatively immobile in sediment unless transported under 

wave action. Biodegradation of these contaminants is more rapid than for pesticides, with half-lifes (i.e., in 

groundwater under anaerobic conditions) ranging from a year or less up to a maximum of 6 years for 

chrysene and IO years for pyrene (Howard et. al., 1991). 

The localized concentrations of VOCs detected in groundwater in excess of screening levels in 1986 

included bis(2-chloroisopropyI)ether, bromodichloromethane, bromoform, chloroform, dibromo- 

chloromethane, and methylene chloride [note: bis(2-chloroisopropyI)ether was also detected in 1993 as 

the only VOC in excess of groundwater screening values]. These VOCs are considered to be much more 
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from the commercial mixtures (e.g., Aroclor-1242, -1254, and -1260). This difference occurs because 

after release into the environment, the composition of PCB mixtures change over time, through 

partitioning, chemical transformation, and preferential bioaccumulation (EPA, 1996b). The efficiency of 

these mechanisms often depend on the chlorine content of the PCB mixture or congener. Of the PCB 

mixtures detected in excess of screening levels, Aroclor-1260 is the most highly chlorinated with an 

average chlorine content of 60 percent. Aroclof-1254 has 54 percent chlorine while Aroclor-1242 would 

have the lowest average chlorine content of 42 percent. 

Partitioning in the environment of PCB congeners would be by adsorption of PCBs to organic materials, 

sediments, and soils. This behavior tends to increase with chlorine content of the PCBs and organic 

content of the other material. Volatilization and solubility of the lower chlorinated congeners (e.g., the PCB 

congeners present in Aroclor-1242) would occur while limited volatilization and solubility of the higher 

chlorinated congeners would take place (e.g., the PCB congeners present in Aroclor-1260). During 

biodegradation of PCBs, anerobic bacteria in sediments selectively remove chlorines from meta and para 

positions of the PCB congener appearing to reduce the toxicity and bioaccumulation potential of residues. 

Aerobic bacteria break open the carbon rings through oxidation and also remove chlorines; however, 

aerobic biodegradation occurs mostly with PCBs containing lower percentages of chlorine (e.g., PCB 

congeners found in Aroclor-1242 and other congeners that typically contain 1 to 4 chlorines). Photolysis 

can also slowly break down congeners with high chlorine content. 

Because PCB detections were isolated and low in concentration, these chemicals do not have a 

significant potential for contaminant migration at IR 7. 

Twelve SVOCs were also detected at concentrations in excess of screening levels at one sediment 

sampling location midway along the western shoreline in sediment at concentration levels in excess of 

screening values [e.g., acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, 

chrysene, fluoranthene, phenathrene, and pyrene]. Similar to the same reasons as pesticides (i.e., 

relatively low solubility in water, low vapor pressures. low Henry's Law constants, and high sediment/water 

partition coefficients), these SVOCs are also relatively immobile in sediment unless transported under 

wave action. Biodegradation of these contaminants is more rapid than for pestiCides, with half-lifes (i.e., in 

groundwater under anaerobic conditions) ranging from a year or less up to a maximum of 6 years for 

chrysene and 10 years for pyrene (Howard et. al.. 1991). 

The localized concentrations of VOCs detected in groundwater in excess of screening levels in 1986 

included bis(2-chloroisopropyl)ether, bromodichloromethane, bromoform, chloroform, dibromo

chloromethane, and methylene chloride [note: bis(2-chloroisopropyl)ether was also detected in 1993 as 

the only VOC in excess of groundwater screening values). These VOCs are considered to be much more 
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mobile than pesticides, PCBs, and SVOCs in the environment due to their (1) higher solubility in water, (2) 

higher vapor pressures, (3) Henry’s Law constants, and (4) relatively lower soil and sediment/water 

partition coefficients (see Appendix C). However, the persistence of these chemicals is low due to the 

relatively high biodegradation rates (e.g., generally as short as a few days to a year). 

7.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section presents the baseline human health risk assessment for IR 7. It describes a qualitaltive and 

quantitative assessment of actual or potential risks for IR 7. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and RGOs. 

The methodologies and techniques used in the assessment are outlined in Section 3.2 of Appendix C. 

Conclusions about the baseline human health risk assessment are presented in Section 3.1.7.8. 

7.6.1 Preliminary Risk Evaluation 

/-- 

A PRE was conducted to determine if a baseline human health risk assessment was required. The PRE 

entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is greater *than 1 E- 

04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will require further 

evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk assessment 

analysis. 

Tables 7-6 and 7-7 summarize the preliminary risk evaluation for IR 7 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than IE-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. The risk ratio calculated 

for the residential land use scenario is less than IE-04 for carcinogenic effects. However, the risk ratio 

calculated for the residential land use scenario is greater than 1 .O for noncarcinogenic effects. Therefore, 

a baseline human health risk assessment is necessary for IR 7. The primary contributors to 

noncarcinogenic risk are antimony and iron in soil; arsenic in sediment; and antimony and cyanide in 

surface water. 

7.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 
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mobile than pesticides, PCBs, and SVOCs in the environment due to their (1) higher solubility in water, (2) 

higher vapor pressures, (3) Henry's Law constants, and (4) relatively lower soil and sedime,ntlwater 

partition coefficients (see Appendix e), However, the persistence of these chemicals is low due to the 

relatively high biodegradation rates (e,g., generally as short as a few days to a year), 

7.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section presents the baseline human health risk assessment for IR 7. It describes a qualitaltive and 

quantitative assessment of actual or potential risks for IR 7. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and RGOs. 

The methodologies and techniques used in the assessment are outlined in Section 3.2 of Appendix e. 

Conclusions about the baseline human health risk assessment are presented in Section 3.1.7.8, 

7.6.1 Preliminary Risk Evaluation 

A PRE was conducted to determine if a baseline human health risk assessment was required, The PRE 

entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is greater ;than 1 E-

04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will requirE) further 

evaluation, Appendix C, Section 3.2.1 contains the methods used for preliminary risk aSSl9ssment 

analysis. 

Tables 7-6 .and 7-7 summarize the preliminary risk evaluation for IR 7 for carCinogenic risks and 

noncarcinogenic risks, respectively, The risk ratios calculated for the industrial land use scenario are less 

than 1 E-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. The risk ratio calculated 

for the residential land use scenario is less than 1 E-04 for carcinogenic effects. However, the risk ratio 

calculated for the residential land use scenario is greater than 1.0 for noncarcinogenic effects. Therefore, 

a baseline human health risk assessment is necessary for IR 7. The primary contributors to 

noncarcinogenic risk are antimony and iron in soil; arsenic in sediment; and antimony and cyanide in 

surface water. 

7.6.2 Data Evaluation 

A list of the copes was developed for each environmental medium, as necessary. The copes were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 
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found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

7.6.2.1 Soils 

Four VOCs (acetone, 1,2-DCE, toluene, and methylene chloride), two SVOCs [4-methyl-2-pentanone and 

bis(2-ethylhexyl)phthalate)], four pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and beta-BHC), and metals 

were detected in one or more of the surface soil samples collected at IR 7. Three VOCs (acetone, 

methylene chloride, and 1,2-DCE), bis(2-ethylhexyl)phthalate, four pesticides (4,4’-DDD, 4,4’-DDE, 4,4’- 

DDT, endosulfan II), two pesticides (Aroclor-1242 and Aroclor-1254), and several metals were detected in 

subsurface soil samples collected at IR 7. The occurrence and distribution of chemicals in surface and 

subsurface soils are presented in Tables 7-8 through 7-l 1. Summary statistics, COPC selection results, 

and representative concentrations for chemicals detected in IR 7 soils are also presented in these tables. 

The following chemicals were selected as COPCs at IR 7 for surface and subsurface soils: 

SURFACE SOILS SUBSURFACE SOILS 

Inoroanics Oroanics Inoroanics Oroanics 

Antimony None Selected Arsenic None Selected 

Antimony is selected as the only COPC in surface soil. It was detected in one sample at a concentration 

of 4.8 mg/kg. This concentration exceeded RBCs developed for the residential land use scenario. 

Organic chemicals in surface soils were detected at concentrations less than residential RBC values. 

Therefore, no organic COPCs were selected from surface soils. 

Arsenic is selected as the only COPC in subsurface soil. It was detected in two samples at a range of 

3.3 mg/kg to 8.4 mg/kg. The maximum concentration of arsenic exceeded RBCs developed for the 

industrial land use scenario. Organic chemicals detected in subsurface soils each detected at levels less 

than industrial RBC values. Therefore, no organic COPCs were selected from subsurface soils. 

7.6.2.2 Sediment and Surface Water 

Several VOCs, phthalates, PAHs, PCBs, pesticides, and metals were detected in one or more of the 

sediment samples collected at IR 7. Naphthalene and metals were detected in surface-water samples 

collected at IR 7. The occurrence and distribution of chemicals in sediment and surface water are 

presented in Tables 7-12 through 7-15. Summary statistics, COPC selection results, and representative 
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found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

7.6.2.1 Soils 

Four VOCs (acetone, 1,2-0CE, toluene, and methylene chloride), two SVOCs [4-methyl-2-pentanone and 

bis(2-ethylhexyl)phthalate)], four pesticides (4,4'-00D, 4,4'-ODE. 4,4'-DDT, and beta-BHC), and metals 

were detected in one or more of the surface soil samples collected at IR 7. Three VOCs (acetone, 

methylene chloride, and 1,2-0CE), bis(2-ethylhexyl)phthalate. four pesticides (4,4'-DDD, 4,4'-ODE, 4,4'

DDT, endosulfan II), two pesticides (Aroclor-1242 and Aroclor-1254), and several metals were detected in 

subsurface soil samples collected at IR 7. The occurrence and distribution of chemicals in surface and 

subsurface soils are presented in Tables 7-8 through 7-11. Summary statistics, COPC selection results, 

and representative concentrations for chemicals detected in IR 7 soils are also presented in these tables. 

The following chemicals were selected as COPCs at IR 7 for surface and subsurface soils: 

SURFACE SOILS 

Inorganics 

Antimony 

Organics 

None Selected 

SUBSURFACE SOILS 

Inorganics 

Arsenic 

Organics 

None Selected 

Antimony is selected as the only COPC in surface soil. It was detected in one sample at a concentration 

of 4.8 mg/kg. This concentration exceeded RBCs developed for the residential land use scenario. 

Organic chemicals in surface soils were detected at concentrations less than residential RBe values. 

Therefore, no organic COPCs were selected from surface soils. 

Arsenic is selected as the only COPC in subsurface soil. It was detected in two samples at a range of 

3.3 mg/kg to 8.4 mg/kg. The maximum concentration of arsenic exceeded RBGs developed for the 

industrial land use scenario. Organic chemicals detected in subsurface soils each detected at levels less 

than industrial RBG values. Therefore, no organic COPCs were selected from subsurface soils. 

7.6.2.2 Sediment and Surface Water 

Several VOGs, phthalates, PAHs, PCBs, pesticides, and metals were detected in one or more of the 

sediment samples collected at IR 7. Naphthalene and metals were detected in surface-water samples 

collected at IR 7. The occurrence and distribution of chemicals in sediment and surface water are 

presented in Tables 7-12 through 7-15. Summary statistics, COPC selection results, and representative 
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TABLE 7-6 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
IR 7 

NAS KEY WEST 

I 
I Chemical* 
INORGANICS 

Arsenic 
Beryllium 
PESTlClDESlPCBs 

I Media Concentration 
1 

I 
I 

Screening Values Risk Ratio 
(Maximum Detected Value1 

Suriace 
Resider ltial Industrial Residential Industrial 

Surface Surface 
Soil Sediment Water Soil Sediment Water Soil Soil Sediment Water Soil 

I 1.6 9.7 ND 0.431 0.43 0.045 3.8 4E-06 2E-05 1 NA 4E-07 
ND 0.24 ND 0.151 0.15 0.016 1.3 NA 2E-06 1 NA NA 

0.28 24,000 6E-08 2E-09 NA 7E-09 
02 17,000 2E-07 1 E-08 NA 2E-08 

17,000 1 E-06 2E-08 NA 1 E-07 
15 2,860 NA NA NA NA 
‘5 2,860 NA 2E-07 NA NA 

2.860 NA 5E-07 NA NA 

SEMIVOLATILE ORGANIC COMPOUNDS 

NA 
NA 

. . 

NA 
NA 
NA 

NA , .- -., , iA ( 

1 8E-08 I I 

Benmlakmthramne ..--\-,-... * ..---..- I I ND . .- 

Be nzolajovrene . ,,. 1 ND 

Benzo(b)fluoranthene ND 
Benzo(k)fluoranthene ND 
Bis(2-ethylhexyl)phthalate 290 
Chrysene ND 
Dibenzo(a,h)anthracene ND 
Indeno(l,2,3-ccJ)pyrene ..-.... 

I Nil ..I 

VOLATILE ORGAI UIC COMPOUNDS 

I I 6An I - *- Ni-l I 8rw I ..I 1-1 swn ““” 0.092 7,800 NA 7E-07 NA NA 
I 540 1 ND I 88 I 88 0.0092 780 NA 6E-06 NA NA 

630 ND 880 880 0.092 7,800 NA 7E-07 NA NA 
610 ND 8,800 8,800 0.92 78,000 NA 7E-08 NA NA 
570 ND 46,000 46,000 4.8 410,000 6E-09 1 E-08 NA 7E-10 
950 ND 88,000 88,000 9.2 780,000 NA 1 E-08 NA NA 
190 ND 88 88 0.0092 780 NA 2E-06 NA NA 

I 38n U”” ND 880 880 0.092 7,800 NA 3E-07 NA NA 

3&l _.__ .- _-_ 1 1 1 
1 

0.037 
1 

3,200 
1 

2E-07 NA 
1 

2E-08 5E-07 
1 

NA NA 
1 

2E-08 NA 

4-Methyl-2-pentanone 
Methylene chloride 

I 0.3 1 
69 1 

ND 1 ND 1 I I I NA 
36 1 ND 1 85,000 1 85,000 1 4.1 1 760,000 8E-10 4E-10 NA 9.1E-11 

Risk Sums by Medium 6E-06 2E-04 6E-07 7E-06 
Risk Sums by Use Scenario 2E-04 7E-06 

TABLE 7-6 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
IR7 

NAS KEY WEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial 

I Sediment I Surface J Sediment I Surface 
Chemical* Soil Water Soil Water Soil Soil 

INORGANICS 
Arsenic 0.045 
Beryllium 0.016 
PESTICIDES/PCBs 
4,4'-000 160 4.5 NO 2,700 2,700 0.28 24,000 6E-08 
4,4'-DDE 40 23.2 ND 1,900 1,900 0.2 17,000 2E-07 

4,4'-DDT 1,900 32.1 ND 1,900 1,900 0.2 17,000 1E-06 

Aroclor-1242 ND ND ND 319 319 0.0335 2,860 NA 
Aroclor-1254 ND 47 ND 319 319 0.0335 2,860 NA 
Aroclor -1260 ND 146 ND 319 319 0.0335 2,860 NA 
alpha-BHC ND 2.2 ND 100 100 0.011 910 NA 
Dieldrin ND 20.8 ND 40 40 0.0042 360 NA 
gamma-BHC (lindane) ND 2 ND 490 490 0.052 4,400 NA 
Heptachlor ND 11 ND 140 140 0.0023 1,300 NA 
Heptachlor epoxide ND 1.5 ND 70 70 0.0012 630 NA 

beta-BHC 59 170 ND 350 350 0.037 3,200 2E-07 
SEMIVOLATILE ORGANIC COMPOUNDS 
Benzo(a)anthracene ND 640 ND 880 880 0.092 7,800 NA 
Benzo(a)pyrene ND 540 ND 88 88 0.0092 780 NA 
Benzo(b)fluoranthene ND 630 ND 880 880 0.092 7,800 NA 
Benzo(k)fluoranthene ND 610 ND 8,800 8.800 0.92 78,000 NA 
Bis(2-ethylhexyl)phthalate 290 570 ND 46,000 46,000 4.8 410,000 6E-09 
Chrysene ND 950 ND 88,000 88,000 9.2 780,000 NA 
Dibenzo( a, h )anthracene ND 190 ND 88 88 0.0092 780 NA 
Indeno(1,2,3-cd)pyrene ND 280 ND 880 880 0.092 7,800 NA 
VOLATILE ORGANIC COMPOUNDS 
4-Methyl-2-pentanone I 0.3 I NO I ND I J I I 
Methylene chloride I 69 I 36 I ND I 85,000 I 85,000 I 4.1 I 760,000 8E-1O 

Risk Sums by Medium 6E-05 
Risk Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soil 

2E-09 NA 7E-09 
1E-08 NA 2E-08 
2E-08 NA 1E-07 

NA NA NA 
2E-07 NA NA 
5E-07 NA NA 
2E-08 NA NA 
5E-07 NA NA 
4E-09 NA NA 
8E-08 NA NA 
2E-08 NA NA 
5E-07 NA 2E-08 

7E-07 NA NA 
6E-06 NA NA 
7E-07 NA NA 
7E-08 NA NA 
1E-08 NA 7E-10 
1E-08 NA NA 
2E-06 NA NA 
3E-07 NA NA 

NA 
4E-10 NA 9.1E-11 
2E-04 5E-07 7E-06 
2E-04 7E-06 

*.£\!! soil and sediment meta! concentrations are in rng/kg; all soi! and sediment voe, SVOC, and pesticide/PCBs concentrations are in ;..:g/kg; and all \rvater site data are in J,Jg/L. 
NO = Not detected. 
NA = Not applicable. 
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TABLE 7-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR 7 

NAS KEY WEST 
PAGE 1 OF 2 

Chemical* 
INnRt2ANlfX 

Media Concentration 
(Maximum Detected Value) 

Surface 
Soil Sediment Water Soil 

Screening Values 
Residential 

Surface 
Sediment Water 

industrial 

Soil Soil 

Risk Ratio 
Residential 

Surface 
Sediment Water 

Industrial 

Soil 
.m.-*.--...-- 

Aluminum 599 1,010 477 78,000 78,000 37,000 1 ,ooo,ooo 8E-02 1 E-01 1 E-01 6E-03 
Antimony 4.8 ND 229 31 31 15 820 2E+OO NA 2E+02 6E-02 
Arsenic 1.6 9.7 ND 23 23 11 610 7E-01 4E+OO NA 3E-02 
Barium 5.6 16.8 42.9 5,500 5,500 2,600 140,000 1 E-02 1 E-02 2E-01 4E-04 
Bervllium ND 0.24 ND 390 390 180 1.000 NA 5E-03 NA NA 

3E-01 , NA , NA , 
\--a-- 
Cadmium ND 1.1 ND 39 39 18 I;000 NA 
Chromium VI 8.6 8.7 ND 390 390 180 10,000 2E-01 2E-01 NA 
Cobalt ND 0.35 ND 4,700 4,700 2,200 120,000 NA 7E-04 NA 
Copper 24 115 42.5 3,100 3,100 1,500 82,000 8E-02 4E-01 3E-01 
Cyanide ND 23 430 1,600 1,600 730 41,000 NA 1 E-01 6E+OO 
Iron 2,560 2,080 556 23,000 23,000 11,000 610,000 1 E+OO 9E-01 5E-01 
Manganese 23.8 29.2 ND 390 390 180 10,000 6E-01 8E-01 NA 
Mercury 0.31 0.14 0.63 23 23 11 610 1 E-01 6E-02 6E-01 
Nickel 3.6 3.8 ND 1.600 1.600 730 41.000 2E-02 2E-02 NA . _ _ I __ 

Silver 1 ND 1 7 1 ND 1 ‘390 1 ‘390 1 180 I IO:000 1 NA 2E-01 NA I NA 
Tin 1 ND i 9.5 I 34.7 I 47.000 I 47.000 I 22.000 1 1.000.000 1 NA I 2E-03 1 2E-02 1 NA . I --- I 
\Innariitnm I 2.9 1 6. 5 1 18.5 1 ‘550 1 ‘550 1 2:600 I 14’nnn I 5607 I I F-01 I 7E-02 I 2E-03 1 

90.3 I 58.6 I 8.2 1 23.000 1 23.000 1 11.000 
1 

t 
2 

d 

UIIU........ I I , - - - - - - - .- _. - _- -- _- 

Lint I ---I I 610,OOOl 4E-02 1 3E-02 1 8E-03 1 2E-03 
‘ESTICIDESIPCBs 
,C-DDT 1 1,900 1 32.1 1 ND 1 39,000 I 39.000 I 18 1 1.000.000 i 5E-01 1 8E-03 NA 1 2E-02 1 

Amclnr.1754 I ND 1 47 1 ND I 1.600 

, ..-1.-. .-- 

.- 

26.8 
I --- I 

I;600 0.73 41;OOO NA 
I 

3E-01 NA NA 
Dieldrin 1 ND 1 I ND I 3,900 3,900 1.8 100,000 NA 5E-02 NA NA 
Fnrinwtlfan I -..-1--..-.. 1 ND I 10 7 I ND I 470.000 .- I --- I 470,000 220 12,000,000 NA 2E-04 NA NA 
Endosulfan Sulfate 1 ND I 10.6 I ND I 470,000 470,000 220 12,000,000 NA 2E-04 NA NA 
Fndrin 1 ND I 13.6 I ND I 23.000 23.000 11 610.000 NA 6E-03 NA NA 
En&in aldehyde 1 ND 1 0.64 1 ND 23:OOO 23,000 11 610,000 NA 3E-04 NA NA 
nnmma-RHC flindanel a------.- -. .- x-.-.-.--.-r 1 I ND I 2 I , ND NA 23,000 NA NA NA 9E-04 NA NA 
Hmntarhlnr 1 Nil t 11 t Nl-l 39 000 39 nnlJ 18 1 ,OOO,OOO NA 3E-03 NA NA * ‘“*.U”.‘.“’ . .- . . .- __,___ __(___ 

Heotachlor eooxide 1 ND I 1.5 1 ND 1 NA I 1 .ooc )I NA NA NA I 2E-02 _._I___- .._ -,.. ~. I NA NA 
SEMIVOLATILE ORGANIC COMPOUNDS 

I 0.3 1 ND I ND I 6,300,OOO 1 NA I NA 1 160,000,000~ 5E-07 1 NA I NA 1 2E-08 
4,700,000 1 4,700,000 1 2,200 1 120,000,000 1 NA 6E-04 NA I NA icenaphthene 1 ND 1 300 1 ND 1 

() 
-t o 
b 
o 
o 
-..j 

Chemical* 
INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium VI 
Cobalt 
Copper 
Cyanide 
Iron 
Manganese 
Mercury 
Nickel 
Silver 
Tin 
Vanadium 
Zinc 
PESTICIDES/PCBs 
4,4'-00T 
Aroclor-1254 
Dieldrin 
Endosulfan I 
Endosulfan Sulfate 
Endrin 
Endrin aldehyde 
gamma-BHC (lindane) 
Heptachlor 
Heptachlor epoxide 

4-Methyl-2-pentanone 
Acenaphthene 

TABLE 7-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR7 

Media Concentration 
(Maximum Detected Value) 

Soil 
I I Surface 

Sediment Water Soil 

599 1,010 477 78,000 
4.8 NO 229 31 
1.6 9.7 NO 23 
5.6 16.8 42.9 5,500 

NO 0.24 NO 390 
NO 1.1 NO 39 

8.6 8.7 NO 390 
NO 0.35 NO 4,700 
24 115 42.5 3,100 
NO 23 430 1,600 

2,560 2,080 556 23,000 
23.8 29.2 NO 390 

0.31 0.14 0.63 23 
3.6 3.8 NO 1,600 

NO 7 NO 390 
NO 9.5 34.7 47,000 

2.9 6. 5 18.5 550 
90.3 58.6 8.2 23,000 

1,900 32.1 NO 39,000 
NO 47 NO 1,600 
NO 20.8 NO 3,900 
NO 10.7 NO 470,000 
NO 10.6 NO 470,000 
NO 13.6 NO 23,000 
NO 0.64 NO 23,000 
NO 2 NO NA 
NO 11 NO 39,000 
NO 1.5 NO NA 

NAS KEY WEST 
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Screening Values 
Residential 

I Sediment I Surface 
Water 

78,000 37,000 
31 15 
23 11 

5,500 2,600 
390 180 
39 18 

390 180 
4,700 2,200 
3,100 1,500 
1,600 730 

23,000 11,000 
390 180 
23 11 

1,600 730 
390 180 

47,000 22,000 
550 2,600 

23,000 11,000 

39,000 18 
1,600 0.73 
3,900 1.8 

470,000 220 
470,000 220 

23,000 11 
23,000 11 
23,000 NA 
39,000 18 

1,000 NA 

Industrial 

Soil Soil 

1,000,000 8E-02 
820 2E+00 
610 7E-01 

140,000 1E-02 
1,000 NA 
1,000 NA 

10,000 2E-01 
120,000 NA 
82,000 8E-02 
41,000 NA 

610,000 1E+00 
10,000 6E-01 

610 1E-01 
41,000 2E-02 
10,000 NA 

1,000,000 NA 
14,000 5E-02 

610,000 4E-02 

1,000,000 5E-01 
41,000 NA 

100,000 NA 
12,000,000 NA 
12,000,000 NA 

610,000 NA 
610,000 NA 
NA NA 

1,000,000 NA 
NA NA 

160,000,000 
120,000,000 

Risk Ratio 
Residential 

I I Surface 
Sediment Water 

1E-01 1E-01 
NA 2E+02 

4E+00 NA 
1E-02 2E-01 
5E-03 NA 
3E-01 NA 
2E-01 NA 
7E-04 NA 
4E-01 3E-01 
1E-01 6E+00 
9E-01 5E-01 
8E-01 NA 
6E-02 6E-01 
2E-02 NA 
2E-01 NA 
2E-03 2E-02 
1E-01 7E-02 
3E-02 8E-03 

8E-03 NA 
3E-01 NA 
5E-02 NA 
2E-04 NA 
2E-04 NA 
6E-03 NA 
3E-04 NA 
9E-04 NA 
3E-03 NA 
2E-02 NA 

NA 
6E-04 

Industrial 

Soil 

6E-03 
6E-02 
3E-02 
4E-04 

NA 
NA 

9E-03 
NA 

3E-03 
NA 

4E-02 
2E-02 
5E-03 
9E-04 

NA 
NA 

2E-03 
2E-03 

2E-02 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 7-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR 7 

NAS KEY WEST 
PAGE 2 OF 2 

I (Maximum Detected Value) 7 
Media Concentration I Screening Values Risk Ratio 

I . I Surfa’ce I 
Residential I Industrial Residential 

I Surface I I 
I Industrial 

I Surface I 

. ~~.~~. 

I 290 I 570 I ND I 1’6nn’oon I I 6nn nnn I I AI nnn nnn I 

I .2-dichloroethene 
jcetone 

ethvlene chloride ix. , - - -..-..-.- 
roluene 
Jinyl acetate 

3 
15 
69 

ND 
51 
36 

ND 
ND 
ND 

700,000 NA I MA I IR nnn nnn I 4P-nF I hlb I hIA I 1c nc r 

7,800,OOO 7,800,OOO , _,. __ 
A 7nn nnn A 7nn nnn I 7fw 

I 
9.. . I”,“““,““” 7--w., I.r\ SW-I LIZ-“” 

I 3.700 200,000,000 2E-05 7E-05 NA 8E-07 

I -- I 
rib 

I 
ND 

* , - -, - - - . ( . 1-, I - I -VW 120,000,000 2E-04 8E-05 NA 6E-06 
I 1 I I I 16.000.000 I 16.000.000 

ND I ND I 78’nnn’nnn 1 ~‘~ NA 

I 750 410.000.000 , _,___,___ AF-n7 -- -. NA NA 2E-08 
I 0.4 I I --- I --- I .-s---s--- I . . . . I I NA . ., . Ii nnn nnn nnn I r;i=-nn .,“““,--“(““.a v- “V I NA NA 4E-09 

Hazard Sums by Medium 7E+OO 1 lE+Ol 3E+OO 3E-01 
Hazard Sums by Use Scenario 2E+Ol 3E-01 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and PesticideslPCB concentrations are in pg/kg; and all water site data are in pg/L. 
ND = Not detected. 
NA = Not applicable. 
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Chemical* 
Anthracene 
Bis(2-ethylhexyl)phthalate 
Oibenzofuran 
Fluoranthene 
Fluorene 
Naphthalene 
Pyrene 

TABLE 7-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR7 

Media Concentration 
(Maximum Detected Value) 

Surface 
Soil Sediment Water Soil 
NO 140 NO 23,000,000 

290 570 NO 1,600,000 
NO 170 NO 310,000 
NO 1,900 NO 3,100,000 
NO 180 NO 3,100,000 
NO 120 0.25 3,100,000 
NO 1,700 NO 2,300,000 

NAS KEY WEST 
PAGE 2 OF 2 

Screening Values 
Residential 

Surface 
Sediment Water 

23,000,000 11,000 
1,600,000 730 

310,000 150 
3,100,000 1,500 
3,100,000 1,500 
3,100,000 1,500 
2,300,000 1,100 

Industrial 

Soil Soil 
610,000,000 NA 
41,000,000 2E-03 

8,200,000 NA 
82,000,000 NA 
82,000,000 NA 
82,000,000 NA 
61,000,000 NA 

VOLATILE ORGANIC COMPOUNDS 
1,2-dichloroethene 3 NO NO 700,000 NA NA 18,000,000 4E-05 
Acetone 15 S1 NO 7,800,000 7,800,000 3,700 200,000,000 2E-OS 
Methylene chloride 69 36 NO 4,700,000 4,700,000 260 120,000,000 2E-04 
Toluene 1 NO NO 16,000,000 16,000,000 7S0 410,000,000 6E-07 
Vinyl acetate 0.4 NO NO 78,000,000 NA NA 1,000,000,000 SE-08 

Hazard Sums by Medium 7E+OO 
Hazard Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

Surface 
Sediment Water . Soil 

6E-05 NA NA 
4E-03 NA 7E-05 
6E-03 NA NA 
6E-03 NA NA 
6E-04 NA NA 
4E-04 2E-03 NA 
7E-03 NA NA 

NA NA 2E-06 
7E-OS NA 8E-07 
8E-OS NA 6E-06 

NA NA 2E-08 
NA NA 4E-09 

1E+01 3E+OO 3E-01 
2E+01 3E-01 

* All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and Pesticides/PCB concentrations are in IJg/kg; and all water site data are in IJg/L. 
NO = Not detected. 
NA = Not applicable. 
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TABLE 7-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT IR 7 (mglkg) 

NAS KEY WEST 

Background 

Frequency 1 Range of 

Site Average of 
Frequency 1 Range of Detected 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values 
Aluminum 14114 120 - 4,250 1,887 212 547 - 599 573 

Antimony 2/l 5 0.26 - 0.48 0.39 Ill 4.8 - 4.8 4.8 
Arsenic 6/l 5 0.63 - 2.7 1.29 212 - 1.4 - 1.6 1.5 

Barium 15115 4.4 - 17.7 10.51 212 5.6 - 5.6 5.6 
Chromium** 15115 1.9 - 15.5 6.02 212 4.5 - 8.6 6.5E 

ICopper 1 14115 1 1.3 - 15.6 5.43 212 9.3 - 24 16.65 

Iron 1 14114 1 98.1 - 2,26 0 1,167 Ill 2,560 - 2,560 2,560 

Lead 1 14115 1 0.65 - 48.3 15.66 212 18.7 - 73.5 46.1C 

17.65 212 16.1 - 23.8 19.9: 

0.31 

Manganese 1 14114 1 2.6 - 33.7 1 
Mercurv 1 5115 1 0.03 - 0.08 1 0.031 Ill I 0.31 - 0.31 I 

s 
I 

Nickel III15 0.63 - 4.1 1.67 212 3.1 - 3.6 3.3: 
Vanadium 15115 0.8 - 8.8 3.97 212 1.9 - 2.9 2.4C 

Zinc 12115 0.63 - 89.1 15.22 212 21.7 - 90.3 56 

Representative 

Concentration 

for Site Data 

599 

4.8 

1.6 

5.6 

8.6 

24 

2.560 

73.5 

23.8 

0.31 

3.6 

2.9 

90.3 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

G - Not COPC (Max>RBC & Maxc2XBkgdAvg) 

**As chromium VI 
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TABLE 7-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT IR 7 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency Range of Frequency Range of Detected of All Risk-Based Concentration 
Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 14/14 120 - 4,250 1,887 2/2 547 - 599 573 573 7,800 599 

Antimony 2/15 0.26 - 0.48 0.39 1/1 4.8 - 4.8 4.8 4.80 3.1 4.8 

Arsenic 6/15 0.63 - 2.7 1.29 2/2 1.4 - 1.6 1.5 1.50 0.43 1.6 

Barium 15/15 4.4 - 17.7 10.51 2/2 5.6 - 5.6 5.6 5.60 550 5.6 

Chromium" 15/15 1.9 - 15.5 6.02 2/2 4.5 - 8.6 6.55 6.55 39 8.6 

Copper 14/15 1.3 - 15.6 5.43 2/2 9.3 - 24 16.65 16.65 310 24 

Iron 14/14 98.1 - 2,260 1,167 1/1 2,560 - 2,560 2,560 2,560 2,300 2,560 

Lead 14/15 0.65 - 48.3 15.66 2/2 18.7 - 73.5 46.10 46.10 400 73.5 

Manganese 14/14 2.6 - 33.7 17.65 2/2 16.1 - 23.8 19.95 19.95 180 23.8 

Mercury 5/15 0.03 - 0.08 0.03 1/1 0.31 - 0.31 0.31 0.31 2.3 0.31 

Nickel 11/15 0.63 - 4.1 1.67 2/2 3.1 - 3.6 3.35 3.35 160 3.6 

Vanadium 15/15 0.8 - 8.8 3.97 2/2 1.9 - 2.9 2.40 2.40 55 2.9 

Zinc 12/15 0.63 - 89.1 15.22 2/2 21.7 - 90.3 56 56 2,300 90.3 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

'A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

G - Not COPC (Max>RBC & Max<2XBkgdAvg) 

'-As chromium VI 

Basis of 

CO PC 
COPC Selection* 

N A 

Y C 

N G 

N A 

N A 

N A 

N G 

N A 

N A 

N A 

N A 

N A 

N A 
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TABLE 7-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT IR 7 (yglkg) 

NAS KEY WEST 

Chemical 

PESTlClDESlPCBs 

Background Site Average of Average Applicable Representative Basis of 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 

4,4’-DDD 3114 2 - 233 22.46 Ill 160 - 160 160 160 2,700 160 N A 

4,4,-DDE 7114 1.8 - 741 63.23 l/2 40 - 40 40 44 1,900 40 N A 

4,4’-DDT 7114 1.8 - 557 46.78 212 35 - 1,900 967.50 967.50 1,900 1,900 N A 

beta-BHC 0111 Not detected - Ill 59 - 59 59 59 350 59 N A 
SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexyl)phthalate 1 Ill1 1 330 - 330 1 470.55/ II2 1 290 - 290 1 290 1 745 1 46,OOOl 290 
VOLATILE ORGANIC COMPOUNDS 

1 N 1 A 

1,2-dichloroethene 012 Not detected - 212 3 -3 3 3 70,000 3 N A 

4-methyl-2-pentanone 0112 Not detected - 111 Y 0.3 - 0.3 0.3 0.3 630,000 0.3 N A 

2: Acetone l/12 l-l 3.67 Ill 15 - 15 15 15 780,000 15 N A 

Methylene chloride 6112 0.11 - 14 2.80 212 17 -69 43 43 85,000 69 N A 

Toluene II15 1-l 1.62 Ill l-l 1 1 1,600,OOO 1 N A 

Vinyl acetate o/12 Not detected - Ill 0.4 - 0.4 0.4 0.4 7,800,OOO 0.4 N A 

Notes: 

Because most organics are not naturally occurring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index, 

*A - Not COPC (MaxcRBC) 
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TABLE 7-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT IR 7 (lJg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency 11 Range of Frequency 11 i Range of Detected of All Risk-Based Concentration 
Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 
PESTICIDES/PCBs 

4,4'-000 3/14 2 - 233 22.46 1/1 160 - 160 160 160 2,700 

4,4'-DDE 7/14 1.8 - 741 63.23 1/2 40 - 40 40 44 1,900 

4,4'-DDT 7/14 1.8 - 557 46.78 2/2 35 - 1,900 967.50 967.50 1,900 

beta-BHC 0/11 Not detected - 111 59 - 59 59 59 350 

SEMIVOLA TILE ORGANIC COMPOUNDS 

1 BiS(2-ethylhexyljphthalatel 1/11 1 330 - 330 470.551 1/2 290 - 290 290 745 46,0001 

VOLATILE ORGANIC COMPOUNDS 

1,2-dichloroethene 0/2 Not detected - 2/2 3 - 3 3 3 70,000 

4-methyl-2-pentanone 0/12 Not detected - 1/1 0.3 - 0.3 0.3 0.3 630,000 

Acetone 1/12 1 - 1 3.67 1/1 15 - 15 15 15 780,000 

Methylene chloride 6/12 0.11 - 14 2.80 2/2 17 - 69 43 43 85,000 

Toluene 1/15 1 - 1 1.62 1/1 1 - 1 1 1 1,600,000 

Vinyl acetate 0/12 Not detected - 1/1 0.4 - 0.4 0.4 0.4 7,800,000 

Notes: 

Because most organics are not naturally occurring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

160 

40 

1,900 

59 

290 

3 

0.3 

15 

69 

1 

0.4 

COPC 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Basis of 

CO PC 

Selection" 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
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TABLE 7-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT IR 7 (mglkg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative Basis of 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 
Aluminum 14114 120. - 4,250 1,887 212 384.5 - 422 403.25 403.25 100,000 422 N A 

Antimony 2115 0.26 - 0.48 0.39 212 3.1 - 50.3 26.70 26.70 82 50.3 N A 
Arsenic 6115 0.63 - 2.7 1.29 212 3.3 - 8.4 8.4 Y C 
Barium 15115 4.4 - 17.7 10.51 212 6.1 - 18.8 12.43 12.43 14,000 18.8 N A 
Cadmium 4115 0.11 - 0.45 0.15 II2 3.5 - 3.5 3.5 1.9 100 3.5 N A 
Chromium** 15115 1.9 - 15.5 6.02 212 4.3 - 26.4 15.35 15.35 1,000 26.4 N A 
Cobalt 7115 0.22 - 0.51 0.29 II2 14.3 - 14.3 14.3 7.75 12,000 14.3 N A 

Copper 14115 1.3 - 15.6 5.43 212 8.3 - 53.9 31.08 31.08 8,200 53.9 N A 
Iron 14114 98.1 - 2,260 1,167 Ill 5,500 - 5,500 5,500 5,500 61,000 5,500 N A 
Lead 14115 0.65 - Y 48.3 15.66 212 15.3 - 337 176.13 176.13 400 337 N A 

p" Manganese 14114 2.6 - 33.7 17.65 212 26.6 - 158 92.28 92.28 4,700 158 N A 

Mercury 5115 0.03 - 0.08 0.03 212 0.095 - 0.3 0.20 0.20 61 0.3 N A 
Nickel 11115 0.63 - 4.1 1.67 212 2.9 - 9.2 6.05 6.05 4,100 9.2 N A 
Vanadium 15115 0.8 - 8.8 3.97 212 3.8 - 5.8 4.78 4.78 1,400 5.8 N A 
Zinc 12115 0.63 - 89.1 15.22 212 47.7 - 5,940 2,994 2,994 61,000 5,940 N A 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC 8 Max>2XBkgdAvg, inorganics) 

**As chromium VI 
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TABLE 7-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT IR 7 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 
Aluminum 14/14 120. - 4,250 1,887 2/2 384.5 - 422 403.25 403.25 100,000 422 

Antimony 2/15 0.26 - 0.48 0.39 2/2 3.1 - 50.3 26.70 26.70 82 50.3 
Arsenic 6/15 0.63 - 2.7 1.29 2/2 3.3 - 8.4 5.85 5.85 4 8.4 
Barium 15/15 4.4 - 17.7 10.51 2/2 6.1 - 18.8 12.43 12.43 14,000 18.8 

Cadmium 4/15 0.11 - 0.45 0.15 1/2 3.5 - 3.5 3.5 1.9 100 3.5 
Chromium** 15/15 1.9 - 155 6.02 2/2 4.3 - 26.4 15.35 15.35 1,000 26.4 

Cobalt 7/15 0.22 - 0.51 0.29 1/2 14.3 - 14.3 14.3 7.75 12,000 14.3 

Copper 14/15 1.3 - 15.6 5.43 2/2 8.3 - 53.9 31.08 31.08 8,200 53.9 

Iron 14/14 98.1 - 2,260 1,167 1/1 5,500 - 5,500 5,500 5,500 61,000 5,500 

Lead 14/15 0.65 - 48.3 15.66 2/2 15.3 - 337 176.13 176.13 400 337 

Manganese 14/14 2.6 - 33.7 17.65 2/2 26.6 - 158 92.28 92.28 4,700 158 

Mercury 5/15 0.03 - 0.08 0.03 2/2 0.095 - 0.3 0.20 0.20 61 0.3 

Nickel 11/15 0.63 - 4.1 1.67 2/2 2.9 - 9.2 6.05 6.05 4,100 9.2 

Vanadium 15/15 0.8 - 8.8 3.97 2/2 3.8 - 5.8 4.78 4.78 1,400 5.8 

Zinc 12/15 0.63 - 89.1 15.22 2/2 47.7 - 5,940 2,994 2,994 61,000 5,940 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not CO PC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

**As chromium VI 

Basis of 

COPC 

COPC Selectlon* 

N A 

N A 

Y C 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 



TABLE 7-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SUBSURFACE SOILS AT IR 7 (pglkg) 

NAS KEY WEST 

Chemical 

PESTlClDESlPCBs 

Background Site Average of Average Applicable Representative Basis of 

Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 

4,4’-DDD 3114 2 - 233 22.46 II2 140 - 140 140 75.25 24,000 140 N A 

4,4$-DDE 7114 1.8 - 741 63.23 l/2 300 - 300 300 155.25 17,000 300 N A 

4,4’-DDT 7114 1.8 - 557 46.78 II2 28 - 28 28 19.25 17,000 28 N A 

Aroclor-1242 0111 Not detected - II2 970 - 970 970 512.5 2,800 970 N A 

Aroclor-1254 0111 Not detected - 112 450 - 450 450 277.5 2,800 450 N A 

Endosulfan II O/l 1 Not detected - Ill 37.8 - 37.8 37.8 37.8 1,200,000 37.8 N A 

SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexyl)phthalate( Ill 1 1 330 - 330 I 470.55 212 1 620 - 1,125 1 872.5 1 872.5 1 410,000~ 1,130 1 N 1 A 1 

Y 
VOLATILE ORGANIC COMPOUNDS 

2 1 ,Zdichloroethene 012 Not detected - III 2.8 - 2.8 2.8 2.8 1,800,OOO 2.8 N A 

Acetone l/12 l-l 3.67 212 44 - 75 59.5 59.5 20,000,000 75 N A 

Methylene chloride 6112 0.11 - 14 2.80 212 20 - 38 29 29 760,000 38 N A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of RBCs. 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

‘A - Not COPC (MaxcRBC) 

TABLE 7-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SUBSURFACE SOILS AT IR 7 (lJg/kg) 

NAS KEY WEST 

Background Site Average of Average 

FrequencY,1 Range of Frequency II Range of Detected of A" 
Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values 

PESTICIDES/PCBs 

4,4'-000 3/14 2 - 233 22.46 1/2 140 - 140 140 75.25 

4,4'-00E 7/14 1.8 - 741 63.23 1/2 300 - 300 300 155.25 

4,4'-00T 7/14 1.8 - 557 46.78 1/2 28 - 28 28 19.25 

Aroclor-1242 0/11 Not detected - 1/2 970 - 970 970 512.5 

Aroclor-1254 0/11 Not detected - 1/2 450 - 450 450 277.5 

Endosulfan " 0/11 Not detected - 1/1 37.8 - 37.8 37.8 37.8 

SEMIVOLATILE ORGANIC COMPOUNDS 

IBiS(2-ethylhexyl)phthalat~ 1/11 1 330 - 330 470.551 2/2 620 - 1,125 872.5 872.5 

VOLATILE ORGANIC COMPOUNDS 

1,2-dichloroethene 0/2 Not detected - 1/1 2.8 - 2.8 2.8 2.8 

Acetone 1/12 1 - 1 3.67 2/2 44 - 75 59.5 59.5 

Methylene chloride 6/12 0.11 - 14 2.80 2/2 20 - 38 29 29 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of RBCs. 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable Representative 
Risk-Based Concentration 

Concentration for Site Data 

24,000 140 

17,000 300 

17,000 28 

2,800 970 

2,800 450 

1,200,000 37.8 

410,0001 1,130 

1,800,000 2.8 

20,000,000 75 

760,000 38 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

"A - Not CO PC (Max<RBC) 

COPC 

N 

N 
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N 

N 
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TABLE 7-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT IR 7 (mglkg) 

NAS KEY WEST 

I Background I I Site 
1 Frequency 1 Rangeof 1 I Frequency 

? Average of Average Applicable Representative Basis of 
Range of Detected of All Risk-Based Concentration COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 

Aluminum 12-Jan 97.7 - 3,350 1,332 16/16 225 - 1,010 448.47 448.47 7,800 566 N A 
Arsenic 8112 1.5 - 7 2.63 20124 1 - 9.7 3.55 3.21 0.43 5.23 Y C 
Barium 13113 5 - 15.2 9.27 24124 3.3 - 16.8 7.24 7.24 550 8.72 N A 

Beryllium l/13 0.12 - 0.12 0.06 3124 0.16 - 0.24 0.2 0.08 0.15 0.128 Y C 

Cadmium 3113 I 0.06 - 0.9 1 0.221 2124 I 1.1 - 1.1 I 1.1 I 0.341 3.901 0.972 I N I A I 
I I I _._.- ._ . . 

L Chromium** I 8/l 3 1 2.1 - 11.7 1 5.011 16124 1 3.3 - 8.7 I 4.8 1 4.071 39 4.75 N A 
Cobalt 2113 0.12 - 0.56 0.471 

1 1 1 
II24 0.35 - 0.35 0.351 I.151 470 1 OR5 1 A 

.-.- . . . . 
3 0.04 - 0.07 0.05 - 16124 0.02 - 0.14 0.06 0.05 2.3 0.0748 N 1 A I 

Nickel I 10113 0.7 - 5.5 2.15 10124 1.1 - 3.8 1.98 1.89 160 2.15 N 1 A 

Silver I II13 0.5 - 0.5 0.27 3124 2.8 - 7 5.3 0 97 T-49 1 ?ca N 
I I 

_.- -.-. -- .."I . . A 

Tin II2 0.99 - 0.99 2.85 l/9 IO - 9.5 9.5 3.77 4,700 5.2 N A 

Vanadium 13113 1.6 - 11.7 5.08 17124 1.9 - 6.5 3.65 2.89 55 3.94 N A 

Zinc 8/l 3 3.5 - 140 25.74 15124 5 - 58.6 21.93 13.78 2.300 58.6 N A 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sediment RBCs are adapted using residential soil RBC. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (MaxeRBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

a 
**As chromium VI () 
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TABLE 7-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT IR 7 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency Range of Frequency Range of Detected of All Risk-Based Concentration 
Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 12-Jan 97.7 - 3,350 1,332 16/16 225 - 1,010 448.47 448.47 7,800 566 

Arsenic 8/12 1.5 - 7 2.63 20/24 1 - 9.7 3.55 3.21 0.43 5.23 

Barium 13/13 5 - 15.2 9.27 24/24 3.3 - 16.8 7.24 7.24 550 8.72 

Beryllium 1/13 0.12 - 0.12 0.06 3/24 0.16 - 0.24 0.2 0.08 0.15 0.128 

Cadmium 3/13 0.06 - 0.9 0.22 2/24 1.1 - 1.1 1.1 0.34 3.90 0.972 

Chromium** 8/13 2.1 - 11.7 5.01 16/24 3.3 - 8.7 4.8 4.07 39 4.75 

Cobalt 2/13 0.12 - 0.56 0.47 1/24 0.35 - 0.35 0.35 1.15 470 0.35 

Copper 13/13 0.76 - 34.6 8.88 24/24 2.4 - 115 18.03 18.03 310 28.3 

Cyanide 0/13 Not detected - 1/14 23 - 23 23 2.46 160,000 16.6 

Iron 12/12 109 - 3,640 1,199 16/16 17 - 2,080 756.28 756.28 2,300 2,080 

Lead 12/13 5.5 - 56.5 17.97 23/24 4.6 - 42.1 15.22 14.66 400 21.1 

Manganese 12/12 4 - 38.6 15.39 16/16 3.2 - 29.2 10.23 10.23 180 13.9 

Mercury 4/13 0.04 - 0.07 0.05 16/24 0.02 - 0.14 0.06 0.05 2.3 0.0748 

Nickel 10/13 0.7 - 5.5 2.15 10/24 1.1 - 3.8 1.98 1.89 160 2.15 

Silver 1/13 0.5 - 0.5 0.27 3/24 2.8 - 7 5.3 0.97 39 1.39 

Tin 1/2 0.99 - 0.99 2.85 1/9 10 - 9.5 9.5 3.77 4,700 5.2 

Vanadium 13/13 1.6 - 11.7 5.08 17/24 1.9 - 6.5 3.65 2.89 55 3.94 

Zinc 8/13 3.5 - 140 25.74 15/24 5 - 58.6 21.93 13.78 2,300 58.6 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sediment RBCs are adapted using residential soil RBC. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

**As chromium VI 
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Chemical 

‘ESTICIDESIPCBs 

Background Site Average of Average Applicable Representative Basis of 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

of Detection Positive Detection Average of Detection Positive Detection Values Values Concentratio for Site Data COPC Selection’ 

!/I’-DDD 1112 3.9 - 3.9 13.03 4116 1.6 - 4.5 2.78 6.22 2,700 4.5 N A t 

.,4’-DDE 5112 2.2 - 149 19.85 5116 1.6 - 23.2 8.64 8.16 1,900 19.7 N A 

.,4’-DDT 1112 3.7 - 3.7 13.02 4116 7.9 - 32.1 19.49 10.12 1,900 32.1 N A 

Ilpha-BHC 3111 1.1 - 1.5 7.11 l/l6 2.2 - 2.2 2.2 3.04 100 2.2 N A 

l/if? 47 - A7 A7 52 FIR 320 47 N A rroclor-1254 

uoclor-1260 

leta-BHC 
lelta-BHC 

019 

1115 

019 
2112 

Not detected 

40.8 - 40.8 

Not detected 
2.8 - 15.7 

- _.__ . . .,w..,., 

70.57 1116 146 - 146 146 58 871 

- l/l6 170 - 170 170 13 
7.35 1116 15-15 16 2 

.-- 3201 146 1 N 1 

,221 3501 36.8 1 N 1 

..- ..- .- , -00 1.45 Y F 
Iieldrin I 1 Not detected 1 - -~-lm l/l6 1 

20.8 1 

I 
019 : 

!0.8 - 20.8 7.03 40 20.8 N 
indosulfan I 1 3, 112 I I 1.2 - 2.7 1 I 6.701 I 3116 1 -.-- I 24-107 i I 5331 -. - - nFi5 -. - - 47,000 9.74 N 
indosulfan sulfate I 019 I Not detected I 

I 
- I - I III6 I 10.6 10.6 I 106 .-.- i 639l -.-- 47,000 10.6 N 

; 

indrin 1112 1.4 - 1.4 12.89 II16 13.6 - 13.6 13.6 6.30 

2,300 13.6 N ’ indrin aldehyde 018 Not detected - 1110 0.64 - 0.64 0.64 1.62 2,300 0.64 N F4 
amma-BHC (Lindane) 4112 1.2 - 2.1 

I 
6.72 

I 
4116 

I 
1.2 - 2 

I 
1.55 3 ..__ -. 16 490 2 N A 

leotachlor I 2112 I 1.1 - 1.3 t 6.511 2116 1 0.56 - 11 I 5.781 3 60 140 10.6 N A 
leotachloreooxide I o/9 ;EMIVOLATILE I Not detected I - I 1116 I 1.5-1.5 I I 1.5 I 3.1 I - DO 70 1.5 N A ORGANIC COMPOUNDS 

cenaphthene O/l3 Not detected 1 - I 1114 I 300 - 300 1 300 1 274.001 470,0001 300 1 N 1 A 
nthracene 0113 Notdetected I - I 1114 I 140 - 140 I 140 i 260.751 2.300.0001 1401NI A - 
lenzda\anthracene 0113 Nnt dnteatnd 

6971 1114 
- 

640 640 

540 540 

630 630 

, . 
296.46 880 640 Y E 

289.54 88 540 Y B 

296.79 880 630 Y E 

.!I4 310 - 310 310 277.11 310 Y EF 
- -- -------- I l/l4 610 610 610 294.93 8,800 610 Y E 

#is(2-ethylhexyhphthalate II6 1 4500 - 4500 11,992.17 516 260 - 570 378 610.83 46,000 570 N A 
‘hrvrme .___ .--..- ! I!13 ! 417 - 417 961 WI 11 14 00 - 950 950 91nfi1 a* nnn --. --. “.“.“I V”,““” 950 Y E 
libenzola.h)anthracene I 0113 1 Not&i&% ~~ 1 - 1 I/ 14 190 - 190 190 268.39 88 190 Y B 
libenzofuran I 016 I Not detected I - 1 l/6 I 170 - 170 170 604.17 31,000 170 N A 
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Chemical 
PESTICIDES/PCBs 
4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

alpha-BHe 

Aroclor-1254 

Aroclor-1260 

beta-BHe 

delta-BHe 

Dieldrin 

Endosulfan I 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

gamma-BHe (Lindane) 

Heptachlor 

Heptachlor epoxide 

)' 
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NAS KEY WEST 
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Background Site Average of Average Applicable Representative 

Frequency 11 Range of Frequency.1
1 

Range of Detected of All Risk-Based Concentration 
of Detection Positive Detection Average of Detection Positive Detection Values Values Concentratio for Site Data 

1/12 3.9 - 3.9 1303 4/16 1.6 - 4.5 2.78 6.22 2,700 4.5 

5/12 2.2 - 149 19.85 5/16 1.6 - 23.2 8.64 8.16 1,900 19.7 

1/12 3.7 - 3.7 13.02 4/16 7.9 - 32.1 19.49 10.12 1,900 32.1 

3/11 1.1 - 1.5 7.11 1/16 2.2 - 2.2 2.2 3.04 100 2.2 

0/9 Not detected - 1/16 47 - 47 47 53.53 320 47 

1/15 408 - 40.8 70.57 1/16 146 - 146 146 58.82 320 146 

0/9 Not detected - 1/16 170 - 170 170 13.22 350 36.8 

2/12 2.8 - 15.7 7.35 1/16 1.5 - 1.5 1.5 3.00 1.45 

0/9 Not detected - 1/16 20.8 - 20.8 20.8 7.03 40 20.8 

3/12 1.2 - 2.7 6.70 3/16 2.4 - 10.7 5.33 3.85 47,000 9.74 

0/9 Not detected - 1/16 10.6 - 10.6 10.6 6.39 47,000 10.6 

1/12 1.4 - 1.4 12.89 1/16 13.6 - 13.6 13.6 6.30 2,300 13.6 

0/8 Not detected - 1/10 0.64 - 0.64 0.64 1.62 2,300 0.64 

4/12 1.2 - 2.1 6.72 4/16 1.2 - 2 1.55 3.16 490 2 

2/12 1.1 - 1.3 6.51 2/16 0.56 - 11 5.78 3.60 140 10.6 

0/9 Not detected - 1/16 1.5 - 1.5 1.5 3.00 70 1.5 

SEMIVOLA TILE ORGANIC COMPOUNDS 
Acenaphthene 0/13 Not detected - 1/14 300 - 300 300 274.00 470,000 300 

Anthracene 0/13 Not detected - 1/14 140 - 140 140 260.75 2,300,000 140 

Benzo(a)anthracene 0/13 Not detected - 1/14 640 - 640 640 296.46 880 640 

Benzo(a)pyrene 0/13 Not detected - 1/14 540 - 540 540 289.54 88 540 

Benzo(b )fluoranthene 1/13 489 - 489 966.92 1/14 630 - 630 630 296.79 880 630 

Benzo(g, h, i)perylene 0/13 Not detected - 1/14 310 - 310 310 277.11 310 

Benzo(k)fluoranthene 0/13 Not detected - 1/14 610 - 610 610 294.93 8,800 610 

Bis(2-ethylhexyl)phthalate 1/6 4500 - 4500 1,992.17 5/6 260 - 570 378 610.83 46,000 570 
r.hrv<:AnA 1/13 417 - 417 961.38 1/14 950 - 950 950 318.61 AA nnn 950 - ... ~-- .. -- '-""',"''''''' 

Dibenzo(a,h)anthracene 0/13 Not detected - 1/14 190 - 190 190 268.39 88 190 

Dibenzofuran 0/6 Not detected - 1/6 170 - 170 170 604.17 31,000 170 

Basis of 
COPC 

CO PC Selection* 

N A 

N A 

N A 

N A 

N A 

N A I 
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N A I 
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

ORGANICS IN SEDIMENT AT IR 7 (pg/kg) 

NAS KEY WEST 
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Background Site Average of Average Applicable Representative Basis of 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentratio 
SEMIVOLATILE ORGANIC COMPOUNDS KONTlNUEDl 

for Site Data COPC Selection* 1 

Fluoranthene 1113 ‘690 - 690 982.38 III4 Ti .,___ _, 

Fluorene 0113 Not detected - l/l4 180 - 18 

Indeno(l,2,3-cd)pyrene 0113 Not detected - II14 280 - 28- , 

Naphthalene 0113 Not detected - 1114 120 - 120 1 .-- 
Phenanthrene 0113 Not detected - 3114 32 - 2.100 1 722 1 A 

900 1,900 386.46 310,000 1.900 N A 

IO 180 263.61 310,000 180 N A 

IO 280 270.89 880 280 Y E 

170 761 310,000 120 N A 

I I I -- , .17 1 I 2,100 1 Y 1 F 

Pyrene I 1113 1 509 - 509 1 968.46 1 3114 1 42-1,700 1 627.331 385 1 230,0001 1,700 1 N 1 A 
VOLATILE ORGANIC COMPOUNDS 

Acetone I 316 1 4 - 120 I 30.901 216 I 23 - 51 I I 37 1 -. 16751 ._.. - 7An nnnl - -, - - - 51 1 N A 
Methylene c hloride I 216 1 5 - 20 1 7.501 6114 1 3 - 36 I 11.5 I 13 I 85,OOOl 2: 2lNl A 

Notes: 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

B - COPC (Max>RBC. organics) 

E - COPC (same family) 

F - COPC (eval. qual.) 
**As chromium VI 
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TABLE 7-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

ORGANICS IN SEDIMENT AT IR 7 (J.lg/kg) 

NAS KEY WEST 

PAGE 2 OF 2 

Background Site Average of Average Applicable Representative 

Frequency,1 Range of Frequency III Range of Detected of All Risk-Based Concentration 
Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentratio for Site Data 
SEMIVOLATILE ORGANIC COMPOUNDS (CONTINUED) 

Fluoranthene 1/13 690 - 690 982.38 1/14 1,900 - 1,900 1,900 386.46 310,000 1,900 

Fluorene 0/13 Not detected - 1/14 180 - 180 180 263.61 310,000 180 
Indeno(1,2,3-cd)pyrene 0/13 Not detected - 1/14 280 - 280 280 270.89 880 280 
Naphthalene 0/13 Not detected - 1/14 120 - 120 120 261 310,000 120 

Phenanthrene 0/13 Not detected - 3/14 32 - 2,100 722 417 - 2,100 

Pyrene 1/13 509 - 509 968.46 3/14 42 - 1,700 627.33 385 230,000 1,700 

VOLATILE ORGANIC COMPOUNDS 

Acetone 4 - 120 23 - 51 780,000 51 

Methylene chloride 5 - 20 3 - 36 85,000 22 

Notes: 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

·A - Not CO PC (Max<RBC) 
B - CO PC (Max>RBC, organics) 

E - CO PC (same family) 

F - CO PC (eval. qual.) 
·'As chromium VI 

COPC 

N 

N 
Y 
N 

Y 
N 

Basis of 
COPC 

Selection" 
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A 
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TABLE 7-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT IR 7 (pg/L) 

NAS KEY WEST 

Tin o/4 Not detected II8 34.7 - 34.7 34.7 17.46 - 21.9 Y H 

Vanadium 2/l 3 2 - 2.8 1.99. l/IO 18.5 - 18.5 18.5 6.35 - 8.3 Y H 

Zinc 5/l 3 1.4 - 39.6 7.19 7110 5 - 8.2 6.44 5.26 - 7.59 Y H 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1, 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms, 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Maxz2XBkgdAvg, inorganics) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 
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TABLE 7-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT IR 7 (J.lg/L) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 2/12 25 - 148 24.97 1/2 447 - 447 447 233.50 - 447 

Antimony 4/12 3.5 - 205 33.71 9/10 148 - 229 189.56 172.10 14 229 

Barium 11/13 4.7 - 16.3 6.93 10/10 3.6 - 42.9 8.65 8.65 - 14.1 

Copper 1/13 2 - 2 2.26 1/10 42.5 - 42.5 47.5 8.75 1,300 13.7 

Cyanide 0/8 Not detected - 1/2 430 - 430 430 217.50 700 430 

Iron 5/12 8.5 - 170 24.7 2/2 8 - 556 282 282.00 - 556 

Lead 0/12 Not detected - 1/10 72.2 - 72.2 72.2 16.22 50 24.5 

Mercury 6/13 0.29 - 4.2 0.52 5/10 0.21 - 0.63 0.31 0.21 - 0.342 

Tin 0/4 Not detected - 1/8 34.7 - 34.7 34.7 17.46 - 21.9 

Vanadium 2/13 2 - 2.8 1.99 1/10 18.5 - 18.5 18.5 6.35 - 8.3 

Zinc 5/13 1.4 - 39.6 7.19 7/10 5 - 8.2 6.44 5.26 - 7.59 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

*A - Not COPC (Max<RBC) 

C - CO PC (Max>RBC & Max>2XBkgdAvg, inorganics) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

COPC 

Y 

Y 

Y 

N 

N 
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Y 
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COPC 

Selection* 
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TABLE 7-15 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE WATER AT IR 7 &g/L) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative Basis of 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 

SEMIVOLATILE ORGANIC COMPOUNDS 

Naphthalene 1 0113 1 Not detected - 1 l/IO 1 0.25 - 0.25 1 0.251 I.571 - I 0.251 Y 1 H 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-ased screening levels (RBCs). 

RBCs represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

» 
~ 
o 
m en 
to 
"';"I 
U1 
tw 
U1 o 

-....I 
I 

00 
o 

() 
-f 
o 
6 
§ 

Chemical 

TABLE 7-15 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE WATER AT IR 7 (J,lg/L) 

NAS KEY WEST 

Background Site Average of Average Applicable RepresentativE 

Frequency 11 Range of FrequencY11 Range of Detected of AI! Risk-Based Concentration 

of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

SEMIVOLATILE ORGANIC COMPOUNDS 

COPC 

I Naphthalene 1 0/13 1 Not detected 1/10 0.25 - 0.25 0.251 1.571 0.251 Y 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-ased screening levels (RBCs). 

RBCs represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

Basis of 
CO PC 

Selection* 

H 
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concentrations for chemicals detected in IR 7 sediment and surface water are also presented in these 

tables. The following chemicals were selected as COPCs for IR 7 sediment and surface water: 

SEDIMENT 

lnorqanics Oroanics 

Arsenic Benzo(a)anthracene 

Beryllium Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

delta-BHC* 

Benzo(g,h,i)perylene* 

Phenanthrene* 

SURFACE WATER 

lnornanics Orqanics 

Antimony Naphthalene** 

Lead* 

Aluminum** 

Barium** 

Iron** 

Mercury** 

Tin** 

Vanadium** 

Zinc** 

,P-, 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) are listed for those chemicals identified with two asterisks (**); however, quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Arsenic was selected as a COPC for sediment at IR 7 and was detected in 20 out of 24 samples at a 

range of 0.66 mg/kg to 9.7 mg/kg. Beryllium was also selected as a COPC in sediment. It was detected 

in three out of 24 samples at a range of 3.3 mg/kg to 16.8 mg/kg. Maximum and representative 

concentrations of these metals exceeded RBCs for residential soil exposure. Carcinogenic polyaromatic 

hydrocarbons (PAHs), including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene, were selected as 

COPCs in sediment at IR 7. They were each detected in one out of 14 sediment samples. The maximum 

and representative concentrations of these PAHs were detected at concentrations exceeding residential 

soil RBCs. Soil RBCs are used because RBCs protective of human health for sediment exposure are not 

currently published by EPA. Sediment exposures are significantly less than soil exposures; therefore, 

using residential soil RBCs for sediment ingestion is very conservative regarding protection of human 

health. Delta-BHC, benzo(g,h,i)perylene, and phenanthrene will be evaluated qualitatively in the 

uncertainty section because they lack qualitative toxicity values. 

AIK-OES-97-5350 7-81 CTO-0007 
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concentrations for chemicals detected in IR 7 sediment and surface water are also presented in these 

tables. The following chemicals were selected as COPCs for IR 7 sediment and surface water: 

SEDIMENT SURFACE WATER 

Inorganics Organics Inorganics Organics 

Arsenic Benzo(a)anthracene Antimony Naphthalenek * 

Beryllium Benzo(a)pyrene Lead* 

Benzo(b )fluoranthene Aluminum** 

Benzo(k)fluoranthene Barium** 

Chrysene lron** 

Dibenzo( a, h )anthracene Mercury** 

Indeno(1,2,3-cd)pyrene Tin** 

delta-BHC* Vanadium** 

Benzo(g,h,i)perylene* Zinc** 

Phenanthrene* 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) are listed for those chemicals identified with two asterisks (**); however, quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Arsenic was selected as a COPC for sediment at IR 7 and was detected in 20 out of 24 samples at a 

range of 0.66 mg/kg to 9.7 mg/kg. Beryllium was also selected as a COPC in sediment. It was detected 

in three out of 24 samples at a range of 3.3 mg/kg to 16.8 mg/kg. Maximum and representative 

concentrations of these metals exceeded RBCs for residential soil exposure. Carcinogenic polyaromatic 

hydrocarbons (PAHs), including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were selected as 

COPCs in sediment at IR 7. They were each detected in one out of 14 sediment samples. The maximum 

and representative concentrations of these PAHs were detected at concentrations exceeding residential 

soil RBCs. Soil RBCs are used because RBCs protective of human health for sediment exposure are not 

currently published by EPA. Sediment exposures are Significantly less than soil exposures; therefore, 

using residential soil RBCs for sediment ingestion is very conservative regarding protection of human 

health. Delta-BHC, benzo(g,h,i)perylene, and phenanthrene will be evaluated qualitatively in the 

uncertainty section because they lack qualitative toxicity values. 

AIK-OES-97 -5350 7-81 CTO-0007 
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WQSs were used as a point of comparison because RBCs for typical surface-water exposure 

(i.e., recreational exposures) are not currently published by EPA. It should be noted that surface-water 

exposure (recreational) is significantly less than the exposure that provides the basis for developing an 

applicable WQS. Thus, the use of WQSs as RBCs to select surface-water COPCs is conservative 

.regarding protection of human health. 

Antimony was selected as a COPC for surface water. It was detected in 9 out of 10 samples at a range of 

148 pg/L to 229 pg/L. All concentrations of antimony exceeded the WQS. Lead does not have a listed 

quantitative toxicity value; therefore, it will be evaluated qualitatively in the uncertainty section. Aluminum, 

barium, iron, mercury, tin, vanadium, zinc, and naphthalene were also selected as COPCs for surface 

water at IR 7. These chemicals did not have listed WQSs, but they do have available quantitative toxicity 

values. Therefore, to be conservative regarding protection of human health, these chemicals were 

included as COPCs and evaluated quantitatively under the surface-water exposure pathway scenario. 

7.6.2.3 Shellfish Tissue 

Several pesticides and metals were detected in one or more of the lobster and stone crab tissue samples 

collected at IR 7. The occurrence and distribution of chemicals in lobster tissue is presented in 

Tables 7-16 through 7-17. The occurrence and distribution of chemicals in crab tissue is presented in 

Tables 7-18 through 7-19. Summary statistics and COPC selection results for chemicals detected in IR 7 

lobster and crab tissue samples are also presented in these tables. The following chemicals were 

selected as COPCs for IR 7 lobster and crab tissue: 

LOBSTER TISSUE 

lnorqanics Ornanics , 

Mercury Heptachlor Epoxide 

delta-BHC* 

CRAB TISSUE 

Inoroanics Orqanics 

None selected Aldrin 

Heptachlor 

delta-BHC* 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. 

Mercury was selected as a COPC for lobster tissue at IR 7. It was detected in five out of ten samples at a 

range of 0.03 mg/kg to 0.14 mg/kg. Heptachlor epoxide was also selected as a COPC for lobster tissue at 
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wass were used as a point of comparison because RBCs for typical surface-water exposure 

(Le., recreational exposures) are not currently published by EPA. It should be noted that surface-water 

exposure (recreational) is significantly less than the exposure that provides the basis for developing an 

applicable was. Thus, the use of wass as RSCs to select surface-water COPCs is conservative 

regarding protection of human health. 

Antimony was selected as a COPC for surface water. It was detected in 9 out of 10 samples at a range of 

148 IlgfL to 229 IlgJL. All concentrations of antimony exceeded the WQS. Lead does not have a listed 

quantitative toxicity value; therefore, it will be evaluated qualitatively in the uncertainty section. Aluminum, 

barium, iron, mercury, tin, vanadium, zinc, and naphthalene were also selected as COPCs for surface 

water at IR 7. These chemicals did not have listed wass, but they do have available quantitative toxicity 

values. Therefore, to be conservative regarding protection of human health, these chemicals were 

included as COPCs and evaluated quantitatively under the surface-water exposure pathway scenario. 

7.6.2.3 Shellfish Tissue 

Several pesticides and metals were detected in one or more of the lobster and stone crab tissue samples 

collected at IR 7, The occurrence and distribution of chemicals in lobster tissue is presented in 

Tables 7-16 through 7-17. The occurrence and distribution of chemicals in crab tissue is presented in 

Tables 7-18 through 7-19. Summary statistics and COPC selection results for chemicals detected in IR 7 

lobster and crab tissue samples are also presented in these tables. The following chemicals were 

selected as COPCs for IR 7 lobster and crab tissue: 

LOBSTER TISSUE 

Inorganics 

Mercury 

Organics 

Heptachlor Epoxide 

delta-SHC· 

CRAB TISSUE 

Inorganics 

None selected 

Organics 

Aldrin 

Heptachlor 

delta-SHC" 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. 

Mercury was selected as a COPC for lobster tissue at IR 7. It was detected in five out of ten samples at a 

range of 0.03 mg/kg to 0.14 mg/kg. Heptachlor epoxide was also selected as a COPC for lobster tissue at 
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F TABLE 7-16 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN LOBSTER TISSUE AT IR 7 (mglkg) 

NAS KEY WEST 

Background Site Average of Average Applicable Basis of 
Frequency Range of Frequency Range of Detected of All Risk-Based COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration COPC Selection* 
Aluminum 0119 Not detected 2110 2.6 - 9.9 6.25 2.25 140 N A 

Arsenic 19/19 4.7 - 20.7 13.43 IO/IO 12.2 - 23 17.09 17.09 0.0021 N G 

Barium 4119 1.1 - 1.6 0.52 2/10 1.2 - 1.3 1.25 0.53 9.5 N A 

Cadmium 12119 0.65 - 1.5 0.66 2/l 0 0.58 - 0.81 0.7 0.37 0.068 N G 

Copper 19/19 14.2 - 37.1 26.18 IO/IO 18.9 - 38.6 26.07 26.07 5.4 N G 

Manganese 5119 1.3 - 1.7 0.65 3110 0.18 - 0.53 0.34 0.37 3.1 N A 

Mercury 5/I 9 0.02 - 0.08 0.02 5110 0.03 - 0.14 0.08 0.06 0.041 Y C 

Silver 5/l 9 0.26 - 0.45 0.19 1110 0.42 - 0.42 0.42 0.18 0.68 N A 

Zinc 19119 12.5 - 25.8 20.51 IO/IO 18,010 - 28.9 21.35 21.35 41 N A 

;-’ Notes: 

22 Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

C - COPC (Avg>RBC & Avg>2XBkgdAvg, inorganics) 

G - Not COPC (Avg>RBC & Avgc2XBkgdAvg) 
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TABLE 7-16 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN LOBSTER TISSUE AT IR 7 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable 
Frequency Range of Frequency Range of Detected of AI! Risk-Based 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration 
Aluminum 0/19 Not detected - 2/10 2.6 - 9.9 6.25 2.25 140 

Arsenic 19/19 4.7 - 20.7 13.43 10/10 12.2 - 23 17.09 17.09 0.0021 

Barium 4/19 1.1 - 1.6 0.52 2/10 1.2 - 1.3 1.25 0.53 9.5 

Cadmium 12/19 0.65 - 1.5 0.66 2/10 0.58 - 0.81 0.7 0.37 0.068 

Copper 19/19 14.2 - 37.1 26.18 10/10 18.9 - 38.6 26.07 26.07 5.4 

Manganese 5/19 1.3 - 1.7 0.65 3/10 0.18 - 0.53 0.34 0.37 3.1 

Mercury 5/19 0.02 - 0.08 0.02 5/10 0.03 - 0.14 0.08 0.06 0.041 

Silver 5/19 0.26 - 0.45 0.19 1/10 0.42 - 0.42 0.42 0.18 0.68 

Zinc 19/19 12.5 - 25.8 20.51 10/10 18,010 - 28.9 21.35 21.35 41 

Notes: 

Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 
C - CO PC (Avg>RBC & Avg>2XBkgdAvg, inorganics) 

G - Not COPC (Avg>RBC & Avg<2XBkgdAvg) 

COPC 
N 

N 

N 

N 

N 

N 
Y 

N 

N 

Basis of 

CO PC 

Selection' 
A 

G 

A 

G 

G 

A 

C 

A 

A 

0> 
--;:0 
--'"co 
~< to· ..... --'" 



TABLE 7-17 

/Cn.mical 
PESTlClDESlPCBs 

4,4’-DDD 

4$-DDE 

4.4’-DDT 

Idelta-BHC 

1 Endrin 

iEndrin aldehvde 

1 Heotachlor 

1 Heotachlor eooxide 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN LOBSTER TISSUE AT IR 7 (pglkg) 

NAS KEY WEST 

Background Site 
Frequency Range of Frequency Range of 

of Detection Positive Detection Average of Detection Positive Detection 

4/I 9 0.72 - 0.86 1.48 4110 0.13 - 1.2 

II19 0.31 - 0.31 1.58 2110 0.58 - 0.67 

0119 Not detected - 3110 0.12 - 2 

5/l 9 0.08 - 0.21 0.66 1110 0.06 - 0.06 

0.13 - 0.72 

Average of Average Applicable Basis of 
Detected of All Risk-Based COPC 
Values Values Concentration COPC Selection* 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

B - COPC (Avg>RBC, organics) 

F - COPC (eval. qual.) 

G - Not COPC (Avg>RBC & Avgc2XBkgdAvg) 
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TABLE 7-17 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN LOBSTER TISSUE AT IR 7 (1J9/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable 

Frequency I Range of Frequency.1 Range of Detected of All Risk-Based 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration 
PESTICIDES/PCBs 

4,4'-000 4/19 0.72 - 0.86 1.48 4/10 0.13 - 1.2 0.57 1.21 13 

4,4'-00E 1/19 0.31 - 0.31 1.58 2/10 0.58 - 0.67 0.63 1.44 9.3 

4,4'-00T 0/19 Not detected - 3/10 0.12 - 2 0.78 1.38 9.3 

Aldrin 5/19 0.08 - 0.21 0.66 1/10 0.06 - 0.06 0.06 0.77 0.19 

beta-BHC 3/19 0.11 - 0.2 0.74 4/10 0.13 - 0.72 0.36 0.66 1.8 

delta-BHC 0/19 Not detected - 4/10 0.05 - 0.6 0.2 0.59 -
gamma-BHC (lindane) 3/19 0.03 - 0.14 0.73 2/10 0.12 - 0.13 0.13 0.7 2.4 

Chlorobenzilate 0/19 Not detected - 1/10 15 - 15 15 9.16 12 

Oieldrin 1/19 0.56 - 0.56 1.59 4/10 0.32 - 0.76 0.47 1.13 0.2 

Endosulfan I 0/19 Not detected - 1/10 0.23 - 0.23 0.23 0.79 810 

Endosulfan II 8/19 0.12 - 0.67 1.08 6/10 0.11 - 0.25 0.18 0.78 810 

Endosulfan sulfate 0/19 Not detected - 3/10 0.8 - 3.9 2.67 1.96 810 

Endrin 9/19 0.06 - 0.56 0.98 3/10 0.1 - 0.5 0.27 1.23 41 

Endrin aldehyde 5/19 0.65 - 3.1 1.54 4/10 0.1 - 2.2 1.17 1.45 41 

Heptachlor 10/19 0.07 - 0.33 0.50 4/10 0.07 - 0.37 0.21 0.6 0.7 

Heptachlor epoxide 0/19 Not detected - 1/10 0.44 - 0.44 0.44 0.81 0.35 

Notes: 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

B - CO PC (Avg>RBC, organics) 

F - COPC (eva I. qual.) 

G - Not COPC (Avg>RBC & Avg<2XBkgdAvg) 

Basis of 
COPC 

COPC Selection" 

N A 
N A 
N A 

N G 

N A 

Y F 
N A 

N A 

N G 

N A 
N A 

N A 

N A 

N A 

N A 

Y B 



TABLE 7-18 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN CRAB TISSUE AT IR 7 (mglkg) 

NAS KEY WEST 

I I Background I Site 

I Frequency of I Range of / 1 Frequency of 1 Range of 1 o~~~~~~~d 

Average Applicable Basis of 

of all Risk-Based COPC 
Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration COPC Selection* 
Arsenic I IO/IO I 6.71 - 131 I 20.071 212 1 11.71 - 

I 
122.7 1 

t 
17.2 - 17.2 0.0021 N G 

Barium 4110 1.1 - 3.5 0.85 II2 1.6 - 1.6 1.6 0.99 9.5 N A 
Cadmium 4110 0.8 - 1.7 0.58 II2 0.69 - 0.69 0.69 0.5 0.068 N G 

Copper IO/IO 5.5 - 60.5 26.65 2f2 17 - 39.4 28.2 28.2 5.4 N G 
Manganese 9/l 0 0.36 - 2.3 1.12 II2 1.8 - 1.8 1.8 1.09 3.1 N A 

Mercury 7/l 0 0.04 - 0.17 0.08 212 0.06 - 0.14 0.1 0.1 

- 
0.041 N G 

Silver I 6/l 0 1 0.271 - 10.92 1 0.41 I 112 1 0.261 - 10.26 1 0.26 0.21 0.68 N A 
Zinc I 10110 I 91 - 158 I 43.851 212 I 17.71 - 166.8 I 42.25 42.25 41. N G 

Y 
E 

Notes: 

Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (PXBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

G - Not COPC (Avg>RBC & Avg<;ZXBkgdAvg) 
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TABLE 7-18 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN CRAB TISSUE AT IR 7 (mg/kg) 

NAS KEY WEST 

Background Site 

Average Average Applicable 

Frequency of Range of Frequency of Range of of Detected of all Risk-Based 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values Concentration 

Arsenic 10/10 6.7 - 31 20.07 2/2 11.7 - 22.7 17.2 17.2 0.0021 

Barium 4/10 1.1 - 3.5 0.85 1/2 1.6 - 1.6 1.6 0.99 9.5 

Ca.dmium 4/10 0.8 - 1.7 0.58 1/2 0.69 - 0.69 0.69 0.5 0.068 

Copper 10/10 5.5 - 60.5 26.65 2/2 17 - 39.4 28.2 28.2 5.4 

Manganese 9/10 0.36 - 2.3 1.12 1/2 1.8 - 1.8 1.8 1.09 3.1 

Mercury 7/10 0.04 - 0.17 0.08 2/2 0.06 - 0.14 0.1 0.1 0.041 

Silver 6/10 0.27 - 0.92 0.41 1/2 0.26 - 0.26 0.26 0.21 0.68 

Zinc 10/10 9 - 58 43.85 2/2 17.7 - 66.8 42.25 42.25 41. 

Notes: 
Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

G - Not COPC (Avg>RBC & Avg<2XBkgdAvg) 

CO PC 

N 

N 

N 

N 
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TABLE 7-19 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN CRAB TISSUE AT IR 7 (pglkg) 

NAS KEY WEST 

Chemical 

Background Site 

Average Average Applicable Basis of 
Frequency Range of Frequency of Range of of Detected of all Risk-Based COPC 

of Detection Positive Detection Average Detection Positive Detection Values Values Concentration COPC Selection* 

Heotachlor eooxide I 2110 0.371 - 18.2 1.5 I II2 0.831 - IO.83 0.83 1 0.84 1 0.35 1 N 1 A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

B - COPC (Avg>RBC, organics) 

F - COPC (eval. qual.) 
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TABLE 7-19 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN CRAB TISSUE AT IR 7 (J,lg/kg) 

NAS KEY WEST 

Background Site 

Average Average Applicable 
Frequency Range of Frequency of Range of of Detected of all Risk-Based 

Chemical of Detection Positive Detection Average Detection Positive Detection Values Values Concentration 
PESTICIDES/PCBs 

4,4'-DDD 8/10 0.41 - 1.8 0.39 2/2 0.16 - 0.81 0.39 0.39 13. 
4,4'-DDT 2/10 0.48 - 0.71 1.44 2/2 0.16 - 1.1 1.03 1.03 9.3 
Aldrin 7/10 0.13 - 3.4 0.75 1/2 0.65 - 0.65 0.65 0.76 0.19 
delta-BHC 0/10 Not detected - 1/2 0.07 - 0.07 0.07 0.51 -
Chlorobenzilate 7/10 4.4 - 140 31.03 1/2 5.8 - 5.8 5.8 7.16 12. 

Dieldrin 6/10 0.38 - 2.3 1.24 2/2 0.19 - 0.59 0.39 0.39 0.2 

Endosulfan II 3/10 0.14 - 2.6 1.48 1/2 0.14 - 0.14 0.14 0.9 810. 

Endrin 7/10 0.31 - 2.7 1.1 1/2 1 - 1 1 1.3 41. 

Endrin aldehyde 9/10 0.34 - 2.8 1.62 1/2 3.4 - 3.4 3.4 2.5 41. 

Heptachlor 3/10 0.05 - 0.52 0.68 1/2 0.72 - 0.72 0.72 0.78 0.7 

Heptachlor epoxide 2/10 0.37 - 8.2 1.5 1/2 0.83 - 0.83 0.83 0.84 0.35 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region III EPA Fish RBCs. 

'A - Not COPC (Avg<RBC) 

B - CO PC (Avg>RBC, organics) 

F - CO PC (eval. qual.) 

Basis of 

COPC 
COPC Selection' 

N A 
N A 

Y B 

Y F 

N A 

N B 

N A 

N A 

N A 

Y B 

N A 
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IR 7. It was detected in one out of ten samples at a concentration of 0.44 ug/kg. Maximum and average 

concentrations for mercury and heptachlor epoxide exceeded fish RBCs. Chemicals that lack toxicity 

criteria (i.e. delta-BHC) will be evaluated qualitatively in the uncertainty section. 

Aldrin was selected as a COPC for crab tissue at IR 7. It was detected in one out of two samples at a 

concentration of 0.65 ug/kg. Heptachlor was also selected as a COPC for crab tissue at IR ‘7. It was 

detected in one out of two samples at a concentration of 0.72 us/kg. Maximum and average 

concentrations for aldrin and heptachlor expoxide exceeded fish RBCs. Chemicals that lack toxicity 

criteria (i.e., delta-BHC) will be evaluated qualitatively in the uncertainty section. 

Toxicity Assessment 

The toxicological profiles for selected COPCs at IR 7 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Sectio’n 3.2.3 of 

Appendix C. 

7.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at IR 7 are presented in 

Section 3.1.7.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current 

adolescent and adult trespassers, current occupational workers, current site maintenance workers, and 

future residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 

of Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, <and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under a RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds IE-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1 .O. This section discusses the human health 

risk in three parts: 

l Carcinogenic risks 

_ a..._ 
. Noncarcinogenic risks 

l Comparison of groundwater results to screening criteria 
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IR 7. It was detected in one out of ten samples at a concentration of 0.44 j..lg/kg. Maximum and average 

concentrations for mercury and heptachlor epoxide exceeded fish RBCs. Chemicals that lack toxicity 

criteria (i.e. delta-BHC) will be evaluated qualitatively in the uncertainty section. 

Aldrin was selected as a CO PC for crab tissue at IR 7. It was detected in one out of two samples at a 

concentration of 0.65 IJg/kg. Heptachlor was also selected as a CO PC for crab tissue at IR 7. It was 

detected in one out of two samples at a concentration of 0.72 1J9/kg. Maximum and average 

concentrations for aldrin and heptachlor expoxide exceeded fish RBCs. Chemicals that lack toxicity 

criteria (i.e., delta-BHC) will be evaluated qualitatively in the uncertainty section. 

7.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at IR 7 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 

7.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at IR 7 are presented in 

Section 3.1.7.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current 

adolescent and adult trespassers, current occupational workers, current site maintenance workers, and 

future residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 

of Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C, Example 

calculations for estimated intakes are presented in Appendix A. 

7.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under a RME and a CTE. 

CTE will only be included if the total carCinogenic risk for an exposure pathway exceeds 1 E-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in three parts: 

• Carcinogenic risks 

• Noncarcinogenic risks 

• Comparison of groundwater results to screening criteria 
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A target risk range of 1 E-04 to IE-06 for carcinogens and an HI of 1 .O for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of IE-06. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

7.6.5.1 Carcinogenic Risks 

Table 7-20 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risks for the current trespasser adult (2E-06), current trespasser adolescent (2E-06), and 

hypothetical future resident 3E-05 are within the EPA “target risk range” of 1 E-04 to 1 E-06 and exceed the 

FDEP target risk of IE-06. The dermal exposure route contributes the most to the cumulative 

carcinogenic risk for the current trespassers and the future resident. This exposure route is also 

associated with high uncertainty based on the ABSEFF,,,, presented in Appendix C, Section 3.2.3.4. The 

principal COPC contributing to this cancer risk is arsenic in sediment. The estimated carcinogenic risks 

for the excavation worker is less than the EPA target risk range. Chemical-specific risks for COPCs are 

presented in Section 7.6.8. 

Table 7-21 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers, The estimated 

carcinogenic risk for the hypothetical future resident of 2E-06 is at the lower end of the EPA “target risk 

range” of 1 E-04 to 1 E-06 and slightly exceeds FDEP’s 1 E-06 target risk. The dermal contact with surface 

soil contributes the most to the cumulative carcinogenic risk for the future resident. The estimated 

carcinogenic risks for all other receptors are below the EPA target risk range. Chemical-specific risks for 

COPCs are presented in Section 7.6.8. 

Table 7-20 lists the estimated cumulative RME carcinogenic risks for future adult resident via ingestion of 

shellfish exposure scenario. The estimated carcinogenic risk due to shellfish ingestion for the hypothetical 

future adult resident (8E-06) is within the EPA “target risk range” of IE-04 to IE-06 and exceeds the 

FDEP target risk of IE-06. Aldrin (in crab tissue), heptachlor (in crab tissue), and heptachlor epoxide (in 

lobster tissue) are generally equal contributors to the cumulative carcinogenic risk. Table 7-21 lists the 

estimated cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish exposure 

scenario. The estimated carcinogenic risk due to shellfish ingestion for the hypothetical future adult 

resident is below both the EPA “target risk range” of 1 E-04 to 1 E-06 and the FDEP target risk of 1 E-06. ( 

Chemical-specific risks for COPCs are presented in Section 7.6.8. 
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A target risk range of 1 E-04 to 1 E-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of 1 E-06. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

7.6.5.1 Carcinogenic Risks 

Table 7-20 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risks for the current trespasser adult (2E-06), current trespasser adolescent (2E-06), and 

hypothetical future resident 3E-05 are within the EPA "target risk range" of 1 E-04 to 1 E-06 and exceed the 

FDEP target risk of 1 E-06. The dermal exposure route contributes the most to the cumulative 

carcinogenic risk for the current trespassers and the future resident. This exposure route is also 

associated with high uncertainty based on the ABSEFFora' presented in Appendix C, Section 3.2.3.4. The 

principal COPC contributing to this cancer risk is arsenic in sediment. The estimated carcinogenic risks 

for the excavation worker is less than the EPA target risk range. Chemical-specific risks for COPCs are 

presented in Section 7.6.8. 

Table 7-21 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risk for the hypothetical future resident of 2E-06 is at the lower end of the EPA "target risk 

range" of 1 E-04 to 1 E-06 and slightly exceeds FDEP's 1 E-06 target risk. The dermal contact with surface 

soil contributes the most to the cumulative carcinogenic risk for the future resident. The estimated 

carcinogenic risks for all other receptors are below the EPA target risk range. Chemical-specific risks for 

COPCs are presented in Section 7.6.8. 

Table 7-20 lists the estimated cumulative RME carcinogenic risks for future adult resident via ingestion of 

shellfish exposure scenario. The estimated carcinogenic risk due to shellfish ingestion for the hypothetical 

future adult resident (8E-06) is within the EPA "target risk range" of 1 E-04 to 1 E-06 and exceeds the 

FDEP target risk of 1 E-06. Aldrin (in crab tissue), heptachlor (in crab tissue), and heptachlor epoxide (in 

lobster tissue) are generally equal contributors to the cumulative carcinogenic risk. Table 7-21 lists the 

estimated cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish exposure 

scenario. The estimated carcinogenic risk due to shellfish ingestion for the hypothetical future adult 

resident is below both the EPA "target risk range" of 1 E-04 t01 E-06 and the FDEP target risk of 1 E-06. 

Chemical-specific risks for COPCs are presented in Section 7.6.8. 
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TABLE 7-20 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
IR 7* 

NAS KEY WEST 

Exposure Trespasser Trespasser Maintenance Excavation Occupational 

Route Resident Adult Adolescent Worker Worker / Woirker 
INCREMENTAL CANCER RISK 
Surface Soil 
incidental Ingestion ** ** ** ** NA ** 

Dermal Contact ** ** ** ** NA ** 

Inhalation of Fugitive Dust ** ** ** ** NA 
Subtotal ** ** ** ** NA 
Subsurface Soil 

El 

** 
** 

Incidental Ingestion NA NA NA NA 1 E-07 NA 
Dermal Contact NA NA NA NA 2E-07 NA 
Inhalation of Fugitive Dust NA NA NA NA 3E-15 NA 
Subtotal NA NA NA NA 3E-07 NA 
Sediment 

3 

Incidental Ingestion 7E-06 4E-07 5E-07 NA NA NA 
Dermal Contact 1 E-05 2E-06 2E-06 NA NA NA 
Subtotal 2E-05 2E-06 2E-06 NA NA NA 
Surface Water 

El 

Incidental Ingestion ** ** ** NA NA NA 
Dermal Contact ** ** ** NA NA NA 
Subtotal ** ** ** NA NA NA 
Shellfish*** 

El 

Ingestion 8E-06 NA NA NA NA NA 
Subtotal 8E-06 NA NA NA NA NA 
TOTAL 3E-05 2E-06 2E-06 NA 3E-07 3 NA 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 2E-01 1 E-03 3E-03 7E-04 NA 6E-03 
Dermal Contact , 7E-0.3 3E-04 5E-04 2E-04 NA 1 E-03 
Inhalation of Fugitive Dust ** ** ** ** NA 
Subtotal 2E-01 1 E-03 4E-03 8E-04 NA 
Subsurface Soil 

3 

** 

7E-03 

Incidental Ingestion NA NA NA NA 2E-02 NA 
Dermal Contact NA NA NA NA 3E-02 NA 
Inhalation of Fugitive Dust NA NA NA NA ** NA 
Subtotal NA NA NA NA 5E-02 NA 
Sediment 

3 

lncrdental Ingestron 6t-02 2t-03 4t-03 NA NA 
TV-NAT 

Subtotal 2t-01 2t-02 3t-02 NA NA 
Surface Water 

a 

Incidental Ingestron 1 t+oo I t-02 2t-01 NA NA 
Dermal Contact 9t-01 4 t-02 6t-02 NA NA 
Subtotal 2t+00 1 t-01 2t-01 NA NA 
Shellfish*** 

El 

Ingestron 2t-01 NA NA NA NA 
Subtotal 2t-01 NA NA NA NA 
TOTAL 3E+OO 1 E-01 2E-01 8E-04 5E-02 

* = Chemical-Specific Risks are presented in Section 7.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable 

toxicity values. 
*** = Adult Resident Only. 
NA = Not Applicable, Pathway is not applicable for the respective media. 
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TABLE 7·20 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
IR 7* 

NAS KEY WEST 
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Trespasser Trespasser Maintenance Excavation Occupational 
Adult Adolescent Worker Worker Worker 

Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Oust 
Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish *** 
Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 

Llngestlon 
I Subtotal 
TOTAL 

** 
** 
** 

NA 
NA 
NA 
NA 

7E-06 
1E-05 
2E-05 

** 
* .. 

** 

8E-06 
BE-06 
3E-OS 

2E-01 
7E-03 -
2E-01 

NA 
NA 
NA 
NA 

;':~-U1 

2E-01 
3E+OO 

.... .... 
** ** 
** ** 

** 

NA NA 
NA NA 
NA NA 
NA NA 

4E-07 5E·07 
2E-06 2E-06 
2E-06 2E-06 

** ** 
** 1t* 

** ** 

NA NA 
NA NA 

2E-06 2E-06 

1E-03 SE-03 
3E-04 5E-04 .... * .. 
1E-03 4E-03 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

1E-01 2E-01 

* = Chemical-Specific Risks are presented in Section 7.6.B. 

** NA - NA 
** NA 
** NA 

NA 1E-07 
NA 2E-07 
NA 3E-15 
NA 3E-07 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA 3E-07 

7E-04 NA 
2E-04 NA 

** NA 
BE-04 NA 

NA 2E-02 
NA 3E-02 
NA ** 
NA SE-02 

NA NA 
NA NA 

SE-04 5E-Q2 

** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable 
toxicity values. 

*** = Adult Resident Only. 
NA = Not Applicable, Pathway is not applicable for the respective media. 
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.. ." 
** 
** 
** 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

6E··03 
1E-03 

** 
7E .. 03 . 

NA 
NA 
NA 
NA 

NA 
NA 

7E··03 
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TABLE 7-21 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
IR 7* 

NAS KEY WEST 

Exposure Trespasser Trespasser Maintenance Excavation Occupational 
Route Resident Adult Adolescent Worker Worker Worker 
INCREMENTAL CANCER RISK 
Surface Soil 
Incidental ingestion ** ** ** ** NA ** 

Dermal Contact ** ** ** ** NA ** 

Inhalation of Fugitive Dust ** ** ** ** NA ** 

Subtotal ** ** ** ** NA ** 

Subsurface Soil 
incidental Ingestion NA NA NA NA 6E-09 NA 
Dermal Contact NA NA NA NA 1 E-08 NA 
Inhalation of Fugitive Dust NA NA NA NA 8E-16 NA 
Subtotal NA NA NA NA 2E-08 NA 
Sediment 
Incidental Ingestion 1 E-06 4E-08 2E-08 NA NA NA 
Dermal Contact 4E-07 7E-08 3E-08 NA NA NA 
Subtotal 1 E-06 1 E-07 5E-08 NA NA NA 
Surface Water 
Incidental Ingestion ** ** ** NA NA NA 
Dermal Contact *t ** ** NA NA NA 
Subtotal ** ** ** NA NA NA 
Shellfish*** 
Ingestion 1 E-06 NA NA NA NA NA 
Subtotal 1 E-06 NA NA NA NA NA 
TOTAL 2E-06 1 E-07 5E-08 NA 2E-08 NA 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 2E-01 3E-04 6E-04 3E-04 NA 6E-03 
Dermal Contact 1 E-03 3E-05 1 E-05 3E-05 NA 3E-04 
Inhalation of Fugitive Dust ** ** ** ** NA ** 

Subtotal 2E-01 3E-04 6E-04 3E-04 NA 6E-03 
Subsurface Soil 
Incidental ingestion NA NA NA NA 2E-03 1 NA 
Dermal Contact NA NA NA NA 3E-03 NA 
Inhalation of Fugitive Dust NA NA NA NA ** NA 
Subtotal NA NA NA NA 5E-03 NA 
Sediment 
Incidental Ingestion 3E-02 4E-04 9E-04 NA NA NA 
Dermal Contact 1 E-02 2E-03 2E-03 NA NA NA 
Subtotal 4E-02 2E-03 3E-03 NA NA NA 
Surface Water 
Incidental Ingestion 7E-01 4E-02 8E-02 NA NA NA 
Dermal Contact 6E-01 2E-02 3E-02 NA NA NA 
Subtotal 1 E+OO 6E-02 IE-01 NA NA NA 
Shellfish*** 
Ingestion 3E-02 NA NA NA NA NA 
Subtotal 3E-02 NA NA NA NA NA 
TOTAL 2E+OO 6E-02 1 E-01 3E-04 5E-03 6E-03 

* = Chemical-Specific Risks are presented in Section 7.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable 

toxicity values. 
*** = Adult Resident Only. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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IR 1" 
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Trespasser Trespasser Maintenance Excavation Occupational 

Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fu itive Dust 
Subtotal 
Subsurface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 

Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish .... " 
Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface 5011 
incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish""" 
Ingestion 
Subtotal 
TOTAL 

. 

Adult Adolescent 

'** ** ** 
** .* 
** ** ** 
** .... ..* 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

1E-06 4E-08 2E-08 
4E-07 7E-08 3E-08 
1E-06 iE-07 SE-08 

** ** .. * 
.... ** .... 
** ** ** 

'i+=f NA 
1E NA NA 
2E-06 1E-07 SE-08 

2E-01 3E-04 6E-04 
1E-03 3E-05 1E-05 

** ** ** 
2E-01 3E-04 6E-04 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

3E-02 4E-04 9E-04 
1E-02 2E-03 2E-03 
4E-02 2E-03 3E-03 

7E-01 4E-02 BE-02 
6E-01 2E-02 3E-02 
1E+OO 6E-02 1E-01 

3E-02 NA NA 
3E-02 NA NA 
2E+OO 6E-02 1E-01 

"" = Chemical-Specific Risks are presented in Section 7.6.8. 

Worker Worker 

** 
** 
** 
** 

NA 6E-09 
NA 1E-08 
NA 8E-16 
NA 2E-08 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA 2E-08 

3E-04 NA 
3E-05 NA 

** NA 
3E-04 NA 

NA 2E-03 
NA 3E-03 
NA ** 
NA SE-03 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA I NA 
NA 

3E-P't I SE-03 

*"" :::; Either no COPCs were selected or the COPCs selected for this pathway did not have applicable 
toxicity values. 

*** :::; Adult Resident Only. 
NA :::; Not Applicable; pathway is not applicable for the respective media. 
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Worker 

** 
** 
** 
*'* 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

6E-03 
3E-04 .... 
6E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

6E-03 
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7.6.5.2 Noncarcinogenic Risks 

Table 7-20 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated. The incidental ingestion exposure route contributes 

the most to the cumulative noncarcinogenic risk for the future resident. This exposure route is also 

associated with high uncertainty based on the ABSEFF,,, presented in Appendix C, Section 3.2.3.4. The 

principal COPC contributing to the noncarcinogenic risk is antimony in surface water. The target organ for 

antimony is the heart. The HI for antimony (via exposure to surface soil and surface water) is greater than 

1.0. The HIS for all other receptors at IR 7 are less than 1.0. Chemical-specific risks for COPCs are 

presented in Section 7.6.8. 

Table 7-21 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated under conditions established in the exposure 

assessment. The HI based on the same target organ for the future residential receptor (exposure to 

antimony via ingestion and dermal contact with surface water) would be above 1.0. The HIS for <alI other 

receptors at IR 7 are less than or equal to 1.0. Chemical-specific risks for COPCs are presented in 

Section 7.6.8. 

Table 7-20 lists the estimated cumulative RME noncarcinogenic risks for future adult resident via ingestion 

of shellfish exposure scenario. The cumulative HI due to shellfish ingestion for the hypothetical future 

resident is less than 1.0, a benchmark below which adverse noncarcinogenic health effects are not 

anticipated under conditions established in the exposure assessment. Table 7-21 lists the estimated 

cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish exposure scenario 

The cumulative HI due to shellfish ingestion for the hypothetical future adult resident is less than 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated under conditions 

established in the exposure assessment. Chemical-specific risks for COPCs are presented in Section 

7.6.8. 

7.6.5.3 Groundwater and the Quantitative Risk Assessment 

,,.a., Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-Ill, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 
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Table 7-20 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated. The incidental ingestion exposure route contributes 

the most to the cumulative noncarcinogenic risk for the future resident. This exposure route is also 

associated with high uncertainty based on the ABSEFForal presented in Appendix C, Section 3.2.3.4. The 

principal COPC contributing to the noncarcinogenic risk is antimony in surface water. The target organ for 

antimony is the heart. The HI for antimony (via exposure to surface soil and surface water) is greater than 

1.0. The His for all other receptors at IR 7 are less than 1.0. Chemical-specific risks for COPCs are 

presented in Section 7.6.S. 

Table 7-21 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated under conditions established in the exposure 

assessment. The HI based on the same target organ for the future residential receptor (exposure to 

antimony via ingestion and dermal contact with surface water) would be above 1.0. The His for all other 

receptors at IR 7 are less than or equal to 1.0. Chemical-specific risks for COPCs are presented in 

Section 7.6.B. 

Table 7-20 lists the estimated cumulative RME noncarcinogenic risks for future adult resident via ingestion 

of shellfish exposure scenario. The cumulative HI due to shellfish ingestion for the hypothetical future 

resident is less than 1.0, a benchmark below which adverse noncarcinogenic health effects are not 

anticipated under conditions established in the exposure assessment. Table 7-21 lists the estimated 

cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish exposure scenario 

The cumulative HI due to shellfish ingestion for the hypothetical future adult resident is less than 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated under conditions 

established in the exposure assessment. Chemical-specific risks for COPCs are presented in Section 

7.6.8. 

7.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 
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groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the IR 7 versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 7-22 and 7-23 for inorganics and organics, 

respectively. The results of this preliminary comparison for IR 7 are presented in this section. 

The maximum values of antimony, arsenic, cadmium, copper, cyanide, lead, mercury, nickel, thallium, 

methylene chloride, and gamma-BHC exceeded both their respective MCL and RBC values. Most of the 

metals that exceeded both MCLs and tap water RBCs were detected in 50 percent of more of the samples 

analyzed with the exception of cadmium, cyanide, nickel, and thallium. A majority of the detections of 

these metals were above tap water RBCs. Generally the higher range of detections of these metals were 

above MCLs. Gamma-BHC was detected in eight samples with the majority of the detections exceeding 

MCLs and tap water RBCs. Methylene chloride was detected in 13 out of 33 samples with the maximum 

value exceeding MCLs and tap water RBCs. Chromium VI concentrations exceeded tap water RBCs; 

however, this is not uncommon for unfiltered groundwater. Several pesticides, VOCs, and a PAH 

exceeded tap water RBC values. 

7.6.6 Uncertainties for IR 7 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of IR 7 risk assessment 

results: 

l The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This condition can result in an overestimation of the toxicity 

factors. It eventually causes dermal exposure to be a primary contributor to the cumulative cancer 

risk and hazard index (via surface soils and sediment) for the future residential receptors. The 

uncertainty associated with the dermal exposure route may overestimate the risk at IR 7. 
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groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the IR 7 versus tap water RBCs 

(EPA, 1996a) and MCls (EPA, 1996a) is presented in Tables 7-22 and 7-23 for inorganics and organics, 

respectively. The results of this preliminary comparison for IR 7 are presented in this section. 

The maximum values of antimony, arsenic, cadmium, copper, cyanide, lead, mercury, nickel, thallium, 

methylene chloride, and gamma-BHC exceeded both their respective MCl and RBC values. Most of the 

metals that exceeded both MCLs and tap water RBCs were detected in 50 percent of more of the samples 

analyzed with the exception of cadmium, cyanide, nickel, and thallium. A majority of the detections of 

these metals were above tap water RBCs. Generally the higher range of detections of these metals were 

above MCLs. Gamma-BHC was detected in eight samples with the majority of the detections exceeding 

MCLs and tap water RBCs. Methylene chloride was detected in 13 out of 33 samples with the maximum 

value exceeding MCLs and tap water RBCs. Chromium VI concentrations exceeded tap water RBCs; 

however, this is not uncommon for unfiltered groundwater. Several pesticides, VOCs, and a PAH 

exceeded tap water RBe values. 

7.6.6 Uncertainties for IR 7 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of IR 7 risk assessment 

results: 

• The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This condition can result in an overestimation of the toxicity 

factors. It eventually causes dermal exposure to be a primary contributor to the cumulative cancer 

risk and hazard index (via surface soils and sediment) for the future residential receptors. The 

uncertainty associated with the dermal exposure route may overestimate the risk at IR 7. 
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7 
OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 

8 
INORGANICS IN GROUNDWATER AT IR 7 &g/L) 

fs NAS KEY WEST 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

risk-based screening levels (RBCs) represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 ug/L EPA MCL is used as an applicable RBC for tap water ingestion, 

NA = Not Applicable. 

a 
*As Total chromium 

g 

**Copper Action Level 

***Lead Action Level 4 

~ o 
o 
o 
--J 

Chemical 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium* 

Cobalt 

Copper 

Cyanide 

Iron 

leaa 

Manganese 

Mercury 

Nickel 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

Notes: 

TABLE 7-22 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
INORGANICS IN GROUNDWATER AT IR 7 (!-I9fL) 

NAS KEY WEST 

Background Site Average of Average Maximum 

Frequency of Range of Frequency of Range of Detected of All Contaminant 

Detection Positive Detection Average Detection Positive Detection Values Values level 

0/10 Not detected - 11/20 271 - 35,000 7,572 4174.30 -
0/12 Not detected - 28/42 3.6 - 464 183 133.37 6 

3/13 4.1 - 11.9 4.54 25/42 1.7 - 73 24.44 17 50 

10/13 6.4 - 19.45 10.20 38/38 19.6 - 531 110.27 110 2,000 

0/13 Not detected - 2/42 1.3 - 1.5 1.4 0.89 4 

0/13 Not detected - 8/42 4.25 - 21.7 11.35 3.95 5 

3/13 0.71 - 13 2.51 18/42 11.2 - 384 97.21 44.65 100 

0/13 Not detected - 3/38 21.1 - 62.6 36.43 9.96 -
1/13 3.15 - 3.15 2.45 31/42 12.4 - 5,560 537 397.58 1,300** 

2/8 2.4 - 5.525 1.47 2/24 20 - 270 145 39.44 200 

2/10 76.9 - 97.4 41.72 16/20 18.3 - 121,000 15,954 12,763 -
1/12 2.5 - 2.5 1.39 26/42 10.6 - 2,000 501.35 311.94 15*** 

7/10 2.2 - 10.3 3.78 13/20 4.5 - 656 139.7 91.16 -
4/13 0.13 - 0.24 0.10 34/42 0.11 - 62 10.87 8.81 2 

0/13 Not detected - 14/42 6.7 - 409 109 42.32 100 

1/13 3.3 - 3.3 1.37 3/42 7.9 - 11.8 9.23 5.57 -
1/13 4.925 - 4.925 2.24 4/42 9.3 - 17.6 13.73 9.83 2 

0/3 Not detected - 8/19 110 - 1,530 337 150.32 -
4/13 3.4 - 3.9 2.62 14/38 11.8 - 229 44.09 18.52 -
3/13 3.425 - 15.3 2.82 32/42 23.9 - 8,790 1,095 834.61 -

Maximum Contaminant levels (MCls) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Maximum 

Exceeds 

MCl? 

NA 

Y 
Y 
N 

N 

Y 
Y 

NA 

Y 
Y 

NA 

Y 
NA 

Y 
Y 

NA 

Y 
NA 

NA 

NA 

risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15IJg/l EPA MCl is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable. 

*As Total chromium 

**Copper Action level 

***lead Action level 

Tap Water Maximum 

Risk-Based Exceeds 

Concentration RBC? 

3,700 Y 
1.5 Y 
0.045 Y 

260 Y 
0.016 Y 
1.8 Y 

3,700 N 

220 N 

150 Y 
73 Y 

1,100 Y 
15 Y 
84 Y 

1.1 Y 
73 Y 
18 N 

2.9 Y 
2,200 N 

26 Y 
1,100 Y 



TABLE 7-23 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
ORGANICS IN GROUNDWATER AT IR 7 @g/L) 

NAS KEY WEST 

Background 

Frequency 1 Range of 

Site Average Maximum Maximum Tap Water Maximum 

Frequency 1 Range of of All Contaminan Exceeds Risk-Based Exceeds 

Chemical 
PESTlClDESlPCBs 

of Detection Positive Detection Average of Detection Positive Detection Values Values 1 Level 1 MCL? IConcentration) RBC? 

SEMIVOLATILE ORGANIC COMPOUNDS 
Benzo(g,h,i)perylene I 017 1 Not detected j - 1 l/33 I 0.41 - 0.41 I 0.41 1 1.87 1 - 1 NA 1 1 NA 
R~n~nlk~fl,,nr=nth~n~ n17 1 Nntrtdnrtnri i - I l/7? 1 n 11 _ n 11 I IllltlRF; I - i NA i nQr,i N I 
““I ‘L”\‘\,,,““‘“I IL, 1”1 I_ “I r ..“L YI.““.“U ll”” “.,I “.I8 “_ I I ..Y” I., . “..,L I. I 
Bis(P-chloroisopropyl)ether 014 I Not detected - 1133 15 - 15 15 7.41 NA NA 
Bis(2-ethylhexybphthalate o/7 I Not detected - l/15 4 -4 4 3.9 6 N 4.8 N 
Djhmnnla h\anthrsrmw 017 1 Nnt r-btpctcvi - II33 0.1 - 0.1 0.1 1.87 NA 0.0092 Y 
Di “.“,‘~‘,~‘,U’“L’ l/15 1.1 - 1.1 1.1 4.01 NA 2,900 N 
VOLATILE ORI 

,“‘..-“\“,..,‘......-“-..- -. . .-. -_.--.-- 

i~thwlnhth~lstq I o/7 I Not detected j 
-- . -- -.. GANIC COMPOUNDS 

I 214 I 7 - 32 I 11 FZil l/II I l-l I 1 1464 I 1 NA 1 I&Xl 1 N 1 

, .““.“I.” .I - - 

Bromodichloromethane 014 Not detected - 
1;i , .- . .-- -.-- 

1.1 -2 1.55 1.23 t 
Bromoform o/4 Not detected - l/33 4 -4 4 1.55 L- , . . , 
Carhnn diclllfirie n/4 Not deter.terl - 3/l l-l I-3 2 2 35 1 NA I 16 1 N 1 

I I .--- I I . ., . .-- I l/A I 5-5 1 r; 1 A111 1 A - 15 I 7 75 I !i 87 I NA 370 ii 
30 N 0.17 Y 
30 N 24 N 

- - . - - . ,  _ . “ I . . . - -  

o/i 
-  .  -  -  . -  - . -  -  - .  . -  . ., . .-- 

Chloroform Not detected - II33 0.8 - 0.8 0.8 iii939 80 N 0.15 v 
Dibromochloromethane o/4 Not detected - 2133 2.3 - 4.4 3.39 1.31 80 N 0.13 Y 
Methylene chloride 214 I-1 1.75 13133 1 - 6.8 2.56 5.25 5 Y 4.1 Y 
Tnll ,P~P 014 Nnt detw&d - Il.13 17 -17 12 I 46 i nnn N 75 N 

Notes: 
Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 
Risk-based screening levels (RBCs) represent concentrations associated with a 1E-06 cancer risk level or a non-cancer hazard index of 0.1, 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 
NA = Not Applicable. 
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TABLE 7-23 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
ORGANICS IN GROUNDWATER AT IR 7 (lJg/L) 

NAS KEY WEST 

Background Site Average 0 Average Maximum 

Frequency 1\ Range of FreqUencY'\1 Range of Detected of All Contaminan 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values level 
PESTICIDES/PCBs 
4,4'-DDD 0/10 Not detected - 3/23 0.029 - 0.73 0.27 0.07 -
4,4'-DDE 0/10 Not detected - 2/23 0.028 - 0.28 0.15 0.05 -
4,4'-DDT 0/10 Not detected - 2/23 0.026 - 0.42 0.22 0.06 -
Aldrin 0/10 Not detected - 2/23 0.012 - 0.016 0.01 0.04 -
alpha-BHC 0/10 Not detected - 3/23 0.015 - 0.1 0.04 0.05 -
Chlordane 0/7 Not detected - 1/12 0.18 - 0.18 0.18 0.16 2 
delta-BHC 0/10 Not detected - 6/23 0.015 - 0.019 0.02 0.05 -
Dieldrin 0/10 Not detected - 7/23 0.022 - 0.033 0.03 0.04 -
Endosulfan I 0/10 Not detected - 7/23 0.012 - 0.032 0.02 0.04735 -
Endosulfan sulfate 0/10 Not detected - 1/23 0.051 - 0.051 0.051 0.04 -
Endrin 0/10 Not detected - 3/23 0.022 - 0.027 0.02 0.04 2 
gamma-BHC (lindane) 0110 Not detected - 8/23 0.016 - 1.1 0.39 0.18 0.2 
Heptachlor 0/10 Not detected - 3/23 0.011 - 0.012 0.01 0.04 0.4 
SEMIVOlATllE ORGANIC COMPOUNDS 
Benzo(g,h,i)perylene 0/7 Not detected - 1/33 0.41 - 0.41 0.41 1.87 -
Benzo(k)fluoranthene 0/7 Not detected - 1/33 0.11 - 0.11 0.11 1.86 -
Bis(2-chloroisopropyl)ether 0/4 Not detected - 1/33 15 - 15 15 7.41 -
Bis(2-ethylhexyl)phthalate 0/7 Not detected - 1/15 4 - 4 4 3.9 6 
Dibenzo(a,h)anthracene 0/7 Not detected - 1/33 0.1 - 0.1 0.1 1.87 -
Diethylphthalate 0/7 Not detected - 1/15 1.1 - 1.1 1.1 4.01 -
VOLATilE ORGANIC COMPOUNDS 
2-butanone 2/4 7 - 32 11.625 1/11 1 - 1 1 4.64 -
Acetone 1/4 5 - 5 5 4/11 4 - 15 7.25 5.82 -
Bromodichloromethane 0/4 Not detected - 2/33 1.1 - 2 1.55 1.23 80 
Bromoform 0/4 Not detected - 1/33 4 - 4 4 1.55 80 
Carbon disulfide 0/4 Not detected - 3/10 1 - 3 2 2.35 -
Chloroform 0/4 Not detected - 1/33 0.8 - 0.8 0.8 1.03939 80 
Dibromochloromethane 0/4 Not detected - 2/33 2.3 - 4.4 3.39 1.31 80 
Methylene chloride 2/4 1 - 1 1.75 13/33 1 - 6.8 2.56 5.25 5 
Toluene 0/4 Not detected - 1/33 1.2 - 1.2 1.2 1.46 1,000 

Notes: 
Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Maximum 

Exceeds 

MCl? 

NA 
NA 
NA 
NA 
NA 
N 

NA 
NA 
NA 
NA 
N 
Y 
N 

NA 
NA 
NA 
N 

NA 
NA 

NA 
NA 
N 
N 

NA 
N 
N 
Y 
N 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 
NA = Not Applicable. 

Tap Water 

Risk-Based 

Concentration 

0.28 
0.2 
0.2 
0.004 
0.011 
0.052 

-
0.0042 

22 
22 

1.1 
0.05 
0.0023 

-
0.92 

-
4.8 
0.0092 

2,900 

190 
370 

0.17 
2.4 

100 
0.15 
0.13 
4.1 

75 

Maximum 

Exceeds 

RBC? 

Y 
Y 
Y 
Y 
Y 
Y 

NA 
Y 
N 
N 
N 
Y 
Y 

NA 
N 

NA 
N 
Y 
N 

N 
N 
Y 
N 
N 
Y 
Y 
Y 
N 
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l Arsenic is a major contributor to the cumulative carcinogenic risks in sediment, but arsenic was 

detected at levels in IR 7 that slightly exceed background levels. The inclusion of arsenic as site- 

related surface soil COPC could overestimate the quantitative risk at IR 7 for the future residential 

receptor. Furthermore, the carcinogenic@ of arsenic via ingestion is not confirmed by the available 

data. However, the EPA has proposed an oral unit risk factor that was used for oral and dermal 

exposures to arsenic. Since arsenic is a major contributor to the risk, risks may be overstated. 

l Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at IR 7 (i.e., certain metals in sediment and surface water). This selection bias 

is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

l In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

.‘= . 

. Lead was determined to be a COPC in surface water at IR 7. Lead exposure to surface water is not 

estimated under the IEUBK Lead Model for the baseline human health risk assessment at IR 7. This 

probably underestimates the risks to potential receptors exposed to lead in surface water, especially 

to residential children (surface water). Exposure to lead in surface water and by residential children is 

lower than exposure to lead in surface soil at IR 7. It is generally desirable to avoid contact with lead 

for all potential receptors, especially for young children. 

l One chemical in lobster tissue (delta-BHC) did not have a listed toxicity value for use in the 

quantitative risk assessment; therefore, no risks were estimated for exposure to delta-BHC. Delta- 

BHC was detected at similar levels to other pesticides detected in lobster tissue. Most of these 

pesticides were not selected as COPCs. This could possibly underestimate the carcinogenic and 

noncarcinogenic risk at IR 7, but without additional toxicity information, the uncertainty remains 

unknown. 

7.6.7 Chemicals of Concern and Remedial Goal Options 

_. ---. 
This section presents the selected COCs and RGOs for IR 7. 
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• Arsenic is a major contributor to the cumulative carcinogenic risks in sediment, but arsenic was 

detected at levels in IR 7 that slightly exceed background levels. The inclusion of arsenk:: as site

related surface soil COPC could overestimate the quantitative risk at IR 7 for the future residential 

receptor. Furthermore, the carcinogenicity of arsenic via ingestion is not confirmed by the available 

data. However, the EPA has proposed an oral unit risk factor that was used for oral and dermal 

exposures to arsenic. Since arsenic is a major contributor to the risk, risks may be overstated. 

• Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute si~lnificantly 

to the quantitative risk at IR 7 (i.e., certain metals in sediment and surface water). This selection bias 

is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

• In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

• Lead was determined to be a COPC in surface water at IR 7. Lead exposure to surface water is not 

estimated under the IEUBK Lead Model for the baseline human health risk assessment at IR 7. This 

probably underestimates the risks to potential receptors exposed to lead in surface water, E~specially 

to residential children (surface water). Exposure to lead in surface water and by residential children is 

lower than exposure to lead in surface soil at IR 7. It is generally desirable to avoid contact with lead 

for all potential receptors, especially for young children. 

• One chemical in lobster tissue (delta-SHC) did not have a listed toxicity value for use in the 

quantitative risk assessment; therefore, no risks were estimated for exposure to delta-BHC. Delta

SHC was detected at similar levels to other pesticides detected in lobster tissue. Most of these 

pesticides were not selected as COPCs. This could possibly underestimate the carcinogenic and 

noncarcinogenic risk at IR 7, but without additional toxicity information, the uncertainty remains 

unknown. 

7.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for IR 7. 
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7.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment, a subset of chemicals, called 

COCs, was selected for the evaluation of RGOs. At IR 7, COCs were included in the RGO evaluation only 

if the COC’s contribution to risk exceeds a cancer risk level of IE-06 or a hazard quotient of 0.1. The 

COCs selected at IR 7 are as follows: 

Surface Soils 

l Antimony 

Antimony was selected as a COC in soil because its contribution to the noncarcinogenic risk is greater 

than 0.1 (future residential receptor). 

Surface Water 

l Antimony 

Antimony was selected as a COC in surface water because its contribution to the noncarcinogenic risk is 

greater than 0.1 (future residential receptor). 

7.6.7.2 Remedial Goal Options 

RGOs based on generic FDEP and RCRA TBCs for COCs in surface soils are listed in Table 7-24 for 

residential exposure scenarios. Table 7-25 lists RGOs for COCs in surface water based on WQS (for 

consumption of water and organisms). The RGOs developed according to site-specific baseline risk 

assessment assumptions are listed for a range of three target risk levels in Table 7-26 (surface soil - 

future resident) and Table 7-27 (surface water - future resident). These site-specific RGOs are intended 

to provide the risk manager with a range of values that can facilitate the evaluation of potential remediation 

strategies. Further explanation of the derivations and assumptions related to these RGOs is presented in 

Section 3.2.7 of Appendix C. 

AIK-OES-97-5350 7-96 CTO-0007 

7.6.7.1 Selection of Chemicals of Concern 

Rev. 1 
6/13/97 

From the COPCs chosen for each medium in the baseline risk assessment, a subset of chemicals, called 

COCs, was selected for the evaluation of RGOs. At IR 7, COCs were included in the RGO evaluation only 

if the COC's contribution to risk exceeds a cancer risk level of 1 E-06 or a hazard quotient of 0.1. The 

COCs selected at IR 7 are as follows: 

Surface Soils 

• Antimony 

Antimony was selected as a COC in sail because its contribution to the noncarcinogenic risk is greater 

than 0.1 (future residential receptor). 

Surface Water 

• Antimony 

Antimony was selected as a COC in surface water because its contribution to the noncarcinogenic risk is 

greater than 0.1 (future residential receptor). 

7.6.7.2 Remedial Goal Options 

RGOs based on generic FDEP and RCRA TBCs for COCs in surface soils are listed in Table 7-24 for 

residential exposure scenarios. Table 7-25 lists RGOs for COCs in surface water based on WQS (for 

consumption of water and organisms). The RGOs developed according to site-specific baseline risk 

assessment assumptions are listed for a range of three target risk levels in Table 7-26 (surface soil -

future reSident) and Table 7-27 (surface water - future resident). These site-specific RGOs are intended 

to provide the risk manager with a range of values that can facilitate the evaluation of potential remediation 

strategies. Further explanation of the derivations and assumptions related to these RGOs is presented in 

Section 3.2.7 of Appendix C. 
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TABLE 7-24 

TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA 
FOR SURFACE SOIL AT IR 7 

NAS KEY WEST 

cot 
INORGANICS 

1 Antimony 

RCRA Subpart S FDEP Residential 
Action Levels Soil Cleanup 

OwW Goals (mglkg) 

I 32 26 

TABLE 7-25 
TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR 

SURFACE WATER AT IR 7 
NAS KEY WEST 

Human Health Criteria 
Water+Organism 

cot Consumption @g/L) 
Antimony 14 

TABLE 7-26 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF 
FUTURE RESIDENT EXPOSURE TO SURFACE SOIL AT IR 7 

NAS KEY WEST 

Carcinogenic Cleanup Levels Noncarcinogenic 
cot l.OOE-06 1 l.OOE-05 1 l.OOE-04 1 0.1 1 

INORGANICS (mglkg) 

Antimony 3.1 31 193 

TABLE 7-27 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF 
FUTURE RESIDENT EXPOSURE TO SURFACE WATER AT IR 7 

NAS KEY WEST 

Carcinogenic Cleanup Levels 
1 

Noncarcinogenic 
cot 1.00E-06 1 .OOE-05 1 l.OOE-04 1 0.1 1 

INORGANICS (mglkg) 

1 Antimony 10.1 1 100 -x-J 

.” . . . 

AIK-OES-97-5350 7-97 CTO-0007 

COC 

TABLE 7-24 

TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA 
FOR SURFACE SOIL AT IR 7 

NASKEYWEST 

RCRA Subpart S FDEP Residential 
Action Levels Soil Cleanup 

COC (mg/kg) Goals (mg/kg) 
INORGANICS 

I Antimony 32 26 

TABLE 7-25 
TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR 

SURFACe WATER AT IR 7 
NASKEYWEST 

Human Health Criteria 
Water+Organism 

COC Consumption (IJg/L) 
Antimony 14 

TABLE 7-26 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF 
FUTURE RESIDENT EXPOSURE TO SURFACE SOIL AT IR 7 

NAS KEY WEST 

Carcinogenic Cleanup Levels 
1.00E·06 1.00E·05 1.00E-04 

INORGANICS (mg/kg) 
I Antimony 3.1 31 

TABLE 7-27 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF 
FUTURE RESIDENT EXPOSURE TO SURFACE WATER AT IR 7 

NAS KEY WEST 

Rev. 1 
6/13/97 

93 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup L~ 
COC 

INORGANICS (mg/kg) 
I Antimony 

AIK-OES-97-5350 

1.00E-06 1.00E-05 1.00E-04 
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0.1 1 ~ 

10.1 100 303 
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7.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 7-28 and 7-29. The purpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

l Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium 

l Representative concentrations for each COPC in each applicable medium 

; Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

l Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents and excavation workers) 

receptors. COPCs in IR 7 media were not present at sufficient concentrations to cause adverse 

noncarcinogenic health effects to any current potential receptors or future excavation workers. Although 

some cancer risks exceeded FDEP’s IE-06 target risks, the cancer risks estimated for the current 

potential or future receptors were below or within the 1 E-04 to 1 E-06 target risk range that is often used by 

EPA in setting standards and criteria and in evaluating the need for environmental remediation. 

COPCs at IR 7 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Antimony is the main contributor to the noncarcinogenic risk. 
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RME and CTE chemical-specific risks for COPCs are presented in Tables 7-28 and 7-29. The purpose of 

these tables is to present individual CO PC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

• Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium 

• Representative concentrations for each COPC in each applicable medium 

• Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 

• Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents and excavation workers) 

receptors. COPCs in IR 7 media were not present at sufficient concentrations to cause adverse 

noncarcinogenic health effects to any current potential receptors or future excavation workers. Although 

some cancer risks exceeded FDEP's 1 E-06 target risks, the cancer risks estimated for the current 

potential or future receptors were below or within the 1 E-04 to 1 E-06 target risk range that is often used by 

EPA in setting standards and criteria and in evaluating the need for environmental remediation. 

COPCs at IR 7 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Antimony is the main contributor to the noncarcinogenic risk. 
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TABLE 7-28 

RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 1 OF 12 

Dose-Response Parameters Future Resident --Child and Adult 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskt4) 

RtD”’ RtD”’ RtD”’ SFu’ SF”’ SF”’ Concentrationf3’ lnaestionl Dermal llnhalatio 1 Total hnaestionl Dermal llnhalationl Total , ,---------------a - ---. , 

. SURFACE SOIL 

lnorganics 

Antimony 1 4.00E-0418.00E-051 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 NA 1 15E-01 I7.4E-03 1 NA 1 1.6E-01 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 15E-01 17.4E-03 1 NA 1 1.6E-01 
SUBSURFACE SOIL 

lnoraanics 

Arsenic 1 3.00E-04(6.00E-051 - II .50E+00~750E+OO~ 1.51 E+Ol 1 8.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
SEDIMENT 

lnorganics 

Arsenic 1 3.00E-0416.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 5.23 3.5E-06 1.3E-05 NA 1.7E-05 6.4E-02 9.8E-02 NA 1.6E-01 
Beryllium 1 5.00E-0311 .OOE-03 - 4.30E+OO - 6.30E+OO 0.128 2.5E-07 2.9E-08 NA 2.8E-07 9.4E-05 4.5E-06 NA 9.8E-05 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 640 2.1E-07 NA NA 2.1E-07 NA NA NA NA 
Benzo(a)pyrene - 7.30E+OO 1.46E+Ol 3.1 OE+OO 540 1.8E-06 NA NA 1.8E-06 NA NA NA NA 
Benzo(b)fluoranthene - - - 7.30E-01 1,46E+OO 3.10E-01 630 2.1E-07 NA NA 2.1E-07 NA NA NA NA 
Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.1 OE-02 610 2.OE-08 NA NA 2.OE-08 NA NA NA NA 
Chrysene - - 7.30E-03 1.46E-02 3.1 OE-03 950 3.1E-09 NA NA 3.1E-09 NA NA NA NA 
Dibenzo(a,h)anthracene - - - 7.30E+OO 1.46E+Ol 3.10E+OO 190 6.2E-07 NA NA 6.2E-07 NA NA NA NA 
Indeno(l,2,3cd)pyrene - - - 7.30E-01 1.46E+OO 3.10E-01 280 9.1E-08 NA NA 9.1E-08 NA NA NA NA 
Subtotal NA NA NA NA NA NA NA 6.7E-06 1.3E-05 NA 2.OE-05 NA NA NA 1.6E-01 
SURFACE WATER 

Aluminum l.OOE+OO 2.00E-01 - - - - 447 NA NA NA NA l.lE-03 7.1E-04 NA 1.8E-03 
Antimony 4.00E-04 8.00E-05 - - - - 229 NA NA NA NA 1.4E+OO 9.1E-01 NA 2.3E+OO 
Barium 7.00E-02 1.4OE-02 1.43E-04 - - - 14.1 NA NA NA NA 4.8E-04 3.2E-04 NA 8.OE-04 
iron 3.00E-01 6.00E-02 - - - - 556 NA NA NA NA 4.4E-03 3.OE-03 NA 7.4E-03 
Mercury l.OOE-04 2.00E-05 8.57E-05 - - - 0.342 NA NA NA NA 2.7E-03 1.8E-03 NA 4.5E-03 
Tin 6.00E-01 1.20E-01 - - - - 21.9 NA NA NA NA 8.7E-05 5.8E-05 NA 1.4E-04 
Vanadium 7.00E-03 1.40E-03 - - - - 8.3 NA NA NA NA 2.8E-03 1.9E-03 NA 4.7E-03 
Zinc 3.00E-01 6.00E-02 - - - - 7.59 NA NA NA NA 

q 
6.OE-05 4.OE-05 NA 1 .OE-04 

? 
Semivolatile Organic Compounds 

8 
Naphthalene I4.00E-0212.00E-021 - 1 - 1 - 

s Subtotal 1 NA 1 NA 1 NA 1 NA 1 k 1 NA 1 
0.25 1 NA 1 NA 1 NA 1 NA 1 1.5E-05 1 1 .I E-04 1 NA 1 1.2E-04 

NA 1 NA 1 NA 1 NA 1 NA 1 1.4E+OO I9.2E-01 1 NA ]2.3E+OO 

\ 

t 
) 

TABLE 7-28 

RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 1 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

Parameter 

SURFACE SOIL 

Inorganics 

Antimony 

Subtotal 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Arsenic 

Beryllium 

Oral I Dermal Iinhalatio I 
Rm(1) Rm(1) Rm(1) 

3.00E-0416.00E-OS -
S.00E-0311.00E-03 -

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo( a,h )anthracene 

Indeno(1,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Antimony 

Barium 

Iron 

Mercury 

Tin 
Vanadium 

Zinc 

-
-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

7.00E-02 

3.00E-Ol 

1.00E-04 

6.00E-01 

7.00E-03 

3.00E-Ol 

- -
- -
- -
- -
- -
- -
- -

NA KIA 

2.00E-Ol -
8.00E-OS -
1.4OE-02 1.43E-04 

6.00E-02 -
2.00E-OS 8.S7E-OS 

1.20E-Ol -
1.40E-03 -
6.00E-02 -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

1.S0E+00 7.S0E+00 1.Sl E+Ol 

4.30E+00 - 6.30E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk!'! 
Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi 

4.B 

NA 

B.4 

NA 

S.23 3.SE-06 1.3E-OS NA 1.7E-OS 6.4E-02 9.8E-02 NA 

0.128 2.SE-07 2.9E-08 NA 2.8E-07 9.4E-OS 4.SE-06 NA 

640 2.1E-07 NA NA 2.1 E-07 NA NA NA 
S40 1.8E-06 NA NA 1.8E-06 NA NA NA 
630 2.1E-07 NA NA 2.1 E-07 NA NA NA 
610 2.0E-08 NA NA 2.0E-08 NA NA NA 
9S0 3.1 E-09 NA NA 3.1 E-09 NA NA NA 
190 6.2E-07 NA NA 6.2E-07 NA NA NA 
280 9.1E-08 NA NA 9.1 E-OB NA NA NA 
NA 6.7E-06 1.3E-OS NA 2.0E-OS NA NA NA 

447 NA NA NA NA 1.lE-03 7.1E-04 NA 
229 NA NA NA NA l.4E+OO 9.1 E-Ol NA 
14.1 NA NA NA NA 4.8E-04 3.2E-04 NA 
SS6 NA NA NA NA 4.4E-03 3.0E-03 NA 

0.342 NA NA NA NA 2.7E-03 1.8E-03 NA 
21.9 NA NA NA NA 8.7E-OS S.BE-OS NA 

8.3 NA NA NA NA 2.8E-03 1.9E-03 NA 
7.59 NA NA NA NA 6.0E-OS 4.0E-OS NA 

0.2S 

NA 

Total 

1.6E-Ol 

9.8E-OS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.6E-Ol 

1.8E-03 

2.3E+00 

B.OE-04 

7.4E-03 
4.SE-03 

1.4E-04 

4.7E-03 

1.0E-04 



Parameter 
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Dose-Response Parameters Future Resident -- Child and Adult 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskj4’ 

RtD”’ Rrn”’ RtD”’ SF”’ SF”’ SF’2’ Concentration@’ Ingestion1 Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 
SHELLFISH-- CRAB’=’ 

PesticideslPCBs 

Aldrin 1 3.00E-051 - 1 - II .70E+Oll - 1 - 1 0.00076 1 4.3~-06 1 NA I NA 14.3~-061 ~.oE-02 I NA I NA I 2.0~~02 
Heptachlor I5.00E-041 - 1 - 14.50E+OO] - .I - 1 0.00076 1 l.l6E-06 1 NA 1 NA 

LOBSTER”’ 
II .2E-0611.20E-031 NA 1 NA 1 1.2E-03 

SHELLFISH-- 

-.j 
I ...... 
o 
o 

§ 
o o 
o 
-.J 

Parameter 
,1') SHELLFISH-- CRAB 

Pesticides/PCBs 
Aldrin 

Inorganics 

1 Mercury 

Pesticides/PCBs 
Heptachlor epoxide 
Subtotal 
TOTAL 
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Dose-Response Parameters Future Resident -- Child and Adult 

Oral I Dermal Iinhalatio I Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk'" 
RfD(1) RfD(1) RfD(1) SFrn SFrn SFrn Concentration(3) Ingestion I DermalJlnhalatio I Total Iingestionl Dermallinhalationi Total 

0.00076 
0.00078 

13.00E-041 0.06 NA NA NA NA 1 1.SE-01 1 NA NA 11 .SE-01 1 

1.30E-OS - - 9.10E+00 - - 0.00081 2.4E-06 NA NA 2.4E-06 4.8E-02 NA NA 4.8E-02 
NA NA NA NA NA NA NA 7.9E-06 NA NA 7.9E-06 2.2E-01 NA NA 2.2E-01 
NA NA NA NA NA NA NA 1.SE-OS 1.3E-OS NA 2.8E-OS 1.7E+00 9.3E-01 NA 2.8E+00 

~::o 
...... CD 
~< co . 
-.j ...... 
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Parameter 

SURFACE SOIL 

lnorganics 
Antimony 
Subtotal 

Dose-Response Parameters Trespasser--Adult 

Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk14’ 

RtD”’ RtD”’ RtD”’ SF”’ SF”’ SF’*’ Concentration’3J Ingestion1 Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 

1 4.00E-0418.OOE-051 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 NA 1 l.lE-03 I3.2E-041 NA 1 1.5E-03 

1 NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA i l.lE-03 13.2E-041 1 1.5E-03 

SUBSURFACE SOIL 
lnorganics 

Arsenic 1 3.00E-0416.00E-051 - II .50E+0017.50E+OOj 1.51 E+Ol 1 8.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SEDIMENT 
lnorganics 

Arsenic 1 3.00E-0416.00E-051 - II .50E+00~7.50E+00~1.51 E+Ol 1 

Beryllium 1 500E-0311 .OOE-03 1 - ]4.30E+OOj - I6.30E+001 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 

Benzo(a)pyrene - - 7.30E+OO 1.46E+Ol 3.10E+OO 

Benzo(b)fluoranthene - - - 7.30E-01 1.46E+OO 3.10E-01 

Benzo(k)Ruoranthene - - - 7.30E-02 1.46E-01 3.10E-02 

Chrysene 7.30E-03 1.46E-02 3.10E-03 

Dibenzo(a.h)anthracene - - - 7.30E+OO 1.46E+Ol 3.1 OE+OO 

Indeno(l,2,3-cd)pyrene - - - 7.30E-01 1.46E+OO 3.1 OE-01 

Subtotal NA NA NA NA NA NA 

5.23 1 2.OE-071 1.8E-061 NA j2.OE-061 1.6E-03 1 1.5E-02 1 NA 1 1.7E-02 

0.128 1 1.4E-0814.OE-091 NA I1.8E-081 2.4E-06 1 6.9E-07 1 NA 1 3.1 E-06 

640 1.2E-08 NA NA NA NA NA NA NA 
540 l.OE-07 NA NA NA NA NA NA NA 
630 1.2E-08 NA NA NA NA NA NA NA 

610 l.lE-09 NA NA NA NA NA NA NA 
950 1.8E-10 NA NA NA NA NA NA NA 
190 3.5E-08 NA NA NA NA NA NA NA 
280 5.2E-09 NA NA NA NA NA NA NA 

NA 3.8E-07 1.8E-06 NA 2.1E-06 1.6E-03 1.5E-02 NA 1.7E-02 

SURFACE WATER 

lnorganics 

Semivolatile Organic Compounds 
1 4.00E-0212.00E-021 - 1 - 1 - 1 - 1 0.25 1 NA 1 NA 1 NA 1 NA 1 7.6E-07 1 1.5E-05 1 NA 1 1.6E-05 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 7.1E-02 I4.1E-021 NA 1 l.lE-01 

--..j 
I 

....>. 
o 
....>. 
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Dose-Response Parameters Trespasser --Adult 

Parameter 
SURFACE SOIL 

Inorganics 
Antimony 
Subtotal 
SUBSURFACE SOIL 

Inorganics 
Arsenic 
Subtotal 
SEDIMENT 

Inorganics 
Arsenic 
Beryllium 

Oral I Dermal Iinhalatio I 
Rm(1) Rm(1) Rm(1) 

Semi volatile Organic Compounds 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 
Subtotal 
SURFACE WATER 

Inorganics 
Aluminum 
Antimony 
Barium 
Iron 
Mercury 
Tin 
Vanadium 
Zinc 

-
-
-
-
-
-
-

NA 

1.00E+00 
4.00E-04 
7.00E-02 
3.00E-01 
1.00E-04 
6.00E-01 
7.00E-03 
3.00E-01 

- -
- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
8.00E-OS -
1.40E-02 1.43E-04 
6.00E-02 -
2.00E-OS 8.S7E-OS 
1.20E-01 -
1.40E-03 -
6.00E-02 -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

7.30E-01 1.46E+00 3.10E-01 
7.30E+00 1.46E+01 3.10E+00 
7.30E-01 1.46E+00 3.10E-01 
7.30E-02 1.46E-01 3.10E-02 
7.30E-03 1.46E-02 3.10E-03 
7.30E+00 1.46E+01 3.10E+00 
7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk'" 
Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi 

4.8 
NA 

8.4 
NA 

S.23 
0.128 

640 1.2E-08 NA NA NA NA NA NA 
S40 1.0E-07 NA NA NA NA NA NA 
630 1.2E-08 NA NA NA NA NA NA 
610 1.1E-09 NA NA NA NA NA NA 
9S0 1.8E-10 NA NA NA NA NA NA 
190 3.SE-08 NA NA NA NA NA NA 
280 S.2E-09 NA NA NA NA NA NA 
NA 3.8E-07 1.8E-06 NA 2.1E-06 1.6E-03 1.SE-02 NA 

447 NA NA NA NA S.SE-OS 3.1 E-OS NA 
229 NA NA NA NA 7.0E-02 4.OE-02 NA 
14.1 NA NA NA NA 2.SE-OS 1.4E-OS NA 
SS6 NA NA NA NA 2.3E-04 1.3E-04 NA 
0.342 NA NA NA NA 1.4E-04 8.0E-OS NA 

21.9 NA NA NA NA 4.SE-06 2.6E-06 NA 
8.3 NA NA NA NA 1.4E-04 8.3E-OS NA 
7.S9 NA NA NA NA 3.1 E-06 1.8E-06 NA 

0.2S 
NA 

Total 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-02 

8.6E-OS 
1.1 E-01 
3.9E-OS 
3.6E-04 
2.2E-04 
7.0E-06 
2.3E-04 
4.9E-06 

en 
--;:0 
"">'(1) 

~< co . 
--..j....>. 
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Parameter 

-- ,I" SHELLFISH CRAB 
Pesticides/PCBs 

Aldrin 

Inorganics 
I Mercury 

Pesticides/PCBs 
Heptachlor epoxide 
Subtotal 
TOTAL 
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Dose-Response Parameters Trespasser--Adult 

Oral I Dermal Iinhalatio I Oral I Dermal IlnhalatiOn Representative Cancer Risk I Non-Cancer Risk!" 
RW(1) RW(1) RW(1) SF(2) SF(2) SF(2) Concentration(3) Ingestionl Dermallinhalatio I Total Iingestioni Dermallinhalationi 

0.00076 

0.00078 

13.00E-041 0.06 NA NA NA NA NA NA NA 

1.30E-05 - - 9.10E+00 - - 0.00081 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 3.8E-07 1.8E-06 NA 2.1E-06 7.3E-02 5.6E-02 NA 

Total 

NA 

NA 
NA 

1.3E-01 
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Parameter 

Dose-Response Parameters Treaspasser - Adolescent 

Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskt4’ 

RtD”’ RtD”’ RtD”’ SF’2’ SF12’ SF”’ Concentrationf3’ lnaestionl Dermal llnhalatio I Total llnaestionl Dermal llnhalationl Total 

SURFACE SOIL 

lnorganics 
Antimony I4.00E-0418.00E-051 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 NA 1 2.5E-03 I5.1E-041 NA I3.OE-03 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 2.5E-03 I5.1E-04 1 NA j3.OE-03 

SUBSURFACE SOIL 
lnoraanics 

Arsenic 1 3.00E-0416.00E-05) - II SOE+00~7.50E+OO~ 1.51 E+Ol 1 8.4 1 NA 1 NA 1 1 NA 1 NA NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SEDIMENT 

lnorganics 
Arsenic 
Beryllium 

1 3.00E-041 S.OOE-051 - II .50E+0017.50E+001 1.51 E+Ol 1 5.23 1 2.5E-07 II .7E-061 NA II .9E-061 3.6E-03 1 2.4E-02 1 NA 1 2.7E-02 
1 5.00E-031 1 .OOE-03 1 - j4.30E+OOj 16.30E+OO - 1 0.128 1 1.8E-08 I3.7E-091 NA 12.1 E-081 5.3E-06 1 1.1 E-06 1 NA 1 6.3E-06 

Semivolatile Organic Compounds 

SURFACE WATER 

, 
Semivolatile Organic Compounds 

Naphthalene 1 4.00E-0212.00E-021 - 1 - 1 - 1 - 1 0.25 1 NA 1 NA 1 NA 1 NA 1 1.7E-06 1 2.6E-05 1 NA 1 2.8E-05 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 1.5E-01 ]6.4E-02 1 NA 1 2.2E-01 
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Dose-Response Parameters Treaspasser - Adolescent 

Parameter 
SURFACE SOIL 

Inorganics 
Antimony 
Subtotal 
SUBSURFACE SOIL 

Inorganics 
Arsenic 
Subtotal 
SEDIMENT 

Inorganics 
Arsenic 
Beryllium 

Oral I Dermal IlnhalatiO I 
RID(1) RID(1) RID(1) 

Semivolatile Organic Compounds 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 
Subtotal 
SURFACE WATER 

Inorganics 
Aluminum 
Antimony 
Barium 
Iron 
Mercury 
Tin 
Vanadium 
Zinc 

I 

-
-
-
-
-
..., 
-

NA 

1.00E+00 
4.00E-04 
7.00E-02 
3.00E-Ol 
1.00E-04 
6.00E-Ol 
7.00E-03 
3.00E-Ol 

- -
- -
- -
- -
- -
- -
- -

NA NA 

2.00E-Ol -
B.OOE-OS -
1.40E-02 1.43E-04 
6.00E-02 -
2.00E-OS B.S7E-OS 
1.20E-Ol -
1.40E-03 -
6.00E-02 -

I I I 

Oral I Dermal Iinhalation 
SF(2) SF(2) SFI2) 

7.30E-Ol 1.46E+00 3.10E-Ol 
7.30E+00 1.46E+Ol 3.10E+00 
7.30E-Ol 1.46E+00 3.10E-Ol 
7.30E-02 1.46E-Ol 3.10E-02 
7.30E-03 1.46E-02 3.10E-03 
7.30E+00 1.46E+Ol 3.10E+00 
7.30E-Ol 1.46E+00 3.10E-Ol 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -, , , 

Representative Cancer Risk I Non-Cancer Riskl"' 

Concentration(3) Ingestionl Dermallinhalatio I Total Iingestioni Dermallinhalationi Total 

4.B 
NA 

B.4 
NA 

S.23 
0.12B 

640 1.SE-OB NA NA 1.SE-OB NA NA NA NA 
S40 1.3E-07 NA NA 1.3E-07 NA NA NA NA 
630 1.SE-OB NA NA 1.SE-OB NA NA NA NA 
610 1.4E-09 NA NA 1.4E-09 NA NA NA NA 
9S0 2.2E-l0 NA NA 2.2E-l0 NA NA NA NA 
190 4.SE-OB NA NA 4.SE-OB NA NA NA NA 
2BO 6.6E-09 NA NA 6.6E-09 NA NA NA NA 
NA 4.BE-07 1.7E-06 NA 2.2E-06 3.6E-03 2.4E-02 NA 2.7E-02 

447 NA NA NA NA 1.2E-04 4.9E-OS NA 1.7E-04 
229 NA NA NA NA 1.SE-Ol 6.3E-02 NA 2.2E-Ol 
14.1 NA NA NA NA S.4E-OS 2.2E-OS NA 7.6E-OS 
SS6 NA NA NA NA S.OE-04 2.0E-04 NA 7.0E-04 
0.342 NA NA NA NA 3.0E-04 1.3E-04 NA 4.3E-04 

21.9 NA NA NA NA 9.BE-06 4.0E-06 NA l.4E-OS 
B.3 NA NA NA NA 3.2E-04 1.3E-04 NA 4.5E-04 
7.S9 NA NA NA NA 6.BE-06 2.BE-06 NA 9.6E-06 , , , , , , , , 

0.25 
NA 



TABLE 7-28 

RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 6 OF 12 

Dose-Response Parameters Treaspasser - Adolescent 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4J 

Parameter Rrn”’ RfD”’ RfD”’ SF12’ SF”’ SF’2’ Concentrationf3’ Ingestion1 Dermal llnhalatio I Total IIngestion Dermal IInhalation Total 
SHELLFISH-- CRAB”’ 

Aldrin I3.00E-051 - 1 - 11.70E+Oll - 1 - 1 0.00076 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Heptachlor I5.00E-041 - 1 - 14.50E+001 - 1 - 1 0.00078 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
SHELLFISH-- LOBSTER@’ 

lnorganics 

Mercury I3.00E-041 - 1 - 1 - 1 - 1 - 1 0.06 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

PesticideslPCBs 

Heptachlor epoxide 1.30E-05 - - 9.10E+OO - - 0.00081 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA NA 4.8E-07 1.7E-06 NA 2.2E-06 1.6E-01 8.8E-02 NA 2.5E-01 

a 8 s 
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Dose-Response Parameters Treaspasser - Adolescent 

Parameter 
,!O) SHELLFISH-- CRAB 

Pesticides/PCBs 
Aldrin 
Heptachlor 

Oral I Dermal Iinhalatio I 
Rm(1) Rm(1) Rm(1) 

SHELLFISH-- LOBSTER 
Inorganics 

I Mercury 13.00E-041 

Pesticides/PCBs 
Heptachlor epoxide 1.30E-05 - -
Subtotal NA NA NA 
TOTAL NA NA NA 

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

9.10E+00 - -
NA NA NA 
NA NA NA 

Representative Cancer Risk I Non-Cancer Risk!') 
Concentration(3) Ingestion I Dermallinhalatio I Total jlngestionl Dermallinhalationi 

0.00076 

0.00078 

0.06 NA NA NA NA NA NA NA 

0.00081 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA 4.8E-07 1.7E-06 NA 2.2E-06 1.6E-Ol 8.8E-02 NA 

Total 

NA 

NA 
NA 

2.5E-01 
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Dose-Response Parameters Maintenance Worker 

Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4J 

Parameter RtD”’ RtD”’ RR+” SF’2’ SF’*’ SF’2’ Concentrationf3’ Ingestion1 Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 

SURFACE SOIL 
lnorganics 

Antimony I4.00E-0418.00E-051 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 NA 1 6.7E-04 1 1.6E-041 NA I8.3E-04 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 6.7E-04 1 1.6E-041 NA j8.3E-04 
SUBSURFACE SOIL 

lnorganics 
Arsenic 1 3.00E-0416.00E-051 - II .50E+OO] 7.50E+OOj 1.51 E+Ol 1 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

SEDIMENT 
lnorganics 

Arsenic 1 3.00E-0416.00E-051 - ~1.50E+00~7.50E+00~ 1.51 E+Ol 1 

Beryllium 1 5.00E-031 1 .OOE-031 - 14.30E+001 - I6.30E+001 

Semivolatile Organic Compounds 

Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 

Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.10E+OO 

Benzo(b)fluoranthene - - - 7.30E-01 1.46E+OO 3.10E-01 

Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.1 OE-02 

Chrysene 7.30E-03 1.46E-02 3.10E-03 

Dibenzo(a,h)anthracene - - - 7.30E+OO 1.46E+Ol 3.10E+OO 

Indeno(l,2,3-cd)pyrene - - - 7.30E-01 1 ME+00 3.10E-01 

Subtotal NA NA NA NA NA NA 

SURFACE WATER 

8.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

5.23 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

0.128 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

640 NA NA NA NA NA NA NA NA 
540 NA NA NA NA NA NA NA NA 
630 NA NA NA NA NA NA NA NA 
610 NA NA NA NA NA NA NA NA 
950 NA NA NA NA NA NA NA NA 
190 NA NA NA NA NA NA NA NA 
280 NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA 

Aluminum 

Antimony 
Barium 

l.OOE+OO 2.00E-01 - - - - 447 NA NA NA NA NA NA NA NA 
4.00E-04 8.00E-05 - - - - 229 NA NA NA NA NA NA NA NA 
7.00E-02 1.40E-02 1.43E-04 - - - 14.1 NA NA NA NA NA NA NA NA 

llron 1 3.00E-01 I 6.00E-02 I - 

Tin . - 

Semivolatile Oraanic Comnounds 

Naphthalene 1 4.00E-0212.00E-021 - I ( - I - I - I 0.25 1 NA I NA I NA I NA I NA I NA I NA I NA I 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

~ 
0 , 
0 
0 
0 
--J 
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RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 7 OF 12 

Dose-Response Parameters Maintenance Worker 

Parameter 

SURFACE SOIL 

Inorganics 

Antimony 

Subtotal 

SUBSURFACE SOIL 

In organics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Arsenic 

Beryllium 

Oral I Dermal Iinhalatio I 
Rm(1) Rm(1) Rm(1) 

Semi volatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Antimony 

Barium 

Iron 

Mercury 

Tin 

Vanadium 

Zinc 

-
-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

7.00E-02 

3.00E-01 

1.00E-04 

6.00E-01 

7.00E-03 

3.00E-01 

- -
- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
8.00E-05 -
1.40E-02 1.43E-04 

6.00E-02 -
2.00E-05 8.57E-05 

1.20E-01 -
1.40E-03 -
6.00E-02 -

Oral I Dermal IlnhalatiOn 
SF(2) SF(2) SF(2) 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk") 
Concentration(3) Ingestionl Dermallinhalatio I Total Jlngestion! Dermallinhalationi 

4.8 

NA 

8.4 

NA 

5.23 

0.128 

640 NA NA NA NA NA NA NA 

540 NA NA NA NA NA NA NA 

630 NA NA NA NA NA NA NA 

610 NA NA NA NA NA NA NA 

950 NA NA NA NA NA NA NA 

190 NA NA NA NA NA NA NA 
280 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

447 NA NA NA NA NA NA NA 
229 NA NA NA NA NA NA NA 

14.1 NA NA NA NA NA NA NA 

556 NA NA NA NA NA NA NA 

0.342 NA NA NA NA NA NA NA 

21.9 NA NA NA NA NA NA NA 

8.3 NA NA NA NA NA NA NA 

7.59 NA NA NA NA NA NA NA 

0.25 

NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
0) 
--;U 
->'(1) 
~< <0 . 
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Parameter 
>\') SHELLFISH-- CRAB 

Pesticides/PCBs 

Aldrin 

Inorganics 

!Mercury 

Pesticides/PCBs 
Heptachlor epoxide 
Subtotal 
TOTAL 

TABLE 7-28 

RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 8 OF 12 

Dose-Response Parameters Maintenance Worker 

Oral I Dermal Ilnhalatio I Oral I Dermal Ilnhalation Representative Cancer Risk I Non-Cancer Riskl" 

RfD(1) RfD(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermalllnhalatio I Total Ilngestioni Dermal Ilnhalationl 

0.00076 
0.00078 

!3.00E-04! 0.06 NA NA NA NA NA NA NA 

1.30E-05 - - 9.10E+00 - - 0.00081 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA 6.7E-04 1.6E-04 NA 

Total 

NA 

NA 
NA 

8.3E-04 

m 
--;0 
--"(I) 
~< CD . 
....... --" 



TABLE 7-28 

RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 9 OF 12 

Parameter 

SURFACE SOIL 

Dose-Response Parameters Excavation Worker 

Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskt4’ 

RtD”’ RtD”’ RtD”’ SF’*’ SF’*’ SF’*’ Concentration@’ Ingestion1 Dermal llnhalatio 1 Total llngestionl Dermal llnhalationl Total 

lnorganics 
1 4.00E-0418.00E-051 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SUBSURFACE SOIL 

lnorganics 
Arsenic 
Subtotal 

SEDIMENT 

lnorganics 
Arsenic 

Beryllium 

i 1.50E+00~7.50E+0011.51 E+Ol 1 a.4 1 1 .OE-07 II .9E-071 3.1 E-15 I3.OE-071 1.6E-02 1 3.OE-02 1 NA 1 4.6E-02 
3.1E-15 (3.OE-071 1.6E-02 1 3.OE-02 1 NA 1 4.6E-02 

1 3.00E-0416.00E-05 1 - , 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 1 .OE-07 11.9E-071 I 

1 3,00E-041 S.OOE-051 - ~1.50E+00~7.50E+00~ 1.51 E+Ol 1 5.23 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

1 ~.OOE-031 I .ooE-031 - 14.30E+OOl - l6.30~+001 0.128 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Semivolatile Oraanic Comnounds 

Benzo(a)anthracene 3.1 OE-01 640 NA NA NA NA NA NA NA NA 
3.1 OE+OO 540 NA NA NA NA NA NA NA NA 
3.1 OE-01 630 NA NA NA NA NA NA NA NA 

Chrysene - - 17.30E-03 1 1.46E-02 1 : 

Dibenzo(a.h)anthracenel - I - I - ~7.30E+00~1.46E+01 I3 
.  I  

Indeno(l,2,3-cd)pyrene ! - ! - ! - I7.30E-01 i 1.46E+OOl 

3.1 OE-02 

l.lOE-03 

.lOE+OO 
3 1 OE-01 

610 NA NA NA NA NA NA NA NA 
950 NA NA NA NA NA NA NA NA 

190 NA NA NA NA NA NA NA NA 
280 NA NA NA NA NA NA NA NA 

ISubtotal 1 NA 1 NA I NA I NA I NA I NA I NA NA NA 1 NA 1 NA NA 1 NA 1 

SURFACE WATER 
lnoraanics 

Aluminum 
Antimony 

Barium 

Iron 
Mercury 

Tin 
Vanadium 

Zinc 

l.OOE+OO 2.00E-01 - - - - 447 NA NA NA NA NA NA NA NA 

4.00E-04 8.00E-05 - - - - 229 NA NA NA NA NA NA NA NA 

7.00E-02 1.40E-02 1.43E-04 - - - 14.1 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 556 NA NA NA NA NA NA NA NA 

l.OOE-04 2.00E-05 8.57E-05 - - - 0.342 NA NA NA NA NA NA NA NA 

6.00E-01 1.20E-01 - - - - 21.9 NA NA NA NA NA NA NA NA 

7.00E-03 1.40E-03 - - - - 8.3 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 7.59 NA NA NA NA NA NA NA NA 

Semivolatile Organic Compounds 
Naphthalene I4.00E-0212.00E-021 - 1 - 1 - 1 - 1 0.25 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

o 
-I 
9 o 
o 
~ 
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NAS KEY WEST 
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Dose-Response Parameters Excavation Worker 

Parameter 

SURFACE SOIL 

Inorganics 

Antimony 

Subtotal 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Arsenic 

Beryllium 

Oral I Dermal Iinhalatio I 
RfD(1) RfD(1) RfD(1) 

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Antimony 

Barium 

Iron 

Mercury 

Tin 
Vanadium 

Zinc 

-
-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

7.00E-02 

3.00E-01 

1.00E-04 

6.00E-Ol 

7.00E-03 

3.00E-Ol 

- -
- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
8.00E-05 -
1.40E-02 1.43E-04 

6.00E-02 -
2.00E-05 8.57E-05 

1.20E-Ol -
1.40E-03 -
6.00E-02 -

Oral I Dermal . lin halation 
SF(2) SF(2) SF(2) 

7.30E-01 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk(4) 
Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi 

4.8 

NA 

8.4 

NA 

5.23 

0.128 

640 NA NA NA NA NA NA NA 

540 NA NA NA NA NA NA NA 

630 NA NA NA NA NA NA NA 

610 NA NA NA NA NA NA NA 

950 NA NA NA NA NA NA NA 

190 NA NA NA NA NA NA NA 

280 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

447 NA NA NA NA NA NA NA 

229 NA NA NA NA NA NA NA 

14.1 NA NA NA NA NA NA NA 

556 NA NA NA NA NA NA NA 

0.342 NA NA NA NA NA NA NA 

21.9 NA NA NA NA NA NA NA 

8.3 NA NA NA NA NA NA NA 

7.59 NA NA NA NA NA NA NA 

0.25 

NA 

\ 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



TABLE 7-28 

RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
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Dose-Response Parameters Excavation Worker 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk”’ 

Parameter RfD”’ RfD”’ RfD”’ SF”’ SF”’ SF”’ Concentration’3’ Ingestion1 Dermal llnhalatio 1 Total IIngestion Dermal IInhalation Total 
SHELLFISH-- CRAB”’ 

PesticideslPCBs 

Aldrin 13.00E-051 - 1 - II .70E+OlI - 1 - 1 0.00076 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
Heptachlor I5.00E-041 - 1 - 14.50E+OOl - 1 - 1 0.00078 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
SHELLFISH-- LOBSTER”’ 

lnorganics 
Mercury I3.00E-041 - 1 - 1 - 1 - 1 - 1 0.06 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

PesticideslPCBs 
Heptachlor epoxide 1.30E-05 - - 9.lOE+OO - - 0.00081 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA NA 1 .OE-07 1.9E-07 3.1 E-15 3.OE-07 1.6E-02 3.OE-02 NA 4.6E-02 
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TABLE 7-28 

RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 10 OF 12 

Dose-Response Parameters Excavation Worker 

Parameter 

-- 110 , SHELLFISH CRAB 
Pesticides/PCBs 

Aldrin 
Heptachlor 

Oral I Dermal Iinhalatio I 
RfD(11 RfD(11 RfD(11 

SHELLFISH-- LOBSTER 
Inorganics 

I Mercury 13.00E-041 

Pesticides/PCBs 
Heptachlor epoxide 1.30E-05 - -
Subtotal NA NA NA 
TOTAL NA NA NA 

Oral I Dermal Iinhalation 
SFI21 SFI21 SF(21 

9.10E+00 - -
NA NA NA 
NA NA NA 

Representative Cancer Risk I Non-Cancer Riskl41 
Concentrationl3l Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi 

0.00076 

0.00078 

0.06 NA NA NA NA NA NA NA 

0.00081 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA 1.0E-07 1.9E-07 3.1E-15 3.0E-07 1.6E-02 3.0E-02 NA 

Total 

NA 

NA 
NA 

4.6E-02 
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Parameter 

SURFACE SOIL 

Dose-Response Parameters Occupational Worker 
Oral Dermal lnhalatio Oral Derrnal Inhalation Representative Cancer Risk I Non-Cancer Riskf4’ 

RtD”’ RtD”’ RtD”’ SF’*’ SF’*’ SF’*’ Concentration’3’ Ingestion1 Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 

lnorganics 

Antimony I4.00E-0418.00E-051 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 NA 1 5.9E-03 1 1.4E-03 1 NA I7.2E-03 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 5.9E-03 1 1.4E-03 1 NA I7.2E-03 
SUBSURFACE SOIL 

lnorganics 

Arsenic 

Subtotal 
SEDIMENT 

1 3.00E-0416.00E-05 1 - II .50E+00~7.50E+00~1.51 E+Ol 1 0.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - - - - 

Antimony 4.00E-04 8.00E-05 - - - - 

Barium 7.00E-02 1.4OE-02 1.43E-04 - - - 

Iron 3.00E-01 6.00E-02 - - - - 

Mercury l.OOE-04 2.00E-05 8.57E-05 - - - 

Tin 6.00E-01 1.20E-01 - - - - 

Vanadium 7.00E-03 1.40E-03 - - - - 

Zinc 3.00E-01 6.00E-02 - - - - 

Semivolatile Organic Compounds 

Naphthalene 

Subtotal 

447 NA NA NA NA NA NA NA NA 
229 NA NA NA NA NA NA NA NA 
14.1 NA NA NA NA NA NA NA NA 
556 NA NA NA NA NA NA NA NA 

0.342 NA NA NA NA NA NA NA NA 
21.9 NA NA NA NA NA NA NA NA 

8.3 NA NA NA NA NA NA NA NA 
7.59 NA NA NA NA NA NA NA NA 

I4.00E-0212.00E-021 - 1 - 1 - 1 - 1 0.25 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
sg 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
$5 
-JA 
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RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
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Dose-Response Parameters Occupational Worker 

Parameter 
SURFACE SOIL 

In organics 
Antimony 

Subtotal 

SUBSURFACE SOIL 
Inorganics 

Arsenic 

Subtotal 

SEDIMENT 
Inorganics 

Arsenic 

Beryllium 

Oral I Dermal Iinhalatio I 
Rm(1) Rm(1) Rm(1) 

Semivolatile Organic Compounds 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 
Inorganics 

Aluminum 

Antimony 

Barium 

Iron 

Mercury 

Tin 

Vanadium 

Zinc 

-
-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

7.00E-02 

3.00E-01 

1.00E-04 

6.00E-01 

7.00E-03 

3.00E-01 

- -
- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
8.00E-05 -
1.4OE-02 1.43E-04 

6.00E-02 -
2.00E-05 8.57E-05 

1.20E-01 -
1.40E-03 -
6.00E-02 -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk'" 
Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi Total 

4.8 

NA 

8.4 

NA 

5.23 

0.128 

640 NA NA NA NA NA NA NA NA 
540 NA NA NA NA NA NA NA NA 
630 NA NA NA NA NA NA NA NA 
610 NA NA NA NA NA NA NA NA 
950 NA NA NA NA NA NA NA NA 
190 NA NA NA NA NA NA NA NA 
280 NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA 

447 NA NA NA NA NA NA NA NA 
229 NA NA NA NA NA NA NA NA 
14.1 NA NA NA NA NA NA NA NA 
556 NA NA NA NA NA NA NA NA 

0.342 NA NA NA NA NA NA NA NA 
21.9 NA NA NA NA NA NA NA NA 

8.3 NA NA NA NA NA NA NA NA 
7.59 NA NA NA NA NA NA NA NA 

0.25 

NA 

~;:o 
wCD 
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TABLE 7-28 

RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 12 OF 12 

Dose-Response Parameters Occupational Worker 

Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4’ 

Parameter RtD”’ RfD”’ RfD”’ SF’*’ SF’*’ SF”’ Concentration@’ Ingestion1 Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 

SHELLFISH-- CRAB@’ 

PesticideslPCBs 
Aldrin I3,00E-051 - 1 - II .70E+Oll - 1 - 1 0.00076 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Heptachlor I5.00E-041 - 1 - 1450E+001 - 1 - 1 0.00078 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SHELLFISH-- LOBSTER’51 
lnorganics 

Mercury I3.00E-041 - 1 - 1 - 1 - 1 - 1 0.06 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA ] 

PesticideslPCBs 
Heptachlor epoxide 1.30E-05 - - 9.10E+OO - - 0.00081 1 NA 1 NA 1 
Subtotal NA NA NA NA NA NA NA 1 NA 1 NA 1 NA 1 NA 1 NA 

TOTAL NA NA NA NA NA NA 

NA 1 NA 1 NA NA NA NA 

NA NA NA 
NA 1 NA I NA I NA I NA I 5.9E-‘03 1.4E-03 NA 7.2E-03 

1 Units are (mg/kg)/day. 
2 Units are [(mglkg)/day]-I. 

3 Units are ug/L for surface water, mg/kg for sediment and soil inorganics, and ug/kg for all other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

5 The shellfish ingestion scenario applies to adult residents only. 
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TABLE 7-28 

RME -- CHEMICAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
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Dose-Response Parameters Occupational Worker 

Representative Cancer Risk I Non-Cancer Risk'" 
Parameter 

Oral I Dermal Ilnhalatio I 
Rm,l) Rm,l) Rm,l) 

Oral I Dermal Ilnhalation 
SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermalllnhalatio I Total Ilngestioni Dermalllnhalationi Total 

,'"I SHELLFISH-- CRAB 
Pesticides/PCBs 

Aldrin 

Inorganics 

I Mercury 

Pesticides/PCBs 

Heptachlor epoxide 
Subtotal 

TOTAL 

1 Units are (mg/kg)/day. 

13.00E-041 

1.30E-OS 

NA 
NA 

2 Units are [(mg/kg)/day)-l. 

- -
NA NA 
NA NA 

0.00076 

0.00078 

0.06 NA NA 

9.10E+00 - - 0.00081 NA NA 
NA NA NA NA NA NA 

NA NA NA NA NA NA 

3 Units are 1l9/L for surface water, mg/kg for sediment and soil inorganics, and Ilg/kg for all other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

S The shellfish ingestion scenario applies to adult residents only. 

NA NA NA NA NA NA 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA S.9E-03 1.4E-03 NA 7.2E-03 
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TABLE 7-29 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
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Dose-Response Parameters Future Resident -- Child and Adult 

Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4) 

Parameter RfD”’ RtD”’ RtD”’ SF”’ SF’*’ SF’*’ Concentration’3’ Ingestion1 Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 

SURFACE SOIL 
lnorganics 

Antimony I4.00E-0418.00E-051 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 NA 1 1.5E-01 1 1.5E-031 NA 1 1.5E-01 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 1.5E-01 1 1.5E-03 1 NA 1 1.5E-01 

SUBSURFACE SOIL 

lnorganics 
Arsenic 
Subtotal 

1 3.00E-0416.00E-051 - II .50E+00~7SOE+OO~ 1.51 E+Ol 1 8.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SEDIMENT 

lnorganics 

Arsenic 1 3.00E-0416.00E-05 - 

Beryllium I5.OOE-031 1 .OOE-03 - 

Semivolatile Organic Compounds 
Benzo(a)anthracene - - - 

Benzo(a)pyrene 
Benzo(b)fluoranthene - - - 

Benzo(k)fluoranthene - - - 

Chrysene - 

Dibenzo(a,h)anthracene - - - 

lndeno(l,2,3-cd)pyrene - - - 

Subtotal NA NA NA 

SURFACE WATER 

150E+OO 7.50E+OO 1.51 E+Ol 5.23 

4.30E+OO - 6.30E+OO 0.128 

7.30E-01 1.46E+OO 3.1 OE-01 640 
7.30E+OO 146E+Ol 3.1 OE+OO 540 

7.30E-01 1.46E+OO 3.10E-01 630 

7.30E-02 1.46E-01 3.10E-02 610 

7.30E-03 1.46E-02 3.10E-03 950 

7.30E+OO 1.46E+Ol 3.10E+OO 190 
7.30E-01 1.46E+OO 3.10E-01 280 

NA NA NA NA 

5.6E-07 4.iE-07 NA 

3.9E-08 8.9E-10 NA 

3.4E-08 NA NA 
2.8E-07 NA NA 

3.3E-08 NA NA 

3.2E-09 NA NA 

5.OE-10 NA NA 

l.OE-07 NA NA 
1.5E-08 NA NA 

1 .I E-06 4.1E-07 NA 

9.7E-07 3.2E-02 9.7E-03 NA 

4.OE-08 4.7E-05 4.4E-07 NA 

3.4E-08 NA NA NA 
2.8E-07 NA NA NA 

3.3E-08 NA NA NA 
3.2E-09 NA NA NA 
5.OE-10 NA NA NA 
l.OE-07 NA NA NA 

1.5E-08 NA NA NA 

1.5E-06 3.2E-02 9.7E-03 NA 

4.2E-02 

4.7E-05 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

4.2E-02 

rl 
? 

Zinc I3.00E-0116.00E-021 - I - I - 1 - I 7.59 1 NA I NA I NA I NA I 3.OE-05 I 2.7E-05 I NA I5.7E-05 I 

8 
Semivolatile Organic Compounds 

s Naphthalene I4.00E-0212.00E-021 - 1 - 1 - 1 - 1 0.25 1 NA 1 NA 1 NA 1 NA 1 7.4E-06 1 1.8E-05 1 NA I2.5E-05 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 6.9E-01 j6.1E-01 1 NA 11,3E+OO 

..... 
I ..... ..... ..... 

§ 
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TABLE 7-29 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 1 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

Parameter 

SURFACE SOIL 

Inorganics 

Antimony 

Subtotal 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Arsenic 

Beryllium 

Oral I Dermal Iinhalatio I 
RID'l) RID,l) RID,l) 

3.00E-04 6.00E-05 -
5.00E-03 1.00E-03 -

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno( 1 ,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Antimony 

Barium 

Iron 

Mercury 

Tin 

Vanadium 

-
-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

7.00E-02 

3.00E-01 

1.00E-04 

6.00E-Ol 

7.00E-03 

- -
- -
- -
- -
- -
- -
- -

NA NA 

2.00E-Ol -
B.00E-05 -
1.4OE-02 1.43E-04 

6.00E-02 -
2.00E-05 B.57E-05 

1.20E-01 -
1.40E-03 -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

1.50E+00 7.50E+00 1.51 E+Ol 

4.30E+00 - 6.30E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3. 1 OE-03 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Riskl" 

Concentrationl3l Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi Total 

4.B 

NA 

B.4 

NA 

5.23 5.6E-07 4.1E-07 NA 9.7E-07 3.2E-02 9.7E-03 NA 4.2E-02 
0.12B 3.9E-OB B.9E-10 NA 4.0E-OB 4.7E-05 4.4E-07 NA 4.7E-05 

640 3.4E-OB NA NA 3.4E-OB NA NA NA NA 
540 2.BE-07 NA NA 2.BE-07 NA NA NA NA 
630 3.3E-OB NA NA 3.3E-OB NA NA NA NA 
610 3.2E-09 NA NA 3.2E-09 NA NA NA NA 
950 5.0E-l0 NA NA 5.0E-l0 NA NA NA NA 

190 1.0E-07 NA NA 1.0E-07 NA NA NA NA 
2BO 1.5E-OB NA NA 1.5E-OB NA NA NA NA 
NA 1.1 E-06 4.1E-07 NA 1.5E-06 3.2E-02 9.7E-03 NA 4.2E-02 

447 NA NA NA NA S.3E-04 4.7E-04 NA 1.0E-03 
229 NA NA NA NA 6.BE-01 6.0E-01 NA 1.3E+00 

14.1 NA NA NA NA 2.4E-04 2.1 E-04 NA 4.5E-04 
556 NA NA NA NA 2.2E-03 2.0E-03 NA 4.2E-03 

0.342 NA NA NA NA 1.4E-03 1.2E-03 NA 2.6E-03 
21.9 NA NA NA NA 4.3E-05 3.BE-05 NA B.2E-OS 
B.3 NA NA NA NA 1.4E-03 1.2E-03 NA 2.7E-03 
7.59 NA NA NA NA I 3.0E-0512.7E-051 NA 15.7E-051 

0.25 

NA 

0> 
--;;0 ..... co 
~< (!) • .......... 



TABLE 7-29 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 2 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4) 

Parameter RtD”’ RtD”’ RtD”’ SF’*’ SF’*’ SF”’ Concentration”’ Ingestion1 Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 
SHELLFISH-- CRAB”’ 

PesticideslPCBs 

Aldrin 13.00E-051 - 1 - 11.70E+Oll - 1 - 1 0.00076 1 1.5E-07 1 NA 1 NA I1.5E-071 2.4E-03 1 NA 1 NA 1 2.4E-03 
Heptachlor I5.00E-041 - 1 - )4.50E+OOl - 1 - 1 0.00078 1 4.19E-08 1 NA 1 NA I4.2E-0811.45E-041 NA 1 NA 1 1.5E-04 
SHELLFISH-- LOBSTER”’ 

lnorganics 

Mercury I3.00E-041 - 1 - 1 - 1 - 1 - 1 0.06 1 NA 1 NA 1 NA 1 NA 1 1.9E-02 1 NA 1 NA 1 1.9E-02 1 

PesticideslPCBs 

Heptachlor epoxide 1.30E-05 - - 9.10E+OO - - 0.00081 8.86.08 NA NA B.BE-08 5.8E-03 NA NA 5.8E-03 
Subtotal NA NA NA NA NA NA NA 2.8E-07 NA NA 2.8E-07 2.7E-02 NA NA 2.7E-02 
TOTAL NA NA NA NA NA NA NA 1.4E-06 NA NA l.BE-06 9.OE-01 6.2E-01 NA 1.5E+OO 

~ 
9 o 
o 
o 
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TABLE 7-29 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 2 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

Parameter' 

-- IIOJ SHELLFISH CRAB 

Pesticides/PCBs 

Aldrin 

Heptachlor 

Oral I Dermal Iinhalatio I 
Rm(1) Rm(1) Rm(1) 

SHELLFISH-- LOBSTER 

Inorganics 

I Mercury 13.00E-041 

Pesticides/PCBs 

Heptachlor epoxide 1.30E-05 - -
Subtotal NA NA NA 

TOTAL NA NA NA 

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

9.10E+00 - -
NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Riskl
' J 

Concentration(3) Ingestionl Dermallinhalatio I Total Iingestioni Dermallinhalationi Total 

0.00076 

0.00078 

0.06 NA NA NA NA I 1.9E-02 I NA NA 11.9E-021 

0.00081 8.8E-08 NA NA 8.8E-08 5.8E-03 NA NA 5.8E-03 
NA 2.8E-07 NA NA 2.8E-07 2.7E-02 NA NA 2.7E-02 
NA 1.4E-06 NA NA 1.8E-06 9.0E-01 6.2E-01 NA 1.5E+00 



TABLE 7-29 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 3 OF 12 

Dose-Response Parameters Trespasser--Adult 

Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4J 

Parameter RtD”’ RtD”’ RtD”’ SF@’ SF’*’ SF’*’ ConcentrationP Ingestion1 Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 

SURFACE SOIL 

lnorganics 
Antimony 1 4.00E-0418.00E-051 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 NA 1 2.8E-04 I3.2E-05 1 NA I3.1E-04 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 2.8E-04 I3.2E-05 1 1 3.1 E-04 

SUBSURFACE SOIL 

lnorganics 
Arsenic 
Subtotal 

SEDIMENT 

1 3.00E-0416.00E-051 - II .50E+00~7.50E+OO~ 1.51 E+Ol 1 8.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

lnoraanics 
I 

Arsenic 1 3.00E-04(6,00E-051 - II .50E+00~7.50E+00~1.51 E+Ol 1 

Beryllium 1 5.00E-0311 .OOE-03 1 - I4.30E+001 - 16.30E+OO 1 

Semivolatile Organic Compounds 

5.23 1 1.8E-0816.8E-081 NA 18.6E-081 4.1E-04 1 1.5E-03 1 NA 1 1.9E-03 

0.128 I 1.3E-091 1.5E-101 NA I1.4E-091 6.OE-07 I6.9E-081 NA 16.7E-07 

Benzo(a)anthracene - - - 7.30E-01 1.46E+OO 3.10E-01 640 l.lE-09 NA NA l.lE-09 NA NA NA NA 

Benzo(a)pyrene 7.30E+OO 1.46E+Ol 3.10E+OO 540 9.3E-09 NA NA 9.3E-09 NA NA NA NA 

BenzofbMuoranthene - - - 7.30E-01 1.46E+OO 3.1 OE-01 630 l.lE-09 NA NA l.lE-09 NA NA NA NA 

IBenzo(k)fluoranthene I - I - I - 
\ I 

I7.30E-021 1.46E-01 I 3.1 OE-02 I 

Chrysene F 7.30E-03 1.46E-02 3.1 OE-03 

Dibenzo(a,h)anthracene - - - 7.30E+OO 1.46E+Ol 3.1 OE+OO 

Indeno(l.2,3-cd)pyrene - - - 7.30E-01 1.46E+OO 3.1 OE-01 

ISubtotal 1 NA I NA I NA I NA I NA I NA I 

610 1 .OE-10 NA NA l.OE-10 NA NA NA NA 
950 1.6E-11 NA NA 1.6E-11 NA NA NA NA 

190 3.3E-09 NA NA 3.3E-09 NA NA NA NA 

280 4.8E-10 NA NA 4.8E-10 NA NA NA NA 
NA I 3.5E-08 I6.8E-081 NA II .OE-071 4.1 E-04 I 1.5E-03 I NA I l.SE-03 I 

SURFACE WATER 

» 
~ 
m en 

~ 
U1 
eN 
U1 
o 

~ 
o 
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o 
o 
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TABLE 7-29 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 3 OF 12 

Dose-Response Parameters Trespasser--Adult 

Parameter 
SURFACE SOIL 

Inorganics 
Antimony 
Subtotal 
SUBSURFACE SOIL 

Inorganics 
Arsenic 
Subtotal 
SEDIMENT 

Inorganics 
Arsenic 
Beryllium 

Oral I Dermal Iinhalatio I 
Rm(1) Rm(1) Rm(1) 

Semivolatile Organic Compounds 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 
Subtotal 
SURFACE WATER 

Inorganics 
Aluminum 
Antimony 
Barium 
Iron 
Mercury 
Tin 

- -
- -
- -
- -- -
- -
- -

NA NA 

1.00E+00 2.00E-01 
4.00E-04 B.OOE-OS 
7.00E-02 1.4OE-02 
3.00E-01 6.00E-02 
1.00E-04 2.00E-OS 
6.00E-01 1.20E-01 
7.00E-03 1.40E-03 Vanadium 

13.00E-0116.00E-021 

-
-
-
-
-
-
-

NA 

-
-

1.43E-04 

-
B.S7E-OS 

-
-

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

7.30E-01 1.46E+OO 3.10E-01 
7.30E+00 1.46E+01 3.10E+00 
7.30E-01 1.46E+00 3.10E-01 
7.30E-02 1.46E-01 3.10E-02 
7.30E-03 1.46E-02 3.10E-03 
7.30E+00 1.46E+01 3.10E+00 
7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Riskl") 

Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi Total 

4.B 
NA 

B.4 
NA 

S.23 
0.12B 

640 1.1 E-09 NA NA 1.1 E-09 NA NA NA NA 
S40 9.3E-09 NA NA 9.3E-09 NA NA NA NA 
630 1.1 E-09 NA NA 1.1 E-09 NA NA NA NA 
610 1.0E-10 NA NA 1.0E-10 NA NA NA NA 
9S0 1.6E-11 NA NA 1.6E-11 NA NA NA NA 
190 3.3E-09 NA NA 3.3E-09 NA NA NA NA 
2BO 4.BE-10 NA NA 4.BE-10 NA NA NA NA 
NA 3.SE-OB 6.BE-OB NA 1.0E-07 4.1E-04 1.SE-03 NA 1.9E-03 

447 NA NA NA NA 2.7E-OS 1.6E-OS NA 4.3E-OS 
229 NA NA NA NA 3.SE-02 2.0E-02 NA S.SE-02 
14.1 NA NA NA NA 1.2E-OS 7.1 E-06 NA 1.9E-OS 
SS6 NA NA NA NA 1.1 E-04 6.SE-OS NA 1.BE-04 
0.342 NA NA NA NA 7.0E-OS 4.0E-OS NA 1.1 E-04 

21.9 NA NA NA NA 2.2E-06 1.3E-06 NA 3.SE-06 
B.3 NA NA NA NA 7.2E-OS 4.2E-OS NA 1.1E-04 
7.S9 NA NA NA NA 11.SE-06IB.9E-071 NA 12.4E-061 

0.25 
NA 

~;o 
-"CD 
~< co· 
--...1-" 



D 
TABLE 7-29 

x 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 4 OF 12 

Dose-Response Parameters Trespasser--Adult 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’41 

Parameter RtD”’ RtD”’ RtD”’ SF’*’ SF’*’ SF’*’ 
SHELLFISH-- CRAB’5’ 

Concentratior?’ Ingestion1 Demral llnhalatio I Total IIngestion) Dermal llnhalationl Total 

PesticideslPCBs 

I3.00E-051 - 1 - 11.70E+Oll - 1 - 1 0.00076 1 NA 1 NA 1 NA 1 NA 1 NA 
1 

NA 
1 

NA 
1 

NA 

I5.00E-041 - 1 - 14.50E+OOl - 1 - 1 0.00078 1 NA 1 NA 
LOBSTER”’ 

1 NA 1 NA 1 NA 1 NA 1 NA 
SHELLFISH-- 

1 NA 

lnorganics 

Mercury I3.00E-041 - 1 - 1 - 1 - 1 - 1 0.06 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

PesticideslPCBs 
Heptachlor epoxide 1.30E-05 - - 9.10E+OO - - 0.00081 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

A TOTAL NA NA NA NA 
lA 

NA NA NA 3.5E-08 6.8E-08 NA l.OE-07 3.6E-02 2.2E-02 NA 5.8E-02 

Parameter 

-- l"l SHELLFISH CRAB 
Pesticides/PCBs 

Aldrin 

Inorganics 

I Mercury 

Pesticides/PCBs 
Heptachlor epoxide 
Subtotal 
TOTAL 

TABLE 7-29 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 4 OF 12 

Dose-Response Parameters Trespasser --Adult 

Oral I Dermal Iinhalatio I Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk"l 
Rm(11 Rm(11 Rm(11 SF(21 SF(21 SF(2I Concentration(31 Ingestionl Dermallinhalatio I Total Iingestioni Dermallinhalationi Total 

0.00076 

0.0007B 

13.00E-041 0.06 NA NA NA NA NA NA NA NA 

1.30E-05 - - 9.10E+00 - - O.OOOBl NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 3.5E-OB 6.BE-OB NA 1.0E-07 3.6E-02 2.2E-02 NA 5.BE-02 

0> 
--:::0 
->'<0 
~< 
<D . 
--.1->' 
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CTE-XHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
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Dose-Response Parameters Trespasser--Adolescent 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4’ 

Parameter RtD”’ RtD”’ RtD”’ SF’*’ SF’*’ SF’*’ Concentration’3’ Ingestion1 Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 

SURFACE SOIL 
lnorganics 

Antimony I4.00E-041 B.OOE-051 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 1 6.2E-04 1 9.5E-06 1 NA 1 6.3E-04 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 6.2E-04 I9.5E-06 1 NA I6.3E-04 
SUBSURFACE SOIL 

lnorganics 

Arsenic 

Subtotal 
SEDIMENT 

lnorganics 

1 3.00E-0416.00E-051 - ~1.50E+00~7.50E+OO~ 1.51 E+Ol 1 8.41 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

4 Arsenic 1 3.00E-04(6.00E-051 - II .50E+OO[ 7.50E+0011.51 E+Ol 1 5.23 1 1.2E-08 j3.1E-081 NA 14.3E-081 9.OE-04 I2.4E-03 1 NA 1 3.3E-03 
I, Beryllium - 0.128 8.1E-10 NA 1.3E-06 NA 

Gi 

1 5.00E-031 1 .OOE-031 14.30E+OOl - I6.30E+001 1 16.9E-111 lB.BE-101 1 l.lE-071 I1.4E-06 
Semivolatile Organic Compounds 

Benzo(a)anthracene I - I - I - I7.30E-01 I1,46E+OOl 3,10E-01 I 640 1 6.9E-10 I NA I NA I6.9E-101 NA I NA I NA I NA 

Benzo(a)pyrene 1 - 1 - 1 - ~7.30E+00~1.46E+01~3.10E+OO~ 540 1 5.8E-09 1 NA 1 NA 15.8E-091 NA 1 NA 1 NA 1 NA 
Benzo(b)fluoranthene I - I - I - I7.30E-01 I1.46E+OOl 3.10E-01 I 

Benzo(k#luoranthene I - I - I - I 7.30E-021 1 .L 

630 1 6.8E-10 1 NA l NA l6.8E-101 NA l NA 
I I I--.-I ---- I ---- 

1 NA I NA 
16E-01 I 3.10E-02 I 610 I 6.5~-II I NA I NA l6.5~-III NA I NA I NA I NA 

Chrysene 7.30E-03 1.46E-02 3.10E-03 950 

Dibenzo(a,h)anthracene - - - 7.30E+OO 1.46E+Ol 3.1 OE+OO 190 

Indeno(l,2,3-cd)pyrene - - - 7.30E-01 1.46E+OO 3.1 OE-01 280 
Subtotal NA NA NA NA NA NA NA 

l.OE-11 NA NA 

2.OE-09 NA NA 

3.OE-10 NA NA 
2.2b08 3 IE-08 NA 

l.OE-11 NA NA NA NA 
2.OE-09 NA NA NA NA 
3.OE-10 NA NA NA NA 
53F-08 9OF-04 7AF-M NA 

SURFACE WATER 

lnoraanics 

Mercury l.OOE-04 2.00E-05 8.57E-05 - - - 0.342 NA NA NA NA ISE-04 6SE-05 NA 2.2E-04 
Tin 6.00E-01 1.20E-01 - - - - 21.9 NA NA NA NA 4.9E-06 2.1E-06 NA 6.9E-06 

0 Vanadium 7.00E-03 1.40E-03 - - - - a.3 NA NA NA NA 1.6E-04 6.7E-05 NA 2.3E-04 

d 
Zinc 3.00E-01 6.00E-02 - - - - 7.59 NA NA NA NA 3.4E-06 1.4E-06 NA 4.8E-06 sxl 

E 
Semivolatile Organic Compounds 0,s 

Naphthalene I4.00E-0212.00E-021 - 1 - 1 - 1 - 1 0.25 1 NA 1 NA 1 NA 1 NA 1 8.3E-07 1 1.3E-05 1 NA 1 1.4E-05 W’ 
-I 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 
41-r 

NA 1 NA 1 NA 1 NA 1 NA 1 7.7E-02 1 3.3E-021 NA 1 l.lE-01 

-..J 
I ...... ...... 

01 

§ 
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Parameter 

SURFACE SOIL 

Inorganics 

Antimony 

Subtotal 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Arsenic 

Beryllium 

TABLE 7-29 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 5 OF 12 

Dose-Response Parameters Trespasser--Adolescent 

Oral I Dermal Iinhalatio J Oral J Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk!" 
RfD(1) Rm(1) Rm(1) SFm SFm SFm Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi 

4.B 
NA 

B.4 
NA 

5.23 

0.12B 

Total 

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Antimony 

Barium 

Iron 

Mercury 

Tin 

Vanadium 

-
-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

7.00E-02 

3.00E-Ol 

1.00E-04 

6.00E-Ol 

7.00E-03 

- -
- -
- -
- -
- -
- -
- -

NA NA 

2.00E-Ol -
B.00E-05 -
1.40E-02 1.43E-!r4 

6.00E-02 -
2.00E-05 B.57E-05 

1.20E-Ol -
1.40E-03 -

7.30E-Ol 1.46E+00 3.10E-Ol 640 

7.30E+00 1.46E+Ol 3.10E+00 540 

7.30E-01 1.46E+00 3.10E-Ol 630 

7.30E-02 1.46E-Ol 3.10E-02 610 

7.30E-03 1.46E-02 3. 1 OE-03 950 

7.30E+00 1.46E+Ol 3.10E+00 190 

7.30E-Ol 1.46E+00 3.10E-Ol 2BO 
NA NA NA NA 

- - - 447 

- - - 229 

- - - 14.1 
- - - 556 

- - - 0.342 
- - - 21.9 

- - - B.3 
7.59 

0.25 

NA 

6.9E-l0 NA NA 6.9E-l0 NA NA NA NA 
5.BE-09 NA NA 5.BE-09 NA NA NA NA 
6.BE-l0 NA NA 6.BE-10 NA NA NA NA 
6.5E-l1 NA NA 6.5E-ll NA NA NA NA 
1.0E-ll NA NA 1.0E-ll NA NA NA NA 
2.0E-09 NA NA 2.0E-09 NA NA NA NA 
3.0E-10 NA NA 3.0E-l0 NA NA NA NA 
2.2E-OB 3.1E-OB NA 5.3E-OB 9.0E-04 2.4E-03 NA 3.3E-03 

NA NA NA NA 6.0E-05 2.5E-05 NA B.5E-05 
NA NA NA NA 7.6E-02 3.2E-02 NA 1.1 E-Ol 
NA NA NA NA 2.7E-05 1.1 E-05 NA 3.BE-05 
NA NA NA NA 2.5E-04 1.1 E-04 NA 3.5E-04 
NA NA NA NA 1.5E-04 6.5E-05 NA 2.2E-04 
NA NA NA NA 4.9E-06 2.1 E-06 NA 6.9E-06 
NA NA NA NA 1.6E-04 6_7E-05 NA 23E-04 

NA I 3.4E-0611.4E-061 NA 14.BE-061 NA NA NA 
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Dose-Response Parameters Trespasser--Adolescent 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4’ 

Parameter RfD”’ RfD”’ RfD”’ SF’2’ SF’*’ SF’*’ 
SHELLFISH-- CRAB”’ 

Concentration@’ Ingestion! Dermal llnhalatio I Total IIngestion/ Dermal IInhalation Total 

PesticideslPCBs 

Aldrin I3.00E-051 - 1 - II .70E+Oll - 1 - 1 
I500E-041 - 1 - 14.50E+OOl - 1 - 1 Heptachlor 

SHELLFISH-- LOBSTER”’ 

lnorganics 

Mercury I3.00E-041 - 1 - 1 - 1 - 1 - 1 

PesticideslPCBs 

Heptachlor epoxide 1.30E-05 - - 9.10E+OO - - 

Subtotal NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA 

0.00076 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

0.00078 I NA I NA I NA I NA I NA I NA I NA I NA 

0.06 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA ] 

0.00081 NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA 
NA 2.2E-08 3.1E-08 NA 5.3E-08 7.9E-02 3.5E-02 NA 1 .I E-01 

» 
~ 
m en 
cO 
";-l 
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Parameter 

-- 1(5) SHELLFISH CRAB 
Pesticides/PCBs 

Aldrin 

Inorganics 
I Mercury 

Pesticides/PCBs 
Heptachlor epoxide 
Subtotal 
TOTAL 
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NAS KEY WEST 
PAGE 6 OF 12 

Dose-Response Parameters Trespasser--Adolescent 

Oral I Dermal Iinhalatio I Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk!" 
Rm(1) RfD(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermal Iinhalationi 

0.00076 

0.00078 

13.00E-041 0.06 NA NA NA NA NA NA NA 

1.30E-OS - - 9.10E+00 - - 0.00081 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 2.2E-08 3.1E-08 NA S.3E-08 7.9E-02 3.SE-02 NA 

Total 

NA 

NA 
NA 

1.1 E-Ol 

(J) 
--;:0 
~CD 
~< <0 . 
--..J~ 
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Dose-Response Parameters Maintenance Worker 

Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4’ 

Parameter RtD”’ RtD”’ RtD”’ SF’2’ SFL2’ SF’*’ Concentration@ Ingestion] Dermal llnhalatio I Total IIngestion Dermal llnhalationl Total 

SURFACE SOIL 
lnorganics 

Antimony 1 4.00E-041 B.OOE-051 - 1 - 1 - 1 - 1 4.81 NA I NA I NA I 1 2.8E-04 1 3.2E-05 1 NA 1 3.1 E-04 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 2.8E-04 I3.2E-05 1 NA I3.1E-04 

SUBSURFACE SOIL 
lnorganics 

Arsenic 
Subtotal 

SEDIMENT 

1 3.00E-0416.00E-051 - II .50E+00~7.50E+00~1.51 E+Ol 1 8.41 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

lnorganics 
Arsenic 

Beryllium 

1 3.00E-0416,00E-051 - II .50E+00~7.50E+OO~ 1.51 E+Ol 1 5.231 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

1 5.00E-031 1 .OOE-031 - 14.30E+OOl - 16.30E+OOl 0.1281 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Semivolatile Organic Compounds 
IBenzolahnthracene I - I - I - I7.30E-01 I1.46E+OOl 3.10E-01 I 

\ I 

Benzolakwrene - - 17.30E+OOj 1.4 

IDibenzofa.h1anthracenel - I - I - ~7.30E+0011.46E+01 3.1 OE+OO I 

Ilndenorl.2.3-cdkwrene I - I - I - I7.30E-01 I 1.4 

I 

SURFACE WATER 

Semivolatile Organic Compounds 
Naphthalene 1 4.00E-0212.00E-021 - 1 - 1 - 1 - 1 0.251 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

--.J 
I ..... ..... 

--.J 
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Dose-Response Parameters Maintenance Worker 

Parameter 
Oral I Dermal !Inhalatio ! 
RfD(1) RfD(1) RfD(1) 

SURFACE SOIL 

Inorganics 

Antimony 

Subtotal 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Arsenic 

Beryllium 

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)f1uoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Antimony 

Barium 

Iron 

Mercury 

Tin 

Vanadium 
Zinc 

-
-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

7.00E-02 

3.00E-01 

1.00E-04 

6.00E-01 
"7 nnE:: n'l 
, .VVL--V-.J 

3.00E-01 

- -
- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
8.00E-05 -
1.40E-02 1.43E-04 

6.00E-02 -
2.00E-05 8.57E-05 

1.20E-01 -
1.40E-03 -

6.00E-02 -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- = -

- - -

Representative Cancer Risk I Non-Cancer Risk(4
) 

Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi 

4.8 

NA 

8.4 

NA 

5.23 

0.128 

640 NA NA NA NA NA NA NA 

540 NA NA NA NA NA NA NA 

630 NA NA NA NA NA NA NA 

610 NA NA NA NA NA NA NA 
950 NA NA NA NA NA NA NA 
190 NA NA NA NA NA NA NA 

280 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

447 NA NA NA NA NA NA NA 

229 NA NA NA NA NA NA NA 

14.1 NA NA NA NA NA NA NA 

556 NA NA NA NA NA NA NA 
0.342 NA NA NA NA NA NA NA 

21.9 NA NA NA NA NA NA NA 
8.3 Nil. Nil. Nil. NA NA NA NA 

7.59 NA NA NA NA NA NA NA 

0.25 

NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
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Dose-Response Parameters’ Maintenance Worker 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskt4’ 

Parameter RfD”’ RfD”’ RfD”’ SF”’ SF’*’ SF”’ 
. SHELLFISH-- CRAB”) 

Concentration’3’ Ingestion1 Dermal llnhalatio 1 Total IIngestion Dermal Iinhalation Total 

PesticideslPCBs 

Aldrin 13.00E-051 - 1 - 11,70E+Oll - -1 - 1 0.000761 NA 1 NA 

I500E-041 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Heptachlor - 1 - 14,50E+001 - 1 - 1 0.000781 NA 1 NA 1 NA 1 NA 1 NA NA NA NA 
SHELLFISH-- LOBSTER”’ 

1 1 1 

lnorganics 

Mercury I3.00E-041 - 1 - 1 - 1 - 1 - 1 ‘3.04 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

PesticidesiPCBs 
Heptachlor epoxide 1.30E-05 - - 9.10E+OO - - 0.00081 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA NA NA NA NA NA 2.8E-04 3.2E-05 NA 3.1 E-04 

(") 

9 
o 
o 
o ...., 

Parameter 

-- 1(5) SHELLFISH CRAB 
Pesticides/PCBs 

Aldrin 

Inorganics 
1 Mercury 

Pesticides/PCBs 
Heptachlor epoxide 
Subtotal 
TOTAL 
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Dose-Response Parameters Maintenance Worker 
Representative Cancer Risk I Non-Cancer Risk'" Oral 1 Dermal Iinhalatio J 

Rm(1) Rm(1) Rm(1) 
Oral t Dermal Iinhalation 
SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi Total 

0.00076 

0.00078 

13.00E-041 0.061 NA NA NA NA NA NA NA NA 

1.30E-05 - - 9.10E+00 - - 0.00081 NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA 2.8E-04 3.2E-05 NA 3.1 E-04 

~:::o 
weD ....... < 
(0 . 
--.J ...... 
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-4 
.!A 
6 

2 
0 

I 
llron 
Mercury 
Tin 

W-!XliUrr! 

1 3.00E-01 I 6.00E-02 I - 556 NA NA NA NA NA NA NA NA 
1 1 .OOE-041 2.00E-051 857E-05 0.342 NA NA NA NA NA NA NA NA 
I 6 OOE-01 I 1 20E-01 I - _.__ - _. ..-_- . 21.9 NA NA NA NA NA NA NA NA 
I ?.QOE-031 1 .aQE-ngI - - 8.3 N.4 N.4 N.A N,A N.4 NA N.A N.4 

IZinc 1 3.00E-Olj6.00E-021 - I , - I - I - I 7.591 NA I NA I NA I NA I NA I NA I NA I NA I I 

I: Semivolatile Organic Compounds ._ 
s Naphthalene I4.00E-0212.00E-021 - 1 - 1 - 1 - 1 0.251 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Parameter 
SURFACE SOIL 

Dose-Response Parameters Excavation Worker 

Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk14’ 
RtD”’ RtD”’ RR+” SF’*’ SF”’ SF”’ Concentration@ Ingestion1 Dermal llnhalatio 1 Total IIngestion Dermal llnhalationl Total 

lnoraanics 

Antimony 1 4.00E-0418.00E-051 - 1 - 1 - 1 - 1 4.81 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SUBSURFACE SOIL 
lnorganics 

Arsenic 

Subtotal 

SEDIMENT 

1 3.00E-041 S.OOE-051 - II .50E+00~7.50E+00~1.51 E+Ol 1 8.41 6.2E-09 I9.7E-091 7.8E-16 I I .SE-081 1.9E-03 I 3.OE-03 1 NA I 5.OE-03 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 6.2E-09 I9.7E-091 7.8~-16 [I.~E-081 1.9E-03 I 3.OE-03 1 NA I ~.oE-03 

lnoiganics 
Arsenic 1 3.00E-0416.00E-051 - II .50E+00~7.50E+00~1.51 E+Ol 1 5.231 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Beryllium 1 5.00E-031 1 .OOE-031 - 14.30E+OOj - I6.30E+001 0.1281 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
Semivolatile Oraanic Comoounds 

Benzo(a)anthracene I - I - I - I7.30E-01 I1.46E+OOl 3.10E-01 I 
Benzo(a)bvrene i - 1 - 1 - 17.30E+0011., 46E+Olj 3.1 OE+OO . ,. , , 

Benzo(b)fluoranthene I - I - I - I7,30E-01 I1,46E+001 3.10E-01 

jBenzo(k)fluoranthene 1 - 1 - 1 - j7.30E-021 l&E-01 I : I.1 OE-02 

Chrysene 1 - ! - ! - I7.30E-031 1.46E-02 3.10E-03 

jDibenzo(a,h)anthracenel - I - I - ~7.30E+00~1.46E+01 3,10E+OO 
46E+OO 3.1 OE-01 ndeno(l,2,3-cd)pyrene I - I - I - I7.30E-011 I., 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SURFACE WATER 

640 NA NA NA NA NA NA NA NA 
540 NA NA NA NA NA NA NA NA 
630 NA NA NA NA NA NA NA NA 
610 NA NA NA NA NA NA NA NA 
950 NA NA NA NA NA NA NA NA 
190 NA NA NA NA NA NA NA NA 
280 NA NA NA NA NA NA NA NA 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - - - - 447 NA NA NA NA NA NA NA NA 
Antimony 4.00E-04 8.00E-05 - - - - 229 NA NA NA NA NA NA NA NA 
Barium 7.00E-02 1.40E-02 1 &E-O4 - - - 14.1 NA NA NA NA NA NA NA NA 

» 
~ 
o 
m 
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Dose-Response Parameters Excavation Worker 

Parameter 
Oral I Dermal Iinhalatio I 
Rm(11 Rm(11 Rm(1} 

SURFACE SOIL 

Inorganics 

Antimony 

Subtotal 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Arsenic 

Beryllium 

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )f1uoranthene 

Benzo(k)fluoranthene 

Chrysene 
Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 
Antimony 

Barium 

Iron 

Mercury 

Tin 
\/::ln~rlhlm 

- -
- -
- -
- -
- -
- -
- -

NA NA 

1.00E+00 2.00E-01 

4.00E-04 8.00E-05 

7.00E-02 1.40E-02 

3.00E-01 6.00E-02 

1.00E-04 2.00E-05 

6.00E-01 1.20E-01 

7.00E-03 1.40E-03 

13.00E-0116.00E-021 

-
-
-
-
-
-
-

NA 

-
-

1.43E-04 

-
8.57E-05 

-
-

Oral I Dermal Iinhalation 
SFm SFm SFm 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk(41 

Concentration(3 Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi Total 

4.8 

NA 

8.4 

NA 

5.23 

0.128 

640 NA NA NA NA NA NA NA NA 

540 NA NA NA NA NA NA NA NA 

630 NA NA NA NA NA NA NA NA 

610 NA NA NA NA NA NA NA NA 
950 NA NA NA NA NA NA NA NA 
190 NA NA NA NA NA NA NA NA 

280 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

447 NA NA NA NA NA NA NA NA 
229 NA NA NA NA NA NA NA NA 

14.1 NA NA NA NA NA NA NA NA 

556 NA NA NA NA NA NA NA NA 
0.342 NA NA NA NA NA NA NA NA 

21.9 NA NA NA NA NA NA NA NA 

8.3 NA NA filA I\!A NA NA NA NA 

7.591 NA NA NA NA NA NA NA NA 

NA 



TABLE 7-29 

CTE--CHEMCIAL SPECIFIC RISKS AT IR 7 
NAS KEY WEST 
PAGE 10 OF 12 

Dose-Response Parameters Excavation Worker 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskf4’ 

Parameter RfD”’ RfD”’ RtD”’ SF’*’ SF”’ SF’*’ 
SHELLFISH-- CRAB’51 

Concentration’3’ Ingestion1 Dermal llnhalatio I Total IIngestion Dermal IInhalation Total 

PesticideslPCBs 

Aldrin 13.00E-051 - 1 - ]1.70E+OlI - 1 - 1 0.000761 NA 1 NA 1 NA 1 NA 1 NA 1 NA NA NA 
Heptachlor I5.00E-041 - 1 - 14.50E+001 

1 1 
- 1 - 1 0.000781 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SHELLFISH-- LOBSTERt5’ 
1 NA 1 NA 

lnorganics 

Mercury I3.00E-041 - 1 - 1 - 1 - 1 - 1 0.04 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

PesticideslPCBs 

Heptachlor epoxide 1.30E-05 - - 9.10E+OO - - 0.00081 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA 6.2E-09 9.7E-09 7.8E-16 1.6E-08 1.9E-03 3.OE-03 NA 5.OE-03 

» 
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m en 
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Parameter 

-- 1(51 SHELLFISH CRAB 
Pesticides/PCBs 

Aldrin 

Inorganics 
1 Mercury 

Pesticides/PCBs 
Heptachlor epoxide 
Subtotal 

TOTAL 
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Dose-Response Parameters Excavation Worker 

Oral I Dermal IlnhalatiO I Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Riskl41 
RWl11 RW(11 RW(11 SF(21 SF(21 SF(21 Concentration(3 Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi 

0.00076 

0.00078 

13.00E-041 0.061 NA NA NA NA NA NA NA 

1.30E-OS - - 9.10E+00 - - 0.00081 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 6.2E-09 9.7E-09 7.8E-16 1.6E-08 1.9E-03 3.0E-03 NA 

Total 

NA 

NA 
NA 

S.OE-03 
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Parameter 
SURFACE SOIL 

Dose-Response Parameters Occupational Worker 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskr4’ 

RtD(” RtD”’ RtD”’ SF’*’ SF’*’ SF”’ Concentration@ Ingestion1 Dermal llnhalatio I Total llngestionl Dermal llnhalationl Total 

lnorganics 

1 4.00E-0418.00E-051 - 1 - 1 - 1 - 1 4.81 NA [ NA 1 NA 1 NA 1 59E-03 I2.7E-041 NA j6,1E-03 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 5.9E-03 1 2.7E-041 NA 1 6.1 E-03 

SUBSURFACE SOIL 

lnorganics 

Arsenic 1 3.00E-041 6.00E-051 - II .50E+001750E+001 1.51 E+Ol 1 8.41 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
SEDIMENT 

lnoraanics 

Arsenic 1 3.00E-041 S.OOE-05 1 - II SOE+OO] 7.50E+0011.51 E+Ol 1 5.231 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Beryllium I5.00E-0311 .OOE-03 1 - 14.30E+001 - 16.30E+OO 1 0.1281 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

lnorganics 
Aluminum 

Antimony 

Barium 
Iron 

Mercury 

Tin 

l.OOE+OO 2.00E-01 - - - - 447 NA NA NA NA NA NA NA NA 
4.00E-04 8.00E-05 - - - - 229 NA NA NA NA NA NA NA NA 
7.00E-02 1.40E-02 1.43E-04 - - - 14.1 NA NA NA NA NA NA NA NA 
3.00E-01 6.00E-02 - - - - 556 NA NA NA NA NA NA NA NA 
l.OOE-04 2.00E-05 8.57E-05 - - - 0.342 NA NA NA NA NA NA NA NA 
6.00E-01 1.20E-01 - - - - 21.9 NA NA NA NA NA NA NA NA 

l’znadium I 7 nnF-n-1 1 nnF-n-1 - - - - I .““L “V , .7”L “V I I I I 8.31 ?!A 1 ??A f ??A 1 h’A 1 l’lrl NA NA NA NA 

Zinc 13.00E-OlI6.00E-021 - 1 - 1 - 1 - 1 7.59) NA 1 NA 1 NA 1 NA 1 NA NA NA NA 
Semivolatile Organic Compounds 

Naphthalene I4.00E-0212.00E-021 - 1 - 1 - 1 - 1 0.251 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
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Dose-Response Parameters Occupational Worker 

Parameter 
Oral I Dermal Iinhalatio I 

Rm(1) Rm(1) Rm(1) 

SURFACE SOIL 
Inorganics 

Antimony 

Subtotal 

SUBSURFACE SOIL 
Inorganics 

Arsenic 

Subtotal 

SEDIMENT 
Inorganics 

Arsenic 

Beryllium 

Semivolatile Organic Compounds 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 
Inorganics 

Aluminum 

Antimony 

Barium 

Iron 

Mercury 

Tin 

Vanadium 
Zinc 

-
-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

7.00E-02 

3.00E-01 

1.00E-04 

6.00E-01 

7.00E-03 

3.00E-01 

- -
- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
8.00E-05 -
1.40E-02 1.43E-04 

6.00E-02 -
2.00E-05 8.57E-05 

1.20E-01 -
1.40E-03 -

6.00E-02 -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 L46E+OO 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -
- - -
- - -
- - -
- - -
- - -

- - -

Representative Cancer Risk I Non-Cancer Riskl4
' 

Concentration(3) Ingestion I Dermallinhalatio I Total Iingestioni Dermallinhalationi Total 

4.8 

NA 

8.4 

NA 

5.23 

0.128 

640 NA NA NA NA NA NA NA NA 

540 NA NA NA NA NA NA NA NA 
630 NA NA NA NA NA NA NA NA 

610 NA NA NA NA NA NA NA NA 
950 NA NA NA NA NA NA NA NA 

190 NA NA NA NA NA NA NA NA 
280 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

447 NA NA NA NA NA NA NA NA 
229 NA NA NA NA NA NA NA NA 

14.1 NA NA NA NA NA NA NA NA 
556 NA NA NA NA NA NA NA NA 

0.342 NA NA NA NA NA NA NA NA 

21.9 NA NA NA NA NA NA NA NA 
8.3 NA NA NA NA .,A .,A ~'A ~'I\ ",... ",... .. ,... ,,,-. 

7.59 NA NA NA NA NA NA NA NA 

0.25 

NA 
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Parameter 

Dose-Response Parameters Occupational Worker 
Oral Dermal lnhalatio Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskt4’ 

RtD”’ RtD”’ RtD”’ SF@’ SF@ SF12’ Concentrationp’ Ingestion1 Demral llnhalatio 1 Total IIngestion Dermal llnhalationl Total 

SHELLFISH-- CRAB”’ 
PesticideslPCBs 

I3.00E-051 - 1 - II .70E+OlI - 1 - 1 0.00076l NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

I5.00E-041 - 1 - 14SOE+001 - 1 - 1 0.000781 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SHELLFISH-- LOBSTER”’ 

1 

lnorganics 

Mercury I3.00E-041 - 1 - 1 - 1 - 1 - 1 0.061 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

Pesticides/PCBs 

Heptachlor epoxide 1.30E-05 - - Q.lOE+OO - - 0.00081 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA NA NA NA NA NA SQE-03 2.7G04 NA 6.1 E-03 

1 Units are (mg/kg)/day. 
2 Units are [(mg/kg)/day]-1 
3 Units are pg/L for surface water, mg/kg for sediment and soil inorganics, and ug/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor, 

5 The shellfish ingestion scenario applies to adult residents only. 
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Dose-Response Parameters Occupational Worker 

Oral I Dermal Iinhalatio I Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(41 

Rm(11 Rm(11 Rm(11 SF(2) SF(2) SF(2) Concentration(3) Ingestionl Dermallinhalatio I Total Iingestioni Dermallinhalationi 

13.00E-041 0.061 NA NA NA NA NA 1 NA NA 

1.30E-05 - - 9.10E+00 - - 0.00081 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA 5.9E-03 2.7E-04 NA 

I\) 
I\) 1 Units are (mg/kg)/day. 

() 
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2 Units are [(mg/kg)/day)-1. 
3 Units are 1l9/L for surface water, mg/kg for sediment and soil inorganics, and 1l9/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

5 The shellfish ingestion scenario applies to adult residents only. 

Total 

NA 

NA 
NA 

6.1 E-03 
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7.7 ECOLOGICAL RISK ASSESSMENT 
)/‘.. 

This section presents the results of the ecological risk assessment performed at IR 7 including a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

7.7.1 Problem Formulation 

This section presents the problem formulation including a discussion of available habitats, ecological 

receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, selection of 

ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 

7.7.1 .I Habitat Types and Ecological Receptors 

/- _. 

Section 7.1 (See Figure 7-13) describes the physical setting at IR 7. The site consists of the USDA 

Animal Import Center and surrounding grounds, a wooded area to the west of this facility, and shorelines 

along the east and west sides of Fleming Key. Terrestrial habitat over much of the site consists of turf 

grass and weedy areas. Wooded portions of the site are dominated by Australia pine and Brazilian 

pepper. A narrow strip of black mangrove is located along the west shoreline. The east shoreline is 

rocky, with turf grass extending down to the high tide line. Terrestrial receptors at IR 7 include various 

invertebrates, reptiles, birds, and mammals such as raccoons, opossums, and possibly co’tton rats 

(Sigmodon hispidus), as well as exotic rodents such as the black rat (Rattus rattus) and house mouse 

(Mus musculus). There is no fresh water at the site. 

Aquatic habitat along both the east and west shorelines of IR 7 is dominated by vast expanses of turtle 

grass, with manatee grass (Syringodium filiforme) and shoal grass (/-Module wrighti/) present in some 

areas. Numerous fish were observed near both shorelines during sampling activities of August through 

October 1996. Other aquatic animal life included spiny lobster, queen conch, stone crab I(Menippe 

mercenaria), spiny spider crab (Mithrax spinosissimus), and loggerhead sponge (Spheciospongia 

vesparium). Lobster, stone crab, spiny spider crab, and turtle grass were collected from the nearshore 

vicinity of the site for tissue analysis. 

, -7 

Based on water quality measurements and the richness and diversity of aquatic life observed, the 

nearshore waters at the site are of excellent quality. DO levels were relatively high, ranging from 

4.99 mg/L to 12.39 mg/L (Appendix C, Table C.l-3). Water clarity (as indicated by turbidity) was high (0 to 

4 NTUs), suggesting that the water is low in suspended matter (silt, fine particulate organic matter, 

microscopic organisms) and high in light transmissivity. Salinity values ranged from 32.4 to 37.1 ppt, and 
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vicinity of the site for tissue analYSis. 

Based on water quality measurements and the richness and diversity of aquatic life observed, the 

nearshore waters at the site are of excellent quality. DO levels were relatively high, ranging from 

4.99 mg/L to 12.39 mg/L (Appendix C, Table C.1-3). Water clarity (as indicated by turbidity) was high (0 to 

4 NTUs). suggesting that the water is low in suspended matter (silt, fine particulate organic matter, 

microscopic organisms) and high in light transmissivity. Salinity values ranged from 32.4 to 37.1 ppt, and 
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are assumed to vary with salinities in this part of the Gulf of Mexico. Temperatures ranged from 28.3 to 

31°C (82.9 and 87.8”F, respectively) and would also be moderated by seasonal patterns of water 

temperature in the Gulf. 

Ecological receptors listed as threatened, endangered, or of special concern that could potentially be 

exposed to site-related contamination are limited primarily to piscivorous birds such as the little blue 

heron, snowy egret, tricolored heron, brown pelican, and osprey, which are all state listed as SSC. 

Ospreys were observed near the site during August to October sampling activities, and ospreys nests are 

located approximately 1,300 feet north and 2,600 feet south of the site (IT Corporation, 1994). Indigo 

snakes (state and federally listed as threatened) and red rat snakes (state listed as SSC) could potentially 

inhabit some on-site areas. The white-crowned pigeon (state listed as threatened) could occasionally 

forage on the site. The Lower Keys marsh rabbit is not known to exist on Fleming Key, and there are no 

sandy beaches favored as nesting habitat for sea turtles on the island. There are no known ealgle nests 

on or near Fleming Key, but bald eagles could occasionally forage in nearshore waters. 

7.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways is presented 

in Section 7.52. ,_--_ 

7.7.1.3 Exposure Routes 

, ,;,ti-. 

Terrestrial animals at IR 7 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Aerial deposition could have been a significant exposure route during historical landfill 

activities. However, aerial deposition is presently minimal. Terrestrial receptors can also come into 

contact with contaminants in surface water by using it for drinking, although this exposure route generally 

represents a negligible portion of total exposure for most receptors. In addition, the high salt content of 

the adjacent marine waters precludes the use of the water for drinking, and no freshwater resources exist 

on the site. Exposure to contaminants in the soil via dermal contact can occur but is unlikely to represent 

a major exposure pathway because fur, feathers, and chitinous exoskeletons minimize the transfer of 

contaminants across dermal tissue. Volatile constituents could be present in some site soils and soil- 

bound contaminant airborne suspension could occur at IR 7. However, inhalation does not represent a 

significant exposure pathway because this investigation assumes that air contaminant concentrations are 

AIK-OES-974350 7-127 CTO-0007 

Rev. 1 
6/13/97 

are assumed to vary with salinities in this part of the Gulf of Mexico. Temperatures ranged from 28.3 to 

31°C (82.9 and 87.8°F, respectively) and would also be moderated by seasonal patterns of water 

temperature in the Gulf. 

Ecological receptors listed as threatened, endangered, or of special concern that could pote:ntially be 

exposed to site-related contamination are limited primarily to piscivorous birds such as the little blue 

heron, snowy egret, tricolored heron, brown pelican, and osprey, which are all state listed as SSC. 

Ospreys were observed near the site during August to October sampling activities, and ospreys nests are 

located approximately 1,300 feet north and 2,600 feet south of the site (IT Corporation, 1994). Indigo 

snakes (state and federally listed as threatened) and red rat snakes (state listed as SSG) could potentially 

inhabit some on-site areas. The white-crowned pigeon (state listed as threatened) could occaSionally 

forage on the site. The Lower Keys marsh rabbit is not known to exist on Fleming Key, and there are no 

sandy beaches favored as nesting habitat for sea turtles on the island. There are no known eagle nests 
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7.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 
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in Section 7.5.2. 

7.7.1.3 Exposure Routes 

Terrestrial animals at IR 7 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Aerial deposition could have been a significant exposure route during historical landfill 

activities. However, aerial deposition is presently minimal. Terrestrial receptors can also come into 

contact with contaminants in surface water by using it for drinking, although this exposure route generally 

represents a negligible portion of total exposure for most receptors. In addition, the high salt content of 

the adjacent marine waters precludes the use of the water for drinking, and no freshwater resources exist 

on the site. Exposure to contaminants in the soil via dermal contact can occur but is unlikely to represent 

a major exposure pathway because fur, feathers, and chitinous exoskeletons minimize the transfer of 

contaminants across dermal tissue. Volatile constituents could be present in some site soils and soil

bound contaminant airborne suspension could occur at IR 7. However, inhalation does not represent a 

significant exposure pathway because this investigation assumes that air contaminant concentrations are 
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quite low, even for burrowing wildlife. In addition, inhalation ecotoxicity data for chronic exposure are 

lacking. Hence, the air pathway was not considered for ecological receptors. 

Aquatic and semi-aquatic organisms utilizing the open water adjacent to IR 7 can be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Aquatic and semi-aquatic organisms 

can also be exposed to constituents in contaminated groundwater that discharges into surface water. 

7.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium, magnesium, potassium, and sodium were excluded as ecological COPCs in all media because 

they are essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was 

excluded as a COPC in all media except surface water and groundwater. Otherwise, analytes selected for 

evaluation consisted of all analytes detected during current and previous sampling of surface water, 

sediment, and surface soil at IR 7. Groundwater analytes selected for evaluation consisted of analytes 

detected during current sampling of the monitoring wells nearest to the shoreline (17MW7-3 and 

17KWM-12 near the western shoreline and l7MW-1, 17MW7-2, and 17MW7-10 near the eastern shoreline). 

Inorganic contaminants in groundwater, surface water, sediment, and surface soil whose maximum 

detected concentration was less than twice the average background concentration were excluded as 

COPCS. 

7.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3.1 .I .5 of Appendix C. 

7.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. Figure 7-14 shows the conceptual model for IR 7. The figure shows complete 

exposure routes for wind erosion and volatile emission pathways. However, since most of the site is 

heavily vegetated, the wind erosion and volatile emission pathways are possible only to a small extent. 
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7.7.2 Ecolonical Effects Characterization 

Ecologically-based thresholds (e.g., concentrations of contaminants in various media protective of 

ecological receptors) were selected to screen against exposure point concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at IR 7. 

Brief descriptions of each COPC are included in Appendix B Part 3. Groundwater contaminant 

concentrations were compared to surface-water thresholds for saltwater. Terrestrial plant thresholds were 

obtained to assess potential risks to plants from soil contaminants. Contaminant intake doses for the 

cotton rat, raccoon, and kestrel were modeled, and estimated doses were compared to TRVs, which are 

doses above which potential risks might be present (example doses and TRVs are provided in 

Appendix B, Part 4). Groundwater, surface-water, sediment, terrestrial plant, and surface soil thresholds, 

as well as TRVs used in food-chain modeling, are provided in Appendix C. Section 3.3.1.2 of Appendix C 

discusses threshold selection. 

Lobster, stone crab, spiny spider crab, and turtle grass were collected from the nearshore vicinity of the 

site for tissue analysis. Tissue samples were analyzed for pesticides, PCBs, and metals. Concentrations 

of analytes detected in tissues were compared to concentrations in tissues collected at background sites. 

Maximum and mean contaminant concentrations in crab samples were used to estimate doses to the 

raccoon. 

7.7.3 Exposure Assessment 

This section presents the ecological exposure assessment for IR 7 and includes a discussion of exposure 

point contaminant concentrations and dose calculations. 

7.7.3.1 Exposure Point Contaminant Concentrations 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 

7.7.3.2 Dose Calculations 

The potential risks to ecological receptors resulting from exposure to IR 7-related contaminants were also 

evaluated by estimating the total contaminant dose that representative organisms inhabiting the site might 

receive for each contaminant and comparing those doses to TRVs, which are doses above which adverse 
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doses above which potential risks might be present (example doses and TRVs are provided in 

Appendix Bf Part 4). Groundwater, surface-water, sediment, terrestrial plant, and surface soil thresholds, 

as well as TRVs used in food-chain modeling, are provided in Appendix C. Section 3.3.1.2 of Appendix C 

discusses threshold selection. 

Lobster, stone crab, spiny spider crab, and turtle grass were collected from the nearshore vicinity of the 

site for tissue analYSis. Tissue samples were analyzed for pestiCides, PCBs, and metals. Concentrations 

of analytes detected in tissues were compared to concentrations in tissues collected at background sites. 

Maximum and mean contaminant concentrations in crab samples were used to estimate doses to the 

raccoon. 

7.7.3 Exposure Assessment 

This section presents the ecological exposure assessment for IR 7 and includes a discussion of exposure 

point contaminant concentrations and dose calculations. 

7.7.3.1 Exposure Point Contaminant Concentrations 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 

7.7.3.2 Dose Calculations 

The potential risks to ecological receptors resulting from exposure to IR 7-related contaminants were also 

evaluated by estimating the total contaminant dose that representative organisms inhabiting the site might 

receive for each contaminant and comparing those doses to TRVs, which are doses above which adverse 
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effects might occur. The cotton rat, raccoon, and kestrel were selected as representative terrestrial 

receptors for foodchain modeling at IR 7. Due to the absence of shallow surface water at the site, 

modeling of potential risks to piscivorous birds was not conducted. Section 3.3.2.1.2 of Appendix C 

provides a detailed description of dose calculations and exposure parameters used for the foodchain 

modeling. 

7.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at IR 7. 

7.7.4.1 Results 

The results of the ecological risk characterization at IR 7 are presented in this section, which includes a 

discussion of the results from the Phase I and Phase II ecological screening assessments, foodchain 

modeling for selected receptors, and tissue analyses. 

7.7.4.1.1 Phase I 

/,.1 ‘. 

The Phase I ecological risk assessment for IR 7 conducted by IT Corporation (1994) identified antimony, 

copper, lead, manganese, mercury, nickel, thallium, vanadium, 4,4’-DDD, 4,4’-DDT as groundwater 

COCs. Cadmium, manganese, mercury, silver, and beta-BHC were sediment COCs. The assessment 

concluded that the greatest potential risk to aquatic organisms from inorganics is through direct contact via 

groundwater discharges, and to a much lesser extent, sediment. Antimony was the only surface-water 

inorganic COC. Arsenic, cadmium, chromium, copper, lead, mercury, silver, vanadium, acenapthylene, 

benzo(k)fluoranthene, fluoranthene, fluorene, beta-BHC, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were 

considered to be capable of bioaccumulating sufficiently in fish to pose risks to piscivores. In soils, 

antimony, chromium, vanadium, zinc, and 4,4’-DDT were identified as COCs. Zinc and 4,4’-DDT in 

vegetation was considered to pose potential risks to terrestrial receptors that forage on plants. The 

Phase I ecological screening assessment concluded that surface and subsurface soil contamination had 

been adequately characterized, and recommended no further soil sampling (IT Corporation, 19954). EPA 

and FDEP concurred with this recommendation (IT Corporation, 1994; Responses to General and Specific 

Comments), and no further soil samples were collected during current sampling. The overall conclusion of 

the Phase I assessment was that groundwater was the most heavily impacted medium at IR 7 and that 

contaminants in groundwater and sediment pose moderate to high potential risks to ecological receptors 

at the site. Furthermore, additional ecological investigations to more fully characterize ecological risks 

were warranted (IT Corporation, 1994). 
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effects might occur. The cotton rat, raccoon, and kestrel were selected as representative terrestrial 

receptors for foodchain modeling at IR 7. Oue to the absence of shallow surface water at the site, 

modeling of potential risks to piscivorous birds was not conducted. Section 3.3.2.1.2 of Appendix C 

provides a detailed description of dose calculations and exposure parameters used for the j'oodchain 

modeling. 

7.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at IR 7. 

7.7.4.1 Results 

The results of the ecological risk characterization at IR 7 are presented in this section, which includes a 

discussion of the results from the Phase I and Phase \I ecological screening assessments, foodchain 

modeling for selected receptors, and tissue analyses. 

7.7.4.1.1 Phase I 

The Phase I ecological risk assessment for IR 7 conducted by IT Corporation (1994) identified antimony, 

copper, lead, manganese, mercury, nickel, thallium, vanadium, 4,4'-000, 4,4'-00T as groundwater 

COCs. Cadmium, manganese, mercury, silver, and beta-SHC were sediment COCs. The assessment 

concluded that the greatest potential risk to aquatic organisms from inorganics is through direct contact via 

groundwater discharges, and to a much lesser extent, sediment. Antimony was the only surface-water 

inorganic COCo Arsenic, cadmium, chromium, copper, lead, mercury, silver, vanadium, acenapthylene, 

benzo(k)f1uoranthene, fluoranthene, fluorene, beta-SHC, 4,4'-000, 4,4'-00E, arid 4,4'-ODT were 

considered to be capable of bioaccumulating sufficiently in fish to pose risks to piscivores. In soils, 

antimony, chromium, vanadium, zinc, and 4,4'-00T were identified as COCs. Zinc and 4,4'-00T in 

vegetation was considered to pose potential risks to terrestrial receptors that forage on plants. The 

Phase I ecological screening assessment concluded that surface and subsurface soil contamination had 

been adequately characterized, and recommended no further soil sampling (IT Corporation, 1994). EPA 

and FOEP concurred with this recommendation (IT Corporation, 1994; Responses to General anci Specific 

Comments), and no further soil samples were collected during current sampling. The overall conc:lusion of 

the Phase I assessment was that groundwater was the most heavily impacted medium at IR 7 and that 

contaminants in groundwater and sediment pose moderate to high potential risks to ecological receptors 

at the site. Furthermore, additional ecological investigations to more fully characterize ecological risks 

were warranted (IT Corporation, 1994). 
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Iron, lead, and zinc were retained as groundwater COPCs since their maximum concentrations exceeded 

ecological thresholds and twice their average background concentrations (Table 7-30). Nickel was 

retained as groundwater COPC since its maximum detected concentration exceeded its threshold and it 

was not detected in background samples. Organic compounds that exceeded thresholds and were 

retained as COPCs consisted of the pesticides aldrin, dieldrin, delta-BHC, gamma-BHC (lindane), 

4,4’-DDD, 4,4’-DDT, endosulfan I, endosulfan sulfate, heptachlor, and endrin. 

Copper and iron were retained as COPCs in IR 7 surface water since their maximum concentrations 

exceeded twice their average background concentrations and thresholds (Table 7-31). Cyanide and lead 

were not detected in background and their maximum concentrations in groundwater exceeded threshold 

values (Table 7-31). Cyanide was retained as a sediment COPC since it was not detected in background 

but was detected at a maximum concentration in excess of the only threshold available (Table 7-32). 

Arsenic, cadmium, copper, lead, and mercury were retained as sediment COPCs since their maximum 

concentrations exceeded two times average background and the most conservative thresholds but did not 

exceed less conservative thresholds used in this ERA. Silver was retained as a sediment COPC since its 

maximum concentration exceeded two times average background and both thresholds. Beryllium and tin 

were conservatively retained as sediment COPCs since their maximum concentrations exceeded two 

times their average background concentrations but no thresholds were available. Numerous organic 

compounds were retained as sediment COPCs because their maximum concentrations exceeded the only 

threshold available, exceeded the most conservative threshold, or exceeded both most and less 

conservative thresholds used in the assessment. These included several pesticides, the PCB mixture 

Aroclor-1260, and several semivolatiles (mainly PAHs). 

Mercury was retained as a COPC in IR 7 surface soils since its maximum detected concentration 

exceeded twice its average background concentration and threshold value (Table 7-33). Antimony was 

conservatively retained as a surface soil COPC since its maximum exceeded two times average 

background and no threshold was available. Six organic compounds were retained as COPCs in IR 7 

surface soils. The pesticides 4,4’-DDD and 4,4’-DDT exceeded thresholds, and the other four compounds 

were conservatively retained as COPCs due to the absence of suitable thresholds. These consisted of 

bis(2-ethylhexyl)phthalate, 4-methyl-2-pentanone, acetone, and vinyl acetate. For terrestrial plants, the 

inorganics lead, mercury, and zinc were retained as COPCs since their maximum concentrations in soil 

exceeded two times average background and thresholds (Table 7-34). Four pesticides, five volatile 

compounds, and one phthalate compound were conservatively retained as terrestrial plant COPCs since 

no suitable thresholds were available. 
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Iron, lead, and zinc were retained as groundwater COPCs since their maximum concentrations exceeded 

ecological thresholds and twice their average background concentrations (Table 7-30). Nickel was 

retained as groundwater CO PC since its maximum detected concentration exceeded its threshold and it 

was not detected in background samples. Organic compounds that exceeded thresholds and were 

retained as COPCs consisted of the pesticides aldrin, dieldrin, delta-BHC, gamma-BHC (lindane), 

4,4'-000, 4,4'-00T, endosulfan I, endosulfan sulfate, heptachlor, and endrin. 

Copper and iron were retained as COPCs in IR 7 surface water since their maximum concentrations 

exceeded twice their average background concentrations and thresholds (Table 7-31). Cyanide and lead 

were not detected in background and their maximum concentrations in groundwater exceeded threshold 

values (Table 7-31). Cyanide was retained as a sediment CO PC since it was not detected in background 

but was detected at a maximum concentration in excess of the only threshold available (Table 7-32). 

Arsenic, cadmium, copper, lead, and mercury were retained as sediment COPCs since their maximum 

concentrations exceeded two times average background and the most conservative thresholds but did not 

exceed less conservative thresholds used in this ERA. Silver was retained as a sediment COPC since its 

maximum concentration exceeded two times average background and both thresholds. Beryllium and tin 

were conservatively retained as sediment COPCs since their maximum concentrations exceeded two 

times their average background concentrations but no thresholds were available. Numerous organic 

compounds were retained as sediment COPCs because their maximum concentrations exceeded the only 

threshold available, exceeded the most conservative threshold, or exceeded both most and less 

conservative thresholds used in the assessment. These included several pesticides, the PCB mixture 

Aroclor-1260, and several semivolatiles (mainly PAHs). 

Mercury was retained as a COPC in IR 7 surface soils since its maximum detected concentration 

exceeded twice its average background concentration and threshold value (Table 7-33). Antimony was 

conservatively retained as a surface soil COPC since its maximum exceeded two times average 

background and no threshold was available. Six organic compounds were retained as COPCs in IR 7 

surface soils. The pesticides 4,4'-000 and 4,4'-00T exceeded thresholds, and the other four compounds 

were conservatively retained as COPCs due to the absence of suitable thresholds. These consisted of 

bis(2-ethylhexyl)phthalate, 4-methyl-2-pentanone, acetone, and vinyl acetate. For terrestrial plants, the 

inorganics lead, mercury, and zinc were retained as COPCs since their maximum concentrations in soil 

exceeded two times average background and thresholds (Table 7-34). Four pesticides, five volatile 

compounds, and one phthalate compound were conservatively retained as terrestrial plant COPCs since 

no suitable thresholds were available. 
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ECOLOGICAL CHEMICALS 

TABLE 7-30 

OF POTENTIAL CONCERN IN GROUNDWATER &g/L) - IR 7 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 
INORGANICS 

Antimony 215 ND 3.6 - 16.2 4,300 0.00 Eliminated - does not exceed threshold 

Arsenic 115 4.54 47 50 0.94 Eliminated - does not exceed threshold I 

Barium 515 10.2 35.2 - 52.6 10,000 0.00 Eliminated - does not exceed threshold .I 
Iron 315 41.72 18.3- 1,400 300 4.67 Retained - exceeds 2 X background and HQ > 1 

Lead II5 1.39 35.3 5.6 6.30 Retained - exceeds 2 X background and HQ > 1 

Manganese l/5 3.78 4.5 10 0.45 Eliminated - does not exceed 2 X background 

Mercury 315 0.1 0.11 - 0.12 0.025 4.60 Eliminated - does not exceed 2 X background 

Nickel 215 ND 8.1 - 29.3 8.2 3.57 Retained - HQ 5 1 

7 Zinc 215 2.82 107-120 86 1.24 Retained - exceeds 2 X background and HQ > 1 

ii 
PESTlClDESIPCBs 

4,4’-DDD II5 ND 0.029 0.025 1.16 Retained - HQ > 1 

4$-DDE 115 ND 0.028 0.14 0.2 Eliminated - does not exceed threshold 

4,4’-DDT II5 ND 0.026 0.0006 43.3 Retained - HQ > 1 

Aldrin 215 ND 0.012 - 0.016 0.00014 114.29 Retained - HQ > 1 

alpha-BHC 315 ND 0.016 - 0.1 1,400 0.00 Eliminated - does not exceed threshold 

delta-BHC 315 ND 0.016-0.019 0.016 1.06 Retained - HQ > 1 

Endosulfan I 415 ND 0.012 - 0.019 0.0087 2.18 Retained - HQ z 1 

Endosulfan sulfate II5 ND 0.05 0.0087 5.86 Retained - HQ > 1 

Dieldrin 515 ND 0.025 - 0.03 0.00014 203.57 Retained - HQ > 1 

gamma-BHC (lindane) 415 ND 0.016 - 1.1 0.016 66.56 Retained - HQ > 1 -1 
Heptachlor 215 ND 0.011 -0.012 0.00021 57.14 Retained - HQ > 1 

Endrin 215 ND 0.022 - 0.025 0.0023 10.65 Retained - HQ > 1 

_ .- 

7 
Nu = Not detected. 
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Analytes 
INORGANICS 

Antimony 

Arsenic 

Barium 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Zinc 

~ PESTICIDES/PCBs 
V> 

4,4'-000 

4,4'-00E 

4,4'-00T 

Aldrin 

alpha-BHe 

delta-BHe 

Endosulfan I 

Endosulfan sulfate 

Dieldrin 

gamma-BHe (lindane) 

Heptachlor 

Endrin 

ND = Not detected. 

TABLE 7-30 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER (J.lg/L) - IR 7 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

2/5 NO 3.6 - 16.2 4,300 0.00 Eliminated - does not exceed threshold 

1/5 4.54 47 50 0.94 Eliminated - does not exceed threshold 

5/5 10.2 35.2 - 52.6 10,000 0.00 Eliminated - does not exceed threshold 

3/5 41.72 18.3 - 1,400 300 4.67 Retained - exceeds 2 X background and HQ > 1 

1/5 1.39 35.3 5.6 6.30 Retained - exceeds 2 X background and HQ > 1 

1/5 3.78 4.5 10 0.45 Eliminated - does not exceed 2 X background 

3/5 0.1 0.11 - 0.12 0.025 4.60 Eliminated - does not exceed 2 X background 

2/5 NO 8.1 - 29.3 8.2 3.57 Retained - HQ > 1 

2/5 2.82 107 - 120 86 1.24 Retained - exceeds 2 X background and HQ > 1 

1/5 NO 0.029 0.025 1.16 Retained - HQ > 1 

1/5 NO 0.028 0.14 0.2 Eliminated - does not exceed threshold 

1/5 NO 0.026 0.0006 43.3 Retained - HQ > 1 

2/5 NO 0.012 - 0.016 0.00014 114.29 Retained - HQ > 1 

3/5 NO 0.016 - 0.1 1,400 0.00 Eliminated - does not exceed threshold 

3/5 NO 0.016 - 0.019 0.016 1.06 Retained - HQ > 1 

4/5 NO 0.012 - 0.019 0.0087 2.18 Retained - HQ > 1 

1/5 NO 0.05 0.0087 5.86 Retained - HQ > 1 

5/5 NO 0.025 - 0.03 0.00014 203.57 Retained - HQ > 1 

4/5 NO 0.016-1.1 0.016 66.56 Retained - HQ > 1 

2/5 NO 0.011 - 0.012 0.00021 57.14 Retained - HQ > 1 

2/5 NO 0.022 - 0.025 0.0023 10.65 Retained - HQ > 1 
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7.7.4.1.3 Tissue Analvsis 

The inorganics aluminum, arsenic, barium, cadmium, copper, manganese, mercury, vanadium, silver, and 

zinc were detected in crabs collected near IR 7 (Table 7-35). The same inorganics (except vanadium) 

were detected in lobsters collected from the same locations (Table 7-36). Several organochlorine 

pesticides and their metabolites were detected in crabs and lobsters. Aluminum, barium, chromium, lead, 

manganese, mercury, and zinc were detected in turtle grass, as were several organochlorine pesticides 

and their metabolites (Table 7-37). 

7.7.4.1.4 Foodchain Modeling 

Aluminum, antimony, arsenic, zinc, and copper were the major contributors to potential risks to the cotton 

rat at IR 7 for both the maximum and mean contaminant concentration exposure scenarios (Tables 7-38 

and 7-39). Total HI values for the maximum and mean exposure scenarios were 1.45 and 0.92, 

respectively. Ingestion of contaminated food accounted for the slight majority of contaminant exposure for 

the maximum contaminant scenario and ingestion of contaminated soil accounted for the majority of 

contaminant exposure for the mean scenario. For the kestrel, 4,4’-DDT, zinc, mercury, 4,4-DDE, and 

antimony were the major contributors to potential risk using maximum contaminant concentrations and 

4,4’-DDT, zinc, mercury, 4,4’-DDE, and 4,4’-DDD were the major contributors to potential risks using mean 

contaminant concentrations (Tables 7-40 and 7-41). Total HI values for the maximum and mean exposure 

scenarios were 3.73 and 2.05, respectively. Since ingestion of soil and water were not considered in the 

model for this raptor, ingestion of contaminated prey accounted for 100 percent of total contaminant 

exposure. Beta-BHC was the only contributor of risk to the raccoon for the maximum contaminant 

scenario, and the total HI was only 0.06 (Table 7-42). The total HI for the mean contaminant scenario was 

0.01 (Table 7-43). 

7.7.4.2 Discussion 

HQ values for the four inorganic COPCs in groundwater (nickel, iron, lead, and zinc) were indicative of 

potential risks, Nickel was detected in 2 of 5 groundwater samples in 1996 and was not detected in 

surface water or sediment. Zinc was not elevated (and was not a COPC) in surface water or sediment. 

Iron was not elevated in sediment relative to background (Appendix H Part 3) and its HQ in surface water 

was relatively low (HQ=1.9). Lead was detected in only 1 of IO surface-water samples; its concentrations 

in sediment exceeded the most conservative threshold in only 3 of 24 samples (HQ = 1.4 in sediment), 
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The inorganics aluminum, arsenic, barium, cadmium, copper, manganese, mercury, vanadium, silver, and 

zinc were detected in crabs collected near IR 7 (Table 7-35). The same inorganics (except vanadium) 

were detected in lobsters collected from the same locations (Table 7-36). Several organochlorine 

pesticides and their metabolites were detected in crabs and lobsters. Aluminum, barium, chromium, lead, 

manganese, mercury, and zinc were detected in turtle grass, as were several organochlorine pesticides 

and their metabolites (Table 7-37). 

7.7.4.1.4 Foodchain Modeling 

Aluminum, antimony, arsenic, zinc, and copper were the major contributors to potential risks to the cotton 

rat at IR 7 for both the maximum and mean contaminant concentration exposure scenarios (Tables 7-38 

and 7-39). Total HI values for the maximum and mean exposure scenarios were 1.45 and 0.92, 

respectively. Ingestion of contaminated food accounted for the slight majority of contaminant exposure for 

the maximum contaminant scenario and ingestion of contaminated soil accounted for the majority of 

contaminant exposure for the mean scenario. For the kestrel, 4,4'-00T, zinc, mercury, 4,4'-00E, and 

antimony were the major contributors to potential risk using maximum contaminant concentrations and 

4,4'-00T, zinc, mercury, 4,4'-00E, and 4,4'-000 were the major contributors to potential risks using mean 

contaminant concentrations (Tables 7-40 and 7-41). Total HI values for the maximum and mean exposure 

scenarios were 3.73 and 2.05, respectively. Since ingestion of soil and water were not considered in the 

model for this raptor, ingestion of contaminated prey accounted for 100 percent of total contaminant 

exposure. Seta-SHC was the only contributor of risk to the raccoon for the maximum contaminant 

scenario, and the total HI was only 0.06 (Table 7-42). The total HI for the mean contaminant scenario was 

0.01 (Table 7-43). 

7.7.4.2 Discussion 

HQ values for the four inorganic COPCs in groundwater (nickel, iron, lead, and zinc) were indicative of 

potential risks. Nickel was detected in 2 of 5 groundwater samples in 1996 and was not detected in 

surface water or sediment. Zinc was not elevated (and was not a COPC) in surface water or sediment. 

Iron was not elevated in sediment relative to background (Appendix H Part 3), and its HQ in surface water 

was relatively low (HQ=1.9). Lead was detected in only 1 of 10 surface-water samples; its concentrations 

in sediment exceeded the most conservative threshold in only 3 of 24 samples (HQ = 1.4 in sediment), 
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TABLE 7-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER @g/L) - IR 7 
NAS KEY WEST 

Analytes 

INORGANICS 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

Aluminum 112 24.97 447 1,500 0.30 Eliminated - does not exceed threshold 

Antimony 9/l 0 33.71 148 - 229 4,300 0.05 Eliminated - does not exceed threshold 

Barium IO/IO 6.93 3.6 - 42.9 10,000 0.0004 Eliminated - does not exceed 2 X background 

Copper l/IO 2.26 42.5 2.4 17.7 Retained - exceeds 2 X and HQ > background 1 

Cyanide I/2 ND 430 1 430 Retained - HQ z 1 

Iron 212 24.70 8 - 556 300 1.9 Retained - exceeds 2 X and HQ background z 1 

Lead l/IO ND 72.2 5.6 12.9 Retained - HQ z 1 

Mercury 5110 0.52 0.21 - 0.63 0.025 25.2 Eliminated - does not exceed 2 X background 

Tin II8 ND 34.7 73 0.5 Eliminated - does not exceed threshold 

Zinc 7/l 0 7.19 5 - 8.2 86 0.095 Eliminated - does not exceed 2 X background 

SEMIVOLATILE ORGANIC COMPOUNDS 

Naphthalene l/IO ND 0.25 24 0.01 Eliminated - does not exceed threshold 

ND = Not detected. 
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Analytes 

INORGANICS 

Aluminum 

Antimony 

Barium 

Copper 

Cyanide 

Iron 

Lead 

Mercury 

Tin 

Zinc 

TABLE 7-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (lJg/L) -IR 7 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

1/2 24.97 447 1,500 0.30 Eliminated - does not exceed threshold 

9/10 33.71 148 - 229 4,300 0.05 Eliminated - does not exceed threshold 

10/10 6.93 3.6 - 42.9 10,000 0.0004 Eliminated - does not exceed 2 X background 

1/10 2.26 42.5 2.4 17.7 Retained - exceeds 2 X background and HQ > 1 

1/2 NO 430 1 430 Retained - HQ > 1 

2/2 24.70 8 - 556 300 1.9 Retained - exceeds 2 X background and HQ > 1 

1/10 NO 72.2 5.6 12.9 Retained - HQ > 1 

5/10 0.52 0.21 - 0.63 0.025 25.2 Eliminated - does not exceed 2 X background 

1/8 NO 34.7 73 0.5 Eliminated - does not exceed threshold 

7/10 7.19 5 - 8.2 86 0.095 Eliminated - does not exceed 2 X background 

SEMIVOLATILE ORGANIC COMPOUNDS 

Naphthalene 1/10 NO 0.25 24 0.01 Eliminated - does not exceed threshold 

NO = Not detected. 
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TABLE 7-32 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 7 
NAS KEY WEST 

PAGE 1 OF 3 

Analytes 

INORGANICS (mglkg) 

Frequency Average 
of Background 

Detection Concentration 

Reason for Rention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

Aluminum 16116 1331.89 224.5 - 1,010 NA 

Arsenic 20124 2.63 0.66 - 9.7 7.24l70 

Barium 24124 9.27 3.4 - 16.8 40 

Beryllium 3124 0.06 0.16 - 0.24 NA 

1.3/0.1 

0.4 

Eliminated - does not exceed 2 X background 

Retained - exceeds 2 X background and HQ t 1 

Eliminated - does not exceed 2 X background 

Retained - exceeds 2 X background and no 
suitable threshold available 

ICadmium 1 2124 1 0.22 I 1.1 1 0.676/9.6 1 1.6lO.l IRetained - exceeds 2 X backaround and HQ > 1 I 
Chromium 16124 

Cobalt 1 I24 

Copper 24124 

Cyanide l/14 

Lead 23124 

,Manganese 16116 , 

5.01 

0.47 

8.88 

ND 

17.97 

15.39 , 

3.3 - 8.7 

0.35 

2.4- 115 

23 

4.6 - 42.2 

3.2-292 

52.3 0.2 Eliminated - does not exceed 2 X background 

50 0.007 Eliminated - does not exceed 2 X background 

18.71270 6.110.4 Retained - exceeds 2 X background and HQ > 1 

0.1 230.0 Retained - HQ > 1 

30.21218 1.410.2 Retained - exceeds 2 X background and HQ > 1 

, 460 , 0.06 ,Eliminated - does not exceed 2 X background , 

IMercury 1 16124 1 0.05 1 0.02 -0.14 1 0.13/0.71 1 1.110.2 IRetained - exceeds 2 X background and HQ > 1 I 

INickel 1 IO/24 1 2.15 I 1.1 -3.8 1 15.9 I 0.2 IEliminated - does not exceed 2 X background I 
ISilver 1 3/24 1 0.27 I 2.8 - 7 I 0.733/3.7 I 9.511.9 IRetained - exceeds 2 X backnround and HQ > 1 I 

I 
II9 

I 
2.85 

I 
9.5 

I 
NA 

I I 
Retained - exceeds 2 X background and no 
suitable threshold available I 

Vanadium 17124 5.08 1.9-6.5 NA Eliminated - does not exceed 2 X background 

Zinc 15124 25.74 5.0 - 58.6 1241410 0.5 Eliminated - does not exceed threshold 

PESTlClDESlPCBs (pglkg) 

- 4,4’-DDD 4116 13.0 1.6 - 4.5 1.2217.81 3.710.6 Retained - HQ z 1 I 

4,4-DDE 5/l 6 19.82 1.6 - 23.2 2.07127 11.210.9 Retained - HQ > 1 I 
4,4’-DDT 4116 13.02 7.9 - 32.1 1.1914.77 27.016.8 Retained - HQ z 1 

alpha-BHC l/16 7.11 2.2 6 0.4 Eliminated - does not exceed threshold 
,=7J 
e2 
co’ 
03hY 
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Analytes 

INORGANICS (mg/kg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Manganese 

Mercury 

Nickel 

Silver 

Tin 

Vanadium 

Zinc 

PESTICIDES/PCBs (~g/kg) 

4,4'-000 

4,4'-00E 

4,4'-00T 

alpha-SHC 
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Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

16116 1331.89 224.5 - 1,010 NA - Eliminated - does not exceed 2 X background 

20/24 2.63 0.66 - 9.7 7.24170 1.310.1 Retained - exceeds 2 X background and HQ > 1 

24124 9.27 3.4 - 16.8 40 0.4 Eliminated - does not exceed 2 X background 

3/24 0.06 0.16 - 0.24 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

2/24 0.22 1.1 0.676/9.6 1.6/0.1 Retained - exceeds 2 X background and HQ > 1 

16124 5.01 3.3 - 8.7 52.3 0.2 Eliminated - does not exceed 2 X background 

1/24 0.47 0.35 50 0.007 Eliminated - does not exceed 2 X background 

24/24 8.88 2.4 -115 18.7/270 6.110.4 Retained - exceeds 2 X background and HQ > 1 

1/14 NO 23 0.1 230.0 Retained - HQ > 1 

23/24 17.97 4.6 - 42.2 30.2/218 1.4/0.2 Retained - exceeds 2 X background and HQ > 1 

16/16 15.39 3.2 - 292 460 0.06 Eliminated - does not exceed 2 X background 

16/24 0.05 0.02 - 0.14 0.13/0.71 1.1/0.2 Retained - exceeds 2 X background and HQ > 1 

10124 2.15 1.1 - 3.8 15.9 0.2 Eliminated - does not exceed 2 X background 

3/24 0.27 2.8 - 7 0.733/3.7 9.5/1.9 Retained - exceeds 2 X background and HQ > 1 

1/9 2.85 9.5 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

17/24 5.08 1.9 - 6.5 NA - Eliminated - does not exceed 2 X background 

15/24 25.74 5.0 - 58.6 124/410 0.5 Eliminated - does not exceed threshold 

4/16 13.0 1.6 - 4.5 1.22/7.81 3.710.6 Retained - HQ > 1 

5/16 19.82 1.6 - 23.2 2.07/27 11.2/0.9 Retained - HQ > 1 

4/16 13.02 7.9 - 32.1 1.19/4.77 27.0/6.8 Retained - HQ > 1 

1/16 7.11 2.2 6 0.4 Eliminated - does not exceed threshold 
-" 
:::;::::0 
(J)CD 
--< CD • 
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Analytes 

Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

PESTlClDESlPCBs (pglkg) (continued) 

Aroclor-1254 l/I6 ND 47 601340 0.8 Eliminated - does not exceed threshold 

Aroclor-1260 II16 70.57 146 51240 29.210.6 Retained - HQ > 1 I 
beta-BHC II16 ND 170 5 34.0 Retained - HQ > 1 

delta-BHC 1116 7.35 1.5 3 0.5 Eliminated - does not exceed threshold ! 

gamma-BHC (lindane) 4116 6.72 
Dieldrin l/16 ND 

Endosulfan I 3116 6.7 
Endosulfan sulfate II16 ND 

Endrin l/16 12.89 
Endrin aldehyde Ill0 ND 

Heptachlor 2116 6.51 
Heptachlor epoxide II16 ND 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/kg) 

Acenaphthene II14 ND 
Anthracene II14 ND 

Benzo(a)anthracene II14 ND 
Benzo(a)pyrene II14 ND 

Benzo(b)fluoranthene II14 966.92 

Benzo(g,h,i)perylene II14 ND 
Benzo(k)fluoranthene l/14 ND 
Ricl3_nth~,lhnv~ll\nhth~l~tn Y’Y\L v.. ‘J II ‘V,., ,,y. 1.1 l.......” 5!6 lQQ3 17 

.““&.I, 

Chrysene II14 961.38 
Dibenzo(a,h)anthracene II14 ND 

1.2-2 0.3210.99 6.312.0 Retained - HQ > 1 I 
20.8 0.715/95 29.110.2 Retained - HQ > 1 

2.4 - 10.7 2.9 3.7 Retained - HQ z 1 _ I 
10.6 5.4 2.0 Retained - HQ r 1 

13.6 3.313.5 4.113.9 Retained - HQ > 1 I 
0.64 3.313.5 0.2 Eliminated - does not exceed threshold 

0.56 - 11 4.9 2.2 Retained - HQ P 1 I 
1.5 5150 0.3 Eliminated - does not exceed threshold 

300 6.711500 44.710.6 Retained - HQ r 1 I 
140 46.91245 3.010.6 Retained - HQ z 1 

640 74.8/1,600 8.610.4 Retained - HQ > 1 I 
540 88.8/1,600 6.110.3 Retained - HQ > 1 

630 655 0.96 Eliminated - does not exceed threshold I 
310 655 0.47 Eliminated - does not exceed threshold _ I 
610 655 0.93 Eliminated - does not exceed threshold 

- 13Ql3 CA7 l3-4..:..r.rl l-In.4 
260 570 IL”IL,“-T, 0.2 I\rc,cll,,r;” - I IU - I I 

950 108/2,800 8.810.3 Retained - HQ > 1 1 5 
190 6.221260 30.510.7 Retained - HQ > 1 e< ID 
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ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 7 
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PAGE 2 OF 3 

Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

PESTICIDES/PCBs (lJg/kg) (continued) 

Aroclor-1254 1/16 NO 47 60/340 0.8 Eliminated - does not exceed threshold 

Aroclor -1260 1/16 70.57 146 5/240 29.2/0.6 Retained - HQ > 1 

beta-8HC 1/16 NO 170 5 34.0 Retained - HQ > 1 

delta-8HC 1/16 7.35 1.5 3 0.5 Eliminated - does not exceed threshold 

gamma-8HC (lindane) 4/16 6.72 1.2 - 2 0.32/0.99 6.312.0 Retained - HQ > 1 

Dieldrin 1/16 NO 20.8 0.715/95 29.110.2 Retained - HQ > 1 

Endosulfan I 3/16 6.7 2.4-10.7 2.9 3.7 Retained - HQ > 1 

Endosulfan sulfate 1/16 NO 10.6 5.4 2.0 Retained - HQ > 1 

Endrin 1/16 12.89 13.6 3.3/3.5 4.1/3.9 Retained - HQ > 1 

Endrin aldehyde 1/10 NO 0.64 3.3/3.5 0.2 Eliminated - does not exceed threshold 

Heptachlor 2/16 6.51 0.56 - 11 4.9 2.2 Retained - HQ > 1 

Heptachlor epoxide 1116 NO 1.5 5/50 0.3 Eliminated - does not exceed threshold 

SEMIVOLATILE ORGANIC COMPOUNDS (lJg/kg) 

Acenaphthene 1/14 NO 300 6.71/500 44.7/0.6 Retained - HQ > 1 

Anthracene 1/14 NO 140 46.9/245 3.010.6 Retained - HQ > 1 

8enzo(a)anthracene 1/14 NO 640 74.8/1,600 8.610.4 Retained - HQ > 1 

8enzo(a)pyrene 1/14 NO 540 88.8/1,600 6.110.3 Retained - HQ > 1 

8enzo(b )fluoranthene 1/14 966.92 630 655 0.96 Eliminated - does not exceed threshold 

8enzo(g, h, i)perylene 1/14 NO 310 655 0.47 Eliminated - does not exceed threshold 

8enzo(k)fluoranthene 1/14 NO 610 655 0.93 Eliminated - does not exceed threshold 

Bis(2-ethylhexyl)phthalate 5/6 1992.17 260,- 570 1'JP'/'J l':il7 n'J D ............ : ............. un ....... • "'V, ,,v'" , v.t:.. I '\v LCI II It;iU - I I~"'- I 

Chrysene 1/14 961.38 950 108/2,800 8.8/0.3 Retained - HQ > 1 

Oibenzo(a,h)anthracene 1/14 NO 190 6.22/260 30.5/0.7 Retained - HQ > 1 
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Anal ytes 
1 LTiz: 1 Bz:;loqfnd 1 Range of 

Concentration Detected Values 
/ FEZ;; Hazard 

Quotient 

Reason for Rention or Elimination as an 
Ecological Chemical of Potential Concern 

(COPC) 

SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) (continued) 

Dibenzofuran l/6 ND 170 540 0.3 Eliminated - does not exceed threshold 

Fluoranthene II14 982.38 1,900 113/5,100 16.810.4 Retained - HQ > 1 

Fluorene 1114 ND 180 21.21144 8.511.2 Retained - HQ z 1 

Ideno(l,2,3-cd)pyrene II14 ND 280 655/9,600 0.4 Eliminated - does not exceed threshold 

Naphthalene Ill4 ND 120 34.61391 3.510.3 Retained - HQ > 1 

Phenanthrene 3/14 ND 32 - 2,100 86.7/1,100 24.211.9 Retained - HQ > 1 

4 Pyrene 3114 968.46 42 1,700 - 15312,600 11.1/0.7 Retained - HQ > 1 
A 

% 
VOLATILE ORGANIC COMPOUNDS &g/kg) 

Acetone 216 30.9 23 - 51 64 0.8 Eliminated - does not exceed threshold 

Methylene chloride 6114 7.5 3 - 36 427 0.08 Eliminated - does not exceed threshold 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 

-.,j 
I 

-->. 

Analytes 

TABLE 7-32 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 7 
NAS KEY WEST 
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Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

SEMIVOLATILE ORGANIC COMPOUNDS (lJg/kg) (continued) 

Oibenzofuran 1/6 NO 170 540 0.3 Eliminated - does not exceed threshold 

Fluoranthene 1/14 982.38 1,900 113/5,100 16.8/0.4 Retained - HQ > 1 

Fluorene 1/14 NO 180 21.2/144 8.511.2 Retained - HQ > 1 

Ideno(1,2,3-cd)pyrene 1/14 NO 280 655/9,600 0.4 Eliminated - does not exceed threshold 

Naphthalene 1/14 NO 120 34.6/391 3.5/0.3 Retained - HQ > 1 

Phenanthrene 3/14 NO 32 - 2,100 86.7/1,100 24.2/1.9 Retained - HQ > 1 

Pyrene 3/14 968.46 42 -1,700 153/2,600 11.1/0.7 Retained - HQ > 1 

~ VOLATILE ORGANIC COMPOUNDS (lJg/kg) 

() 

d 
6 
o o 
"'-l 

Acetone 2/6 30.9 

Methylene chloride 6/14 7.5 

NA = No suitable ecological threshold value was available. 
NO = Not detected. 

23 - 51 64 0.8 Eliminated - does not exceed threshold 

3 - 36 427 0.08 Eliminated - does not exceed threshold 
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Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

Aluminum 212 1887.29 547 - 599 600 1.0 Eliminated - does not exceed 2 X background 

Antimony Ill 0.39 4.80 NA Retained - exceeds 2 X background and no 
suitable threshold available 

Arsenic 212 1.29 1.4 - 1.6 60 0.03 Eliminated - does not exceed 2 X background 

Barium 212 10.51 5.60 440 0.01 Eliminated - does not exceed 2 X background 

Chromium 212 6.02 4.5 - 8.6 0.4 21.5 Eliminated - does not exceed 2 X background 

Copper 212 5.43 9.3 - 24 50 0.5 Eliminated - does not exceed threshold 

Lead 212 15.66 18.7 - 73.5 500 0.1 Eliminated - does not exceed threshold 
4 
.L Manganese 212 17.65 16.1 - 23.8 100 0.2 Eliminated - does not exceed 2 X background 

Mercury Ill 

Nickel 212 

Vanadium 212 

Zinc 212 

0.03 0.31 0.1 

1.67 3.1 - 3.6 200 

3.97 1.9-2.9 20 

15.22 21.7 - 90.3 200 

3.1 Retained - exceeds 2 X background and HQ > 1 

0.02 Eliminated - does not exceed threshold 

0.2 Eliminated - does not exceed 2 X background 

0.5 Eliminated - does not exceed threshold 

PESTICIDES @g/kg) 

4,4’-DDD l/l 22.46 

4$-DDE II2 63.23 

4,4’-DDT 212 46.78 

beta-BHC l/l ND 

SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) 

Bis(2-ethylhexyl)phthalate 1 l/2 I 470.55 

VOLATILE ORGANIC COMPOUNDS (pglkg) 

1,2-dichloroethene 212 ND 

4-methyl-2-pentanone Ill ND 

Acetone l/l 3.67 

Methylene chloride 212 2.8 

160 100 1.6 Retained - HO > 1 

40 100 0.4 Eliminated - does not exceed threshold 

35 - 1,900 100 19.0 Retained - HQ > 1 

59 100 0.6 Eliminated - does not exceed threshold 

290 NA IRetained - no suitable threshold available 

3 300 0.01 Eliminated - does not exceed threshold 

0.3 NA ‘- Retained - no suitable threshold available 

15 NA Retained - no suitable threshold available 

17-69 300 0.2 Eliminated - does not exceed threshold 

TABLE 7-33 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - IR 7 
NAS KEY WEST 

PAGE 1 OF 2 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mg/kg) 

Aluminum 2/2 1887.29 547 - 599 600 1.0 Eliminated - does not exceed 2 X background 

Antimony 111 0.39 4.80 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

Arsenic 2/2 1.29 1.4 -1.6 60 0.03 Eliminated - does not exceed 2 X background 

Barium 2/2 10.51 5.60 440 0.01 Eliminated - does not exceed 2 X background 

Chromium 2/2 6.02 4.5 - 8.6 0.4 21.5 Eliminated - does not exceed 2 X background 

Copper 2/2 5.43 9.3 - 24 50 0.5 Eliminated - does not exceed threshold 

Lead 2/2 15.66 18.7 - 73.5 500 0.1 Eliminated - does not exceed threshold 

Manganese 2/2 17.65 16.1-23.8 100 0.2 Eliminated - does not exceed 2 X background 

Mercury 1/1 0.03 0.31 0.1 3.1 Retained - exceeds 2 X background and HQ > 1 

Nickel 2/2 1.67 3.1 - 3.6 200 0.02 Eliminated - does not exceed threshold 

Vanadium 2/2 3.97 1.9 - 2.9 20 0.2 Eliminated - does not exceed 2 X background 

Zinc 2/2 15.22 21.7-90.3 200 0.5 Eliminated - does not exceed threshold 

PESTICIDES (lJg/kg) 

4,4'-000 1/1 22.46 160 100 1.6 Retained - HQ > 1 

4,4'-00E 1/2 63.23 40 100 0.4 Eliminated - does not exceed threshold 

4,4'-00T 2/2 46.78 35 -1,900 100 19.0 Retained - HQ > 1 

beta-SHC 1/1 NO 59 100 0.6 Eliminated - does not exceed threshold 

SEMIVOLA TILE ORGANIC COMPOUNDS (lJg/kg) 

IBis(2-ethylhexyl)phthalate I 1/2 I 470.55 290 NA IRetained - no suitable threshold available 

VOLATILE ORGANIC COMPOUNDS (lJg/kg) 

1,2-dichloroethene 2/2 NO 3 300 0.01 Eliminated - does not exceed threshold 

4-methyl-2-pentanone 1/1 NO 0.3 NA - Retained - no suitable threshold available 

Acetone 1/1 3.67 15 NA - Retained - no suitable threshold available 

Methylene chloride 2/2 2.8 17 - 69 300 0.2 Eliminated - does not exceed threshold 
->. 
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Frequency Average 
of Background Range of Ecological 

Analytes Detection Concentration Detected Values Threshold 

VOLATILE ORGANIC COMPOUNDS (uglkg) (continued) 

Toluene Ill 1.62 1 100 
Vinyl acetate l/l ND 0.4 NA 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 

Reason for Retention or Elimination as an 
Hazard Ecological Chemical of Potential Concern 

Quotient (COPC) 

0.01 Eliminated - does not exceed threshold 

Retained - no suitable threshold available 

a 
8 
3 

TABLE 7-33 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - IR 7 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

VOLATILE ORGANIC COMPOUNDS (J.I9/kg) (continued) 

Toluene 1/1 1.62 
Vinyl acetate 1/1 ND 

NA = No suitable ecological threshold value was available. 
NO ::: Not detected. 

PAGE 2 OF 2 

Reason for Retention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

100 0.01 Eliminated - does not exceed threshold 
0.4 NA Retained - no suitable threshold available 
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ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - IR 7 
NAS KEY WEST 
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Analytes 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard 

Detection Concentration Detected Values Threshold Quotient 
Ecological Chemical of Potential Concern 

(COPC) 

INORGANICS (mglkg) 
IAluminum 212 1887.29 1 547 - 599 1 50 1 12.0 IEliminated - does not exceed 2 X background 1 

Antimony 

Arsenic 

Barium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Vanadium 

Zinc 

Ill 0.39 4.80 5 

212 1.29 1.4- 1.6 10 

212 10.51 5.60 500 

212 6.02 4.5 - 8.6 1 

212 5.43 9.3 - 24 100 

212 15.66 la.7 - 73.5 50 

212 17.65 16.1 - 23.8 500 

Ill 0.03 0.31 0.3 

212 1.67 3.1 - 3.6 30 

212 3.97 1.9 - 2.9 2 

212 15.22 21.7 - 90.3 50 

0.96 Eliminated - does not exceed threshold 

0.16 Eliminated - does not exceed 2 X background 

0.011 Eliminated - does not exceed 2 X background 

8.6 Eliminated - does not exceed 2 X background 

0.24 Eliminated - does not exceed threshold 

1.47 Retained - exceeds 2 X background and HQ > 1 

0.05 Eliminated - does not exceed 2 X background 

1.03 Retained - exceeds 2 X background and HQ > 1 

0.12 Eliminated - does not exceed threshold 

1.45 Eliminated - does not exceed 2 X background 

1.81 Retained - exceeds 2 X background and HQ > 1 

PESTICIDES @g/kg) 
14,4’-DDD Ill I 22.46 160.00 NA /Retained - no suitable threshold available I I 
4$-DDE 

4,4’-DDT 

beta-BHC 

II2 

212 

Ill 

63.23 40.00 

46.78 35 - 1900 

ND 59.00 

NA 

NA 

NA 

Retained - no suitable threshold available 

Retained - no suitable threshold available 

Retained - no suitable threshold available 

SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 
IBis(2-ethylhexyl)phthalate I 112 470.55 290.00 NA /Retained - no suitable threshold available I 
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Frequency Average Reason for Retention or Elimination as an 
. of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mg/kg) 
Aluminum 2/2 1887.29 547 - 599 50 12.0 Eliminated - does not exceed 2 X background 

Antimony 111 0.39 4.80 5 0.96 Eliminated - does not exceed threshold 

Arsenic 2/2 1.29 1.4-1.6 10 0.16 Eliminated - does not exceed 2 X background 

Barium 2/2 10.51 5.60 500 0.011 Eliminated - does not exceed 2 X background 

Chromium 2/2 6.02 4.5 - 8.6 1 8.6 Eliminated - does not exceed 2 X background 

Copper 2/2 5.43 9.3 - 24 100 0.24 Eliminated - does not exceed threshold 

Lead 2/2 15.66 18.7 - 73.5 50 1.47 Retained - exceeds 2 X background and HQ > 1 

Manganese 2/2 17.65 16.1 - 23.8 500 0.05 Eliminated - does not exceed 2 X background 

Mercury 1/1 0.03 0.31 0.3 1.03 Retained - exceeds 2 X background and HQ > 1 

Nickel 2/2 1.67 3.1 - 3.6 30 0.12 Eliminated - does not exceed threshold 

Vanadium 2/2 3.97 1.9 - 2.9 2 1.45 Eliminated - does not exceed 2 X background 

Zinc 2/2 15.22 21.7 - 90.3 50 1.81 Retained - exceeds 2 X background and HQ > 1 

PESTICIDES (Jl9/kg) 
4,4'-000 1/1 22.46 160.00 NA - Retained - no suitable threshold available 

4,4'-DDE 1/2 63.23 40.00 NA - Retained - no suitable threshold available 

4,4'-DDT 2/2 46.78 35 - 1900 NA - Retained - no suitable threshold available 

beta-BHC 1/1 ND 59.00 NA - Retained - no suitable threshold available 

SEMIVOLATILE ORGANIC COMPOUNDS (Jlg/kg) 
IBis(2-ethylhexyl)phthalate I 1/2 I 470.55 290.00 NA I Retained - no suitable threshold available 
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Analytes 

Frequency Average 
of 

Reason for Retention or Elimination as an 
Background Range of Ecological Hazard 

Detection Concentration Detected Values Threshold Quotient 
Ecological Chemical of Potential Concern 

(COPC) 

VOLATILE ORGANIC COMPOUNDS (pglkg) 
II ,2-dichloroethene I 212 ND 3.00 NA I IRetained - no suitable threshold available 

4-methyl-2-pentanone Ill 

Acetone III 

Methylene chloride 212 

Toluene III 

Vinyl acetate Ill 

ND 0.30 

3.67 15.00 

2.8 17-69 

1.62 1 .oo 

ND 0.40 

NA 

NA 

NA 

200 

NA 

0.005 

Retained - no suitable threshold available 

Retained - no suitable threshold available 

Retained - no suitable threshold available 

Eliminated - does not exceed threshold 

Retained - no suitable threshold available 

Y 
I: 

NA = No suitable ecological threshold value was available. 

ru ND.= Not deteced. 
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TABLE 7-34 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - IR 7 
NASKEYWEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

VOLATILE ORGANIC COMPOUNDS (lJg/kg) 
1,2-dichloroethene 2/2 NO 

4-methyl-2-pentanone 1/1 NO 

Acetone 1/1 3.67 

Methylene chloride 2/2 2.8 

Toluene 1/1 1.62 

Vinyl acetate 1/1 NO 

NA = No suitable ecological threshold value was available. 
NO.= Not deteced. 

PAGE 2 OF 2 

Reason for Retention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

3.00 NA - Retained - no suitable threshold available 

0.30 NA - Retained - no suitable threshold available 

15.00 NA - Retained - no suitable threshold available 

17 - 69 NA - Retained - no suitable threshold available 

1.00 200 0.005 Eliminated - does not exceed threshold 

0.40 NA - Retained - no suitable threshold available 
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TABLE 7-35 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN CRABS FROM IR 7 AND 
BACKGROUND SITES, NAS KEY WEST 

PAGE 1 OF 2 

IR7 BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Average1 Detection Values Average1 

INORGANICS (mglkg) 

4.69 
20.07 

1.93 
0.85 

6.63 
26.25 

0.08 

10.78 
43.85 

1.02 

1.40 
1.44 

0.75 

0.73 

gamma-BHC (lindane) 
Spiny Spider Crab I II2 0.17 ) 0.51 II4 0.69 I 0.81 

Chlorobenzilate 
StoneCrab I II2 5.80 1 7.15 7/l 0 1 4.40-140.00 1 31.03 

Dieldrin 
StoneCrab 212 1 0.19-0.59 1 0.39 6110 1 0.38-2.30 1 1.24 

AIK-OES-97-5350 7-143 CTO-0007 
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BACKGROUND SITES, NAS KEY WEST 
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IR7 BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Average1 Detection Values 

INORGANICS (mg/kg) 
Aluminum 

Spiny Spider Crab 1/2 6.20 3.58 0/4 
Arsenic 

Spiny Spider Crab 2/2 4.50-5.30 4.90 3/4 4.1Q..7.70 
Stone Crab 2/2 11.70-22.70 I 17.20 10/10 6.70-31.00 I 

Barium 
Spiny Spider Crab 1/2 5.00 I 3.13 314 2.00-2.50 I 
Stone Crab 1/2 1.60 I 0.99 4/10 1.10-3.50 I 

Cadmium 
Stone Crab 1/2 0.69 I 0.50 3/4 1.1Q..2.50 1 

Copper 
Spiny Spider Crab 2/2 7.70-10.90 I 9.30 3/4 6.00-9.50 
Stone Crab 2/2 17.00-39.40 I 2B.20 10/10 5.50-60.50 

Manganese 
Spiny Spider Crab 1/2 2.60 I 1.85 3/4 1.4Q..3.60 I 
Stone Crab 1/2 1.BO I 1.09 9/10 0.36-2.30 I 

Mercury 
Spiny Spider Crab 1/2 0.02 0.02 0/4 
Stone Crab 2/2 0.06-0.14 0.10 7/10 0.04-0.17 

Vanadium 
Spiny Spider Crab 1/2 0.88 0.66 0/4 

Silver 
Stone Crab 1/2 0.26 0.21 6/10 0.27-0.92 

Zinc 
Spiny Spider Crab 2/2 8.50-12.80 
Stone Crab 2/2 17.7 10110 9.00-58.00 

PESTICIDE/PCBs (pg/kg) 
4,4'-DDD 

Stone Crab 2/2 0.16-0.61 0.39 8/10 0.41-1.60 
4,4'-DDT 

Spiny Spider Crab 1/2 0.46 1.03 2/4 0.68-1.60 
Stone Crab 2/2 0.16-1.10 0.63 2110 0.48-0.71 

Aldrin 
Stone Crab 1/2 0.65 0.75 7/10 0.13-3.40 

delta-BHe 
Spiny Spider Crab 1/2 0.08 0.46 1/4 0.35 
Stone Crab 1/2 0.07 0.46 0/10 

gamma-BHC (lindane) 
Spiny Spider Crab 1/2 0.17 I 0.51 1/4 0.69 

Chlorobenzilate 
Stone Crab 1/2 5.80 7.15 7110 4.40-140.00 

Dieldrin 
Stone Crab 2/2 0.19-0.59 0.39 6/10 I 0.38-2.30 I 
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Average 1 

4.69 
20.07 

1.93 
0.85 

1.44 

6.63 
26.25 

1.91 
1.12 

O.OB 

0.41 

10.78 
43.85 

1.02 

1.40 
1.44 

0.75 

0.73 

0.81 

31.03 

1.24 

CTO-OO07 



Rev. 1 
6/13/97 

TABLE 7-35 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN CRABS FROM IR 7 AND 
BACKGROUND SITES, NAS KEY WEST 

PAGE 2 OF 2 

1 One-half the detection limit used for all non-detected values. 
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TABLE 7-35 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN CRABS FROM IR 7 AND 
BACKGROUND SITES, NAS KEY WEST 

PAGE 20F2 

IR7 BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Average 1 Detection Values 

PESTICIDE/PCBs (1J9/kg) (continued) 
Endosulfan II 

Stone Crab 1/2 0.14 0.90 3/10 0.14-2.60 
. Endrin 

Spiny Spider Crab 112 0.09 =Fa.87 3/4 0.22-1.60 
Stone Crab I 112 1.00 1.30· 7/10 0.31-2.70 

Endrin aldehyde 
Spiny Spider Crab I 212 0.54-0.99 0.77 4/4 1.10-2.30 
Stone Crab 112 3.40 2.50 9/10 0.34·2.80 I 

Heptachlor 
0.78==F=311 0 Stone Crab 1/2 0.72 0.05-0.52 I 

Heptachlor epoxide 
Stone Crab 1/2 0.83 0.84 2/10 0.37-8.20 

One-half the detection limit used for all non-detected values. 

AIK-OES-97 -5350 7-144 

Rev. 1 
6/13/97 

Average1 

1.48 

1.09 
1.11 

1.85 
1.62 

0.68 

1.54 
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TABLE 7-36 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN LOBSTERS FROM IR 7 AND 
BACKGROUND SITES 

NAS KEY WEST 

1 Frequency 1 Range of 1 
IR 7 BACKGROUND 

I -or 1 Detected 
Frequency Range of 

of Detected l=l 
Detection Values Average1 Detection Values 1 Average’ 1 

. . . - -. . - .-. ._ .-.-- --.-- Rarium I 2110 I 1 20-l-30 I 

PESTlClDElPCBs fuolka1 
-- \l-----Yl 

4/l 0 1 0.13-1.20 1 1.21 I 4/l 9 I r-l 77-t-l 8f=i I 1 A6 I 4,4’-DDD .- .- -.. - -.-- 
4,4’-DDE 2110 0.58-0.67 1.44 l/19 0.31 
4,4’-DDT 3110 0.12-2.00 I .38 Of1 9 
Aldrin l/IO 0.05 0.77 5/I 9 0.08-0.21 
beta-BHC 4/l 0 0.13-0.72 0.65 3/l 9 0.1 l-0.20 
delta-BHC 4/l 0 0.05-0.60 0.59 O/l 9 

Manganese 
Mercury 

3/l 0 r 0.18-0.53 
5/l 0 1 0.03-0.14 

I Silver 

I 

gamma-BHC (lindane) I 2110 1 0.12-0.13 1 0.70 3/l 9 1 0.03-0.14 
Chlorobenzilate Ill0 15.00 I 9.15 O/l 9 I 
Dieldrin 
Endosulfan I 
Endosulfan I I 
Endosulfan sulfate 
C.TA.G.-. 

4/l 0 
If10 
6/l 0 0. 
3/l 0 o.ov-a.w , I .JL) I VI IJ I 
Q,lr\ n,nnrrr I 1 -I? nr4n I nric n cc2 I4 

1 0.32-0.76 I.18 If19 0.56 
0.23 0.79 O/l 9 
1 l-0.25 0.76 8119 0.12-0.67 
on 9 nn 4 nr t-t,.SA 

LI I”, I# I JI I” “. I”-“.J” I .LJ a in v.vv-“.wJ 

Endrin aldehyde 4/l 0 0.10-2.20 1.45 5f19 0.65-3.10 
Heptachlor 4/l 0 0.07-0.37 0.60 IO/19 0.07-0.33 
Heptachlor epoxide If10 0.44 0.81 O/l 9 

1 One-half the detection limit used for all non-detected values. 

i ^ 
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TABLE 7-36 

Rev. 1 
6/13/97 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN LOBSTERS FROM IR 7 AND 
BACKGROUND SITES 

NASKEYWEST 

IR7 BACKGROUND 

Average' I 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Average1 Detection Values 

INORGANICS (mg/kg) 
Aluminum 2110 2.60-9.90 2.25 0/19 
Arsenic 10/10 12.20-23.00 17.09 19/19 4.70-20.70 13.43 
Barium 2110 1.20-1.30 0.53 4/19 1.10-1.60 0.52 
Cadmium 2110 0.58-0.B1 0.37 12/19 0.65-1.50 0.66 
Copper 10/10 18.90-38.60 26.07 19/19 14.20-37.10 26.18 
Manganese 3110 0.18-0.53 0.37 5119 1.30-1.70 0.65 
Mercury 5/10 0.03-0.14 0.06 5/19 0.02-0.08 0.02 
Silver 1110 0.42 0.18 5/19 0.26-0.45 0.19 
Zinc 10/10 16.10-28.90 21.35 19/19 12.50-25.80 20.51 
PESTICIDE/PCBs (lJg/kg) 
4,4'-DDD 4110 0.13-1.20 1.21 4/19 0.72-0.86 

t~ 4,4'-DDE 2110 0.58-0.67 1.44 1119 0.31 
4,4'-DDT 3110 0.12-2.00 1.38 0/19 
Aldrin 1/10 0.05 0.77 5119 0.08-0.21 0.66 
beta-SHC 4/10 0.13-0.72 0.65 3119 0.11-0.20 0.74 
delta-SHe 4/10 0.05-0.60 0.59 0/19 
gamma-SHC (lindane) 2/10 0.12-0.13 0.70 3/19 0.03-0.14 0.73 
Chlorobenzilate 1/10 15.00 9.15 0/19 
Dieldrin 

~ 
1.18 1/19 0.56 1.59 

Endosulfan I 1/10 ..Q 0.79 0/19 
Endosulfan II 0.76 8/19 0.12-0.67 1.08 
Endos 1.95 0/19 
Endrin 3110 0.10-0.50 1.23 9/19 0.06-0.56 0.98 
Endrin aldehyde 4/10 0.10-2.20 1.45 5/19 0.65-3.10 1.54 
Heptachlor 4/10 0.07-0.37 0.60 10/19 0.07-0.33 0.50 
Heptachlor epoxide 1/10 0.44 0.81 0/19 

One-half the detection limit used for all non-detected values. 
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TABLE 7-37 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN AQUATIC VEGETATION (TURTLE GRASS) 
FROM IR 7 AND BACKGROUND SITES 

NAS KEY WEST 

IR 7 BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Averaged Detection Values Average1 

INORGANICS (mglkg) 

1 One-half the detection limit used for all non-detected values. 
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TABLE 7-37 

Rev. 1 
6/13/97 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN AQUATIC VEGETATION (TURTLE GRASS) 
FROM IR 7 AND BACKGROUND SITES 

NAS KEY WEST 

IR7 BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Average1 Detection Values Average1 

INORGANICS (mg/kg) 
Aluminum 419 2.00-19.50 5.54 819 12.20-36.50 18.94 
Sarium 119 3.10 0.62 019 
Chromium 119 1.60 0.44 019 
Lead 319 0.32-0.72 0.29 319 0.43-0.93 0.38 
Manganese 919 4.70-11.90 8.02 919 3.20-15.90 9.34 
Mercury 319 0.01 0.01 219 0.01-0.02 0.01 
Zinc 819 3.10-12.70 6.58 919 1.10-14.60 7.34 
PESTICIDE/PCBs (lJg/kg) 
4,4'-DDD 319 0.51-0.82 1.33 219 0.21-0.79 1.39 
4,4'-DDE 219 0.30-0.32 1.36 2/9 0.52-0.70 1.42 
4,4'-DDT 1/9 0.20 1.49 0/9 
Aldrin 1/9 0.37 0.80 1/9 0.48 0.81 
delta-SHC 6/9 0.10-5.50 1.15 1/9 0.68 0.83 
gamma-SHC (lindane) 4/9 0.08-0.30 0.55 7/9 0.13-0.64 0.46 
Dieldrin 1/9 0.54 1.53 1/9 0.25 1.49 
Endrin 1/9 0.86 1.57 1/9 0.10 1.48 
Endrin aldehyde 3/9 0.26-6.00 1.83 5/9 3.30-18.00 6.28 
Heptachlor 3/9 0.09-0.33 0.63 019 
Methoxychlor 1/9 6.80 8.31 0/9 

One-half the detection limit used for all non-detected values. 
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TABLE 7-38 

,_-, 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - IR 7 

NAS KEY WEST 

Total HI per 
% Contribution of 
Pathway to Total 

Pathway Pathway 
Soil 0.71 
Food 0.74 

Receptor HI 
48.8 
51.2 

TABLE 7-39 

MAJOR CONTRIBUTORS TO RISK FOR THE CO-l-l-ON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - IR 7 

NAS KEY WEST 

Chemical for all Chemical to Total 

Pathway 
Total HI per 

Pathway 
Soil 0.67 
Food 0.25 

% Contribution of 
Pathway to Total 

Receptor HI 
72.8 
27.2 
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TABLE 7-38 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - IR 7 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 0.65 44.9 
Antimony 0.56 38.8 
Arsenic 0.06 3.9 
Zinc 0.06 3.8 
Copper 0.04 3.0 
AI! others 0.08 5.7 
Total receptor HI 1.45 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.71 48.8 
Food 0.74 51.2 

TABLE 7-39 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO -IR 7 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 0.62 67.6 
Antimony 0.12 13.0 
Arsenic 0.05 5.7 
Zinc 0.03 3.7 
Copper 0.03 3.3 
All others 0.07 6.7 
Total receptor HI 0.92 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.67 72.8 
Food 0.25 27.2 
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TABLE 7-40 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - IR 7 

NAS KEY WEST 

Chemical 
4,4’-DDT 
Zinc 
Mercury 
4$-DDE 
Antimony 
All others 
Total receptor HI 

Total HI per 
Chemical for all 

Pathways 
2.99 
0.49 
0.08 
0.06 
0.05 
0.06 
3.73 

% Contribution of 
Chemical to Total 

Receptor HI 
80.0 
13.2 
2.3 
1.6 
1.3 
1.6 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.0 0.0 
Food 3.73 100.0 

TABLE 7-41 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - IR 7 

NAS KEY WEST 

Chemical 
4,4’-DDT 
Zinc 
Mercury 
4,4’-DDE 
4,4’-DDD 
All others 
Total receptor HI 

Total HI per 
Chemical for all 

Pathways 
1.53 
0.31 
0.08 
0.06 
0.04 
0.03 
2.05 

% Contribution of 
Chemical to Total 

Receptor HI 
74.2 
15.0 
4.0 
3.1 
2.1 
1.4 

Pathway 
Total HI per % Contribution of 

Pathway Pathway to Total 
ReceDtor HI 

Soil 
Food 

0.0 0.0 
2.05 100.0 
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TABLE 7-40 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - IR 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
4,4'-00T 2.99 80.0 
Zinc 0.49 13.2 
Mercury 0.08 2.3 
4,4'-00E 0.06 1.6 
Antimony 0.05 1.3 
All others 0.06 1.6 
Total receptor HI 3.73 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.0 0.0 
Food 3.73 100.0 

TABLE 7-41 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - IR 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
4,4'-00T 1.53 74.2 
Zinc 0.31 15.0 
Mercury 0.08 4.0 
4,4'-00E 0.06 3.1 
4,4'-000 0.04 2.1 
All others 0.03 1.4 
Total receptor HI 2.05 

Total HI per % Contribution of 
Pathway Pathway Pathway to Total 

Receptor HI 
Soil 0.0 0.0 
Food 2.05 100.0 
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TABLE 7-42 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - IR 7 

NAS KEY WEST 

Total HI per 1 % Contribution of 
1 Chemical ior all 1 Chemical to Total 

Chemical Pathways Receptor HI 
beta-BHC 0.05 86.2 
Aroclor-1260 0.00 7.5 
Endrin 0.00 1.8 
Heptachlor 0.00 1.3 
aloha-BHC 0.00 1.1 

Ail others 0.00 212 
Total receptor HI 0.06 

I % Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Sediment 0.06 97.4 
Food 0.00 2.6 

TABLE 7-43 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - IR 7 

NAS KEY WEST 

Chemical 
beta-BHC 
Aroclor-1260 
alpha-BHC 
Endrin 
Heptachlor 
All others 
Total receDtor HI 

Total HI per 
Chemical for all 

Pathways 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 

% Contribution of 
Chemical to Total 

Receptor HI 
45.9 
20.7 
10.6 
8.7 
5.5 
8.7 

1 Total HI per 1 % Contribution of 
1 Pathway I Pathway I Pathway to Total I 

Sediment 
Food 

0.01 
0.00 

Receptor HI 
85.3 
14.7 
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TABLE 7-42 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO -IR 7 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
beta-SHC 0.05 86.2 
Aroclor-1260 0.00 7.5 
Endrin 0.00 1.8 
Heptachlor 0.00 1.3 
alpha-SHe 0.00 1.1 
All others 0.00 2.2 
Total receptor HI 0.06 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Sediment 0.06 97.4 
Food 0.00 2.6 

TABLE 7-43 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MEAN CONTAMINANT CONCENTRATION SCENARIO -IR 7 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
beta-SHC 0.00 45.9 
Aroclor-1260 0.00 20.7 
alpha-SHe 0.00 10.6 
Endrin 0.00 8.7 
Heptachlor 0.00 5.5 
All others 0.00 8.7 
Total receptor HI 0.01 

Total HI per % Contribution of 
Pathway Pathway Pathway to Total 

Receptor HI 
Sediment 0.01 85.3 
Food 0.00 14.7 
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and its maximum concentration in sediments did not exceed the less conservative sediment threshold 

used in this assessment. Thus, significant migration of inorganics in groundwater to surface water and 

sediment does not appear to be occurring. 

Ten pesticides and daughter products were retained as groundwater COPCs, including aldrin, delta-BHC, 

endosulfan I, endosulfan sulfate, dieldrin, lindane, heptachlor, endrin, 4,4’-DDD, and 4,4’-DDT. Some HQ 

values for these chemicals (based on surface-water thresholds) were indicative of moderate to high 

potential risks. However, no pesticides were detected in surface-water samples, and most were detected 

infrequently in sediment. Aldrin was not detected in sediments. Delta-BHC, dieldrin, and endrin were 

each detected in only 1 of 16 sediment samples. Endosulfan I and endosulfan sulfate were detected in 

3 of 16 and 1 of 16 sediment samples, respectively, and HQ values were indicative of low potential risks 

(HQ = 3.7 and 2.0, respectively). Lindane was detected in 4 of 16 sediment samples, and its HQ (using 

the most conservative threshold available) was 6.3. All four detected values of lindane were less than the 

average concentration of lindane in Key West background sediments, although this compound is not 

naturally occurring. Heptachlor was detected in 2 of 5 groundwater samples and in 2 of 16 sediment 

samples but only one detected value in sediment exceeded the sediment threshold (HQ = 2.2). The 

compounds 4,4’-DDD and 4,4’-DDT were detected in only one monitoring well (17MW7-2) near the 

shoreline in 1996 samples. 

Interpretation of iron and cyanide in surface water at IR 7 is difficult since only two samples were analyzed 

for these inorganics. Iron is an essential nutrient that is toxic only at high concentrations. Its maximum 

concentration was the only detection of that metal that exceeded its threshold, and the resulting HQ was 

indicative of relatively low risk (HQ = 1.9). The HQ for cyanide was indicative of high potential risk (HQ = 

430), but it was not detected in the other surface-water sample. Cyanide was detected in only 2 of 19 

groundwater samples, was not detected in groundwater samples collected in 1996, and was detected in 

only 1 of 14 sediment samples. In addition, cyanide was not detected in surface or subsurface soil. Thus, 

its presence in a single surface-water sample does not appear to be site-related. Overall, potential risks to 

aquatic receptors from surface-water contaminants appear to be low, based on analyses of surface-water 

samples collected by IT Corporation in 1990 and 1993. Surface-water samples were not collected during 

current sampling. FDEP and USEPA approved this deviation from the work plan (ABB, 1995) since 

analyses of additional samples from open ocean areas near the site would not add useful data regarding 

the determination of potential contaminant sources. Instead, emphasis will be placed on the results of 

sediment analyses, which are discussed below. 
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and its maximum concentration in sediments did not exceed the less conservative sediment threshold 

used in this assessment. Thus, significant migration of inorganics in groundwater to surface water and 

sediment does not appear to be occurring. 

Ten pesticides and daughter products were retained as groundwater COPCs, including aldrin, delta-SHC, 

endosulfan I, endosulfan sulfate, dieldrin, lindane, heptachlor, endrin, 4,4'-DDD, and 4,4'-DDT. Some HQ 

values for these chemicals (based on surface-water thresholds) were indicative of moderate to high 

potential risks. However, no pesticides were detected in surface-water samples, and most were detected 

infrequently in sediment. Aldrin was not detected in sediments. Delta-SHC, dieldrin, and endrin were 

each detected in only 1 of 16 sediment samples. Endosulfan I and endosulfan sulfate were detected in 

3 of 16 and 1 of 16 sediment samples, re~pectively, and HQ values were indicative of low potential risks 

(HQ = 3.7 and 2.0, respectively). Lindane was detected in 4 of 16 sediment samples, and its HQ (using 

the most conservative threshold available) was 6.3. All four detected values of lindane were less than the 

average concentration of lindane in Key West background sediments, although this compound is not 

naturally occurring. Heptachlor was detected in 2 of 5 groundwater samples and in 2 of 16 sediment 

samples but only one detected value in sediment exceeded the sediment threshold (HQ = 2.2). The 

compounds 4,4'-DDD and 4,4'-DDT were detected in only one monitoring well (17MW7-2) near the 

shoreline in 1996 samples. 

Interpretation of iron and cyanide in surface water at IR 7 is difficult since only two samples were analyzed 

for these inorganics. Iron is an essential nutrient that is toxic only at high concentrations. Its maximum 

concentration was the only detection of that metal that exceeded its threshold, and the resulting HQ was 

indicative of relatively low risk (HQ = 1.9). The HQ for cyanide was indicative of high potential risk (HQ = 
430), but it was not detected in the other surface-water sample. Cyanide was detected in only 2 of 19 

groundwater samples, was not detected in groundwater samples collected in 1996, and was detected in 

only 1 of 14 sediment samples. In addition, cyanide was not detected in surface or subsurface soil. Thus, 

its presence in a Single surface-water sample does not appear to be site-related. Overall, potential risks to 

aquatic receptors from surface-water contaminants appear to be low, based on analyses of surface-water 

samples collected by IT Corporation in 1990 and 1993. Surface-water samples were not collected during 

current sampling. FDEP and USEPA approved this deviation from the work plan (ASS, 1995) since 

analyses of additional samples from open ocean areas near the site would not add useful data regarding 

the determination of potential contaminant sources. Instead, emphasis will be placed on the results of 

sediment analyses, which are discussed below. 
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Nine inorganics were retained as sediment COPCs, but most of these were infrequently detected or had 

low HQs. The maximum concentrations of arsenic (HQ = 1.3) and lead (HQ = 1.4) exceeded the most 

conservative thresholds in only 2 of 24 and 3 of 24 samples, respectively, and they did not exceed the less 

conservative thresholds used in this assessment. Cadmium was detected in only 2 of 24 sediment 

samples (HQ = 1.6). Mercury was detected in 16 of 24 samples, but most concentrations were similar to 

background values, and only one sample exceeded the most conservative threshold (HQ = 1.1). Silver 

was detected in only 3 of 24 samples, tin in 1 of 9 samples, beryllium in 3 of 24 samples, and cyanide in 1 

of 14 samples. Conversely, copper was detected in 24 of 24 sediment samples. Copper concentrations 

in seven sediment samples exceeded the most conservative threshold (HQ = 9.5), but no values 

exceeded the less conservative threshold. .Eight of 24 samples exceeded twice the average background 

concentration of copper in sediment. 

Ten pesticides and daughter products were COPCs in sediments at IR 7. Eight of these were also 

groundwater COPCs, as discussed earlier. The remaining two sediment COPCs were beta-BHC and 

4,4’-DDE. Beta-BHC was detected in only 1 of 16 samples and was not detected in samples.collected in 

1993 or 1996. The organochlorine 4,4’-DDE was detected in 5 of 16 sediment samples. Its hazard 

quotient (HQ = 11.2) was indicative of moderate potential risks, but no detected values exceeded the less 

conservative threshold. 

The PCB mixture Aroclor-1260 was detected in only 1 of 16 sediment samples. Its rnaximum 

concentration exceeded the most conservative threshold (HQ = 29.2) but did not exceeld a less 

conservative value. Aroclor-1260 was not detected in groundwater or soil from IR 7 and was not detected 

in lobsters, crabs, or turtle grass from nearshore waters. Thus, the presence of Aroclor-1260 in 1 of 16 

sediment samples does not appear to be site-related. Furthermore, potential risks to aquatic [receptors 

from this PCB mixture are low. 

i- ., 

Several semivolatiles (mainly PAHs) were COPCs in IR 7 sediments. Bis(2-ethylhexyI)phthalate was 

detected in 5 of 6 sediment samples and had an HQ of 4.5 using its maximum concentration, and the most 

conservative threshold. All detected values were considerably less than the less conservative ,threshoId 

used in this ERA, and phthalates are ubiquitous environmental contaminants. Phenanthrene and pyrene, 

two PAHs, were each detected in only 3 of 14 samples and were not detected in 1996 samples. All of the 

remaining sediment COPCs were also PAH compounds. Each of these was detected only in only one 

sample (l7S-2) collected in 1990. PAH compounds were not detected in sediment samples from other 

locations at IR 7 or in sediment samples collected near sampling station l7S-2 (17SS-7 in 1993 and l7SS-6 

in 1996). The infrequent detection of PAHs in sediments suggests that their presence may be due to boat 

traffic in the area rather than IR 7-related inputs. 
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Nine inorganics were retained as sediment COPCs, but most of these were infrequently detected or had 

low HOs, The maximum concentrations of arsenic (HQ = 1,3) and lead (HO = 1.4) exceeded the most 

conservative thresholds in only 2 of 24 and 3 of 24 samples, respectively, and they did not exceed the less 

conservative thresholds used in this assessment. Cadmium was detected in only 2 of 24 sediment 

samples (HQ = 1.6). Mercury was detected in 16 of 24 samples. but most concentrations were similar to 

background values, and only one sample exceeded the most conservative threshold (HQ = 1.1). Silver 

was detected in only 3 of 24 samples. tin in 1 of 9 samples. beryllium in 3 of 24 samples, and cy::mide in 1 

of 14 samples. Conversely, copper was detected in 24 of 24 sediment samples. Copper concentrations 

in seven sediment samples exceeded the most conservative threshold (HO = 9.5), but no values 

exceeded the less conservative threshold. Eight of 24 samples exceeded twice the average background 

concentration of copper in sediment. 

Ten pesticides and daughter products were COPCs in sediments at IR 7. Eight of these were also 

groundwater COPCs, as discussed earlier. The remaining two sediment COPCs were beta-SHC and 

4,4'-DDE. Beta-BHC was detected in only 1 of 16 samples and was not detected in samples collected in 

1993 or 1996. The organochlorine 4,4'-DDE was detected in 5 of 16 sediment samples. Its hazard 

quotient (HQ = 11.2) was indicative of moderate potential risks, but no detected values exceeded the less 

conservative threshold. 

The PCB mixture Aroclor-1260 was detected in only 1 of 16 sediment samples. Its maximum 

concentration exceeded the most conservative threshold (HO = 29.2), but did not exceed a less 

conservative value. Aroclor-1260 was not detected in groundwater or soil from IR 7 and was not detected 

in lobsters, crabs, or turtle grass from nearshore waters. Thus, the presence of Aroclor-1260 in 1 of 16 

sediment samples does not appear to be site-related, Furthermore, potential risks to aquatic I'eceptors 

from this PCB mixture are low. 

Several semivolatiles (mainly PAHs) were COPCs in IR 7 sediments. Bis(2-ethylhexyl)phthalate was 

detected in 5 of 6 sediment samples and had an HO of 4.5 using its maximum concentration, and the most 

conservative threshold. All detected values were considerably less than the less conservative threshold 

used in this ERA, and phthalates are ubiquitous environmental contaminants. Phenanthrene aM pyrene, 

two PAHs, were each detected in only 3 of 14 samples and were not detected in 1996 samples, AU of the 

remaining sediment COPCs were also PAH compounds. Each of these was detected only in only one 

sample (17S-2) collected in 1990. PAH compounds were not detected in sediment samples from other 

locations at JR 7 or in sediment samples collected near sampling station 17S-2 (17SS-7 in 1993 and 1788-6 

in 1996). The infrequent detection of PAHs in sediments suggests that their presence may be due to boat 

traffic in the area rather than IR 7 -related inputs. 
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In the Phase I assessment antimony, chromium, vanadium, zinc, and 4,4’-DDT were identified as COCs in 

soils (IT Corporation, 1994). The current assessment identified few surface soil COPCs (Table 7-33). Soil 

COPCs do not appear to have significantly migrated into groundwater or sediment, based on a 

comparison of soil COPCs to groundwater and sediment COPCs, with the possible exception of 4,4’-DDT 

and daughter products. Only three inorganics were retained as terrestrial plant COPCs, and all HQs were 

indicative of low potential risks (HQs < 1.8). Several organic compounds were conservatively retained as 

plant COPCs since no suitable threshold was available, but plants do not translocate organics appreciably 

(Will and Suter, 1995b). 

The collection of only two spiny spider crabs and two stone crabs from nearshore waters of IR 7 prevents 

an extensive interpretation of contaminants in crabs. However, the data from these four crabs show no 

evidence of accumulation of site-related contaminants. Several metals and pesticides were detected in 

crab tissue but with only two exceptions, all concentrations of analytes were similar to or lower than 

concentrations in crabs collected from background sites in the Key West area (Table 7-35). The two 
I 

exceptions were aluminum and barium. Aluminum was detected in one of four crabs from IR 7 but was 

not detected in background crabs, and the barium concentration in one stone crab (5.0 mg/kg) was 

greater than in background crabs. However, neither aluminum nor barium were COPCs in groundwater, 

surface water, soil, or sediment at IR 7. Concentrations of 4,4’-DDT and daughter products were not 

elevated in crabs from IR 7. 

Ten lobster samples were collected from IR 7 nearshore waters. Several metals and pesticides were 

detected in lobster tissue, but frequencies of detections and concentrations of all analytes (with three 

exceptions) were similar to or lower than those in background lobsters (Table 7-32). Delta-BHC was 

detected in 4 of IO lobsters from IR 7 and was not detected in 19 background lobsters. However, the 

maximum detected concentration was only 0.60 mg/kg. The pesticide 4,4’-DDT was detected in 3 of 10 

lobsters from IR 7 and was not detected in 19 background lobsters. All detected concentrations of delta- 

BHC and 4,4’-DDT were well below values considered to be protective of wildlife species (Appendix C, 

Table C.3-26). Aluminum was detected in 2 of 10 lobsters from IR 7 and was not detected in background 

lobsters. Since aluminum was not detected in 8 of 10 lobsters, and was not a COPC in site media, its 

occurrence in two IR 7 lobsters is unremarkable. 

Concentrations of analytes in turtle grass from nearshore waters of IR 7 were generally similar to those in 

background samples or were infrequently detected (Table 7-37). Delta-BHC was detected more often and 

at greater concentrations than in background samples, but the average value was only slightly greater 

than in background samples. Heptachlor was detected in three of nine turtle grass samples from IR 7 and 

was not detected in background samples, but its maximum concentration was only 0.33 mg/kg. 
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In the Phase I assessment antimony, chromium, vanadium, zinc, and 4,4'-DDT were identified as COCs in 

soils (IT Corporation, 1994). The current assessment identified few surface soil COPCs (Table 7-33). Soil 

COPCs do not appear to have significantly migrated into groundwater or sediment, based on a 

comparison of soil COPCs to groundwater and sediment COPCs, with the possible exception of 4,4'-DDT 

and daughter products. Only three inorganics were retained as terrestrial plant COPCs, and all HQs were 

indicative of low potential risks (HQs < 1.8). Several organic compounds were conservatively retained as 

plant COPCs since no suitable threshold was available, but plants do not translocate organics appreciably 

(Will and Suter, 1995b). 

The collection of only two spiny spider crabs and two stone crabs from nearshore waters of IR 7 prevents 

an extensive interpretation of contaminants in crabs. However, the data from these four crabs show no 

evidence of accumulation of site-related contaminants. Several metals and pesticides were detected in 

crab tissue but with only two exceptions, all concentrations of analytes were similar to or lower than 

concentrations in crabs collected from background sites in the Key West area (Table 7-35). The two 

exceptions were aluminum and barium. Aluminum was detected in one of four crabs from IR 7 but was 

not detected in background crabs, and the barium concentration in one stone crab (5.0 mg/kg) was 

greater than in background crabs. However, neither aluminum nor barium were COPCs in groundwater, 

surface water, soil, or sediment at IR 7. Concentrations of 4,4'-DDT and daughter products were not 

elevated in crabs from IR 7. 

Ten lobster samples were collected from IR 7 nearshore waters. Several metals and pesticides were 

detected in lobster tissue, but frequencies of detections and concentrations of all analytes (with three 

exceptions) were similar to or lower than those in background lobsters (Table 7-32). Delta-SHC was 

detected in 4 of 10 lobsters from IR 7 and was not detected in 19 background lobsters. However, the 

maximum detected concentration was only 0.60 mg/kg. The pesticide 4,4'-DDT was detected in 3 of 10 

lobsters from IR 7 and was not detected in 19 background lobsters. All detected concentrations of delta

SHC and 4,4'-DDT were well below values considered to be protective of wildlife species (Appendix C, 

Table C.3-26). Aluminum was detected in 2 of 10 lobsters from IR 7 and was not detected in background 

lobsters. Since aluminum was not detected in 8 of 10 lobsters, and was not a cope in site media, its 

occurrence in two IR 7 lobsters is unremarkable. 

Concentrations of analytes in turtle grass from nearshore waters of IR 7 were generally similar to those in 

background samples or were infrequently detected (Table 7-37). Delta-SHC was detected more often and 

at greater concentrations than in background samples, but the average value was only slightly greater 

than in background samples. Heptachlor was detected in three of nine turtle grass samples from IR 7 and 

was not detected in background samples, but its maximum concentration was only 0.33 mg/kg. 
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Overall, the data indicate that concentrations of analytes in tissue from aquatic samples at IR ‘7 are similar 

to concentrations in backg&nd samples and pose low potential risks to ecological receptors. All 

concentrations of organic compounds in aquatic organisms were well below the 100 mg/kg concentration 

for chlorinated compounds considered to be indicative of low potential risk (Gibson and Dillon, 1989). 

Pesticides and PCBs (including 4,4’-DDT and daughter products) are not accumulating in tissue although 

they were detected in slightly elevated concentrations in some soil, groundwater, and sediment samples. 

Potential risks to the cotton rat from soil-related contaminants at IR 7 were relatively low for the maximum 

concentration scenario (total HI = 1.45) and were insignificant for the mean concentration scenario (total 

HI = 0.92). HI values for the raccoon for both the maximum and mean exposure scenarios were less than 

1.0, indicating minuscule potential risks to this semi-aquatic receptor from consumption of #crustaceans 

and incidental ingestion of sediment. Potential risks to the kestrel were indicative of low potential risks as 

well. Total HI values for the maximum and mean concentration scenarios were 3.73 and 2.05, 

respectively. The estimated potential risks to this raptor, as well as the other terrestrial receptors, are also 

mitigated by the conservative assumptions used in the foodchain model. The model assumed an 

absorption fraction of 80 percent (i.e., 80 percent of the ingested contaminant was absorbed) for the dose 

calculations describing the intake of vegetation, prey, and soil. Actual absorption fractions range widely 

but are often considerably less than 80 percent (Hrudey et al., 1996). In addition, the model a:ssumed that 

these species forage on the site 100 percent of the time. This would be true for the cotton rat, but not for 

the kestrel and raccoon. IR 7 would comprise only a small portion of their home ranges. 

7.7.4.3 Ecological Risk Summary 

IR 7 is a 30-acre inactive landfill located on Fleming Key. The landfill has been inactive for 35 years. The 

landfilled area extends from the east to west shore of the island. The former landfill consists primarily of 

the USDA Animal Import Center and surrounding grounds. Terrestrial habitat over most of the site 

consists of turf grass, weedy areas, and a wooded area dominated by Australia pine and Brazilian pepper. 

Thus, the site provides poor habitat for terrestrial receptors. The shoreline and nearshore areas provide 

excellent aquatic habitat for a variety of marine organisms. 

The Phase I ecological risk assessment for IR 7 concluded that the greatest potential risk to aquatic 

organisms from inorganics is through direct contact via groundwater discharges, and to a imuch lesser 

extent sediment. Contaminants in groundwater and sediment were considered to pose moderate to high 

potential risks to ecological receptors at the site. The nature and extent in surface and subsurface soils 

were determined to be adequately characterized. Additional ecological investigations to more fully 

characterize ecological risks were warranted (IT Corporation, 1994). 
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Overall, the data indicate that concentrations of analytes in tissue from aquatic samples at IR '7 are similar .. 
to concentrations in background samples and pose low potential risks to ecological receptors. All 

concentrations of organic compounds in aquatic organisms were well below the 100 mg/kg cc:mcentration 

for chlorinated compounds considered to be indicative of low potential risk (Gibson and Dillon, 1989). 

Pesticides and PCBs (including 4,4'-DDT and daughter products) are not accumulating in tissue although 

they were detected in slightly elevated concentrations in some soil, groundwater, and sediment samples. 

Potential risks to the cotton rat from soil-related contaminants at IR 7 were relatively low for the maximum 

concentration scenario (total HI = 1.45) and were insignificant for the mean concentration scenario (total 

HI = 0.92). HI values for the raccoon for both the maximum and mean exposure scenarios welre less than 

1.0, indicating minuscule potential risks to this semi-aquatic receptor from consumption of crustaceans 

and incidental ingestion of sediment. Potential risks to the kestrel were indicative of low potential risks as 

well. Total HI values for the maximum and mean concentration scenarios were 3.n and 2.05, 

respectively. The estimated potential risks to this raptor, as well as the other terrestrial receptors, are also 

mitigated by the conservative assumptions used in the foodchain model. The model sissumed an 

absorption fraction of 80 percent (Le .• 80 percent of the ingested contaminant was absorbed) for the dose 

calculations describing the intake of vegetation, prey, and soil. Actual absorption fractions range widely 

but are often considerably less than 80 percent (Hrudey et al., 1996). In addition, the model assumed that 

these species forage on the site 100 percent of the time. This would be true for the cotton rat, but not for 

the kestrel and raccoon. IR 7 would comprise only a small portion of their home ranges. 

7.7.4.3 Ecological Risk Summary 

IR 7 is a 30-acre inactive landfill located on Fleming Key. The landfill has been inactive for 35 years. The 

landfilled area extends from the east to west shore of the island. The former landfill consists; primarily of 

the USDA Animal Import Center and surrounding grounds. Terrestrial habitat over most of the site 

consists of turf grass, weedy areas, and a wooded area dominated by Australia pine and Brazilian pepper. 

Thus, the site provides poor habitat for terrestrial receptors. The shoreline and nearshore areas provide 

excellent aquatic habitat for a variety of marine organisms. 

The Phase I ecological risk assessment for IR 7 concluded that the greatest potential risk to aquatic 

organisms from inorganics is through direct contact via groundwater discharges, and to a much lesser 

extent sediment. Contaminants in groundwater and sediment were considered to pose modl~rate to high 

potential risks to ecological receptors at the site. The nature and extent in surface and sub~surface soils 

were determined to be adequately characterized. Additional ecological investigations to more fully 

characterize ecological risks were warranted (IT Co(poration, 1994). 
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In this Phase II ERA, analyses of non-biological media at IR 7 indicate that migration of site-related 

contaminants from groundwater or soil to sediment and surface water has not significantly occurred, with 

the possible exception of the organochlorine compounds 4,4’-DDT and daughter products (4,4’-DDD and 

4,4-DDE). These compounds were detected in some sediment samples. Their use in the lower Florida 

Keys was previously widespread, and they remain in soil and sediment for extremely long periods. These 

compounds were detected in only one of five shoreline groundwater samples in 1996. 4,4’-DDT and 
I 

daughter products were not elevated in sediment sample l7SS-3, the sample collected closest to the only 

groundwater monitoring well where these compounds were detected. Furthermore, these compounds do 

not appear to be bioaccumulating in the tissues of aquatic organisms. For these reasons, potential risks 

to aquatic and benthic biota from these compounds appear to be insignificant. HQs and frequencies of 

detection of other COPCs in non-biological media also indicate low potential risks to aquatic, benthic, and 

terrestrial biota. 

Crabs, lobsters, and turtle grass do not appear to be accumulating site-related contaminants, and tissue 

concentrations of contaminants appear to pose insignificant risks to ecological receptors. Results of the 

foodchain modeling indicate low potential risks to the cotton rat and kestrel (representative terrestrial 

receptors). Risks to the raccoon (representative semi-aquatic receptor) appear to be negligible. The 

relatively low HI values for these species were also mitigated by some conservative assumptions used in 

the modeling. 

In summary, the Phase I and the Phase II ecological risk assessments appear to be sufficient to 

characterize potential ecological risks at IR 7. Contaminants in groundwater, surface water, soil, and 

sediment do not appear to pose environmental risks. Site-related contaminants have not accumulated in 

vegetation, crabs, or lobsters; potential risks to terrestrial receptors, aquatic receptors, and benthic 

organisms appear to be low. Therefore, additional ecological studies or remediation based on ecological 

risks are not necessary, and therefore, are not recommended. 

7.8 CONCLUSIONS AND RECOMMENDATIONS 

The primary objectives of investigation at IR 7 were to the identify the existing nature and extent of 

contamination (after interim remedial action) in the on-site media, to provide a baseline human health risk 

assessment of COPCs identified in those media, and to perform an ecological risk assessment. 

IR 7 is a 30-acre inactive landfill located on the northern portion of Fleming Key. The landfill has been 

inactive for 35 years. The eastern and western edges of the site are bordered by the Gulf of Mexico, and 

erosion protection on the eastern shoreline is provided by grass cover and concrete rubble riprap. In 
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In this Phase II ERA, analyses of non-biological media at IR 7 indicate that migration of site-related 

contaminants from groundwater or soil to sediment and surface water has not significantly occurred, with 

the possible exception of the organochlorine compounds 4,4'-DDT and daughter products (4,4'-DDD and 

4,4'-DDE). These compounds were detected in some sediment samples. Their use in the lower Florida 

Keys was previously widespread, and they remain in soil and sediment for extremely long periods. These 

compounds were detected in only one of five shoreline groundwater samples in 1996. 4,4'-DDT and 

daughter products were not elevated in sediment sample 17SS-3, the sample collected closest to the only 

groundwater monitoring well where these compounds were detected. Furthermore, these compounds do 

not appear to be bioaccumulating in the tissues of aquatic organisms. For these reasons, potential risks 

to aquatic and benthic biota from these compounds appear to be insignificant. HQs and frequencies of 

detection of other COPCs in non-biological media also indicate low potential risks to aquatic, benthic, and 

terrestrial biota. 

Crabs, lobsters, and turtle grass do not appear to be accumulating site-related contaminants, and tissue 

concentrations of contaminants appear to pose insignificant risks to ecological receptors. Results of the 

foodchain modeling indicate low potential risks to the cotion rat and kestrel (representative terrestrial 

receptors). Risks to the raccoon (representative semi-aquatic receptor) appear to be negligible. The 

relatively low HI values for these species were also mitigated by some conservative assumptions used in 

the modeling. 

In summary, the Phase I and the Phase II ecological risk assessments appear to be sufficient to 

characterize potential ecological risks at IR 7. Contaminants in groundwater, surface water, soil, and 

sediment do not appear to pose environmental risks. Site-related contaminants have not accumulated in 

vegetation, crabs, or lobsters; potential risks to terrestrial receptors, aquatic receptors, and benthic 

organisms appear to be low. Therefore, additional ecological studies or remediation based on ecological 

risks are not necessary, and therefore, are not recommended. 

7.8 CONCLUSIONS AND RECOMMENDATIONS 

The primary objectives of investigation at IR 7 were to the identify the existing nature and extent of 

contamination (after interim remedial action) in the on-site media, to provide a baseline human health risk 

assessment of COPCs identified in those media, and to perform an ecological risk assessment. 

IR 7 is a 30-acre inactive landfill located on the northern portion of Fleming Key. The landfill has been 

inactive for 35 years. The eastern and western edges of the site are bordered by the Gulf of Mexico, and 

erosion protection on the eastern shoreline is provided by grass cover and concrete rubble riprap. In 
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1995, BEI performed an IRA at IR 7 to prevent ponding and promote runoff from two areas at IR 7. Metals 

and pesticides are the most widespread contaminants detected at the site. VOCs and SVOCs are present 

in sediment and groundwater, and PCBs, to a limited extent, are also present in soil and sediment. 

The human health risk for current receptors caused by the low level of contaminants at IR 7 exceeds 

FDEP’s IE-06 target risk in several exposure scenarios, are within or below the EPA target risk range of 

l.OE-04 to l.OE-06 for cancer-causing chemicals, and are below the 1.0 hazard index for noncancer- 

causing chemicals. Contaminants are present at concentrations indicating that adverse noncarcinogenic 

health effects might occur for the hypothetical future resident exposure scenario. The cancer risk to the 

future resident exceeds FDEP’s 1 E-06 target risk and remains in the 1 .OE-04 to 1 .OE-06 range. Antimony 

is the main contributor to the noncarcinogenic risk. 

The ecological risk assessment at IR 7 indicates that contaminants in groundwater, surface water, soil, 

and sediment do not pose environmental risks. Site-related contaminants have not accumulated in 

vegetation, crabs, or lobsters; potential risks to ecological receptors appear to be low. 

__ 7.. 

Although metal contaminants (i.e., antimony) are present at concentrations that might contribute to the risk 

for the hypothetical future resident, there appear to be no ecological risks posed by the conbaminants 

present. Based on the minimal human health and ecological risks posed by the site, it is recommended 

that an NFA decision document be prepared for IR 7, with the provision that a future residential scenario is 

prevented by institutional controls. Additionally, the Navy will develop a groundwater monitoring program 

for IR 7. 
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1995, BEl performed an IRA at IR 7 to prevent ponding and promote runoff from two areas at IR 7. Metals 

and pesticides are the most widespread contaminants detected at the site. VOCs and SVOCs am present 

in sediment and groundwater, and PCBs, to a limited extent, are also present in soil and sediment. 

The human health risk for current receptors caused by the low level of contaminants at IR 7 exceeds 

FDEP's 1 E-06 target risk in several exposure scenarios, are within or below the EPA target risk range of 

1.0E-04 to 1.0E-06 for cancer-causing chemicals, and are below the 1.0 hazard index for noncancer

causing chemicals. Contaminants are present at concentrations indicating that adverse noncarcinogenic 

health effects might occur for the hypothetical future resident exposure scenario. The cancer risk to the 

future resident exceeds FDEP's 1 E-06 target risk and remains in the 1 ,OE·04 to 1.0E-06 range. Antimony 
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The ecological risk assessment at IR 7 indicates that contaminants in groundwater, surface water, soil, 

and sediment do not pose environmental risks. Site-related contaminants have not accumulated in 

vegetation, crabs, or lobsters; potential risks to ecological receptors appear to be low. 

Although metal contaminants (i.e., antimony) are present at concentrations that might contribute to the risk 

for the hypothetical future resident, there appear to be no ecological risks posed by the cont,aminants 

present Based on the minimal human health and ecological risks posed by the site, it is recommended 

that an NFA decision document be prepared for IR 7, with the provision that a future residential scenario is 

prevented by institutional controls. Additionally, the Navy will develop a groundwater monitoring program 

for IR 7 
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8.0 INSTALLATION RESTORATION SITE 8 (IR 8) 

This chapter describes the site-specific evaluation of data for IR 8 (Fleming Key South Landfill). It 

discusses all investigations conducted at the site, RFVRI rationale, site geology and hydrogeology, nature 

and extent of contamination, contaminant fate and transport, baseline human health risk assessment, and 

ecological risk assessment. Section 8.8 presents a summary and conclusions with recommendations for 

IR 8. 

8.1 UNIT DESCRIPTION 

The Fleming Key South Landfill (IR 8) covers approximately 45 acres in the southwestern portion of 

Fleming Key (Figure 8-l). The southeastern portion of the site is bordered by the city of Key West 

Sewage Treatment Plant. A munitions storage area is located along the east boundary of the site. The 

remainder of the site is bordered by ocean water (Man of War Harbor). A closed canopy of Australian 

pines covers most of the site. The western portion of the site contains piles of metal debris (heavy 

equipment, desks, marine equipment, etc.). 

As much as 8,000 tons of unknown wastes reportedly were disposed at the landfill annually between 1962 

and 1982. The waste disposal activities of the city of Key West were combined with those of the Navy 

from 1968 to 1982 at this site. Waste materials and fill from Sigsbee Key (Dredgers Key) were also 

disposed of at the site between 1948 and 1951. 

The open trench disposal method was practiced at this site, with the trenches being constructed in a 

manner similar to that at Fleming Key North Landfill (IR 7). Trenches were typically 25 feet wide, IO feet 

deep, and 500 to 1,000 feet long (IT Corporation, 1994). Due to seepage from groundwater, the trenches 

were partially full of sea water when waste disposal occurred. Combustible wastes were taken to the 

western portion of the site and burned. The ash and unburned wastes were then deposited in the western 

portion of the landfill. 

8.2 INVESTIGATION HISTORY 

Several investigations have been performed at IR 8 since the mid-1980s to identify, confirm, or delineate 

contamination. The previous investigations are summarized in Section 8.2.1. The investigation rationale 
,,I ” and scope of this Supplemental RFVRI are presented in Section 8.2.2. 
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This chapter describes the site-specific evaluation of data for IR 8 (Fleming Key South Landfill). It 

discusses all investigations conducted at the site, RFI/RI rationale, site geology and hydrogeology, nature 

and extent of contamination, contaminant fate and transport, baseline human health risk assessment, and 

ecological risk assessment. Section 8.8 presents a summary and conclusions with recommendations for 

IR8. 

8.1 UNIT DESCRIPTION 

The Fleming Key South Landfill (IR 8) covers approximately 45 acres in the southwestern portion of 

Fleming Key (Figure 8-1). The southeastern portion of the site is bordered by the city of Key West 

Sewage Treatment Plant. A munitions storage area is located along the east boundary of the site. The 

remainder of the site is bordered by ocean water (Man of War Harbor). A closed canopy of Australian 

pines covers most of the site. The western portion of the site contains piles of metal debris (heavy 

equipment, desks, marine equipment, etc.). 

As much as 8,000 tons of unknown wastes reportedly were disposed at the landfill annually betweem 1962 

and 1982. The waste disposal activities of the city of Key West were combined with those of the Navy 

from 1968 to 1982 at this site. Waste materials and fill from Sigsbee Key (Dredgers Key) were also 

disposed of at the site between 1948 and 1951. 

The open trench disposal method was practiced at this site, with the trenches being constructed in a 

manner similar to that at Fleming Key North Landfill (IR 7). Trenches were typically 25 feet wide, 10 feet 

deep, and 500 to 1,000 feet long (IT Corporation, 1994). Due to seepage from groundwater, the trenches 

were partially full of sea water when waste disposal occurred. Combustible wastes were taken to the 

western portion of the site and burned. The ash and unburned wastes were then deposited in the western 

portion of the landfill. 

8.2 INVESTIGATION HISTORY 

Several investigations have been performed at IR 8 since the mid-1980s to identify, confirm, or dHlineate 

contamination. The previous investigations are summarized in Section 8.2.1. The investigation rationale 

and scope of this Supplemental RFI/RI are presented in Section 8.2.2. 
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8.2.1 Previous Investigations 

An initial investigation of this site was conducted by Geraghty and Miller in 1986. This investigation 

involved the installation of five shallow monitoring wells. Volatile organic carbons and metals 

(e.g., arsenic, copper and mercury) were found in samples collected from the wells. In 1990, IT 

Corporation conducted a preliminary RI, that included the installation of ten soil borings (six of the soil 

borings were converted to monitoring wells) and the excavation of 20 test pits to characterize the waste 

type and distribution patterns. Wastes encountered at the site consisted of vehicle, household, 

construction, and electrical debris. Vehicle debris included car/truck parts and sheet metal. Oil: gas and 

antifreeze were encountered in one test pit. Household debris consisted of cafeteria trays, silverware, 

food containers, glass, rubber, and plastic. Construction debris consisted of large concrete slabs, steel 

cables, wood, and roofing shingles. Minimal electrical debris was found, consisting mainly of electrical 

conduit. Groundwater samples from the site indicated metals (e.g., arsenic, chromium, mercury, and lead) 

were present in concentrations above established standards. Surface-water samples also indicated 

concentrations of the same metals exceeding the standards, and PCBs, such as Aroclor-1242, were 

detected exceeding the standards. 

Subsequently, IT Corporation conducted soil, sediment, surface-water, and groundwater sampling during 

the 1993 RFIIRI. Characterization of contamination at the site indicated that groundwater and :sediment 

appeared to be the most extensively impacted by metals (antimony, arsenic, mercury and lead). The Final 

RFI/RI prepared by IT Corporation recommended that a receptor identification and tissue analysis be 

performed to confirm uptake of contaminants, conduct initial remedial actions to prevent further contact 

between the surface water and the waste materials along the shoreline, perform a baseline risk 

assessment, conduct a preliminary feasibility study, and conduct a baseline human health risk 

assessment based on post initial remedial action sampling data. 

In February 1997, BEI began installation of a “Shoreline Protection System” at IR 8 (BEI, 1997) 

8.2.2 Current Investigations 

This section presents a brief discussion of the rationale for conducting the Supplemental RFI/RI activities 

at IR 8 and the scope of those field activities performed from August to October 1996. Deviations from the 

Supplemental RFI/RI Sampling and Analysis Plan are addressed in Appendix D. Figures 8-2 through 8-5 
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were present in concentrations above established standards. Surface-water samples also indicated 

concentrations of the same metals exceeding the standards, and PCBs, such as Aroclor-1242, were 
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between the surface water and the waste materials along the shoreline, perform a basedine risk 

assessment, conduct a preliminary feasibility study, and conduct a baseline human health risk 

assessment based on post initial remedial action sampling data. 

In February 1997, BEl began installation of a "Shoreline Protection System" at IR 8 (BEl, 1997). 
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This section presents a brief discussion of the rationale for conducting the Supplemental RFIIRI activities 
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show the location of soil, sediment, surface-water, groundwater, and biota samples obtained during this 

investigation, as well as those from previous investigations. 

8.2.2.1 Investigation Rationale 

Additional sampling of sediment and groundwater was conducted at IR 8 to provide more information upon 

which appropriate risk assessments can be based. As requested by regulators, resampling of sediments 

at the original RFI/RI field program locations, was performed to confirm the presence or absence of 

contamination indicated in earlier findings. The additional data should provide a statistically representative 

data set for the risk assessment. All existing permanent monitoring wells were resampled to confirm 

previously-detected levels of contamination. It is believed that concentrations of metals in groundwater 

may have been influenced by turbidity in previous investigations. 

8.2.2.2 Scope of Current Field Investigation 

Supplemental field activities at IR 8 included the collection of soil, sediment, and groundwater samples to 

confirm and verify previously-detected levels of contamination. 

-? % 
8.2.2.2.1 Surface Soil 

Limited resampling of soils was performed to verify the presence of pesticides. All IR 8 surface soil 

samples were analyzed for the following parameters: 

l Appendix IX pesticides 

l Appendix IX PCBs 

8.2.2.2.2 Surface Water and Sediment 

Surface-water samples were not collected during Supplemental RFVRI sampling activities. Resampling of 

sediments at previous sample locations was performed to confirm and verify the presence of pesticides, 

PCBs, herbicides, metals and cyanide at IR 8. All IR 8 sediment samples were analyzed for the following 

parameters: 

l Appendix IX herbicides 

l Appendix IX pesticides 
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show the location of soil, sediment, surface-water, groundwater, and biota samples obtained during this 

investigation, as well as those from previous investigations. 

8.2.2.1 Investigation Rationale 

Additional sampling of sediment and groundwater was conducted at IR 8 to provide more information upon 

which appropriate risk assessments can be based. As requested by regulators, resampling of slediments 

at the original RFIIRI field program locations, was performed to confirm the presence or absence of 

contamination indicated in earlier findings. The additional data should provide a statistically representative 

data set for the risk assessment. All existing permanent monitoring wells were resampled to confirm 

previously-detected levels of contamination. It is believed that concentrations of metals in groundwater 

may have been influenced by turbidity in previous investigations. 

8.2.2.2 Scope of Current Field Investigation 

Supplemental field activities at IR 8 included the collection of soil, sediment, and groundwater samples to 

confirm and verify previously-detected levels of contamination. 

8.2.2.2.1 Surface Soil 

Limited resampling of soils was performed to verify the presence of pesticides. All IR 8 surl'ace soil 

samples were analyzed for the following parameters: 

• Appendix IX pesticides 

• Appendix IX PCBs 

8.2.2.2.2 Surface Water and Sediment 

Surface-water samples were not collected during Supplemental RFIIRI sampling activities. Resannpling of 

sediments at previous sample locations was performed to confirm and verify the presence of pesticides, 

PCBs, herbicides, metals and cyanide at IR 8. AIIIR 8 sediment samples were analyzed for the following 

parameters: 

• Appendix IX herbicides 

• Appendix IX pesticides 
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l Appendix IX PCBs 

l TAL metals 

8.2.2.2.3 Groundwater 

Resampling of groundwater at each of the permanent monitoring wells was performed to confirm and 

verify the presence of pesticides, PCBs, herbicides, metals, and cyanide at IR 8. The focus of the 

groundwater sampling was on reducing the levels of turbidity that may have previously attributed to 

elevated concentrations of metals. Low-flow pumping methods were used to control the levels of turbidity. 

All IR 8 groundwater samples were analyzed for the following parameters: 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

a.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at Key West, Florida is included 

in Section 1.4 (Base Environmental Setting) of this document. Applicable site-specific physical 

characteristics are discussed below. 

8.3.1 Hvdroneolonv 

The depths to groundwater during the Supplemental RFVRI ranged from 2.27 feet to 8.89 feet bls. 

Groundwater elevation data obtained during this monitoring event vary from 0.01 feet to 0.34 feet above 

msl. Data from two wells (18MW8-1 and 18MW-6) appear to be anomalous and were not used to 

determine groundwater flow directions. The groundwater flow data indicates influence by tides from the 

Man of War Harbor located to the north, south, and west of the site. Groundwater elevations collected by 

IT Corporation in August 1990 ranged from approximately 1.7 to 3.1 feet msl. Sea level fluctuations 

ranged from approximately 0.9 to 1.5 feet msl. IT Corporation indicated that the water table was 

encountered from 5 to 10 feet bls during the drilling of monitoring well boreholes. Groundwater flow 

directions were generally as indicated on Figure 8-5. The groundwater gradient varies from 0.0005 to 

0.001 foot/foot. 
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Resampling of groundwater at each of the permanent monitoring wells was performed to confirm and 

verify the presence of pesticides, PCBs, herbicides, metals, and cyanide at IR 8. The focus of the 

groundwater sampling was on reducing the levels of turbidity that may have previously attributed to 

elevated concentrations of metals. Low-flow pumping methods were used to control the levels of turbidity. 

All IR 8 groundwater samples were analyzed for the following parameters: 

• Appendix IX herbicides 

• Appendix IX pesticides 

• Appendix IX PCBs 

• TAL metals 

8.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at Key West, Florida is included 

in Section 1.4 (Base Environmental Setting) of this document. Applicable site-specific physical 

characteristics are discussed below. 

8.3.1 Hydrogeology 

The depths to groundwater during the Supplemental RFI/RI ranged from 2.27 feet to 8.89 feet bls. 

Groundwater elevation data obtained during this monitoring event vary from 0.01 feet to 0.34 feet above 

msl. Data from two wells (18MW8-1 and 18MW-6) appear to be anomalous and were not used to 

determine groundwater flow directions. The groundwater flow data indicates influence by tides from the 

Man of War Harbor located to the north, south, and west of the site. Groundwater elevations collected by 

IT Corporation in August 1990 ranged from approximately 1.7 to 3.1 feet msl. Sea level fluctuations 

ranged from approximately 0.9 to 1.5 feet msl. IT Corporation indicated that the water table was 

encountered from 5 to 10 feet bls during the drilling of monitoring well boreholes. Groundwater flow 

directions were generally as indicated on Figure 8-5. The groundwater gradient varies from 0.0005 to 

0.001 foot/foot. 
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8.3.2 Soils 
,_. <.._ 

The water table is at approximately 5 to IO feet bls. Material encountered above the water table at the site 

consist of poorly sorted limestone fill with reworked limestone and gravel. Geotechnical data obt:ained by 

IT Corporation in 1991 indicated the soil is very coarse sand. The total organic content was 5,700 mglkg. 

The pH was a very basic at 8.5, as expected due to the abundance of carbonate rocks and soils. Material 

encountered below the water table consisted of poor to moderately sorted sandy limestone. Debris (i.e., 

glass, plastic, and metal) was encountered throughout all borings. 

8.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from subsurface and 

surface soil, sediment, surface water, and groundwater at the Fleming Key South Landfill. The results of 

these analyses were compared with nature and extent screening values that were selected from ,a variety 

of sources including background levels as determined in the Comprehensive Background Report 

(Appendix F) and ARARs and SALs from various state and Federal agencies and research institutions. 

The selection of screening values is discussed in Appendix C, Section 3.0, and all potential screening 

values are listed, by media, in Tables C.3-1 through C.3-4. 

This section focuses primarily on chemicals that exceeded the screening values. The tables that 

accompany the text provide results for all detections, with the exceedances shaded for easy identification. 

Figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix H 

contains the full data set used in site characterization and assessment. Appendix I contains the analytical 

results for samples obtained during the August through October 1996 Supplemental RFI/RI. 

8.4.1 Subsurface Soil 

Data from a single sampling effort, the 1993 IT Corporation RFIIRI, was considered in the analysis of 

subsurface soil contamination at IR 8. Samples were collected at two subsurface depths (5 feet and 

15 feet) at l8SB-2. Other samples were collected at a depth of 5 feet. VOCs, SVOCs, pesticides, and 

inorganics were tested for in all subsurface soil samples, PCBs were not analyzed in any of the three 

subsurface soil samples collected from a depth of 5 feet but were analyzed in the single 15 foot sample. 

Chemicals that were detected in subsurface soil samples are listed in Table 8-l. Figure 8-6 shows the 

occurrence of analytes that exceeded screening values and indicate possible subsurface soil 
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The water table is at approximately 5 to 10 feet bls. Material encountered above the water table at the site 

consist of poorly sorted limestone fill with reworked limestone and gravel. Geotechnical data obtained by 

IT Corporation in 1991 indicated the soil is very coarse sand. The total organic content was 5,700 mg/kg. 

The pH was a very basic at 8.5, as expected due to the abundance of carbonate rocks and soils. Material 

encountered below the water table consisted of poor to moderately sorted sandy limestone. Debris (i.e., 

glass, plastic, and metal) was encountered throughout all borings. 

8.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from subsuriace and 

surface soil, sediment, surface water, and groundwater at the Fleming Key South Landfill. The results of 

these analyses were compared with nature and extent screening values that were selected from .a variety 

of sources including background levels as determined in the Comprehensive Background Report 

(Appendix F) and ARARs and SALs from Various state and Federal agencies and research institutions. 

The selection of screening values is discussed in Appendix C, Section 3.0, and all potential screening 

values are listed, by media, in Tables C.3-1 through C.3-4. 

This section focuses primarily on chemicals that exceeded the screening values. The tables that 

accompany the text provide results for all detections, with the exceedances shaded for easy identification. 

Figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix H 

contains the full data set used in site characterization and assessment. Appendix I contains the analytical 

results for samples obtained during the August through October 1996 Supplemental RFIIRI. 

8.4.1 Subsurface Soil 

Data from a single sampling effort, the 1993 IT Corporation RFIIRI, was considered in the analysis of 

subsurface soil contamination at IR 8. Samples were collected at two subsurface depths (5 feet and 

15 feet) at 18SB-2. Other samples were collected at a depth of 5 feet. VOCs, SVOCs, pesticicles, and 

inorganics were tested for in all subsurface soil samples. PCBs were not analyzed in any of the three 

subsurface soil samples collected from a depth of 5 feet but were analyzed in the single 15 foot sample. 

Chemicals that were detected in subsurface soil samples are listed in Table 8-1. Figure 8-6 shows the 

occurrence of analytes that exceeded screening values and indicate possible subsurfclce soil 
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TABLE 8-I 

CHEMICALS DETECTED IN SUBSURFACE SOIL AT IR 8 
NAS KEY WEST 

18SB3 5 IT 1993 Chromium 6.2 1 

18SB-2 15 IT 1993 Chromium 5.3 1 
.,. . . . . . . . . . . . . . . . . I., ..,.. 

li;B~~~~;iiii.ilii:;:;I.:i: ii...,igi:ji::~~1~~~~~~~i~~~~~~~~~~~~~~~~~~ ~i:i:ij:i:i~~ 

l8SB-2 1 5 1 IT 1993 ICopper 1 11.2 1 

l8SB-3 1 5 1 IT 1993 ICopper 4.8 1 

IRSB-2 I 15 IIT 1993 ICoooer I 1.9 I B, I 

IKLSB-2 I 15 IIT 1993 II 

l8SB-3 IIT 1993 ILead I 9.4 1 

l8SB-2 1 15 IIT 1993 ILead 6.2 1 

11888-2 1 15 IIT 1993 IMercury 0.04 1 
I 

wrce(‘) I Parameter I 

kE.B-3 I 5 IIT 1993 IVanadium I 2.4 1 B, I 

k3SB-1 I 5 IIT 1993 IVanadium I 2.3 1 B, I 

l8SB-2 5 IT 1993 Vanadium 1.5 B, 

l8SB-3 I 5 

II~SB-2 
1 IT 1993 IZinc 1 17 I 

1 15 1 IT 1993 IZinc 6.3 1 
I 

PESTlClDESlPCBs (pglkg) 
l8SB-3 1 5 IIT 1993 

l8SB-2 1 5 IIT 1993 

SEMIVOLATILE ORGANIC COM 

l8SB-2 1 5 IIT 1993 

18SR-7 J 5 IIT 1993 

VOLATILE OF ZGANI’ 

ER-7 .I - 1 IIT 1998 
:R-7 I 15 IIT 199: 

14$-DDE ! 4 ! 
IDieldrin 1 17.3 1 

C __I C 

POUNDS @g/kg) 

Il,2-dichlorobenzene 

1,4-dichlorobenzene 

4.6 1 

( 62.5 1 A D1:5 

C COMPOUNDS (pg/kg) 
II 1 7-trichlornethane I 0.15 I 

18% _ - - - 3 IAcetone 1 24 

l8SB-2 1 15 1 IT 1993 ICarbon disulfide I 5 1 J 

18s ;B-2 1 5 IIT 1993 IEthylbenzene I 2.8 1 I 

I 

l8SB-2 

1858-2 

1 15 IlT 1993 (Methylene chloride 1 21 B2 

1 5 (IT 1993 IXylenes, total 8.8 1 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Depths are in feet and represent top of sampling interval. 
2 Data Sources: 

IT 1993 - RFllRl (IT Corporation, 1994) conducted in 1993 by IT Corporation 
3. Qualifier (Qual.) Codes: 

BI - Value greater than instrument detection limit, but less than contract 
required quantitation limit. 

J - The associated value is an estimated quantity. 

B2 - Analyte was found in the blank as well as the sample. 
C - Confirmed. 
D1:5 - Qualifier definition not available. 

ex> 
I 

....l. 

0> 

Source(2) 

TABLE 8-1 

CHEMICALS DETECTED IN SUBSURFACE SOIL AT IR 8 
NAS KEY WEST 

Parameter Result I QualY) I 

1858-2 5 IT 1993 

1858-2 15 IT 1993 

1858-2 15 IT 1993 

1858-2 5 IT 1993 

1858-2 15 IT 1993 

1858-2 5 IT 1993 

1,1,2-trichloroethane 0.15 

Acetone 24 

Carbon disulfide 5 
Ethylbenzene 2.8 

Methylene chloride 21 

Xylenes, total 8.8 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-1). 
1 Depths are in feet and represent top of sampling interval. 
2 Data Sources: 

J 

82 

IT 1993 - RFIIRI (IT Corporation, 1994) conducted in 1993 by IT Corporation 
3. Qualifier (Qual.) Codes: 

8 1 Value greater than instrument detection limit, but less than contract 
required quantitation limit. 

J - The associated value is an estimated quantity. 
82 - Analyte was found in the blank as well as the sample. 
C - Confirmed. 
D1:5 - Qualifier definition not available. 
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contamination. Metals accounted for most of the chemicals found in the subsurface soil at the Fleming 

Key South Landfill. In general, metals were found near the center of the site, west of the ammunition 

storage area. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of subsurface soil samples. 

8.4.1 .I Volatile Organic Compounds 

, .T., 

No VOCs were detected in excess of screening values in subsurface soil at IR 8; however, a number of 

VOCs were detected below their screening values at a single sample location, 1888-2. VOCs detected 

there at a depth of 5 feet included 1,1,2-trichloroethane (0.15 us/kg), ethylbenzene (2.8 ug/kg), and xylene 

(8.8 ug/kg). Acetone (24 ug/kg), carbon disulfide (5 ug/kg), and methylene chloride (21 us/kg) were 

detected there at a depth of 15 feet. No VOCs were detected at either of the other subsurface soil 

sampling locations. 

8.4.1.2 Semivolatile Organic Compounds 

No SVOCs exceeded the screening values in subsurface soil samples at IR 8. Two SVOCs, 

1,2-dichlorobenzene and 1,4-dichlorobenzene, were detected at levels below their screening values at a 

single subsurface soil sample location, l8SB-2 (5 foot depth). This is the same sample location where 

several VOCs were detected below their screening values. No SVOCs were detected at either of the 

other subsurface sampling locations or in the sample collected at 15 feet at l8SB-2. 

8.4.1.3 Pesticides 

No pesticides were detected in excess of screening values in subsurface soil at IR 8. 4$-DDE was 

detected below its 153.24~ug/kg screening value at l8SB-3 (4 ug/kg). Dieldrin was detected below its 

40 ug/kg screening value at l8SB-2 (17.3 us/kg; 5 foot depth). No other pesticides were detected in the 

subsurface soil at IR 8. 
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contamination. Metals accounted for most of the chemicals found in the subsurface soil at the Fleming 

Key South Landfill. In general, metals were found near the center of the site, west of the ammunition 

storage area. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive BaGkground 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of subsurface soil samples. 

8.4.1.1 Volatile Organic Compounds 

No VOCs were detected in excess of screening values in subsurface soil at IR 8; however, a number of 

VOCs were detected below their screening values at a single sample location, 18S8-2. VOCs detected 

there at a depth of 5 feet included 1,1 ,2-trichloroethane (0.15 1J9/kg), ethylbenzene (2.8 IJg/kg), and xylene 

(8.8 IJg/kg). Acetone (24 IJg/kg), carbon disulfide (5 1J9/kg), and methylene chloride (21 1J9/1(g) were 

detected there at a depth of 15 feet. No VOCs were detected at either of the other subsurface soil 

sampling locations. 

8.4.1.2 Semivolatile Organic Compounds 

No SVOCs exceeded the screening values in subsurface soil samples at IR 8. Two SVOCs, 

1,2-dichlorobenzene and 1,4-dichlorobenzene, were detected at levels below their screening values at a 

single subsurface soil sample location, 18SB-2 (5 foot depth). This is the same sample location where 

several VOCs were detected below their screening values. No SVOCs were detected at eithm of the 

other subsurface sampling locations or in the sample collected at 15 feet at 18SB-2. 

8.4.1.3 Pesticides 

No pesticides were detected in excess of screening values in subsurface soil at IR 8. 4,4'-DDE was 

detected below its 153.24-lJg/kg screening value at 18S8-3 (4 IJg/kg). Dieldrin was detected tlelow its 

40 IJg/kg screening value at 18S8-2 (17.3 IJg/kg; 5 foot depth). No other pesticides were detecte!d in the 

subsurface soil at IR 8. 
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8.4.1.4 Poiychlorinated Biphenyls 

PCBs were not detected in the single subsurface soil sample in which they were tested (18SB-2; 15 feet). 

8.4.1.5 lnorganics 

Several metals were detected in excess of their screening values in subsurface soil at IR 8. Most 

exceedances were detected in a single sample. However, antimony was detected in excess of its 

0.79-mg/kg screening value in three of the four samples. Lead, mercury, tin, and zinc were detected in 

excess of their screening values at 18SB-1 and 18SB-2 (5 feet). Other metals detected were each 

detected in excess of screening values at a single sample location. Concentrations that exceeded 

respective screening values only at l8SB-1 included arsenic (3.9 mg/kg), chromium (45.2 mg/kg), copper 

(53.6 mg/kg), and nickel (5.9 mg/kg). Metals detected in excess of screening values only at l8SB-2 (5foot 

depth) included cadmium (20.2 mglkg) and thallium (1.5 mglkg). Cyanide was tested for only in the 

subsurface sample collected from a depth of 15 feet at l8SB-2; it was detected in excess of its 

C.005 mg/kg screening value at a concentration of 16 mg/kg. Other inorganics detected at IR 8 but below 

screening values included aluminum, barium, beryllium, iron, manganese, selenium, and vanadium. 

8.4.2 Surface Soil 

Data from two sampling efforts, the 1993 IT Corporation RFI/RI, and this Supplemental RFI/RI were 

considered in the analysis of surface soil contamination at IR 8. Samples from this Supplemental RFI/RI 

were tested for pesticides and PCBs only. The single surface soil sample from IT Corporation’s 1993 

RFI/RI was tested for VOCs, SVOCs, pesticides, PCBs, and inorganics. Chemicals that were detected in 

surface soil samples are listed in Table 8-2. This table includes analytical results from all applicable 

historical sampling events as well as the Supplemental RFI/RI. Figure 8-6 shows the occurrence of 

compounds that exceeded screening values in surface soil. Metals accounted for most of the chemicals 

found in the soil at the Fleming-Key South Landfill. In general, surface-soil metals were found near the 

center of the site, west of the ammunition storage area. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA AL-s, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 
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PCBs were not detected in the single subsurface soil sample in which they were tested (18SB-2; 15 feet). 

8.4.1.5 Inorganics 

Several metals were detected in excess of their screening values in subsurface soil at IR 8. Most 

exceedances were detected in a single sample. However, antimony was detected in excess of its 

0.79-mg/kg screening value in three of the four samples. Lead, mercury, tin, and zinc were detected in 

excess of their screening values at 18SB-1 and 18SB-2 (5 feet). Other metals detected were each 

detected in excess of screening values at a single sample location. Concentrations that exceeded 

respective screening values only at 18SB-1 included arsenic (3.9 mg/kg), chromium (45.2 mg/kg) , copper 

(53.6 mg/kg), and nickel (5.9 mg/kg). Metals detected in excess of screening values only at 18SB-2 (5-foot 

depth) included cadmium (20.2 mg/kg) and thallium (1.5 mg/kg). Cyanide was tested for only in the 

subsurface sample collected from a depth of 15 feet at 18SB-2; it was detected in excess of its 

C.005 mg/kg screening value at a concentration of 16 mg/kg. Other inorganics detected at IR 8 but below 

screening values included aluminum, barium, beryllium, iron, manganese, selenium, and vanadium. 

8.4.2 Surface Soil 

Data from two sampling efforts, the 1993 IT Corporation RFI/RI, and this Supplemental RFI/RI were 

considered in the analysis of surface soil contamination at IR 8. Samples from this Supplemental RFI/RI 

were tested for pesticides and PCBs only. The single surface soil sample from IT Corporation's 1993 

RFIIRI was tested for VOCs, SVOCs, pesticides, PCBs, and inorganics. Chemicals that were detected in 

surface soil samples are listed in Table 8-2. This table includes analytical results from all applicable 

historical sampling events as well as the Supplemental RFIIRI. Figure 8-6 shows the occurrence of 

compounds that exceeded screening values in surface soil. Metals accounted for most of the chemicals 

found in the soil at the Fleming Key South Landfill. In general, surface-soil metals were found near the 

center of the site, west of the ammunition storage area. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 
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TABLE 8-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 8 
NAS KEY WEST 

Location 1 Source”’ 1 Parameter 1 Result IQual.(‘) 

INORGANICS (mg/kg) 

1 l8SB-3 /IT 1993 IAluminum 1 228 1 
l8SB-3 IT 1993 Arsenic 0.84 B, 

l8SB-3 IT 1993 Barium 5.9 B, 

l8SB-3 IT 1993 Chromium 4.5 

l8SB-3 [IT 1993 

l8SB-3 IIT 1993 

/Copper 

llron 

3.7 1 

I 391 

l8SB-3 IT 1993 Lead 26.9 

1888-3 IT 1993 Manganese 5.7 

18SB-3 IT 1993 Mercurv 0.04 

l8SB-3 IIT 1993 IVanadium 1.2 1 BI 

l8SB-3 IIT 1993 IZinc 1 13.7 1 

PESTlClDESlPCBs lualka) 

1888-6 B&RE 1996 4,4’-DDD 61.5 

l8SB-7 BLRE 1996 4,4’-DDD 5.7 J 

l8SB-6 B&RE 1996 4.4-DDE 51.8 

l8SB-5 (B&RE 1996 (4,4’-DDE I 2.8 1 

l8SB-5 IB&RE 1996 14.4’-DDT I 2.8 1 

18SB-4 B&RE 1996 4,4’-DDT 2.5 J 

l8SB-7 B&RE 1996 Aroclor-1260 85 

18SB-4 B&RE 1996 Aroclor-1260 15.6 

VOLATILE ORGANIC COMPOUNDS (vglkg) 

l6SB-3 ’ IIT 1993 IMethylene chloride I 6 B2 

Shading indicates a concentration in excess of the screening values (See Table C.3-1). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
BBRE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2. Qualifier (Qual.) Codes: 

BI - Value greater than instrument detection limit, but less than contract required quantitation limit. 

B2 - Analyte was found in the blank as well as the sample. 
J - The associated value is an estimated quantity. 
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TABLE 8-2 

CHEMICALS DETECTED IN SURFACE SOIL AT IR 8 
NAS KEY WEST 

Location Source(1) Parameter Result I Qual.(2) I 

INORGANICS (mg/kg) 

18S8-3 IT 1993 Aluminum 228 

18S8-3 IT 1993 Arsenic 

18S8-3 IT 1993 8arium 

18S8-3 IT 1993 Chromium 4.5 

18S8-3 IT 1993 Copper 3.7 

18S8-3 IT 1993 Iron 391 

18S8-3 IT 1993 Lead 26.9 

18S8-3 IT 1993 Manganese 5.7 

18S8-3 IT 1993 Mercury 0.04 

18S8-3 IT 1993 Vanadium 

18S8-3 IT 1993 Zinc 13.7 

VOLATILE ORGANIC COMPOUNDS (~g/kg) 

118s8-3' . liT 1993 IMethylene chloride 6 

Shading indicates a concentration in excess of the screening values (See Table C.3-1). 
Data Sources: 
IT 1993 - RFIIRI conducted in 1993 by IT Corporation (1994) 
8&RE 1996 - Supplemental RFIIRI conducted in 1996 by 8&R Environmental 

2. Qualifier (QuaL) Codes: 
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8 1 - Value greater than instrument detection limit, but less than contract required quantitation limit. 
82 - Analyte was found in the blank as well as the sample. 
J - The associated value is an estimated quantity. 
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8.4.2.1 Volatile Organic Compounds 

No VOCs were detected in excess of screening values in surface soil samples at IR 8. Methylene chloride 

was detected below its 300 ug/kg screening value at l8SB-3 (6 ug/kg). VOCs were not tested for in 

samples collected by B&R Environmental in 1996 as per the approved Sampling and Analysis Plan (ABB, 

1995). 

8.4.2.2 Semivolatile Organic Compounds 

No SVOCs were detected in excess of screening values in surface soil at IR 8. SVOCs were not tested 

for in B&R Environmental samples collected in 1996 as per the Sampling and Analysis Plan (ABB, 1995). 

8.4.2.3 Pesticides 

A single pesticide, 4,4’-DDT, was detected in excess of its screening value in surface soil at IR 8. 

4,4’-DDT was detected at all four B&R Environmental samples collected in 1996; however, it exceeded its 

1 IO-uglkg screening value at a single sample location, l8SB-6 (120 ug/kg). 4,4’-DDD and 4,4’-DDE were 

also detected in the surface soil at IR 8 at levels below their screening values. 4,4’-DDT and its 

degradation products were the only pesticides detected in surface soil samples at IR 8. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situation where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Aroclor-1260 was selected as an ecological COPC (see Section 8.7.4.1.2) 

because no suitable ecological threshold was available. The selected nature and extent screening values 

for Aroclor-1260 was not ecological screening levels. 

8.4.2.4 Polychlorinated Biphenyls 

No PCBs were detected in excess of screening values in surface soil at IR 8. A single PCB, Aroclor-1260, 

was detected below its 96.33 pg/kg-screening criterion at 18SB-4 (15.6 pg/kg) and l8SB-7 (85 MS/kg). 

8.4.2.5 Inorganic3 

No inorganics were detected in excess of screening values in surface soil at IR 8. Several metals were 

detected at levels below their screening criteria. in the single sample that was tested for inorganic& 

l8SB-3. Metals detected there included aluminum, arsenic, barium, chromium, copper, iron, lead, 
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No VOCs were detected in excess of screening values in surface soil samples at IR 8. Methylene chloride 

was detected below its 300 IJg/kg screening value at 18SB-3 (6 IJg/kg). VOCs were not tested for in 

samples collected by B&R Environmental in 1996 as per the approved Sampling and Analysis Plan (ABB, 

1995). 

8.4.2.2 Semivolatile Organic Compounds 

No SVOCs were detected in excess of screening values in surface soil at IR 8. SVOCs were not tested 

for in B&R Environmental samples collected in 1996 as per the Sampling and Analysis Plan (ABB, 1995). 

8.4.2.3 Pesticides 

A single pesticide, 4,4'-00T, was detected in excess of its screening value in surface soil at IR 8. 

4,4'-00T was detected at all four B&R Environmental samples collected in 1996; however, it exceeded its 

110-lJg/kg screening value at a single sample location, 18SB-6 (120 IJg/kg). 4,4'-000 and 4,4'-00E were 

also detected in the surface soil at IR 8 at levels below their screening values. 4,4'-00T and its 

degradation products were the only pesticides detected in surface soil samples at IR 8. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situation where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Aroclor-1260 was selected as an ecological COPC (see Section 8.7.4.1.2) 

because no suitable ecological threshold was available. The selected nature and extent screening values 

for Aroclor-1260 was not ecological screening levels. 

8.4.2.4 Polychlorinated Biphenyls 

No PCBs were detected in excess of screening values in surface soil at IR 8. A single PC8, Aroclor-1260, 

was detected below its 96.33IJg/kg-screening criterion at 18SB-4 (15.6IJg/kg) and 18S8-7 (85IJg/kg). 

8.4.2.5 Inorganics 

No inorganics were detected in excess of screening values in surface soil at IR 8. Several metals were 

detected at levels below their screening criteria. in the single sample that was tested for inorganics, 

18S8-3. Metals detected there included aluminum, arsenic, barium, chromium, copper, iron, lead, 
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manganese, mercury, vanadium, and zinc. B&R Environmental did not test for inorganics in thieir 1996 

sampling as per the Sampling and Analysis Plan (ABB, 1995). 

8.4.3 Sediment 

Data from a number of sampling efforts including the 1990 IT Corporation RI, the 1993 IT Corporation 

RFI/RI, and this Supplemental RFI/RI were considered in the analysis of sediment contamination at IR 8. 

Samples from this Supplemental RFI/RI were tested for pesticides, PCBs, and inorganics. Sediment 

samples from both IT Corporation investigations were tested for VOCs, SVOCs, pesticides, and 

inorganics. The majority of the IT Corporation 1993 samples were tested only for the polyaromatic 

hydrocarbon SVOCs. Two IT Corporation 1993 samples were tested for the longer list of SVOCs and 

PCBs, as were all IT Corporation 1990 samples. Chemicals that were detected in sediment samples are 

listed in Table 8-3. This table lists analytical results from all applicable historical sampling events, as well 

as this Supplemental RFIIRI. Sediment samples were taken on the perimeter of the site on the north, 

west, and south sides towards the Gulf of Mexico. Figure 8-7 shows the occurrence of analytes that 

exceeded screening values and indicate possible sediment contamination. Metals accounted for most of 

the contaminants detected in sediment at the Fleming Key South Landfill. In general, metal and pesticide 

concentrations increased from the east to the west side of the site. SVOCs were also detected in excess 

of screening criteria, but predominantly on the north and south perimeters. 

Screening values were obtained from a variety of sources including: FDEPs, SQAGs, EPA Region IV 

Screening Values, EPA SQCs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 

8.4.3.1 Volatile Organic Compounds 

A single VOC, acetone, was detected in excess of its 64-pg/kg screening value in sediment at IR 8. 

Acetone was detected at l8SS-lO(IT) (72 pglkg) and l8S-1 (5 pg/kg); however it was only in excess of its 

screening value at ISSS-lO(IT) located on the southern perimeter of the site just west of the Key West 

Wastewater Treatment Plant. Other VOCs detected in sediment at IR 8 at concentrations below their 

screening values included methylene chloride and toluene. Methylene chloride was detected in all three 
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manganese, mercury, vanadium, and zinc. B&R Environmental did not test for inorganics in their 1996 

sampling as per the Sampling and Analysis Plan (ABB, 1995). 

8.4.3 Sediment 

Data from a number of sampling efforts including the 1990 IT Corporation RI, the 1993 IT Corporation 

RFIIRI, and this Supplemental RFIIRI were considered in the analysis of sediment contamination at IR 8. 

Samples from this Supplemental RFIIRI were tested for pesticides, PCBs, and inorganics. Sediment 

samples from both IT Corporation investigations were tested for VOCs, SVOCs, pesticides, and 

inorganics. The majority of the IT Corporation 1993 samples were tested only for the polyaromatic 

hydrocarbon SVOCs. Two IT Corporation 1993 samples were tested for the longer list of SVOCs and 

PCBs, as were all IT Corporation 1990 samples. Chemicals that were detected in sediment samples are 

listed in Table 8-3. This table lists analytical results from all applicable historical sampling events, as well 

as this Supplemental RFJlRI. Sediment samples were taken on the perimeter of the site on the north, 

west, and south sides towards the Gulf of Mexico. Figure 8-7 shows the occurrence of analytes that 

exceeded screening values and indicate possible sediment contamination. Metals accounted for most of 

the contaminants detected in sediment at the Fleming Key South Landfill. In general, metal and pesticide 

concentrations increased from the east to the west side of the site. SVOCs were also detected in excess 

of screening criteria, but predominantly on the north and south perimeters. 

Screening values were obtained from a variety of sources including: FDEPs, SQAGs, EPA Rl:lgion IV 

Screening Values, EPA SQCs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for this nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples. 

8.4.3.1 Volatile Organic Compounds 

A single VOC, acetone, was detected in excess of its 64-1J9/kg screening value in sediment at IR 8. 

Acetone was detected at 18SS-10(IT) (72 1J9/kg) and 18S-1 (5 IJg/kg); however it was only in exce!ss of its 

screening value at 18SS-10(IT) located on the southern perimeter of the site just west of the KI:lY West 

Wastewater Treatment Plant. Other VOCs detected in sediment at IR 8 at concentrations below their 

screening values included methylene chloride and toluene. Methylene chloride was detected in all three 
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TABLE 8-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 8 
NAS KEY WEST 

PAGE 1 OF 5 

Location 1 Source”’ 1 Parameter 1 Result IQual.(“] 

INORGANICS (mglkg) 

18S-2 IT 1990 Aluminum 17,400 

l8S-3 IT 1990 Aluminum 3,850 

l8S-1 IT 1990 Aluminum 1,840 

18SS-10 B&RE 1996 Aluminum 1,720 

h8SS-7 IB&RE 1996 IAluminum I 1.410 I I 
l8SS-8 IBaRE 1996 IAluminum 1 1,320 

18SS-4 IB&RE 1996 IAluminum 1 586 

IISSS-9 IBLGRE 1996 IAluminum I 479 I 
I8SS-lO(IT) IIT 1993 IAluminum 1 368 

18SS6 IB&RE 1996 IAluminum 1 296 

Location Source”’ Parameter Result Qual.(2) 

l8SS-4 B8RE 1996 Arsenic 1.9 

l8SS-6 B&RE 1996 Arsenic 1.9 

118SS-3 IB&RE 1996 IArsenic I 1.65 1 I 
l8SS-1 B&RE 1996 Arsenic 1.6 

l8SS-3(IT) IT 1993 Arsenic 1.4 B, 

l8SS-2 B&RE 1996 Arsenic 1.3 

I8SS-I (IT) IT 1993 Arsenic 1 B, 

l8SS-1 B&RE 1996 Aluminum 226 

l8SS-3 B&RE 1996 Aluminum 206.5 

l8SS-5 B&RE 1996 Aluminum 195 

l8SS-5 B&RE 1996 Chromium 32.5 

l8S-3 IT 1990 Chromium 28 

l8SS-8 B&RE 1996 Chromium 27.2 

l8S-1 IT 1990 Chromium 12.1 

l8SS-9 B&RE 1996 Chromium 11.8 

18SS-70T1 IT 1993 Chromium 10.3 

IIT 1993 (Chromium I 6.5 1 I 

~ ~B~8~ 
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<D NAS KEY WEST -;-J 
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TABLE 8-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 8 
NAS KEY WEST 

PAGE 2 OF 5 

Location 

18SS4(IT) 

MS-2(lT) 

3SS-5(IT) 

3SS-lO(IT) 

3SS-1 (IT) 

Source”’ 1 Parameter I Result IQual.(2) 

IT 1993 IChromium 

IChromium 

! 5.6 1 

IT 1993 ! 5.5 1 
, 

1 
IT 1993 Chromium 4.7 

IT 1993 Chromium 4.6 

IT 1993 Chromium 4.5 

co l8SS-2 IB&RE 1996 IChromium I 2.3 1 

I!\ l8S-2 IIT 1990 kobalt I 10.1 I .- 
ul l8SS-7 IBB,RE 1996 /Cobalt I 8.1 1 

l8SS-8 IB~RE 1996 kobalt 6.5 1 

118S-3 IIT 1990 kobalt I 

l8SS-3 BBRE 1996 Copper 15.2 

l8SS-1 B&RE 1996 Copper 14.5 
!8SS-lO BRRE 1996 r-h-lnor -lrr-. 13 

l8SS-2 B&RE 1996 Copper 12.7 

l8SS-9 B8RE 1996 Copper 10.4 

l8SS-7(IT) IT 1993 Copper 9.5 

Parameter j- Source”’ Result 

IT 1993 Copper 7.9 

IT 1993 Copper 5.4 

IT 1993 Copper 4.9 

IT 1993 Copper 4.5 B, 
I’ T 1993 Copper 4.1 Bi 

l8SS-1 (IT) IT 1993 Copper 3.4 B, 
18SS5(IT) IT 1993 Copper 3.2 Bi 
18SS-9(IT) IT 1993 Copper 1.5 4 . . . ..,. ,. . . . . ,., ,.,.,.,.,.,.,.,.,.,..........., . . ,.... ~~~~~~~~~~~;:~~~~ !~;~~~~~~~~:~~~~~~~~~~~~;~~~~~~~~:::~~~~~~~~~:: 2~.I:r:oa,ii:iiii.gi~~~~~~~~:::~~ > 

Location 

l8SS-6(IT) 

18SS-3(IT) 

l8SS-1 O(IT) 

l8SS-2(IT) 
l8SS-4(IT) 

jlSS-1 IIT 1990 
IIBSS-IO(IT) IIT 1993 

[Iron 
llron 

1 4,060 I ~7 

(l8ss-I IIT 1993 ILead 1 15.4 1 I 
‘gss..: (IT) 

l8SS-9(IT) 

‘IT 1993 

IT 1993 

‘Lead 

Lead 
Q 
o 
6 o o 
--J 
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ii TABLE 8-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 8 
NAS KEY WEST 

PAGE 3 OF 5 

l8SS-3 IBaRE 1996 IManganese I 6.1 1 

I8SS-lO(IT) IIT 1993 IManganese 5.3 1 

IBSS-2 B&RE 1996 Manganese I 4.7 1 

? 
E 

l8SS-4(IT) IIT 1993 

18S-3 IIT 1990 

IMercury 

IMercury 

l8SS-5(IT) IIT 1993 IMercury I 0.08 1 

l8SS-3 IB&RE 1996 IMercurv 0.075 1 J 
d 

l8SS-7 IB&RE 1996 IMercury I 0.06 1 J 

I8SS-ItIT) IIT 1993 IMercurv 0.06 1 

IIT 1993 INickel I 6.7 1 

IB&RE 1996 INickel 5.2 1 

1 l8SS-4 IB&RE 1996 INickel I 1.1 1 

IIT 1993 

Vanadium 

IVanadium 
I 3.2 1 

3.1 I B, 

IIT 1993 IVanadium I 3.1 1 8, I 
IVanadium I 2.6 1 B, I 
Vanadium 

Vanadium 

Vanadium 

2.4 B, 

2.3 B, 

2.1 B1 

00 
I 

I'V 
m 

~ 
b o o 
-.,j 
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TABLE 8-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 8 
NAS KEY WEST 

PAGE 4 OF 5 

eter I Result IQua1 

3 IZinc 1 112 I 
l8SS-6 B&RE 1996 IZinc 1 60.9 1 
IBSS-lD(lT) IT 199 

l8SS-3(IT) L 

IFlIT 199 

3 Zinc 39.9 

IT 1993 Zinc 24.7 

IT 1993 Zinc 24.1 

3 Zinc 21.3 

IT 1993 Zinc 19.1 

l8SS-4 B&RE 1996 Zinc 18.9 

l8SS-4(IT) IT 1993 Zinc 16.6 

l8SS-3 B&RE 1996 Zinc 13.6 
l8SS -1 (IT1 IIT 1993 kinc 17 

IISSS-9 IB&RE 1996 IZinc I fin 
118SS-91lT) IIT 1993 IZinc I 66 -I1 
1’8SS-10 IB&RE 1996 IZinc 
PESTlClDESlPCBs fualkal 

l8SS-4 B&RE 1996 2,4-D 

l8SS-1 B&RE 1996 2,4-D 

l8SS-6 B&RE 1996 2,4-D 
l8SS-7 B&RE 1996 2.4-D 

I 5.2 1 1 

58.8 J 

27.6 J 

20.2 J 
17.9 J 

118SS-3 IB&RE 1996 12.4-D I 15.7 I I 

IIT 1993 IBenzota)wrene 141 I I 
IIT 1993 IBenzofalovrene 141 I I 

Benzofajovrene 

l8SS-2;ITj Ill r 1993 
. , 

IBenzo(k)fluoranthene 
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TABLE 8-3 

CHEMICALS DETECTED IN SEDIMENT* AT IR 8 
NAS KEY WEST 

PAGE 5 OF 5 

II~SS-MT) IIT 1993 IChrvsene 

II~SS-211~) IIT 1993 IChrvsene 1291 I 
II~SS-TOT) (IT 1993 IChrvsene 1161 1 

All sediment samples at IR 8 were surface sediment. 
Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 
1 Data Sources: 

IT 1990 - RI (IT Corporation, 1991) conducted in 1990 by IT Corporation 
IT 1993 - RFI/RI (IT Corporation, 1994) conducted in 1993 by IT Corporation 
BdRE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 

2. Qualifier (Qual.) Codes: 
B, - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity. 
C - Confirmed. 
D - Compound analyzed at a secondary dilution factor. 
B, - Analyte was found in the blank as well as the sample. 
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CHEMICALS DETECTED IN SEDIMENT* AT IR 8 
NAS KEY WEST 

PAGE 5 OF 5 

All sediment samples at IR 8 were surface sediment. 
Shading indicates a concentration in excess of the screening values (See 
Table C.3-2). 
1 Data Sources: 

IT 1990 - RI (IT Corporation, 1991) conducted in 1990 by IT Corporation 
IT 1993 - RFIIRI (IT Corporation, 1994) conducted in 1993 by IT Corporation 
B&RE 1996 - Supplemental RFIIRI conducted in 1996 by B&R Environmental 

2. Qualifier (Qual.) Codes: 
B1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity. 
C - Confirmed. 
D - Compound analyzed at a secondary dilution factor. 
B2 - Analyte was found in the blank as well as the sample. 
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1990 

INORGANIC 
Antimony 
Arsenic 
Barium 
Codmium 
Chromium 
Copper 
Leod 
Mongonese 

Mercury 
Nickel 

Silver 

. . 

-3 

105 - 
11.4 

199s 

70.7 ORGANIC 
685 4.4’-OQ[r 

1680 4.4’~ODT 
524 Benro(o)onthrocene 

1.6 
beto-WC 

65.4 Bis(2-athyihexlyl)phlholote 820 
2.4 Chrysene 

.a..... delto-BHC 

I 

L”rOlTll”“l 
Copper 

Barium 304 

cu.3 Cadmium 3.3 
492 I copper 1100 

27.100 
597 

16.6 

/ I 
17.7 

1370 

FTSSS-7 

-+ 

INORGANIC 

Antimony 12 
Arsenic 5.2 
Barium 40 
Cadmium 0.676 
Chromium 52.3 

Copper 18.7 

IrOn 23,000 

Leod 35 
Mongonese 460 
Mercury 0.13 
Nickel 15.9 
Silver 0.733 
Zinc 124 

ORGANIC 

4.4’-DDE 19.9 
4.4’-DOT 13 
Acetone 64 
Aroclor- 1254 22.7 
Benzo(o)onthrocene 74.0 

Eenzo(o)pyrene 88 
beto-BHC 5 
Bis(2-eth$hexyt)phtholote 182 

Chrysene 108 

delta-EIHC 7.4 
Fluoronthene 113 

Fluorene 19 

Nophlholene 34.6 

Phenonlhrene 86. I 
PWWl&? 15: 

Arsenic 6.7 
Cadmium 0.94 
Copper 121 
Leod 252 
Nickel 17 
-. 420 

Leod 
Nickel 

I 

INORGANIC 
Mercury 0.2 

ORGANIC 
P---$o)onthrocene 80 

4o)wme 120 
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110 

45 *cm 
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,,J” ,-- 
--.I’ ! 153 

+ THE SELEC 
SCREENING 

I 
INORGANIC 
Mercury 

TICS.4 OF THE NATURE AND EXTENl 
VALUES IS DISCUSSED IN APPENDIX t 

NOTE: ALL ORGANIC CONCENTRATIONS ARE IN &kg rll.z \ \ II-r* 

NOTE: ALL INORGANIC CONCENTRATIONS ARE IN mgl 

@ SEOIMENT SAMPLE LOCATIO 
IT CORPORATION (1990) 

1 IBSS-l(IT) 

110 

0 SEOIMENT SAMPLE LOCAnC 
IT CORPORATION (1993) ---------. e---------. . WS” ,----- ,._--- ~_______ _______ --_---- . , \ \ I I I ’ I ORGANIC 

I c-- I 
I I 

l / I I \ II I I 
I I I I I I I ’ 

AMMUNITION STORAGE 
I Fluorene 
/Nophtholene 45 1 IBSS-I $ SEDlMENl SAMPLE LOCAIIC 

E&R ENVlRONMENlAL (1991 

SIX MNACER: AC0 CHECKED BY: CB FIGURE 6-7 
DRAWN BI: CLC DRLWING MIE: l/16/98 

BEOlMENT CXiENJcAt CONtZENTNATlON 
SURVMD RYE TCB SUAMI OAK: S/25/96 IN8 
SULE: AS SHOWN Brown 8 Root EnvIronmental NAVAL AIR STATION 
CAD DWC. NO.: IR6704667 PfIW ND.: 7046 KEY WEST. FIDRIIIA 

AIK-98-0001 8-29 CTO-0007 

/) 

1990 

INORGANIC 
Antimony 20.3 
Arsenic 43.5 
Borium 105 
Codmium 11.4 
Chromium 70.7 
Copper 685 
Leod 1680 
Monganese 524 
Mercury 1.6 
Nickel 65.4 
Silver 2.4 
Zinc 1620 

ORGANIC 
4,4' -DOE 180 
4,4'-00T 46 
Bis(2-ethythexyt)phtholate 600 

GULF OF MEXICO 

1990 

INORGANIC 
Arsenic 
Codmium 
Copper 
Leod 
Nickel 
Zinc 

1993 

ORGANIC 
4,4'-000 100 
4,4'-00T 43 
Benzo(a)anthrocene 110 
beta-SHe 32 
Bis(2-ethythexyt)phthalate 820 
Chrysene 130 
dello-BHC 48 
Fluoronthene 200 
Phenonthrene 130 
Pyrene 180 

6.7 
0.94 

121 
252 

17 
420 

1998 

INORGANIC 
Arsenic 
Codmium 
Copper 
Leod 
Nickel 

ORGANIC 
Bis(2-ethythexyt)phtholote 1100 

Zinc 

ORGANIC 

MAN OF WAR 

HARBOR 

Araclor-1254 

Acetone 
Benzo(o)onthrocene 
Benzo(o)pyrene 
Bis(2-ethylhexyl)phtholote 
Chrysene 
Fluoronthene 

'b-- .... 
\ 

\ 
\ 
I 
I 
I 

INORGANIC 
Arsenic 

1ne 

INORGANIC 
18.3 Capper 

1.4 Leod 
85.3 
229 

29.3 
656 

8.1 

1aDe 

INORGANIC 
Arsenie 
Borium 
Codmium 
Chromium 
Copper 
Leod 

26.1 
INORGANIC 

0.27 

AMMUNITION STORAGE 

Fluorene 

8 
.38.1 
24.9 
2180 

190 
Nophtholene 64 

D 1aaJ 

INORGANIC 
Mercury 

ORGANIC 
Fluorene 
Nophtholene 

SirE MANACER: RCO 

DRAWN BY: CLC 

SURV£Y£D BY: TCB 

33.9 
47.8 

2 
52.5 
492 
371 
546 
248 
707 

INORGANIC 
Leod 

ORGANIC 
4,4'-00T 

GULF OF MEXICO 

18SS-3(1l) 

... ~ 
". ' ....... 

" 0.17 

320 
90 

CHECKED BY: CB 

DRAWING DAlE: 1/16/98 

SURVEY DAlE: 9/25/96 

1990 

INORGANIC 
Antimony 20.7 
Arsenic 15.8 
Borium 304 
Codmium 3.3 
Copper 1100 

27,100 
597 

Nickel 18.6 
Silver 17.7 
Zinc 1370 

ORGANIC 
4,4'-00T 27 
Bis(2-ethylhexyl)phtholote 390 

53.1 

14 

19ge 

1983 

ORGANIC 
Fluorene 170 
Nophtholene 59 

1893 

INORGANIC 
Mercury 0.2 

ORGANIC 
Benzo(o)onthrocene 80 
Senzo(o)pyrene 120 
Fluaronthene 200 

110 
45 

Phenonthrene 150 
Pyrene 153 

PARANEIIR 

INORGANIC 

smEENING YALUE + 

Antimony 
Arsenic 
Borium 
Cadmium 
Chromium 
Capper 
Iron 
Lead 
Mongonese 
Mercury 
Nickel 
Silver 
Zinc 

ORGANIC 

4,4'-00E 
4,4'-00T 
Acetone 
Aroclor-1254 
Benzo(a)onthrocene 
Benzo(a)pyrene 
beto-BHC 
Bis( 2 - eth ylhexyl )ph thalote 
Chrysene 
delto-SHC 
Fluoronthene 
Fluarene 
Naphtholene 
Phenonthrene 
Pyrene 

12 
5.2 
4D 

D.676 
52.3 
18.7 

23,000 
.35 

460 
D.l.3 
15.9 

0.733 
124 

19.9 
13 
64 

22.7 
74.8 

88 
5 

182 
108 
7.4 
113 

19 
34.6 
86.7 
153 

+ THE SELECTION Of THE NATURE AND EXTENT 
SCREENING VALUES IS DISCUSSED IN APPENDIX C. 
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IT Corporation 1990 samples, and in I8SS-iO(IT) from the 1993 IT Corporation RFI/RI. Tolu’ene was 

detected in a single IT Corporation 1990 sample (18S-1) that also contained acetone and methylene 

chloride. 

8.4.3.2 Semivolatile Organic Compounds 

A number of SVOCs were detected in excess of screening values in sediment at IR 8. Maximum 

concentrations were mostly detected at I8SS-lO(IT) including benzo(a)anthracene (130 pg/kg), 

benzo(a)pyrene (130 pg/kg), chrysene (160 US/kg), fluoranthene (210 pg/kg), phenanthrene (150 pg/kg), 

and pyrene (230 pg/kg). The maximum concentration of bis(2-ethylhexyl)phthalate (1 ,I 00 pg/kg) was also 

detected on the southwestern side of IR 8, at l8S-1. Maximum concentrations detected on the 

northeastern side of IR 8 included fluorene (320 pg/kg) and naphthalene (90 pg/kg). The maximum 

concentration of phenanthrene (150 us/kg) was also detected on the northeastern shoreline. Other 

SVOCs detected in sediment at IR 8 at concentrations below their screening values included anthracene, 

benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, di-n-butylphthalate, and 

indeno(l,2,3-cd)pyrene. The majority of detected SVOCs occurred in multiple samples. Pyrene and 

fluoranthene were the most frequently detected SVOCs, each occurring in seven samples. Naphthalene, 

bis(2-ethylhexyl)phthalate, and fluorene were the compounds most frequently in excess of sediment 

screening values. Each exceeded its respective screening value in all five samples in which it was 

detected. B&R Environmental did not test for SVOCs in its 1996 sampling effort. Nearly all SVOCs were 

detected only in IT Corporation 1993 samples. Bis(2-ethylhexyl)phthalate and benzo(g,h,i)perylene were 

the only SVOCs detected in 1990. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Benzo(b)fluoranthene, benzo(k)fiuoranthene, benzo(g,h,i)perylene, and 

indeno(l,2,3-cd)pyrene were identified as COPCs (Section 8.6.2.2) in the human health risk assessment 

based on a qualitative evaluation for benzo(g,h,i)perylene and since they are all from the same family as 

other COPCs although they do not have their own RBCs. Their concentrations in sediment at IR 8 were 

less than the Residential Soil RBCs [benzo(b)fluoranthene and benzo(k)fluoranthene] and EPA Region III 

BTAG Sediment Screening Levels [benzo(g,h,i)perylene and indeno(l,2,3-cd)pyrene] selected for nature 

and extent screening. 
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IT Corporation 1990 samples, and in 18SS-10(IT) from the 1993 IT Corporation RFI/RI. Toluene was 

detected in a single IT Corporation 1990 sample (l8S-1) that also contained acetone and methylene 

chloride. 

8.4.3.2 Semivolatile Organic Compounds 

A number of SVOCs were detected in excess of screening values in sediment at IR 8. Maximum 

concentrations were mostly detected at 18SS-10(IT) including benzo(a)anthracene (130 J..l9/kg), 

benzo(a)pyrene (130 J..l9/kg) , chrysene (160 J..l9/kg), fluoranthene (210 J..l9/kg), phenanthrene (150 J..lg/kg) , 

and pyrene (230 J..lg/kg). The maximum concentration of bis(2-ethylhexyl)phthalate (1,100 J..lg/kg) was also 

detected on the southwestern side of IR 8, at 18S-1. Maximum concentrations detected on the 

northeastern side of IR 8 included fluorene (320 J..lg/kg) and naphthalene (90 J..lg/kg). The maximum 

concentration of phenanthrene (150 J..lg/kg) was also detected on the northeastern shoreline. Other 

SVOCs detected in sediment at IR 8 at concentrations below their screening values included anthracene, 

benzo(b )fluoranthene. benzo(g.h.i)perylene. benzo(k)f1uoranthene, di-n-butylphthalate, and 

indeno(1,2,3-cd)pyrene. The majority of detected SVOCs occurred in multiple samples. Pymne and 

fluoranthene were the most frequently detected SVOCs, each occurring in seven samples. Naphthalene, 

bis(2-ethylhexyl)phthalate, and fluorene were the compounds most frequently in excess of sediment 

screening values. Each exceeded its respective screening value in all five samples in which it was 

detected. B&R Environmental did not test for SVOCs in its 1996 sampling effort. Nearly all SVOCs were 

detected only in IT Corporation 1993 samples. Bis(2-ethylhexyl)phthalate and benzo(g,h,i)perylel1e were 

the only SVOCs detected in 1990. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, and 

indeno(1,2,3-cd)pyrene were identified as COPCs (Section 8.6.2.2) in the human health risk aSSE!SSment 

based on a qualitative evaluation for benzo(g,h,i)perylene and since they are all from the same fclmily as 

other COPCs although they do not have their own RBCs. Their concentrations in sediment at IR 8 were 

less than the Residential Soil RBCs [benzo(b)fluoranthene and benzo(k)fluoranthene] and EPA RE~gion III 

BTAG Sediment Screening Levels [benzo(g,h,i)perylene and indeno(1,2,3-cd)pyrene] selected for nature 

and extent screening. 
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8.4.3.3 Pesticides 

A number of pesticides were detected in excess of screening values in sediment at IR 8. Maximum 

concentrations of pesticides detected at the western-most sampling point included 4,4’-DDD (100 us/kg), 

beta-BHC (32 pg/kg), and delta-BHC (48 ug/kg). Maximum concentrations of 4,4’-DDE (180 uglkg) and 

4,4’-DDT (46 pglkg) were detected at l8S-2. 4,4’-DDT and its degradation products were detected in 

excess of screening values at several sample locations; however, detections occurred predominantly in IT I 

Corporation samples. 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were each detected in one 1996 sample, at 

concentrations well below the previously detected maximums. Other pesticides detected in sediment at 

IR 8 at concentrations below the screening criteria included 2,4-D and endosulfan I. Both were detected 

only in 1996 samples, with 2,4-D occurring in six samples and endosulfan I in a single sample. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels, 2,4-D was identified as an ecological COPC (Section 8.7.4.1.2) since no 

ecological threshold was available. Alpha-BHC was selected as an ecological COPC (see 

Section 8.7.4.1.2) since its HQ was greater than one. However, all concentrations of 2,4,-D and alpha- 

BHC in sediment at IR 8 were less than RCRA ALs selected for nature and extent screening. 

8.4.3.4 Polychlorinated Biphenyls 

A single PCB, Aroclor-1254, was detected in excess of its screening value in sediment at IR 8. 

Aroclor-1254 was detected at a single sample location (18SS-8; 26.1 ug/kg) slightly in excess of its 

22.7~ug/kg-screening value. 

8.4.3.5 lnorganics 

Several inorganics were detected in excess of screening values in sediment at IR 8. Maximum 

concentrations were consistently detected along the northwestern edge of IR 8 including antimony 

(20.7 mg/kg), arsenic (43.5 mg/kg), barium (304 mglkg), cadmium (11.4 mg/kg), chromium (70.7 mg/kg), 

copper (1 ,I 00 mg/kg), iron (27,100 mg/kg), lead (1,680 mg/kg), manganese (546 mg/kg), mercury (1.6 

mg/kg), nickel (248 mg/kg), silver (17.7 mglkg), and zinc (2,180 mglkg). The overall frequency of 

detection was greatest for arsenic, chromium, and lead; each was detected in all 22 samples, copper, in 

21 of 22 samples, and zinc, in 20 of 22 samples. Lead was most frequently detected in excess of 

screening values (eight of 22 samples), followed by arsenic and copper (seven of 22 samples, each). 

AIK-OES-97-5350 8-32 CTO-0007 

8.4.3.3 Pesticides 

Rev. 1 
6/13/97 

A number of pesticides were detected in excess of screening values in sediment at IR 8. Maximum 

concentrations of pesticides detected at the western-most sampling point included 4,4'-000 (100 ~g/kg), 

beta-BHC (32 ~g/kg), and delta-SHC (48 ~g/kg). Maximum concentrations of 4,4'-00E (180 ~g/kg) and 

4,4'-00T (46 ~g/kg) were detected at 18S-2. 4,4'-00T and its degradation products were detected in 

excess of screening values at several sample locations; however, detections occurred predominantly in IT 

Corporation samples. 4,4'-000, 4,4'-00E, and 4,4'-00T were each detected in one 1996 sample, at 

concentrations well below the previously detected maximums. Other pesticides detected in sediment at 

IR 8 at concentrations below the screening criteria included 2,4-0 and endosulfan I. Both were detected 

only in 1996 samples, with 2,4-0 occurring in six samples and endosulfan I in a single sample. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where copes may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels, 2,4-0 was identified as an ecological COPC (Section 8.7.4.1.2) since no 

ecological threshold was available. Alpha-SHC was selected as an ecological COPC (see 

Section 8.7.4.1.2) since its HQ was greater than one. However, all concentrations of 2,4,-0 and alpha

BHC in sediment at IR 8 were less than RCRA ALs selected for nature and extent screening. 

8.4.3.4 Polychlorinated Biphenyls 

A single PCB, Aroclor-1254, was detected in excess of its screening value in sediment at IR 8. 

Aroclor-1254 was detected at a single sample location (18SS-8; 26.1 ~g/kg) slightly in excess of its 

22. 7 -~g/kg-screening value. 

8.4.3.5 Inorganics 

Several inorganics were detected in excess of screening values in sediment at IR 8. Maximum 

concentrations were consistently detected along the northwestern edge of IR 8 including antimony 

(20.7 mg/kg), arsenic (43.5 mg/kg) , barium (304 mg/kg), cadmium (11.4 mg/kg), chromium (70.7 mg/kg), 

copper (1,100 mg/kg), iron (27,100 mg/kg), lead (1,680 mg/kg), manganese (546 mg/kg), mercury (1.6 

mg/kg), nickel (248 mg/kg), silver (17.7 mg/kg), and zinc (2,180 mg/kg). The overall frequency of 

detection was greatest for arsenic, chromium, and lead; each was detected in all 22 samples, copper, in 

21 of 22 samples, and zinc, in 20 of 22 samples. Lead was most frequently detected in excess of 

screening values (eight of 22 samples), followed by arsenic and copper (seven of 22 samples, each). 
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Other inorganics detected in sediment at IR 8 included aluminum, cobalt, selenium, thallium, tin, and 

vanadium. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Aluminum and thallium were identified as COPCs (see Section 8.6.2.2) in the 

human health risk assessment. Aluminum did not exceed its selected nature and extent screening level 

due to the conservative non-cancer hazard index applied to the EPA RBCs during the risk assessment 

process. Thallium did not have an applicable nature and extent screening level. Aluminum, selenium, 

thallium, and vanadium were selected as ecological COPCs (see Section 8.7.4.1.2) based on a 

comparison with twice the average background concentration because no suitable ecological threshold 

was available. The selected nature and extent screening values for these compounds were not ecological 

screening levels, and were higher than twice the average background concentrations. 

8.4.4 Surface Water 

No surface-water samples were collected at IR 8 during this Supplemental RFIIRI investigation because 

the surface water is open ocean water (see Appendix D, Section 7). 

Data from two sampling efforts, the 1990 IT Corporation RI and the 1993 IT Corporation RFl/R, were 

considered in the analysis of surface-water contamination in at IR 8. VOCs, polyaromatic hydrocarbon 

SVOCs, pesticides, and inorganics were tested for in all samples. Other SVOCs and PCBs were tested 

only in three of the 10 surface-water samples. Chemicals that were detected in surface-water samples 

are listed in Table 8-4. This table lists analytical results from all applicable historical sampling events. 

Figure 8-8 shows the occurrence of analytes that exceeded screening values and indicate possible 

surface-water contamination. lnorganics were the dominant class of contaminants detected in these 

samples. 

Screening values were obtained from a variety of sources including FDEP SWQSs, EPA Region IV 

Freshwater and Marine Screening Values, AWQCs for Fresh and Marine Waters, Proposed RCRA ALs, 

EPA Region III Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and background levels from 

the Comprehensive Background Report (Appendix F). The selection process for the nature and extent 

screening values is described in Appendix C Section 3.1.4.1, and Table C.3-3 contains all values 

considered, as well as those actually selected for the nature and extent screening of surface-water 

samples. 
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Other inorganics detected in sediment at IR 8 included aluminum, cobalt, selenium, thallium, tin, and 

vanadium. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selectEld nature 

and extent screening levels. Aluminum and thallium were identified as COPCs (see Section 8.6.2.2) in the 

human health risk assessment. Aluminum did not exceed its selected nature and extent screening level 

due to the conservative non-cancer hazard index applied to the EPA RBCs during the risk assessment 

process. Thallium did not have an applicable nature and extent screening level. Aluminum, selenium, 

thallium, and vanadium were selected as ecological COPCs (see Section 8. 7.4.1.2) basE~d on a 

comparison with twice the average background concentration because no suitable ecological threshold 

was available. The selected nature and extent screening values for these compounds were not ecological 

screening levels, and were higher than twice the average background concentrations. 

8.4.4 Surface Water 

No surface-water samples were collected at IR 8 during this Supplemental RFIIRI investigation because 

the surface water is open ocean water (see Appendix D, Section 7). 

Data from two sampling efforts, the 1990 IT Corporation RI and the 1993 IT Corporation RFllR, were 

considered in the analysis of surface-water contamination in at IR 8. VOCs, polyaromatic hydrocarbon 

SVOCs, pesticides, and inorganics were tested for in all samples. Other SVOCs and PCBs were tested 

only in three of the 10 surface-water samples. Chemicals that were detected in surface-water samples 

are listed in Table 8-4. This table lists analytical results from aU applicable historical sampling events. 

Figure 8-8 shows the occurrence of analytes that exceeded screening values and indicate possible 

surface-water contamination. Inorganics were the dominant class of contaminants detected in these 

samples. 

Screening values were obtained from a variety of sources including FDEP swass, EPA R4~gion IV 

Freshwater and Marine Screening Values, AWaCs for Fresh and Marine Waters, Proposed RCRA ALs, 

EPA Region III Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and background levels from 

the Comprehensive Background Report (Appendix F). The selection process for the nature and extent 

screening values is described in Appendix C Section 3.1.4.1, and Table C.3-3 contains all values 

considered, as well as those actually selected for the nature and extent screening of surface-water 

samples. 
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TABLE 8-4 

CHEMICALS DETECTED IN SURFACE WATER AT IR 8 
NAS KEY WEST 

Location Parameter 1 Result IQual!“l 

VOLATILE ORGANIC COMPOUNDS (pg/L) 

118SW-1 IIT 1990 [Acetone 1 46 B2 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-3). 
1 Data Sources: 

IT 1990 - RI (IT Corporation, 1991) conducted in 1990 by IT Corporation 
IT 1993 - RFllRl (IT Corporation, 1994) conducted in 1993 by IT Corporation 

2. Qualifier (Qual.) Codes: 
B, - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
B2 - Analyte was found in the blank as well as the sample. 
J - The associated value is an estimated quantity. 
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TABLE 8-4 

CHEMICALS DETECTED IN SURFACE WATER AT IR 8 
NAS KEY WEST 

Parameter Result I Qual. (1) I 

VOLATILE ORGANIC COMPOUNDS (J.lg/L) 
118SW-1 liT 1990 IAcetone 46 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-3). 
1 Data Sources: 

IT 1990 - RI (IT Corporation, 1991) conducted in 1990 by IT Corporation 
IT 1993 - RFIIRI (IT Corporation, 1994) conducted in 1993 by IT Corporation 

2. Qualifier (Qua!.) Codes: 
8 1 - Value greater than instrument detection limit. but less than contract 

required quantitation limit. 
82 - Analyte was found in the blank as well as the sample. 
J - The associated value is an estimated quantity. 
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1990 
INORGANIC 
Aluminum 203C 
Arsenic 57.2 
Cadmium 19.E 
Chromium 37.2 
Copper 172 
Ir0fl 305,ooc 
Lead 155 
Manganese 294 
Silver /L 10.2 
Zinc 6230 

ORGANE 
Aroclor-1242 1.1 
Bis(Z-ethylhexyi)phthalate 5 

GULF OF MEXICO 

I INORGANIC 
Antimony 206 
Tifl 71.5 I 

INORGANIC 

Aluminum 
Antimony 
Arsenic 
Cadmium 

Chromium 

Copper 
Iron 

Leod 

Manganese 
Silver 
Tin 

Zinc 

50 
67 

7.9 
0.53 

5.2 
4.5 

300 

1.32 
10 

0.0001 
0.01 

19 

1993 
INORGANIC 
Antimony 
Lead 

220 
26.4 

Anthracene 

MAN OF WAR 

HARBOR 

Anthrocene 
Aroclor-1242 

3is(2-ethylhexyl)phthalate 
Iibenzo(a,h)anthracene 

0.1 
4.5E-05 

0.3 
0.0092 

I THE SELECTION OF THE NATURE AN0 EXTENT 
SCREENING VALUES IS OISCUSSEO IN APPENDIX C. 

NOTE: ALL CONCENTRATIONS ARE IN ug/L. 

----- 

I -- --___ >‘~-Le-------lLl.*-’ 

..---__ 
‘JC i 

--, 
-------------c_---_-__ 

: I 

------‘--, /--------, -J:h 

I 1 

\ ,----- -_____ --,‘, 

1 I 

I I 

I I 

I I 

__ -.k‘; 

-\ 

I I 
-. 

1 ! 

. AMMUNITION STORAGE 

c-------------_-_____ 
/---------- 

18SS-1 + SURFACE-WATER SAMPLE LOCATION 
----------- IT CORPORATION (1990) 

i 
,’ 

18SS-1 (IT) @ SURFACE-WATER SAMPLE LOCATION 
IT CORPORATION (1993) 

SITE MANAGER: RCD CHECKEO By: KJW 
DRAWN By: CLG DRAWING DATE: 4/22/97 FIGURE 8-8 

SUAMYEO By: TCB SURVEY DATE: g/25/96 

SCALE: AS SHOWN m9 

CA0 OWG. NO.: lR8704686 PROJ. NO.: 7046 Brown & Root Environmental NAVAL AIR STATION 
KEY WEST. FLORIDA 

AIK-OES-97-5350 8-35 CTO-0007 

) 

) 

1990 
INORGANIC 

1993 
INORGANIC 

209 Antimony 
Tin 

206 
71.5 

Rev. 1 
6/13/97 

Aluminum 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 

2030 
57.3 
19.B 
37.2 
172 

305,000 
155 
294 

1!00 50 0 200 

II~Z~~!!!I Lead 
Manganese 
Silver 
Zinc 

ORGANIC 

~ 10.2 
6230 

Aroclor-1242 1.1 
Bis(2- eth ylh exyl)ph thalate 5 

GULF OF MEXICO 

1993 
INORGANIC 
Antimony 220 
Leod 26.4 

MAN OF WAR 

HARBOR 

219 

Antimony 214 

ORGANIC 
Anthracene 0.11 

Antimony 
Tin 
linc 

220 
47.95 

29.1 

1993 
INORGANIC 
Antimony 

IBSS-2(IT) 

204 

APPROX. SCALE 

PARAMETER SCBEENDfG VALUE + 

INORGANIC 

Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 

Lead 
Manganese 
Silver 
Tin 
Zinc 

ORGANIC 

Anthracene 
Aroclor-1242 
Bis( 2-eth ylh exyl)ph th 01 ate 
Dibenzo( a,h )anthracene 

50 
67 

7.9 
0.53 

5.2 
4.5 

300 
1.32 

10 
0.0001 

0.01 
19 

0.1 
4.5E-05 

0.3 
0.0092 

+ THE SELECTION OF THE NATURE AND EXTENT 
SCREENING VALUES IS DISCUSSED IN APPENDIX C. 

NOTE: ALL CON CENTRA TlONS ARE IN fJg/L. 

1993 '\, GULF OF MEXICO 

INORGANIC 
Antimony 
Tin 

197 
94.6 

\" IBSS-1 (IT) 

/~::--::--:::-- ~ "' 
..... , /-:/ o .......... ;-,,--~~~ ~ 

If---/~""-:";O'_=-::"==-::~!':::--_-_--_-~-~"""" .... ---;---· '':-':-,:-~-----------------,~.::'::~//~~~'J I ':::~~::::::::=======::::::::::::::::::::::::::::::~l~-:::::::::::::::l~:::::::::::-:::(i"T:::-::::-::::::::::,,"'~ 
! (~1 ~2=J ........ ~~~~:::. -:.-:.-:.~~~~~ -~~~~~;;;;--;~</// :;;_'" / __ .. _~ ~~::=-:::::::::::::. -=--=-:::::::::. ~~: ::::'~ ~.:=::.:.==:~-;: === ===:::::,- -;:=== ==: :-::;~~.:-..~~ .... ~ 
I _ I I , I I I I \ I --_ 
\ /- II \ , I I I I I -, 
I I I I I AMMUNITION STORAGE I I : I ! ! 

i I I i I I I I I 
\\ II 1\ II II II 
\ , ) 1, ______ / ', _____________________________ ' \, _______ ,1 '.... : : ,:::::... .... , 
I '----------___________ -------------- -___ __ 
I __________ ----./ \\Je J 

/1 //---------------- "I ~------} I//--------- .... ~ //"--------------------------', (/------___ "'- _____ _ 

/ / I I I I I , I I ... ------------
/ I I I I If I I J 

/ I I I ' / I I I I If I I I 
/ \ I I I I" I [L: t-! 0 /-_-_-_-_-_-_-_---------.:~~.c----·{\~~~~~~~~~~{~;I:-O~~~~~~~~c :::.. "':~~CD ::~ ::~~;>2/" / 

SURVEYED BY: reB SURVEY DATE: 9/25/96 

1993 
INORGANIC 
Antimony 

ORGANIC 
216 

Dibenzo( a,h)anthracene 0.43 

LEGEND 
IBSS-l ~ SURFACE-WATER SAMPLE LOCATION 

IT CORPORATION (1990) 

IBSS-l(IT) () SURFACE-WATER SAMPLE LOCATION 
IT CORPORATION (1993) 

FIGURE B-8 
StJRI'ACE-lrATER CHEMICAL 

CONCENTRATIONS 
IRS 

SCAlE: AS SHOWN 

CAD DWG. NO.: IR8704688 PROJ. NO.: 7046 
Brown & Root Environmental NAVAL AIR STATION 

KEY WEST. FLORIDA 

AIK-OES-97 -5350 8-35 CTO-O007 

/'\ I A } r-: 1/'" 



Rev. 1 
6/l 3197 

8.4.4.1 Volatile Organic Compounds 

No VOCs were detected in excess of screening values in surface water at IR 8. A single VOC, acetone, 

was detected below its 3,700 ug/L screening value at a single sample location [18SW-1 (46 ug/L)]. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Acetone was identified as a COPC (see Section 8.6.2.2) in the humain health 

risk assessment based on quantitative toxicity since it does not have an RBC. Acetone concentrations in 

surface water at IR 8 were less than Tap Water RBCs selected for nature and extent screening. 

8.4.4.2 Semivolatile Organic Compounds 

Three SVOCs were detected in excess of screening values in surface water at IR 8; however each was 

detected at a single sample location. Anthracene was detected slightly in excess of its 0.1~ug/L-screening 

value at 18SS-5(IT) (0.11 us/L). Bis(2-ethylhexyl)phthalate was detected in excess of its 

0.3~ug/L-screening value at l8SW-1 (5 pg/L). Dibenzo(a,h)anthracene was detected in excess of its 

0.0092~ug/L-screening value at l8SS-l(IT) (0.43 ug/L). Only one other SVOC was detected in surface 

water at IR 8. Benzo(g,h,i)perylene was detected below its 300 pg/L screening value at a single sample 

location [18SS-5(IT); 0.54 pg/L]. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Benzo(g,h,i)perylene was identified as a COPC (see Section 8.6.2.2!) in the 

human health risk assessment based on a qualitative evaluation and since it is in the same family as other 

COPCs since it does not have a RBC. Benzo(g,h,i)perylene concentrations in surface water at IR 8 were 

less than EPA Region III Marine BTAG Surface Water Screening Levels selected for nature and extent 

screening. 

8.4.4.3 Pesticides 

No pesticides were detected in surface water at IR 8. 
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extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Benzo(g,h,i)perylene was identified as a COPC (see Section B.6.2.2) in the 

human health risk assessment based on a qualitative evaluation and since it is in the same family as other 

COPCs since it does not have a RBC. Benzo{g,h,i)perylene concentrations in surface water at IR 8 were 

less than EPA Region III Marine BTAG Surface Water Screening Levels selected for nature and extent 

screening. 

8.4.4.3 Pesticides 

No pesticides were detected in surface water at IR 8. 
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8.4.4.4 Polychlorinated Biphenyls 

A single PCB, Aroclor-1242, was detected in excess of its 4SE-05 ug/L screening criteria at a single 

sample location, 18SW-1 (1 .I us/L). 

8.4.4.5 lnorganics 

A number of inorganics were detected in excess of screening values in surface water at IR 8. Aluminum, 

arsenic, cadmium, chromium, copper, iron, manganese, and silver were detected in excess of their 

screening values at a single sample location, l8SW-1, near the western point of IR 8. Antimony, lead, and 

tin exceeded screening values each time they were detected in surface water at IR 8. Antimony was 

detected in excess of its 67+g/L screening value at nine of IO sample locations, with the maximum 

(220 ug/L) occurring at l8SS-9(IT). Lead was detected in two samples with the maximum concentration 

(155 ug/L) occurring in l8SW-1, while tin, detected in three samples, had its maximum (94.6 ug/L) at 

l8SS-2(IT). Zinc was the only other inorganic detected in excess of its screening value in surface water at 

IR 8. It exceeded its 19-ug/L screening value in two of the 10 samples in which it was detected, with the 

maximum concentration (6,230 pg/L) occurring in l8SW-1. Other inorganics detected in surface water at 

IR 8 included barium, mercury, and vanadium. Overall detection was greatest for barium and zinc, in 10 

of 11 samples, and antimony, in nine of 11 samples. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Barium and vanadium were identified as COPCs (see Section 8.6.2.2) in the 

human health risk assessment based on quantitative toxicity since they do not have RBCs. Barium and 

vanadium concentrations in surface water at IR 8 were less than their nature and extent screening criteria 

selected from proposed RCRA ALs and Tap Water RBCs, respectively. 

8.45 Groundwater 

Data from a number of sampling efforts including the 1986 Geraghty & Miller Initial Investigation, the 1990 

IT Corporation RI, the 1993 IT Corporation RFI/RI, and this Supplemental RFllRl were considered in the 

analysis of groundwater contamination at IR 8. Both the 1986 and 1990 investigations tested for VOCs, 

SVOCs, pesticides, PCBs, and inorganics. The majority of the 1993 samples were tested for VOCs, 

polyaromatic hydrocarbon SVOCs, inorganics, and pesticides; however, a single 1993 sample was also 

tested for other SVOCs and PCBs. In 1996, B&R Environmental tested only for pesticides, PCBs, and 
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tin exceeded screening values each time they were detected in surface water at IR 8. Antimony was 

detected in excess of its 67-~g/L screening value at nine of 10 sample locations, with the maximum 

(220 ~g/L) occurring at 18SS-9(IT). Lead was detected in two samples with the maximum concentration 

(155 ~g/L) occurring in 18SW-1, while tin, detected in three samples, had its maximum (94.6 ~g/L) at 

18SS-2(IT). Zinc was the only other inorganic detected in excess of its screening value in surface water at 

IR 8. It exceeded its 19-~g/L screenin~ value in two of the 10 samples in which it was detected, with the 

maximum concentration (6,230 ~g/L) occurring in 18SW-1. Other inorganics detected in surface water at 

IR 8 included barium, mercury, and vanadium. Overall detection was greatest for barium and zinc, in 10 

of 11 samples, and antimony, in nine of 11 samples. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Barium and vanadium were identified as COPCs (see Section 8.6.2.2) in the 

human health risk assessment based on quantitative toxicity since they do not have RBCs. Barium and 

vanadium concentrations in surface water at IR 8 were less than their nature and extent screening criteria 

selected from proposed RCRA ALs and Tap Water RBCs, respectively. 

8.4.5 Groundwater 

Data from a number of sampling efforts including the 1986 Geraghty & Miller Initial Investigation, the 1990 

IT Corporation RI, the 1993 IT Corporation RFIIRI, and this Supplemental RFIIRI were considered in the 

analysis of groundwater contamination at IR 8. Both the 1986 and 1990 investigations tested for VOCs, 

SVOCs, pesticides, PCBs, and inorganics. The majority of the 1993 samples were tested for VOCs, 

polyaromatic hydrocarbon SVOCs, inorganics, and pesticides; however, a single 1993 sample was also 

tested for other SVOCs and PCBs. In 1996, B&R Environmental tested only for pesticides, PCBs, and 
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inorganics as per the approved Sampling and Analysis Plan (ABB, 1995). Chemicals that were detected in 

groundwater samples are listed in Table 8-5. This table includes analytical results from all applicable 

historical sampling, as well as this Supplemental RFIIRI. Figures 8-9 through 8-12 show the occurrence of 

analytes that exceeded screening values and indicate possible groundwater contamination. Groundwater 

contamination beneath the site is predominantly attributable to metals. 

Screening values were obtained from a variety of sources including SDWA MCLs, SDWA Secondary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1, 

and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

8.4.5.1 Volatile Organic Compounds 

Several VOCs were detected in excess of groundwater screening criteria at IR 8 by Geraghty & Miller in 

1986. Methylene chloride was detected in excess of its 4.1~ug/L screening value at two sample locations 

(18KWM-16 and 18KWM-14). All other VOCs that exceeded screening values in 1986 were detected only 

once. This included benzene and chlorobenzene detected at 18KWM-13 and bromodichlorornethane, 

bromoform, chlorofrom, and dibromochloromethane detected at 18KWM-17. Ethylbenzene, toluene, and 

xylene were detected in 1986 sampling, but did not exceed screening values. 

.I*_, 

A single VOC, chlorobenzene, was detected in excess of its 39yg/L screening value at a single sample 

location (18MW8-6) in 1990 sampling by IT Corporation. Other VOCs detected below screening values 

included l,l-dichloroethene, acetone, carbon disulfide, and methylene chloride, none of which had been 

detected previously, except methylene chloride. 

No VOCs were detected in excess of screening values in groundwater in IR 8 during IT Corporation’s 

1993 sampling effort. Three VOCs, carbon disulfide, chlorobenzene, and methylene chloride were 

detected at levels below their screening values. These compounds were detected only in 18MW8-6, and 

all concentrations were reduced from previously detected levels. 

VOCs were not tested for by B&R Environmental in their 1996 sampling effort as per the Sampling and 

Analysis Plan (ABB, 1995). 

AIK-OES-97-5350 8-39 CTO-0007 

Rev. 1 
6/13/97 

inorganics as per the approved Sampling and Analysis Plan (ABB, 1995). Chemicals that were de!tected in 

groundwater samples are listed in Table 8-5. This table includes analytical results from all applicable 

historical sampling, as well as this Supplemental RFI/RI. Figures 8-9 through 8-12 show the occurrence of 

analytes that exceeded screening values and indicate possible groundwater contamination. Groundwater 

contamination beneath the site is predominantly attributable to metals. 

Screening values were obtained from a variety of sources including SDWA MCLs, SDWA SE~condary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1, 

and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

8.4.5.1 Volatile Organic Compounds 

Several VOCs were detected in excess of groundwater screening criteria at IR 8 by Geraghty & Miller in 

1986. Methylene chloride was detected in excess of its 4.1-~g/L screening value at two sample locations 

(18KWM-16 and 18KWM-14). All other VOCs that exceeded screening values in 1986 were deteGted only 

once. This included benzene and chlorobenzene detected at 18KWM-13 and bromodichlorornethane, 

bromoform, chlorofrom, and dibromochloromethane detected at 18KWM-17. Ethylbenzene, toluE~ne, and 

xylene were detected in 1986 sampling, but did not exceed screening values. 

A single VOC, chlorobenzene, was detected in excess of its 39-~g/L screening value at a Single! sample 

location (18MW8-6) in 1990 sampling by IT Corporation. Other VOCs detected below screenin!~ values 

included 1, 1-dichloroethene, acetone, carbon disulfide, and methylene chloride, none of which had been 

detected previously, except methylene chloride. 

No VOCs were detected in excess of screening values in groundwater in IR 8 during IT Corporation's 

1993 sampling effort. Three VOCs, carbon disulfide, chlorobenzene, and methylene chloride were 

detected at levels below their screening values. These compounds were detected only in 18MWB-6, and 

all concentrations were reduced from previously detected levels. 

VOCs were not tested for by B&R Environmental in their 1996 sampling effort as per the Sampling and 

Analysis Plan (ABB, 1995). 

AIK-OES-97 -5350 8-39 CTO-0007 



R
ev.1 

6113197 

A
IK

-O
E

S
-97-5350 

8-40 
C

TO
-0007 

~ 
o 
o 
-..I 

Parameter 

TABLE 8-5 

CHEMICALS DETECTED IN GROUNDWATER AT IR 8 
NAS KEY WEST 

PAGE 1 OF 5 

Result I Qual.(2) I 

0> 
--;;0 
-"co 
~< CD . 
-.J-" 



TABLE 8-5 

CHEMICALS DETECTED IN GROUNDWATER AT IR 8 
NAS KEY WEST 

PAGE 2 OF 5 

ll8Kw~-15 lG&M 1986 1 CoDDer ” 
1 

300 --. 

1 171 

163 

l8MW-2 

18MW8-2 

18MW8-1 

IT 1993 

IT 1990 

IT 1990 

, . . 
Copper 

Copper 

Coooer 
118~~8-6 

, 
IIT 1993 

, 156 
I 

I8KwM-13 
In ,.“,.a A a lohvvlvi- 14 

18KWM-16R 

18MW8-2 

G&M 1986 
A*.. 1^^^ 
b5dvl .I Ytm 

IT 1993 

IT 1993 

- 

Copper 

Copper 

Copper 

Copper 

“V., 

30 

30 

27.6 

20.5 B, 

» 
;;;; 
o 
m 

$ 
CJ1 
(..) 
CJ1 
o 

'1 a 
6 o 
o 
-...j 

TABLE 8-5 

CHEMICALS DETECTED IN GROUNDWATER AT IR 8 
NAS KEY WEST 

PAGE 2 OF 5 

()) 
--;:0 ..... co 
~< co . 
'-J ..... 



TABLE 8-5 

CHEMICALS DETECTED IN GROUNDWATER AT IR 8 
NAS KEY WEST 

PAGE 3 OF 5 

18MW8-1 IT 1990 Mercury 1.5 
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01 PAGE40F5 VJ 
01 
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Location Source(l) Parameter Result Qual.(2) 

ISKWM-16R IT 1993 Zinc 236 

ISMW-3 IT 1993 Zinc 225 

ISMW-6 IT 1993 Zinc 225 
ISKWM-13 IT 1993 Zinc 199 
ISMWS-2 IT 1993 Zinc 97.5 

ISKWM-14 IT 1993 Zinc 94.6 
ISMW-S IT 1993 Zinc 7S.4 
ISMWS-1 IT 1993 Zinc 62.6 

ISMWS-5 IT 1993 Zinc 5S.2 

ISMW-4 IT 1993 Zinc 53.4 
ISMWS-4 IT 1993 Zinc 49.7 

ISMW-2 IT 1993 Zinc 47.4 

00 
ISMW-9 IT 1993 Zinc 26.2 

ISMW-1 IT 1993 Zinc 15.S I 8 1 .J>. 
v.> ISMW-5 IT 1993 Zinc 12.5 8 1 

ISKWM-15 Zinc 9.9 8 1 
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I Location I Source”’ I Parameter 1 Result IQual.‘2’I 

I8KWM-13 G&M 1986 Naphthalene 2.5 

18MW8-3 IT 1993 Pyrene 0.6 

18MW8-1 IT 1993 Pyrene 0.35 

VOLATILE ORGANIC COMPOUNDS (pgIL) 

Il,l-dichloroethane 2 1 J 

sulfide 

I8KWM-17 

I8KWM-13 G&M 1986 Methylene chloride 3.8 BG” 

I8KWM-17 G&M 1986 Methylene chloride 2.3 BG* 

I8KWM-15 G&M 1986 Methylene chloride 2.1 BG* 

18MW8-6 IT 1990 Methvlene chloride 2 Bd 

18MW8-5 /IT 1990 IMethylene chloride 2 1 BzJ 
18MW8-4 IIT 1990 lhnethylene chloride 2 1 BzJ 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-4). 
1 Data Sources: 

G&M 1986 -Verification Study (Geraghty and Miller, 1987) conducted in 1986 by 
Geraghty and Miller 
IT 1990 - RI conducted in 1990 by IT Corporation (1991) 
IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Guar.) Codes: 
6 - 

W- 

D - 
E - 

E2 - 
J - 

B2 - 
BG* 

Value greater than instrument detection limit, but less than contract 
required quantitation limit. 
Post-digestion spike for GFAA was out of control limits (85 - 115%) while 
sample absorbance was less than 50% of spike absorbance. 
Compound analyzed at secondary dilution. 
Compound exceeded calibration range of the instrument. 
The reported value is estimated because the presence of interference. 
The associated value is an estimated quantity. 
Analyte was found in the blank as well as the sample. 
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Location Source(1 ) Parameter Result Qual.(2) 

18MW8-2 IT 1990 Methylene chloride 2 

18MW8-6 IT 1993 Methylene chloride 1 

18MW8-3 IT 1990 Methylene chloride 1 

18KWM-17 G&M 1986 Toluene 3.2 

18KWM-17 G&M 1986 Xylenes, total 2.6 

Shading indicates a concentration in excess of the screening values (See 
Table C.3-4). 

Data Sources: 
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B1 - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
W - Post-digestion spike for GFAA was out of control limits (85 - 115%), while 

sample absorbance was less than 50% of spike absorbance. 
D - Compound analyzed at secondary dilution. 
E - Compound exceeded calibration range of the instrument. 
E2 - The reported value is estimated because the presence of interference. 
J - The associated value is an estimated quantity. 
B2 - Analyte was found in the blank as well as the sample. 
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8.4.5.2 Semivolatile Organic Compounds 

In 1986, a single SVOC, 1,4-dichlorobenzene, was detected in excess of its screening value at a single 

sample location, 18KWM-13. Two other SVOCs were detected at levels below their screening values: 

diethyl phthalate at 18KWM-14 and 18KWM-17, and naphthalene at 18KWM-13. 

In 1990, two SVOCs, 1,4-dichlorobenzene and bis(2-ethylhexyl)phthalate, were detected in excess of their 

screening values in groundwater at IR 8. 1,4-dichlorobenzene was detected in excess of its screening 

values at two of eight sample locations and bis(2-ethylhexyl)phthalate was detected in excess at five of 

eight sample locations. No other SVOCs were detected in groundwater at IR 8 during IT Corporation’s 

1990 sampling effort. 

A single SVOC, 1,4-dichlorobenzene, was detected in excess of its 0.44~pg/L screening value during IT 

Corporation’s 1993 sampling effort. 1,4-dichlorobenzene was detected at a single sample location, 

18MW8-6, at a concentration of 8 pg/L. This was a 78 percent reduction from the previously detected 

concentration in the same well. Other SVOCs detected in groundwater at IR 8 by IT Corporation1 in 1993 

included fluorene and pyrene. 

B&R Environmental did not test for SVOCs as per the Sampling and Analysis Plan (ABB, 1995). 

8.4.5.3 Pesticides 

No pesticides were detected in groundwater at IR 8 by Geraghty & Miller during their 1986 sampling effort 

nor by IT Corporation during their 1990 sampling effort. 

A single pesticide, alpha-BHC, was detected in excess of its 0.006~pg/L groundwater screening value at 

IR 8 during IT Corporation’s 1993 sampling effort. This exceedance occurred at a single sample location 

near the center of the site, t8MW86. Alpha-BHC had not been previously detected at IR 8. No other 

pesticides were detected during IT Corporation’s 1993 sampling effort. 

In 1996, a single pesticide, heptachlor, was detected in excess of its O.O023+g/L groundwater screening 

value at IR 8. The occurrence of heptachlor (0.17 pg/L) was limited to a single well, 18MW8-1. Other 

pesticides detected in groundwater at IR 8 during B&R Environmental’s 1996 investigation ,included 

2,4,5-TP (silvex) and 2,4-D, both at a single sample location, I8KWM-13. 
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In 1986, a single SVOC, 1,4-dichlorobenzene, was detected in excess of its screening value at a single 

sample location, 18KWM-13. Two other SVOCs were detected at levels below their screenin9 values: 

diethyl phthalate at 18KWM-14 and 18KWM-17, and naphthalene at 18KWM-13. 

In 1990, two SVOCs, 1 A-dichlorobenzene and bis(2-ethylhexyl)phthalate, were detected in excess of their 

screening values in groundwater at IR 8. 1 A-dichlorobenzene was detected in excess of its screening 

values at two of eight sample locations and bis(2-ethylhexyl)phthalate was detected in excess ':1t five of 

eight sample locations. No other SVOCs were detected in groundwater at IR 8 during IT Corporation's 

1990 sampling effort. 

A single SVOC, 1 A-dichlorobenzene, was detected in excess of its 0.44-lJg/L screening value during IT 

Corporation's 1993 sampling effort. 1 A-dichlorobenzene was detected at a single sample location, 

18MW8-6, at a concentration of 8 IJg/L. This was a 78 percent reduction from the previously detected 

concentration in the same well. Other SVOCs detected in groundwater at IR 8 by IT Corporation in 1993 

included fluorene and pyrene. 

B&R Environmental did not test for SVOCs as per the Sampling and Analysis Plan (ABB, 1995). 

8.4.5.3 Pesticides 

No pesticides were detected in groundwater at IR 8 by Geraghty & Miller during their 1986 sampling effort 

nor by IT Corporation during their 1990 sampling effort. 

A single pesticide, alpha-BHC, was detected in excess of its O.006-JJ9/L groundwater screening value at 

IR 8 during IT Corporation's 1993 sampling effort. This exceedance occurred at a single sample location 

near the center of the site, \8MW8-6. Alpha-SHe had not been previously detected at IR 8. No other 

pesticides were detected during IT Corporation's 1993 sampling effort. 

In 1996, a single pesticide, heptachlor, was detected in excess of its 0.0023-lJg/L groundwater s(~reening 

value at IR 8. The occurrence of heptachlor (0.17 1J9/L) was limited to a single well, 18MW8-1. Other 

pesticides detected in groundwater at IR 8 during B&R Environmental's 1996 investigation included 

2,4,5-TP (silvex) and 2A-D, both at a single sample location, 18KWM-13. 
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No PCBs were detected in groundwater at IR 8. 

8.4.5.5 lnorganics 

In 1986, Geraghty & Miller detected a single inorganic in excess of its screening value in groundwater at 

IR 8. Mercury exceeded its Z-ug/L screening value at all five sample locations; the maximum 

concentration detected in the 1986 samples was 620 ug/L at 18KWM-13, in the north-central portion of 

IR 8. Arsenic and copper were also detected in 1986 but at levels below their screening values. Copper 

was detected at all five 1986 sample locations, while arsenic was detected at three of the five. 

IT Corporation’s 1990 sampling effort detected several inorganics in excess of screening criteria in 

groundwater at IR 8. Maximum concentrations were distributed throughout the site. Maximum 

concentrations in 1990 samples from the north side at 18MW8-3 included antimony (95.4 pg/L), lead 

(1,870 pg/L), and mercury (11.5 pg/L). Maximum concentrations detected further south in 1990 included 

aluminum (72,000 pg/L), arsenic (81.15 c(g/L), beryllium (1.5 pg/L), cadmium (26.4 pg/L), iron 

(57,200 mg/L), and manganese (422.5 pg/L) at 18MW8-2 and l8MW-6. Copper was detected in excess of 

its 1,000~ug/L screening value in a single 1990 sample from the eastern edge of IR 8 [18KWM-14 

(1,780 us/L)]. Other inorganics detected in groundwater at IR 8 during IT Corporation’s 1990 sampling 

effort included barium, chromium, nickel, silver, vanadium, and zinc. Aluminum and barium (detected in all 

eight samples) and copper, lead, manganese, mercury, and zinc (detected in seven of eight samples) 

were the most frequently detected inorganics in 1990 groundwater samples. Aluminum, iron, and lead 

were the inorganics most frequently detected in excess of screening values (seven of eight samples, 

each). lnorganics that were detected in 1990 sampling that were not detected in 1986 sampling included 

antimony, beryllium, cadmium, chromium, lead, nickel, silver, and zinc. Arsenic and copper were 

previously detected, but 1986 concentrations were generally lower than those detected in 1990. 1990 

mercury concentrations were reduced from those detected in 1986. 

In IT Corporation’s 1993 sampling effort a number of inorganics were detected in excess of groundwater 

screening values at IR 8. Maximum 1993 concentrations were detected throughout the site. Aluminum 

(2,800 pg/L), arsenic (104 pg/L), iron (15,500 ug/LO, and manganese (180 ug/L) were detected at 

18MW8-6. This was the only 1993 sample in which aluminum and manganese were detected. Maximum 

concentrations detected at l8MW-2 included antimony (236 pg/L) and beryllium (1.1 pg/L). Antimony was 

detected in excess of its 6-pg/L screening value at all 19 sample locations. Maximum detections of lead 

(553 ug/L) and mercury (3.8 pg/L) were detected in the north-central region of the site at 18MW8-3 in 
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In 1986, Geraghty & Miller detected a single inorganic in excess of its screening value in groundwater at 

IR 8. Mercury exceeded its 2-jJg/L screening value at all five sample locations; the maximum 

concentration detected in the 1986 samples was 620 jJg/L at 18KWM-13, in the north-central portion of 

IR 8. Arsenic and copper were also detected in 1986 but at levels below their screening values. Copper 

was detected at all five 1986 sample locations, while arsenic was detected at three of the five. 

IT Corporation's 1990 sampling effort detected several inorganics in excess of screening criteria in 

groundwater at IR 8. Maximum concentrations were distributed throughout the site. Maximum 

concentrations in 1990 samples from the north side at 18MW8-3 included antimony (95.4 jJg/L), lead 

(1,870 jJg/L), and mercury (11.5 jJg/L). Maximum concentrations detected further south in 1990 included 

aluminum (72,000 jJg/L), arsenic (81.15 jJg/L), beryllium (1.5 IJg/L) , cadmium (26.4 1J9/L), iron 

(57,200 mg/L), and manganese (422.5 jJg/L) at 18MW8-2 and 18MW-6. Copper was detected in excess of 

its 1,000-1J9/L screening value in a single 1990 sample from the eastern edge of IR 8 [18KWM-14 

(1,780 jJg/L)]. Other inorganics detected in groundwater at IR 8 during IT Corporation's 1990 sampling 

effort included barium, chromium, nickel, silver, vanadium, and zinc. Aluminum and barium (detected in all 

eight samples) and copper, lead, manganese, mercury, and zinc (detected in seven of eight samples) 

were the most frequently detected inorganics in 1990 groundwater samples. Aluminum, iron, and lead 

were the inorganics most frequently detected in excess of screening values (seven of eight samples, 

each). Inorganics that were detected in 1990 sampling that were not detected in 1986 sampling included 

antimony, beryllium, cadmium, chromium, lead, nickel, silver, and zinc. Arsenic and copper were 

previo\Jsly detected, but 1986 concentrations were generally lower than those detected in 1990. 1990 

mercury concentrations were reduced from those detected in 1986. 

In IT Corporation's 1993 sampling effort a number of inorganics were detected in excess of groundwater 

screening values at IR 8. Maximum 1993 concentrations were detected throughout the site. Aluminum 

(2,800 IJg/L), arsenic (104 jJg/L) , iron (15,500 IJg/LO, and manganese (1BO 1J9/L) were detected at 

IBMWB-6. This was the only 1993 sample in which aluminum and manganese were detected. Maximum 

concentrations detected at IBMW-2 included antimony (236 IJg/L) and beryllium (1.1 jJg/L). Antimony was 

detected in excess of its 6-lJg/L screening value at all 19 sample locations. Maximum detections of lead 

(553 1J9/L) and mercury (3.8 jJg/L) were detected in the north-central region of the site at IBMW8-3 in 
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1993. Although mercury was detected at 12 of the 1993 sample locations, this was the only 1993 

detection that exceeded the screening value. Thallium was detected at a single sample location and was 

in excess of its 4.5~ug/L screening value [18MW-9 (11.6 ug/L)]. Other inorganics detected in 19!33 by IT 

Corporation included barium, chromium, copper, cyanide, tin, vanadium, and zinc. Barium was detected 

in all 19 samples (as was antimony); zinc was detected in 18 of 19 samples. Antimony’s dietection 

frequency and concentration increased in 1993 from previous levels. Aluminum was only tested for in one 

1993 sample, but its concentration in that sample was reduced from the 1990 aluminum concentration 

from the same location. Generally, there were no well-defined temporal or spatial trends between the 

1990 and 1993 groundwater results. Certain analyte concentrations in a given well increased slightly, 

while others decreased. Overall, 1990 and 1993 concentrations were roughly comparable. 

In B&R Environmental’s 1996 sampling effort, only a single inorganic, antimony, was detected in e:xcess of 

screening values. Antimony was detected in excess of its 6+g/L screening value in 2 of 10 lsamples 

[18KWM-13 (42.3 pg/L) and 18MW8-2 (13.9 ug/L)]. Both of these concentrations were well below the 1993 

concentrations at the same sampling locations. Other inorganics detected in groundwater at IR 8 during 

1996 sampling included barium, cobalt, mercury, and thallium. Barium was detected in all 10 samples at 

levels below its screening value. 

Overall detection of inorganics decreased in frequency and concentration from 1986 to 1996. Inorganics 

that were detected in sampling conducted before 1996 were not detected in 1996 sampling or were 

detected at much lower concentrations. Antimony’s historical maximum concentration was 236 ug/L 

(detected in IT Corporation’s 1993 sampling), however, antimony’s 1996 maximum concentration was only 

42.3 pg/L. Several inorganics that had been previously detected in excess of screening values were not 

detected in 1996 including aluminum, arsenic, beryllium, iron, lead, manganese, and thallium. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Tin -and zinc were selected as ecological COPCs (see Section 8.7.4.1 .Z!) based 

on a comparison with twice the average background concentration and HQs greater than one bec,ause no 

suitable ecological threshold was available. The selected nature and extent screening values fair tin and 

zinc were not ecological screening levels and were higher than twice the average background 

concentrations. 

AIK-OES-97-5350 8-55 CTO-0007 

Rev. 1 
6/13/97 

1993. Although mercury was detected at 12 of the 1993 sample locations, this was the only 1993 

detection that exceeded the screening value. Thallium was detected at a single sample location and was 

in excess of its 4.5-lJg/L screening value [18MW-9 (11.6 IJg/L»). Other inorganics detected in 19H3 by iT 

Corporation included barium, chromium, copper, cyanide, tin, vanadium, and zinc. Barium was detected 

in all 19 samples (as was antimony); zinc was detected in 18 of 19 samples. Antimony's detection 

frequency and concentration increased in 1993 from previous levels. Aluminum was only tested for in one 

1993 sample, but its concentration in that sample was reduced from the 1990 aluminum concentration 

from the same location. Generally, there were no well-defined temporal or spatial trends between the 

1990 and 1993 groundwater results. Certain analyte concentrations in a given well increased slightly, 

while others decreased. Overall, 1990 and 1993 concentrations were roughly comparable. 

In B&R Environmental's 1996 sampling effort, only a single inorganic, antimony, was detected in excess of 

screening values. Antimony was detected in excess of its 6-1.19/L screening value in 2 of 10 :samples 

[18KWM-13 (42.3 J.lg/L) and 18MW8-2 (13.9IJg/L)]. Both of these concentrations were well below the 1993 

concentrations at the same sampling locations. Other inorganics detected in groundwater at IR 8 during 

1996 sampling included barium, cobalt. mercury, and thallium. Barium was detected in all 10 samples at 

levels below its screening value. 

Overall detection of inorganics decreased in frequency and concentration from 1986 to 1996. (norganics 

that were detected in sampling conducted before 1996 were not detected in 1996 sampling or were 

detected at much lower concentrations. Antimony's historical maximum concentration was 236 jJg/L 

(detected in IT Corporation's 1993 sampling), however, antimony's 1996 maximum concentration was only 

42.3 J.l91L. Several inorganics that had been previously detected in excess of screening values were not 

detected in 1996 including aluminum, arsenic, beryllium, iron, lead, manganese, and thallium. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Tin and zinc were selected as ecological COPCs (see Section 8.7.4.1.2) based 

on a comparison with twice the average background concentration and HQs greater than one because no 

suitable ecological threshold was available. The selected nature and extent screening values forr tin and 

zinc were not ecological screening levels and were higher than twice the average background 

concentrations. 
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8.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at IR 8. Section 8.5.1 presents 

those chemicals detected in excess of the screening values discussed in the nature and extent sections, 

along with apparent temporal and spatial trends. Section 8.5.2 addresses potential routes of migration, 

and Section 8.5.3 addresses the persistence and transport potential of these chemicals. The chemical 

and physical properties of the detected chemicals impact their relative persistence and transport potential. 

Section 3.1.5.1 of Appendix C quantifies the physical and chemical properties of the detected 

contaminants. 

8.5.1 Contaminant Summary and Trends 

IR 8 covers approximately 45 acres on the southern end of Fleming Key (Figure 8-l). A closed canopy of 

Australian pine covers most of the site. Waste materials and fill from Sigsbee Key were deposited at the 

site from 1948 to 1951. Between 1962 and 1982, the site served as a landfill and waste disposal area for 

the Navy, and, eventually, the City of Key West. During this time as much as 8,000 tons of unknown 

waste were deposited at the landfill annually. The open trench disposal method, similar to that used at 

Fleming Key North Landfill (IR 7) was practiced at the site. The trenches were partially full of sea water 

during disposal activities due to seepage from groundwater. Combustible wastes were taken to the 

western portion of the site and burned. The ash and unburned wastes were then deposited in the western 

portion of the landfill. An ammunitions storage area is also located along the east boundary of the site. 

Metals were the most common contaminants at IR 8. Generally, metals were detected in soil near the 

center of the site (Figure 8-6). Section 8.4.1.5 describes the 12 metals detected in excess of the 

screening criteria in soil at IR 8. Metals were detected in sediment along the northern and western 

perimeter of the site, with contamination increasing from the east to the west side of the site (Figure 8-7). 

Metals detected in sediment in excess of nature and extent screening values included antimony, arsenic, 

barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, silver, and zinc (see Section 

8.4.3.5). A number of metals were also detected in excess nature and extent of screening values in 

surface water at IR 8 (Figure 8-8). With the exception of aluminum and tin, all metals detected in excess 

of the nature and extent screening values in surface water also exceeded nature and extent sediment 

screening values. The same inorganic compounds that were detected in other media were generally 

detected in groundwater at IR 8; however, overall detection of inorganics in groundwater decreased in 

frequency and concentration from 1986 to 1996. 
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This section describes the behavior of contaminants in the environment at IR 8. Section 8.5.1 presents 

those chemicals detected in excess of the screening values discussed in the nature and extent sections, 

along with apparent temporal and spatial trends. Section 8.5.2 addresses potential routes of migration, 

and Section 8.5.3 addresses the persistence and transport potential of these chemicals. The chemical 

and physical properties of the detected chemicals impact their relative persistence and transport potential. 

Section 3.1.5.1 of Appendix C quantifies the physical and chemical properties of the detected 

contaminants. 

8.5.1 Contaminant Summary and Trends 

IR 8 covers approximately 45 acres on the southern end of Fleming Key (Figure 8-1). A closed canopy of 

Australian pine covers most of the site. Waste materials and fill from Sigsbee Key were deposited at the 

site from 1948 to 1951. Between 1962 and 1982, the site served as a landfill and waste disposal area for 

the Navy, and, eventually, the City of Key West. During this time as much as 8,000 tons of unknown 

waste were deposited at the landfill annually. The open trench disposal method, similar to that used at 

Fleming Key North Landfill (IR 7), was practiced at the site. The trenches were partially full of sea water 

during disposal activities due to seepage from groundwater. Combustible wastes were taken to the 

western portion of the site and burned. The ash and unburned wastes were then depOSited in the western 

portion of the landfill. An ammunitions storage area is also located along the east boundary of the site. 

Metals were the most common contaminants at IR 8. Generally, metals were detected in soil near the 

center of the site (Figure 8-6). Section 8.4.1.5 describes the 12 metals detected in excess of the 

screening criteria in soil at IR 8. Metals were detected in sediment along the northern and western 

perimeter of the site, with contamination increasing from the east to the west side of the site (Figure 8-7). 

Metals detected in sediment in excess of nature and extent screening values included antimony, arsenic, 

barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, silver, and zinc (see Section 

8.4.3.5). A number of metals were also detected in excess nature and extent of screening values in 

surface water at IR 8 (Figure 8-8). With the exception of aluminum and tin, all metals detected in excess 

of the nature and extent screening values in surface water also exceeded nature and extent sediment 

screening values. The same inorganic compounds that were detected in other media were generally 

detected in groundwater at IR 8; however, overall detection of inorganics in groundwater decreased in 

frequency and concentration from 1986 to 1996. 
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4,4’-DDT was the only pesticide detected in excess of nature and extent screening values in soil. It was 

detected in all four B&R Environmental samples collected in 1996, but exceeded its nature and extent 

screening value only at a single location near the center of IR 8 (Figure 8-6). 4,4’-DDD, 4,4’-DDE, 4,4’- 

DDT, beta-BHC, and delta-BHC were the pesticides detected in excess of nature and extent screening 

values in sediment at IR 8. Pesticide contamination of sediment also appeared to increase from the east 

to the west side of the site (Figure 8-7). Overall pesticide contamination in groundwater appeared to be 

limited to a single pesticide, alpha-BHC, detected in excess of nature and extent screening values at just 

two sample locations. No pesticides were detected in surface water in excess of screening values. 

A single VOC, acetone, was detected in excess of nature and extent screening values in sediment (Figure 

8-7), and no VOCs were detected in soil and surface water in excess of nature and extent screening 

values. In 1986, four VOCs were detected in groundwater in excess of nature and extent screening 

values, and only one was detected in 1990. VOCs appeared to decrease in magnitude and extent over 

time in groundwater. SVOCs in the sediment were predominantly detected on the north and south 

perimeters of the site (Figure 8-7). Three SVOCs were also detected at three different sample locations in 

excess of nature and extent screening values for surface water at IR 8 (Figure 8-8, and Section 8.4.4.2). 

Two SVOCs have had multiple exceedances of nature and extent screening values in groundwater, but no 

SVOCs were detected in groundwater in 1993. Per the Sampling and Analysis Plan (ABB, 1995), B&R 

Environmental did not test for VOCs and SVOCs during the 1996 investigation. 
,, 

A single PCB, Aroclor-1254, was detected in excess of its nature and extent screening value in sediment 

on the western perimeter of the site. Another PCB, Aroclor-1242, was also detected in one surface-water 

sample near the western perimeter of the site at IR 8 in excess of its nature and extent screeninlg value. 

No PCBs have been detected in excess of screening values in soil or groundwater at IR 8. 

8.5.2 Potential Routes of Minration 

The contaminant source at IR 8 consists of the former landfill. The contaminant release pathways from 

this area include volatilization, wind erosion, overland runoff, and infiltration of contaminants. Constituents 

in soil could volatilize from surficial material or become airborne via wind erosion. Contaminatecl fugitive 

dust can be generated during ground-disturbing activities, such as construction or excavation. The 

contaminants could then be dispersed in the surrounding environment and transported to downwind 

locations where they could repartition to surface soil, surface water, or sediment through gravitational 

settling, precipitation, and deposition. However, the landfill is heavily vegetated, primarily by Australian 

pines, minimizing the airborne contaminant transport pathway. ,, . . . . 
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4,4'-DDT was the only pesticide detected in excess of nature and extent screening values in soil. It was 

detected in all four S&R Environmental samples collected in 1996, but exceeded its nature and extent 

screening value only at a single location near the center of IR 8 (Figure 8-6). 4,4'-DDD, 4,4'-DDE, 4,4'

DDT, beta-SHe, and delta-SHC were the pesticides detected in excess of nature and extent screening 

values in sediment at IR 8. Pesticide contamination of sediment also appeared to increase from the east 

to the west side of the site (Figure B-7). Overall pesticide contamination in groundwater appeaned to be 

limited to a single pesticide, alpha-SHC, detected in excess of nature and extent screening value!s at just 

two sample locations. No pesticides were detected in surface water in excess of screening values. 

A single VOC, acetone, was detected in excess of nature and extent screening values in sediment (Figure 

8-7), and no VOCs were detected in soil and surface water in excess of nature and extent screening 

values. In 1986, four VOCs were detected in groundwater in excess of nature and extent screening 

values, and only one was detected in 1990. VOCs appeared to decrease in magnitude and extent over 

time in groundwater. SVOCs in the sediment were predominantly detected on the north and south 

perimeters of the site (Figure 8-7). Three SVOCs were also detected at three different sample locations in 

excess of nature and extent screening values for surface water at IR 8 (Figure 8-8, and Section 8.4.4.2). 

Two SVOCs have had multiple exceedances of nature and extent screening values in groundwater, but no 

SVOCs were detected in groundwater in 1993. Per the Sampling and Analysis Plan (ASB, 1995), B&R 

Environmental did not test for VOCs and SVOCs during the 1996 investigation. 

A single PCB, Aroclor-1254, was detected in excess of its nature and extent screening value in sediment 

on the western perimeter of the site. Another PCS, Aroclor-1242, was also detected in one surface-water 

sample near the western perimeter of the site at IR 8 in excess of its nature and extent screening value. 

No PCBs have been detected in excess of screening values in soil or groundwater at IR 8. 

8.5.2 Potential Routes of Migration 

The contaminant source at IR 8 consists of the former landfill. The contaminant release pathways from 

this area include volatilization, wind erosion, overland runoff, and infiltration of contaminants. Constituents 

in soil could volatilize from surficial material or become airborne via wind erosion. Contaminatecl fugitive 

dust can be generated during ground-disturbing activities, such as construction or excavation. The 

contaminants could then be dispersed in the surrounding environment and transported to d~)wnwind 

locations where they could repartition to surface soil, surface water, or sediment through graVitational 

settling, preCipitation, and deposition. However, the landfill is heavily vegetated, primarily by Australian 

pines, minimizing the airborne contaminant transport pathway. 
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Precipitation runoff can carry contaminants to nearby surface water and sediments in Man of War Harbor 

and the Gulf of Mexico. Infiltrating precipitation can cause the contamination of subsurface soil and 

groundwater. Contaminants with a stronger tendency to adsorb to organic matter in a soil are expected to 

migrate at a slower rate. After reaching the water table, contaminants can be carried with the flow of 

groundwater to downgradient locations. Groundwater under the landfill is shallow and is connected 

hydrologically to surface water at the shoreline. Contaminants transported in groundwater to surface 

water can be deposited subsequently in sediment or surface water, and can potentially accumulate in the 

tissues of aquatic organisms. In addition, offsite sediments carried along the shoreline into IR 8 by 

sediment transport through wave action may be another source of contaminants detected in the 

sediments. 

8.5.3 Contaminant Transport Potential and Persistence 

lnorganics (i.e., metals) were the predominant parameters detected at IR 8 in the soil, sediment, surface 

water, and groundwater. However, pesticides were also found in excess of screening levels in soil, 

sediment, and groundwater. Several VOCs and SVOCs were previously detected in sediment, surface 

water, and groundwater at IR 8. PCBs were also detected above screening levels in one sample each of 

sediment and surface water near the west shoreline. Appendix C provides a thorough description of the 

physical and chemical properties of the contaminants detected at IR 8. 

In general, metals are adsorbed onto soil and organic matter, greatly reducing both mobility and potential 

for transport in the aqueous phase: Geotechnical data collected during the preliminary RI detected a 

relatively high total organic content of 5,700 mg/kg indicating the media’s ability to minimize contaminant 

migration. In addition, the high pH (8.5) of soil at IR 8 would also reduce the mobility of most metals (e.g., 

iron, copper, and zinc). Although many metals are water-insoluble, (e.g., zinc and copper) the solubility of 

some species, like arsenic, is heavily influenced by factors such as pH and speciation. The transport of 

lead in the environment is strongly influenced by the speciation of the ion. Since sorption appears to exert 

a dominant effect on the distribution of lead in the environment, lead is strongly complexed to organic 

materials in soil (Clement Associates, 1985). Although sorption tends to reduce the mobility of inorganics 

in the subsurface, strong associations with soil particles may increase the persistence of inorganic 

contamination. Contaminants that persist in the solid media may also continue to be present in 

groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations would remain low. 

Pesticides were also detected in soil and sediment at IR 8. The soil and sediment would be the ultimate 

sink for these chemicals due to the high affinity for pesticides to bind to organic materials associated with 
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Precipitation runoff can carry contaminants to nearby surface water and sediments in Man of War Harbor 

and the Gulf of Mexico. Infiltrating precipitation can cause the contamination of subsurface soil and 

groundwater. Contaminants with a stronger tendency to adsorb to organic matter in a soil are expected to 

migrate at a slower rate. After reaching the water table, contaminants can be carried with the flow of 

groundwater to downgradient locations. Groundwater under the landfill is shallow and is connected 

hydrologically to surface water at the shoreline. Contaminants transported in groundwater to surface 

water can be depOSited subsequently in sediment or surface water, and can potentially accumUlate in the 

tissues of aquatic organisms. In addition, offsite sediments carried along the shoreline into IR 8 by 

sediment transport through wave action may be another source of contaminants detected in the 

sediments. 

8.5.3 Contaminant Transport Potential and Persistence 

Inorganics (i.e., metals) were the predominant parameters detected at IR 8 in the soil, sediment, surface 

water, and groundwater. However, pesticides were also found in excess of screening levels in soil, 

sediment, and groundwater. Several VOCs and SVOCs were previously detected in sediment, surface 

water, and groundwater at IR 8. PCBs were also detected above screening levels in one sample each of 

sediment and surface water near the west shoreline. Appendix C provides a thorough description of the 

physical and chemical properties of the contaminants detected at I R 8. 

In general, metals are adsorbed onto soil and organic matter, greatly reducing both mobility and potential 

for transport in the aqueous phase: Geotechnical data collected during the preliminary RI detected a 

relatively high total organic content of 5,700 mglkg indicating the media's ability to minimize contaminant 

migration. In addition, the high pH (8.5) of soil at IR 8 would also reduce the mobility of most metals (e.g., 

iron, copper, and zinc). Although many metals are water-insoluble, (e.g., zinc and copper) the solubility of 

some species, like arseniC, is heavily influenced by factors such as pH and speciation. The transport of 

lead in the environment is strongly influenced by the speciation of the ion. Since sorption appears to exert 

a dominant effect on the distribution of lead in the environment, lead is strongly complexed to organic 

materials in soil (Clement Associates, 1985). Although sorption tends to reduce the mobility of inorganics 

in the subsurface, strong associations with soil particles may increase the persistence of inorganic 

contamination. Contaminants that persist in the solid media may also continue to be present in 

groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations would remain low. 

Pesticides were also detected in soil and sediment at IR 8. The soil and sediment would be the ultimate 

sink for these chemicals due to the high affinity for pesticides to bind to organic materials associated with 
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sediment and soil particles. While pesticides are relatively insoluble in water and have very low vapor 

pressures, pesticides in excess of nature and extent screening levels were found in groundwater at IR 8 

(probably due to the shallow groundwater table and tidal influences exposing fluctuating water table 

periodically to sediments). As shown in Appendix C, pesticides are some of the most immobile and 

persistent of environmental organic contaminants. 

For the same reasons as pesticides, PCBs are also some of the most immobile and persistent of 

environmental organic contaminants. However, in the environment, the composition of PCBs may differ 

from the commercial mixtures (e.g., Aroclor-1242 and -1254). This difference occurs because after 

release into the environment, the composition of PCB mixtures change over time, through partitiolning and 

chemical transformation, and preferential bioaccumulation (EPA, 1996b). The efficiency of these 

mechanisms often depend on the chlorine content of the PCB mixture or congener. Of the PCB mixtures 

detected in excess of screening levels, Aroclor-1254 is the more highly chlorinated with an average 

chlorine content of 54 percent, while Aroclor-1242 would have the lowest average chlorine content of 

42 percent. 

, i... 

Partitioning in the environment of PCB congeners would be by adsorption of PCBs to organic materials, 

sediments, and soils. This behavior tends to increase with chlorine content of the PCBs and organic 

content of the other material. Volatilization and solubility of the lower chlorinated congeners (e.g., the PCB 

congeners present in Aroclor-1242) would occur while limited volatilization and solubility of the higher 

chlorinated congeners would take place (e.g., the PCB congeners present in Aroclor-1254). During 

biodegradation of PCBs, anerobic bacteria in sediments selectively remove chlorines from meta and para 

positions of the PCB congener appearing to reduce the toxicity and bioaccumulation potential of residues. 

Aerobic bacteria break open the carbon rings through oxidation and also remove chlorines; however, 

aerobic biodegradation occurs mostly with PCBs containing lower percentages of chlorine (e.g., PCB 

congeners found in Aroclor-1242 and other congeners that typically contain 1 to 4 chlorines). Photolysis 

can also slowly break down congeners with high chlorine content. 

Because PCB detections were isolated and low in concentration, these chemicals do not have a 

significant potential for contaminant migration at IR 8. 

Organics can be biodegraded, but the rate of degradation is slower for compounds with higher molecular 

weights (Clement Associates, 1985). For the same reasons as pesticides (i.e., relatively low solubility in 

water, low vapor pressures, low Henry’s Law constants, and high sediment/water partition coefficients), 

SVOCs are also relatively immobile in sediment unless transported under wave action (Howard et. al, 

1991). The VOC present in excess of sediment screening levels (acetone) is considered to be much more 
,’ 2” 
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sediment and soil particles. While pesticides are relatively insoluble in water and have very low vapor 

pressures, pesticides in excess of nature and extent screening levels were found in groundwater at IR 8 

(probably due to the shallow groundwater table and tidal influences exposing fluctuating water table 

periodically to sediments). As shown in Appendix C, pestiCides are some of the most immobile and 

persistent of environmental organic contaminants. 

For the same reasons as pestiCides, PCBs are also some of the most immobile and persistent of 

environmental organic contaminants. However, in the environment, the composition of PCBs may differ 

from the commercial mixtures (e.g., Aroclor-1242 and -1254). This difference occurs because after 

release into the environment, the composition of PCB mixtures change over time, through partitioning and 

chemical transformation, and preferential bioaccumulation (EPA, 1996b). The efficiency of these 

mechanisms often depend on the chlorine content of the PCB mixture or congener. Of the PCB mixtures 

detected in excess of screening levels, Aroclor-1254 is the more highly chlorinated with an average 

chlorine content of 54 percent, while Aroclor-1242 would have the lowest average chlorine content of 

42 percent. 

Partitioning in the environment of PCB congeners would be by adsorption of PCBs to organic materials. 

sediments, and soils. This behavior tends to increase with chlorine content of the PCBs and organic 

content of the other material. Volatilization and solubility of the lower chlorinated congeners (e.g., the PCB 

congeners present in Aroclor-1242) would occur while limited volatilization and solubility of the higher 

chlorinated congeners would take place (e.g .• the PCB congeners present in Aroclor-1254). During 

biodegradation of PCBs, anerobic bacteria in sediments selectively remove chlorines from meta and para 

positions of the PCB congener appearing to reduce the toxicity and bioaccumulation potential of residues. 

Aerobic bacteria break open the carbon rings through oxidation and also remove chlorines; however. 

aerobic biodegradation occurs mostly with PCBs containing lower percentages of chlorine (e.g .• PCB 

congeners found in Aroclor-1242 and other congeners that typically contain 1 to 4 chlorines). Photolysis 

can also slowly break down congeners with high chlorine content. 

Because PCB detections were isolated and low in concentration, these chemicals do not have a 

significant potential for contaminant migration at I R 8. 

Organics can be biodegraded. but the rate of degradation is slower for compounds with higher molecular 

weights (Clement Associates, 1985). For the same reasons as pesticides (i.e., relatively low solubility in 

water, low vapor pressures, low Henry's Law constants, and high sedimenUwater partition coefficients), 

SVOCs are also relatively immobile in sedim~nt unless transported under wave action (Howard et. al. 

1991). The VOC present in excess of sediment screening levels (acetone) is considered to be much more 
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mobile in the environment due to its (1) higher solubility in water, (2) higher vapor pressures, (3) Henry’s 

Law constants, and (4) relatively lower soil and sediment/water partition coefficients (see Appendix C). 

However, the persistence of this chemical is low due to the relatively high biodegradation rate. 

8.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section presents the baseline human health risk assessment for IR 8. It describes a qualitative and 

quantitative assessment of actual or potential risks for IR 8. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and 

remedial goal options. The methodologies and techniques used in the assessment are outlined in 

Section 3.2 of Appendix C. Conclusions about the baseline human health risk assessment are presented 

in Section 8.6.8. 

8.6.1 Preliminarv Risk Evaluation 

PRE was conducted at each site to determine if a baseline human health risk assessment was required. 

The PRE entails a risk screening process whereby ratios of the maximum media concentration as 

compared to their respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens 

is greater than lE-04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will 

require further evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk 

assessment analysis. 

Tables 8-6 and 8-7 summarize the preliminary risk evaluation for IR 8 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than lE-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. However, the risk ratios 

calculated for the residential land use scenario are greater than IE-04 and 1.0 for carcinogenic and 

noncarcinogenic effects, respectively. Therefore, a baseline human health risk assessment is necessary 

for IR 8. The primary contributor to carcinogenic risk in sediment and surface water is arsenic. The 

primary contributors to noncarcinogenic risk are aluminum, antimony, arsenic, cadmium, chromium VI, 

copper, iron, manganese, nickel, thallium, in sediment; and antimony, arsenic, cadmium, chromium VI, 

copper, iron, manganese, and zinc in surface water. 
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mobile in the environment due to its (1) higher solubility in water, (2) higher vapor pressures, (3) Henry's 

Law constants, and (4) relatively lower soil and sediment/water partition coefficients (see Appendix C). 

However, the persistence of this chemical is low due to the relatively high biodegradation rate. 

8.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section presents the baseline human health risk assessment for IR 8. It describes a qualitative and 

quantitative assessment of actual or potential risks for IR 8. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and 

remedial goal options. The methodologies and techniques used in the assessment are outlined in 

Section 3.2 of Appendix C. Conclusions about the baseline human health risk assessment are presented 

in Section 8.S.8. 

8.6.1 Preliminary Risk Evaluation 

PRE was conducted at each site to determine if a baseline human health risk assessment was required. 

The PRE entails a risk screening process whereby ratios of the maximum media concentration as 

compared to their respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens 

is greater than 1 E-04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will 

require further evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk 

assessment analysis. 

Tables 8-6 and 8-7 summarize the preliminary risk evaluation for IR 8 for carcinogenic risks and 

noncarcinogenic risks, respectively. The risk ratios calculated for the industrial land use scenario are less 

than 1 E-04 and 1.0 for carcinogenic and noncarcinogenic effects, respectively. However, the risk ratios 

calculated for the residential land use scenario are greater than 1 E-04 and 1.0 for carcinogenic and 

noncarcinogenic effects, respectively. Therefore, a baseline human health risk assessment is necessary 

for IR 8. The primary contributor to carcinogenic risk in sediment and surface water is arsenic. The 

primary contributors to noncarcinogenic risk are aluminum, antimony, arsenic, cadmium, chromium VI, 

copper, iron, manganese, nickel, thallium, in sediment; and antimony, arsenic, cadmium, chromium VI, 

copper, iron, manganese, and zinc in surface water. 
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TABLE 8-6 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
IR 8 

NAS KEY WEST 

Media Concentration 
(Maximum Detected Value) 

1 Surface 

Screening Values Risk Ratio 
Residential 1 Industrial Residential 

I 1 Surface 1 
1 Industrial 

I Surface I 
Chemical* 1 Soil 1 Sediment 1 Water 1 Soil 1 Sediment 1 Water 1 Soil 1 Soil 1 Sediment 1 Water 

INORGANICS 
1 Soil 

..__.._..._. -_ 

Arsenic 
PESTlClDESlPCBs 

i4,4’-DDD 
$.4’-DDE 

L 

1 

4:4’-DDT 
Aroclor-1242 

3.9 1 43.5 1 57.3 1 0.43 1 0.43 1 0.045 1 3.8 1 9E-06 1 IE-04 1 IE-03 1 IE-06 1 

1 61.5 1 100 I ND 1 2,700 1 2,700 1 0.28 1 24,000 1 2E-08 1 AF-n8 I MA 1 7FJlCl t 
I 61 a I ian ND I I 900 I I qnn I n7 I t7nnn I 7~~ - ..- 
I i7n t Af? t ----G-i 

. ,--- 
I arm + .&” 

I 
.- 

I 
..L , I,““” 

1 ND 1 ND 1 I I 1600 I qz= 
COMPOIINDS 

.I--- 

320 
350 

.,--- 
1,900 
1,600 

320 
350 

“.h 

0.2 
0.73 
0.0087 
0.037 

. . (.s”” 

17,000 
41,000 

2,800 
3,200 

-- 

“L 08 
6E-08 

NA 
3E-07 

NA 

.- ..- 

9E-08 
2E-08 

NA 
NA 

9E-08 

. ., . 

NA 
NA 

2E-06 
NA 
NA 

“L “1 

3E-09 
7E-09 

NA 
3E-08 

NA 
SEMIVOLATILE ORGANIC 

IBenzo(a)anthracene 
. - -- ._.. --._-_ 

ND 
IBenzofahvrene . 1 1 I 

130 
I 

ND 
I 1 

a80 
130 ND 88 1 I 880 88 I I n 0.092 nn47 1 I 7,800 78n I I NA h 

I IF37 I NA 1 MA 

xanthene 
___- ,-__ 

1 ND 1 140 I I 88nn I 8 Ann I n q7 I 7ft nnn I h 

Methylene chloride 1 21 22 I ND 185,000 185,000 1 4.1 1760,000 2E-10 1 3E-10 NA 3E-11 
Risk Sums by Medium 2E-06 1 IE-04 1 IE-03 3E-07 

Risk Sums by Use Scenario 1 E-03 3E-07 

l All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in pg/kg; and all water site data are in pg/L 
D = Not detected. 
NA = Not applicable. 

TABLE 8-6 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
IR8 

NAS KEY WEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial I I Surface I Sediment I Surface 

Chemical" Soil Sediment Water Soil Water Soil Soil 
INORGANICS 

IArsenic 3.9 43.5 57.3 0.431 0.431 0.045 3.8 9E-06 
PESTICIDES/PCBs 
4,4'-000 61.5 100 NO 2,700 2,700 0.28 24,000 2E-08 
4,4'-00E 51.8 180 NO 1,900 1,900 0.2 17,000 3E-08 
4,4'-OOT 120 46 NO 1,900 1,900 0.2 17,000 6E-08 
Aroclor-1242 NO NO 1.1 1,600 1,600 0.73 41,000 NA 
Aroclor -1260 85 NO NO 320 320 0.0087 2,800 3E-07 
beta-BHC NO 32 NO 350 350 0.037 3,200 NA 
SEMIVOLATILE ORGANIC COMPOUNDS 
Benzo(a)anthracene NO 130 NO 880 880 0.092 7,800 NA 
Benzo(a)pyrene NO 130 NO 88 88 0.0092 780 NA 
Benzo(b)fluoranthene NO 160 NO 880 880 0.092 7,800 NA 
Benzo(k)fluoranthene NO 140 NO 8,800 8,800 0.92 78,000 NA 
Benzo(g,h,i)perylene NO 100 0.54 
Bis(2-ethylhexyl)phthalate NO 1,100 5 46,000 46,000 4.8 410,000 NA 
Chrysene NO 160 NO 88,000 88,000 9.2 780,000 NA 
Oibenzo(a,h)anthracene NO NO 0.43 88 88 0.0092 780 NA 
Indeno(1,2,3-cd)pyrene NO 100 NO 880 880 0.092 7,800 NA 
VOLA TILE ORGANIC COMPOUNDS 
Methylene chloride I 21 I 22 I NO 185,000 185,000 J 4.1 1760,000 2E-10 

Risk Sums by Medium 2E-06 
Risk Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soil 

1E-04 1E-03 1E-06 

4E-08 NA 3E-09 
9E-08 NA 3E-09 
2E-08 NA 7E-09 

NA 2E-06 NA 
NA NA 3E-08 

9E-08 NA NA 

1E-07 NA NA 
1E-06 NA NA 
2E-07 NA NA 
2E-08 NA NA 

2E-07 1E-06 NA 
2E-09 NA NA 

NA 5E-05 NA 
1E-07 NA NA 

I 3E-10 I NA 3E-11 

I 1E-04 I 1E-03 3E-07 
1E-03 3E-07 

" All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and pesticide/PCBs concentrations are in ~g/kg; and all water site data are in ~g/L. 
0= Not detected. 
NA = Not applicable. 
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TABLE 8-7 

RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR 8 

NAS KEY WEST 

I Media Concentration 
I 

I 

I 

1 [Maximum Detected Value1 1 

I - I Surface I 

Screening Values Risk Ratio 
Resident .ial 1 Industrial Residential 

I 1 Surface 1 
1 Industrial 

I Surface I 
I Chemical* 1 Soil 1 Sediment 1 Water 1 Soil 1 Sediment 1 Water 1 Soil 1 Soil 1 Sediment Water Soil 
INORGANICS 

lAluminum 1 454 1 17.400 1 2.030 t 78.000 I 78.000 I 37.000 I 1 on0 nnnl FiF-n7 I 7F+lxl 1 5F-01 1 5FJt? I 

Antimony 
Arsenic 
Barium 
n--l-:..- IbI”IIII”III 

IChmmiurn VI - _ _ _ 

Cobalt 
Copper 
Iron 
Manaanese 

MPWIWV .W.V.V”., 

Nickel 
Selenium 
Silver 

Thnllit~m .*.-...-..* 

Tin 
Vanadilim --..--.-... 
Zinc 
PESTlClDESlPCBs 

14/l’-DDT 

.-- --I 1 -.--- _,___ --a--- -. >--- .,___,___ -- -- -- -- -- -. -* “V 

I 6 1 20.7 1 220 1 31 1 31 1 15 1 8201 2E+OO 1 7E+OO 1 E+02 7E-02 

2.05 I 43.5 I 57.3 I 23 1 
107 

I 23 1 I 11 I SIOI SE-01 _._ --_. I 7F+rli -- _. 5E+Ol 3E-02 
I 17.1 1 304 1 1 5 5l-m -(..-” I 5 wn .,,““., I 7 rinn _,““., I idnnnnl . .“(_“” v-n7 -- “& I m=-ni “b”I 4E-01 1 E-03 
I nnr.1 ““1 I *fin I I L”.L I II.4 I IY.0 I 39 I 39 I ia I ~.nonl ~E+OO I ~E+OO 

I -- -- 
lE+Ol 2E-01 

I 4571 .-.- 7n7 I A77 I mn I -.. -“- --- wm I --- 181) I . ..- in nnnl lr=+nn I 7b=+nn .“(V”., a....“- L&.“” 2E+OO 5E-02 

ND 1 10.1 1 ND 4,700 4,700 2,200 120,000 NA 2E-02 NA NA 

53.6 1 1,100 1 172 3,100 3,100 1,500 82,000 2E-01 4E+OO 1 E+OO 7E-03 
1 50.6 1 27,100 1305,000 1 23,000 23,000 11,000 610,000 2E-02 1 E+Ol 3E+02 8E-04 
I I 7.6 I I 546 I 294 --- I I I 390 390 180 10,000 2E-01 1 E+Ol 2E+Ol 8E-03 

I I nlAl -. . . 16 I n A7 I 23 . .- “. .” 23 11 610 6E-02 7E-01 4E-01 2E-03 
5.9 1 248 1 ND I 1.600 1.600 730 41,000 4E-02 2E+OO NA 1 E-03 

I I.081 4.8 1 ND 1 390 1 3! 30 180 10,000 3E-02 1 E-01 NA 1 E-03 
1 ND I 17.7 I 10.2 I 390 I I 3! -30 180 10,000 NA 5E-01 6E-01 NA 

I I 1 51 I ..-. 168 1 Nl-l t 6.31 .-- . .I 6.3 2.9 160 2E+OO 3E+02 NA 9E-02 
1 26.9 1 55.6 1 94.6 1 47.000 I .~~~ , 47.000 ,~.. I 22.000 I I 1.000.0001 .*---a---n 6E-03 -- -- I I IE-02 4E-02 3E-04 
I I 74 I -. 757 I A75 1 srin I --. .-.- 1-- 55n I .-“” 7 rwn I -,.,“- IA nnnl AF-07 I . .(“.,” .& -- , 5E-01 2E-01 2E-03 

1 176 1 2,180 1 6,230 1 23,000 1 23,000 1 11,000 1 610,000) 8E-02 1 9E-01 6E+OO 3E-03 

I 120 I 46 1 ND I 39.000 I 39.000 I 18 1 1.000.000~ 3E-02 1 IE-02 I NA I IE-03 I 
lEndosulfan I 

I .- __ 
1 ND l 1 3 I ND I 47o:ooo I 470’000 I 77n I i7’nnn’nnnl NA I .1FJl!i I NA I NA I -..-__- .._.. .- 

.-- 
I 

..- 
I 

SEMIVOLATILE ORGANIC COMPOUNDS 
IAnthracene 1 ND I 20 I 0.11 I 

Bis(2-ethylhexyl)phthalate 1 ND I 1100 I 5 
Di-n-butvl ohthalate 1 ND I 160 1 ND 
Fluoranthene 1 ND 1 210 1 ND 
Pvrene 1 ND 1 230 I ND 

_ , _ _ _ --- - -  11 

f  

NA I NA 1 
1 VbLATlLE , .- -- I . . . I . . . . 

ORGANIC COMPOUNDS 
I 

Acetone 24 72 46 7,800,OOO 7,800,OOO 3,700 200,000,000 3E-05 9E-05 1 E-01 1 E-06 

Methylene chloride 21 22 ND 4,700,000 4,700,000 260 120,000,000 5E-05 5E-05 NA 2E-06 

Toluene ND 5 ND 16,000,000 16,000,000 750 410,000,000 NA 3.13E-07 NA NA 
Hazard Sums by Medium 9E-01 3E+02 5E+02 4E-02 

Hazard Sums by Use Scenario 8E+02 4E-02 

‘All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and Pesticides/PCB concentrations are in pglkg; and all water site data are in pg/L. 

ND = Not detected. 
NA = Not applicable. 

~ o o 
--.I 

Chemical* 
INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Cobalt 
Copper 
Iron 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 

Anthracene 
Bis(2-ethylhexyl)phthalate 
Oi-n-butyl phthalate 
Fluoranthene 
Pyrene 

TABLE 8-7 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
IR8 

NAS KEY WEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial I I Surface I Sediment I Surface 
Soil Sediment Water Soil Water Soil Soil 

454 17,400 2,030 78,000 78,000 37,000 1,000,000 6E-02 
6 20.7 220 31 31 15 820 2E+00 
2.05 43.5 57.3 23 23 11 610 9E-01 

17.1 304 107 5,500 5,500 2,600 140,000 3E-02 
20.2 11.4 19.8 39 39 18 1,000 5E+00 
45.2 70.7 37.2 390 390 180 10,000 1E+00 
NO 10.1 NO 4,700 4,700 2,200 120,000 NA 
53.6 1,100 172 3,100 3,100 1,500 82,000 2E-01 
50.6 27,100 305,000 23,000 23,000 11,000 610,000 2E-02 
7.6 546 294 390 390 180 10,000 2E-01 
0.14 1.6 0.43 23 23 11 610 6E-02 
5.9 248 NO 1,600 1,600 730 41,000 4E-02 
1.08 4.8 NO 390 390 180 10,000 3E-02 

NO 17.7 10.2 390 390 180 10,000 NA 
1.51 168 NO 6.3 6.3 2.9 160 2E+00 

26.9 55.6 94.6 47,000 47,000 22,000 1,000,000 6E-03 
2.4 25.7 42.5 550 550 2,600 14,000 4E-02 

176 2,180 6,230 23,000 23,000 11,000 610,000 8E-02 

NO 20 0.11 23,000,000 23,000,000 11,000 610,000,000 NA 
NO 1100 5 1,600,000 1,600,000 730 41,000,000 NA 
NO 160 NO 7,800,000 7,800,000 3,700 200,000,000 NA 
NO 210 NO 3,100,000 3,100,000 1,500 82,000,000 NA 
NO 230 NO 2,300,000 2,300,000 1,100 61,000,000 NA 

VOLATILE ORGANIC COMPOUNDS 
Acetone 24 72 46 7,800,000 7,800,000 3,700 200,000,000 3E-05 
Methylene chloride 21 22 NO 4,700,000 4,700,000 260 120,000,000 5E-05 
Toluene NO 5 NO 16,000,000 16,000,000 750 410,000,000 NA 

Hazard Sums by Medium 9E-01 
Hazard Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soil 

2E+00 5E-01 5E-03 
7E+00 1E+02 7E-02 
2E+01 5E+01 3E-02 
6E-01 4E-01 1E-03 
3E+00 1E+01 2E-01 
2E+00 2E+00 5E-02 
2E-02 NA NA 
4E+00 1E+00 7E-03 
1E+01 3E+02 8E-04 
1E+01 2E+01 8E-03 
7E-01 4E-01 2E-03 
2E+00 NA 1E-03 
1E-01 NA 1E-03 
5E-01 6E-01 NA 
3E+02 NA 9E-02 
1E-02 4E-02 3E-04 
5E-01 2E-01 2E-03 
9E-01 6E+00 3E-03 

9E-06 1E-04 NA 
7E-03 7E-02 NA 
2E-04 NA NA 
7E-04 NA NA 
1E-03 NA NA 

9E-05 1E-01 1E-06 
5E-05 NA 2E-06 
3.13E-07 NA NA 
3E+02 5E+02 4E-02 

8E+02 4E-02 

• All soil and sediment metal concentrations are in mg/kg; all soil and sediment vac, svac, and Pesticides/PCB concentrations are in ~g/kg; and all water site data are in ~g/L. 
NO = Not detected. 
NA = Not applicable. 
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8.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

8.6.2.1 Soils 

Aroclor-1260, 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, methylene chloride, and metals were detected in one or 

more of the surface soil samples collected at IR 8. 1,1,2-trichloroethane, acetone, ethylbenzene, carbon 

disulfide, methylene chloride, xylene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, and 4,4’-DDE, and 

metals were detected in subsurface soil samples collected at IR 8. The occurrence and distribution of 

chemicals in surface and subsurface soils are presented in Tables 8-8 through 8-l 1. Summary statistics, 

COPC selection results, and representative concentrations for chemicals detected in IR 8 soils are also 

presented in these tables. 

The following chemicals were selected as COPCs at IR 8 for surface and subsurface soils: 

SURFACE SOILS 
lnoroanics Oraanics 
None Selected None Selected 

SUBSURFACE SOILS 
Inoroanics Oroanics 
Arsenic None Selected 

Inorganic chemicals in surface soils were detected at concentrations less than residential RBC values. 

Therefore, no inorganic COPCs were selected from surface soils. Likewise, organic chemicals in surface 

soils were detected at concentrations less than residential RBC values. Therefore, no organic COPCs 

were selected from surface soils. 

Arsenic is selected as the only COPC in subsurface soil. It was detected in three samples at a [range of 

0.88 mg/kg to 3.9 mg/kg. The maximum concentration of arsenic exceeded RBCs developed1 for the 

industrial land use scenario. Organic chemicals detected in subsurface soils each detected at levels less 

than industrial RBC values. Therefore, no organic COPCs were selected from subsurface soils. 
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A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

8.6.2.1 Soils 

Aroclor-1260, 4,4'-00E, 4,4'-000, 4,4'-00T, methylene chloride, and metals were detected in one or 

more of the surface soil samples collected at IR 8. 1,1 ,2-trichloroethane, acetone, ethylbenzene·, carbon 

disulfide, methylene chloride, xylene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, and 4,4'-ODE, and 

metals were detected in subsurface soil samples collected at IR 8. The occurrence and distribution of 

chemicals in surface and subsurface soils are presented in Tables 8-8 through 8-11. Summary statistics, 

COPC selection results, and representative concentrations for chemicals detected in IR 8 soils are also 

presented in these tables. 

The following chemicals were selected as COPCs at IR 8 for surface and subsurface soils: 

SURFACE SOILS 
Inorganics 
None Selected 

Organics 
None Selected 

SUBSURFACE SOILS 
Inorganics Organics 
Arsenic None Selected 

Inorganic chemicals in surface soils were detected at concentrations less than residential RBC values. 

Therefore, no inorganic COPCs were selected from surface soils. Likewise, organic chemicals in surface 

soils were detected at concentrations less than residential RBC values. Therefore, no organic COPCs 

were selected from surface soils. 

Arsenic is selected as the only COPC in subsurface soil. It was detected in three samples at a Irange of 

0.88 mglkg to 3.9 mg/kg. The maximum concentration of arsenic exceeded RBCs developedl for the 

industrial land use scenario. Organic chemicals detected in subsurface soils each detected at levels less 

than industrial RBC values. Therefore, no organic COPCs were selected from subsurface soils. 

AIK-OES-97 -5350 8-63 CTO-0007 



TABLE 8-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT IR 8 (mglkg) 

NAS KEY WEST 

.e I Averaae of I Averaae I ADI I - I - I . plicable Representative Basis of 

1 Frequency 1 Range of I Frequency 1 Range of 1 Detected 1 of All I Risk-Based I Concentration I 1 COPC 1 

Chemical of Detection Positive Detectior -1 Values Concentration for Site Data COPC Selection* .-.. __._. _ _ _._ _.~_~I Average of Detection Positive Detection Values 

Aluminum 14114 I - , 120 .-_ 4.250 - .,--_ 1 , 1.887 ,~~ 1 , l/l I I 228 228 I I 228 1 228 1 7.800 1 228 1 N 1 A 

Arsenic 6ll5 I nfY-3 - 77 I 1 291 Ill I 0.84 - 0.84 I 0.841 0.841 0.431 0.841 N 1 G I 
I -. .- - - - - . I .-_ I --- - I I I I I I 

I IWI~ I 44-177 I il75il Ill I 59 - 59 I 5.9 I 5.901 550 I 5.9 1 N 1 A I Barium .-, .- . . . . . I .-.-. I -.- _._ I I 
Phrnminam** I 16~6 I 1.9 - 15.5 I 6.021 Ill I 4.5 - 4.5 I 4.5 I 4.50 39 4.5 N A 

0 310 3.7 N A 
VlllYllllYlll VlllYllllYlll I”, I” I”, I” 

1 Copper Copper 14115 14115 I 1.3 - 15.6 1 5.431 Ill I 3.7 - 3.7 I 3.7 I 3.7 , 
Iron Iron 14114 14114 1 98.1 98.1 - - 2,260 2,260 1 1,167 1,167 l/l l/l 391 391 - - 391 391 391 391 391 391 2,300 2,300 391 391 N N A A 

Lead 14115 0.65 - 48.3 15.66 15.66 Ill Ill 26.9 26.9 - - 26.9 26.9 26.9 26.9 26.90 26.90 400 400 26.9 26.9 N N A A 

Manganese 14114 2.6 - 33.7 17.65 17.65 Ill Ill 5.7 5.7 - - 5.7 5.7 5.7 5.7 5.70 5.70 180 180 5.7 5.7 N N A A 

Mercury Mercury 1 5115 5/l 5 I nn3 r-l r-r-4 - - nnA n OR I n n3 n r-l3 Ill Ill 0.04 0.04 - - 0.04 0.04 0.04 0.04 0.04 0.04 2.3 2.3 0.04 0.04 N N A A 

Vanadium iW15 

Zinc 

-.-- -.-- -.-- _ _ _ _ 

- .“I .” 0.8 8.8 3.97 l/l 1.2 - 1.2 1.2 1.20 55 1.2 N A 

1 12115 0.63 - 89.1 15.22 111 13.7 - 13.7 13.7 13.70 2,300 13.7 N A 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

G - Not COPC (Max>RBC & Maxc2XBkgdAvg) 

**AS chromium VI 

() 
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TABLE 8-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE SOILS AT IR 8 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency Range of Frequency Range of Detected of All Risk-Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 14/14 120 - 4,250 1,887 1/1 228 - 228 228 228 7,800 228 

Arsenic 6/15 0.63 - 2.7 1.29 1/1 0.84 - 0.84 0.84 0.84 0.43 0.84 

Barium 15/15 4.4 - 17.7 10.51 1/1 5.9 - 5.9 5.9 5.90 550 5.9 

Chromium" 15/15 1.9 - 15.5 6.02 1/1 4.5 - 4.5 4.5 4.50 39 4.5 

Copper 14/15 1.3 - 15.6 5.43 1/1 3.7 - 3.7 3.7 3.70 310 3.7 

Iron 14/14 98.1 - 2,260 1,167 1/1 391 - 391 391 391 2,300 391 

Lead 14/15 0.65 - 48.3 15.66 1/1 26.9 - 26.9 26.9 26.90 400 26.9 

Manganese 14/14 2.6 - 33.7 17.65 1/1 5.7 - 5.7 5.7 5.70 180 5.7 

Mercury 5/15 0.03 - 0.08 0.03 1/1 0.04 - 0.04 0.04 0.04 2.3 0.04 

Vanadium 15/15 0.8 - 8.8 3.97 1/1 1.2 - 1.2 1.2 1.20 55 1.2 

Zinc 12/15 0.63 - 89.1 15.22 1/1 13.7 - 13.7 13.7 13.70 2,300 13.7 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

'A - Not COPC (Max<RBC) 

G - Not COPC (Max>RBC & Max<2XBkgdAvg) 

"As chromium VI 

COPC 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Basis of 

COPC 
Selection" 

A 

G 

A 

A 

A 

A 

A 

A 

A 

A 

A 
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TABLE 8-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT IR 8 @g/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative Basis of 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 
PESTlClDESlPCBs 

4,4’-DDD 3114 2 - 233 22.46 215 5.7 - 61.5 33.6 15.56 2,700 61.5 N A 

4$-DDE 7114 1.8 - 741 63.23 315 0.98 - 51.8 18.53 13.69 1,900 51.8 N A 

4/l’-DDT 7114 1.8 - 557 46.78 415 2.5 - 120 34.88 29.70 1,900 120 N A 

Aroclor-1260 II17 69 - 69 43.28 215 15.6 - 85 50.3 43.46 320 85 N A 

VOLATILE ORGANIC COMPOUNDS 

Methylene chloride 1 6112 1 0.11 - 14 I 2.801 Ill I 6-6 I 6 1 6 1 85,OOOl 6jNI A 

Notes: 

F 
Because most organ& are not naturally occuring, selection of organic COP0 is based solely on exceedance of risk-based screening levels (RBCs). 

E 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (MaxcRBC) 
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TABLE 8-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE SOILS AT IR 8 (J,lg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency II Range of Frequency 1\ Range of Detected of All Risk·Based Concentration 
Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

PESTICIDES/PCBs 

4,4'·000 3/14 2 - 233 22.46 2/5 5.7 - 61.5 33.6 15.56 2,700 

4,4'-00E 7/14 1.8 - 741 63.23 3/5 0.98 - 51.8 18.53 13.69 1,900 

4,4'-00T 7/14 1.8 - 557 46.78 4/5 2.5 - 120 34.88 29.70 1,900 

Arocior-1260 1/17 69 - 69 43.28 2/5 15.6 - 85 50.3 43.46 320 

VOLATILE ORGANIC COMPOUNDS 

IMethylene chloride I 6/12 I 0.11 - 14 2.801 1/1 6 - 6 6 6 85,0001 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 
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85 
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CO PC Selection* 
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TABLE 8-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT IR 8 (mglkg) 

NAS KEY WEST 

Background 
Frequency Range of 

Site Average of Average Applicable Representative Basis of 
Frequency Range of Detected of All Risk-Based Concentration COPC 

average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 

168 INI A 

6 I 4.3 1 3.761 82 1 A 
3.9 2.281 

6lNl 

I.781 3.8 1 3.9 I Y I C 

506 506 1 506 1 61,000 1 506 1 N 1 A I 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

**As chromium VI 

ex> 
I 

0> 
0> 

TABLE 8-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SUBSURFACE SOILS AT IR 8 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency Range of Frequency Range of Detected of AI! Risk-Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 14/14 120. - 4,250 1,887 1/1 454 - 454 454 454 100,000 454 

Antimony 2/15 0.26 - 0.48 0.39 3/4 2.9 - 6 4.3 3.76 82 6 

Arsenic 6/15 0.63 - 2.7 1.29 3/4 0.88 - 3.9 2.28 1.78 3.8 3.9 

Barium 15/15 4.4 - 17.7 10.51 4/4 7.7 - 17.1 11.2 11.20 14,000 17.1 

Beryllium 2/15 0.13 - 0.15 0.05 1/4 0.14 - 0.14 0.14 0.08 1.3 0.14 

Cadmium 4/15 0.11 - 0.45 015 1/4 20.2 - 20.2 20.2 5.29 100 20.2 

Chromium** 15/15 1.9 - 15.5 6.02 4/4 5.3 - 45.2 16.36 16.36 1,000 45.2 

Copper 14/15 1.3 - 15.6 5.43 4/4 1.9 - 53.6 17.88 17.88 8,200 53.6 

Cyanide 0/15 Not detected - 1/1 16 - 16 16 16 4,100 16 

Iron 14/14 98.1 - 2,260 1,167 1/1 506 - 506 506 506 61,000 506 

Lead 14/15 0.65 - 48.3 15.66 4/4 6.2 - 168 62.48 62.48 400 168 

Manganese 14/14 2.6 - 33.7 17.65 1/1 7.6 - 7.6 7.6 7.60 4,700 7.6 

Mercury 5/15 0.03 - 0.08 0.03 4/4 0.03 - 0.14 0.07 0.07 61 0.14 

Nickel 11/15 0.63 - 4.1 1.67 1/4 5.9 - 5.9 5.9 2.42 4,100 5.9 

Selenium 5/15 0.46 - 1.8 0.65 1/4 1.1 - 1.1 1.1 0.68 1,000 1 

Thallium 0/15 Not detected - 1/4 1.5 - 1.5 1.5 0.57 16 1.51 

Tin 2/5 0.78 - 2.1 1.94 2/4 18.5 - , 22.7 12.31 100,000 26.9 

Vanadium 15/15 0.8 - 8.8 3.97 4/4 1.4 - 2.4 1.9 1.90 1,400 2.4 

Zinc 12/15 0.63 - 89.1 15.22 4/4 6.3 - 176 70.51 70.51 61,000 176 

Notes: 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

C - CO PC (Max>RBC & Max>2XBkgdAvg, inorganics) 

**As chromium VI 
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TABLE 8-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANIC% IN SUBSURFACE SOILS AT IR 8 (pglkg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative Basis of 

Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection 

PESTlClDESlPCBS 

4$-DDE I 7114 I 1.8 - 741 1 63.231 II4 I 4-4 I 4 

1 1 

1 7.691 

1 

17,000~ 4jNI A 

Dieldrin 0114 Not detected - II4 17.3 17.3 - 1 17.3 1 7.811 3601 17.3 N 1 1 A 

SEMIVOLATILE ORGANIC COMPOUNDS 

1,2-dichlorobenzene 1 O/14 1 Not detected - II4 

1 

I 4.6 - 4.6 

I 

I 4.6 1 119.081 18,000,000~ 4.551 1 N A 

1,4-dichlorobenzene 0114 Not detected - II4 1 62.5 - 62.5 1 62.5 1 133.831 240,0001 62.5 N 1 1 A 

VOLATILE ORGANIC COMPOUNDS 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index 

*A - Not COPC (MaxcRBC) 
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TABLE 8-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SUBSURFACE SOILS AT IR 8 (J.lg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency II Range of Frequency II Range of Detected of All Risk-Based Concentration 
Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

PESTICIDES/PCBS 

4A'-DDE 1.8 - 741 4 - 4 17,000 

17.3 - 17.3 360 

1,2-dichlorobenzene Not detected 4.6 - 4.6 18,000,000 

1 A-dichlorobenzene 0/14 Not detected 62.5 - 62.5 240,000 

VOLATILE ORGANIC COMPOUNDS 

1,1,2-trichloroethane 0/12 Not detected - 1/4 0.15 - 0.15 0.15 0.96 100,000 

Acetone 1/12 1 - 1 3.67 1/1 24 - 24 24 24 20,000,000 

Carbon disulfide 0/12 Not detected - 1/1 5 - 5 5 5 20,000,000 

Ethylbenzene 1/15 0.31 - 0.31 1.58 1/4 2.8 - 2.8 2.8 2.18 20,000,000 

Methylene chloride 6/12 0.11 - 14 2.80 1/4 21 - 21 21 11.81 760,000 

Xylenes, total 1/15 2.1 - 2.1 3.73 1/4 8.8 - 8.8 8.8 3.36 100,000,000 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for industrial exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 
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8.6.2.2 Sediment and Surface Water 

Several VOCs, phthalates, PAHs, PCBs, pesticides, and metals were detected in one or more of the 

sediment samples collected at IR 8. Acetone, anthracene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, 

Aroclor-1242, bis(2-ethylhexyl)phthalate, and metals were detected in surface-water samples collected at 

IR 8. The occurrence and distribution of chemicals in sediment and surface water are presented in 

Tables 8-12 through 8-15. Summary statistics, COPC selection results, and representative concentrations 

for chemicals detected in IR 8 sediment and surface water are also presented in these tables. The 

following chemicals were selected as COPCs for IR 8 sediment and surface water: 

SEDIMENT 
lnorqanics Orqanics 
Aluminum Benzo(a)anthracene 
Antimony Benzo(a)pyrene 
Arsenic Benzo(b)fluoranthene 
Cadmium Benzo(k)fluoranthene 
Chromium Chrysene 
Copper Indeno(l,2,3-cd)pyrene 
Iron delta-BHC* 
Lead* Benzo(g,h,i)petylene* 
Manganese Phenanthrene* 
Nickel 
Thallium 

SURFACE WATER 
lnoroanics Organics 
Antimony Aroclor-I 242 
Arsenic Bis(2-ethylhexyl)phthalate 
Cadmium Dibenzo(a,h)anthracene 
Lead* Acetone** 
Aluminum** Benzo(g,h,i)perylene* 
Barium** 
Iron** 
Manganese** 
Tin** 
Vanadium** 
Zinc** 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) are listed for those chemicals identified with two asterisks (**); however, quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Maximum and representative concentrations of metals selected as COPCs exceeded RBCs for residential 

soil exposure. Carcinogenic PAHs, including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, and indeno(l,2,3-cd)pyrene, were selected as COPCs in sediment at 

IR 8. They were each detected in five out of 13 sediment samples. The maximum and representative 

concentrations of these PAHs were detected at concentrations exceeding residential soil RBCs. Soil 

RBCs are used because RBCs protective of human health for sediment exposure are not currently 

published by EPA. Sediment exposures are significantly less than soil exposures; therefore, using 

residential soil RBCs for sediment ingestion is very conservative regarding protection of human health. 

Delta-BHC, benzo(g,h,i)perylene, and phenanthrene will be evaluated qualitatively in the uncertainty 

section because they lack quantitative toxicity values. 
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8.6.2.2 Sediment and Surface Water 
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Several VOCs, phthalates, PAHs, PCBs, pesticides, and metals were detected in one or more of the 

sediment samples collected at IR 8. Acetone, anthracene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, 

Aroclor-1242, bis(2-ethylhexyl)phthalate, and metals were detected in surface-water samples collected at 

IR 8. The occurrence and distribution of chemicals in sediment and surface water are presented in 

Tables 8-12 through 8-15. Summary statistics, COPC selection results, and representative concentrations 

for chemicals detected in IR 8 sediment and surface water are also presented in these tables. The 

following chemicals were selected as COPCs for IR 8 sediment and surface water: 

SEDIMENT 
Inorganics 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Lead* 
Manganese 
Nickel 
Thallium 

Organics 
Benzo( a )anthracene 
Benzo( a )pyrene 
Benzo(b )f1uoranthene 
Benzo(k)f1uoranthene 
Chrysene 
Indeno(1,2,3-cd)pyrene 
delta-BHC* 
Benzo(g, h,i)perylene* 
Phenanthrene* 

SURFACE WATER 
Inorganics 
Antimony 
Arsenic 
Cadmium 
Lead* 
Aluminum** 
Barium"* 
Iron*" 
Manganese"''' 
Tin*'" 
Vanadium'"* 
Zinc** 

Organics 
Aroclor-1242 
Bis(2-ethylhexyl)phthalate 
Dibenzo(a, h )anthracene 
Acetone
Benzo(g,h,i)perylene* 

No quantitative toxiCity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) are listed for those chemicals identified with two asterisks ("'*); however, quantitative toxiCity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway, 

Maximum and representative concentrations of metals selected as COPCs exceeded RBCs for residential 

soil exposure. Carcinogenic PAHs, including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, and indeno(1,2,3-cd)pyrene, were selected as COPCs in sediment at 

IR 8. They were each detected in five out of 13 sediment samples. The maximum and representative 

concentrations of these PAHs were detected at concentrations exceeding residential soil RBCs. Soil 

RBCs are used because RBCs protective of human health for sediment exposure are not currently 

published by EPA Sediment exposures are significantly less than soil exposures; therefore, using 

residential soil RBCs for sediment ingestion is very conservative regarding protection of human health, 

Delta-SHC, benzo(g.h,i)peryJene, and phenanthrene will be evaluated qualitatively in the uncertainty 

section because they lack quantitative toxicity values. 

AIK-OES-97-5350 8-68 eTO-0007 



TABLE 8-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT IR 8 (mglkg) 

NAS KEY WEST 

I Background I L 9 
1 Frequency 1 Range of 1 

iite Average of Average Applicable Representative Basis of 
1 Frequency 1 Range of Detected of All Risk-Based Concentration COPC 

Chemical 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 
( 

of Detection Positive Detection Average of Detection 

12112 97.7 - 3,350 1,332 14114 

0113 Not detected - 5113 

8112 1.5 - 7 2.63 22122 

13113 5 - 15.2 9.27 13122 

3/l 3 0.06 - 0.9 0.22 6115 

Positive Detection 1 Values 1 Values IConcentration for site Data I COPCI Selection* I 
159 - Ii 7,400 1 2,147 1 2,147 1 7,800 1 6.700 1 Y 1 C 1 

5 - 20.7 12.06 6.32 3.1 11 Y C 

1 - 43.5 7.74 7.74 0.43 13.3 Y C 

4 - 304 42.09 26.53 550 37.9 N A 
0.21 - 11.4 3.21 1.55 3.9 291 Y r-z -.-. . 

>hromium” 8/l 3 2.1 - 11.7 5.01 22122 2.3 - 70.7 13.80 13.80 39 22.7 Y C 
Cobalt 2/l 3 0.12 - 0.56 0.47 9118 0.37 - 10.1 4.24 3.02 470 5.48 N A 

Copper 13/13 0.76 - 34.6 8.88 21121 1.5 - 1,100 129 129 310 611 Y C 

‘,lOO 10,602 7,952 2.300 27.100 Iron 12112 109 - 3,640 1,199 314 646 - 27 Y C 
Lead 12113 5.5 - 56.5 17.97 22122 4.9 - 1,680 1 164 1 .I64 1 400 1 ‘370 Y C 
Manganese 12112 4 - 38.6 15.39 14114 4.7 - 546 I 148 1 148 1 180 1 546 Y c 
1 Jlercury 4/l 3 0.04 - 0.07 0.05 15122 0.04 - 1.6 0.2 0.14 2.3 0.268 N A 
Nickel IO/l3 0.7 - 5.5 2.15 14122 1.1 - 248 30.33 19.98 160 42 Y C 
Selenium 2113 0.24 - 0.59 0.68 l/l3 4.8 - 4.8 4.8 0.78 39 1.26 N A 

Silver 1113 0.5 - 0.5 0.27 3/l 3 0.63 - 17.7 6.91 1.93 39 3.34 N A 
Thallium 0113 Not detected - 2112 46.7 - 168 107.35 18.18 0.63 168 Y C 
Tin 112 0.99 - 0.99 2.85 219 12.8 - 55.6 34.70 9.83 4,700 30.2 N A 

Vanadium 13113 1.6 - 11.7 5.08 17120 1.9 - 25.7 7.86 6.85 55 12.6 N A 
Zinc 8113 3.5 - 140 25.74 20120 5.2 - 2,180 367 367 2,300 2,180 N A 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sediment RBCs are adapted using residential soil RBC. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 
^^_^ ,._ -..-. 

C - Cur% (rvrax>RBC d fviax>znBngdAvg, inorganicsj 

**As chromium VI 
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TABLE 8-12 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SEDIMENT AT IR 8 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency Range of Frequency Range of Detected of All Risk·Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 12/12 97.7 - 3,350 1,332 14/14 159 - 17,400 2,147 2,147 7,800 6,700 

Antimony 0/13 Not detected - 5/13 5 - 20.7 12.06 6.32 3.1 11 

Arsenic 8/12 1.5 - 7 2.63 22/22 1 - 43.5 7.74 7.74 0.43 13.3 

Barium 13/13 5 - 15.2 9.27 13/22 4 - 304 42.09 26.53 550 37.9 

Cadmium 3/13 0.06 - 0.9 0.22 6/15 0.21 - 11.4 3.21 1.55 3.9 2.91 

Chromium" 8/13 2.1 - 11.7 501 22/22 2.3 - 70.7 13.80 13.80 39 22.7 

Cobalt 2/13 0.12 - 0.56 0.47 9/18 0.37 - 10.1 4.24 3.02 470 5.48 

Copper 13/13 0.76 - 34.6 8.88 21/21 1.5 - 1,100 129 129 310 611 

Iron 12/12 109 - 3,640 1,199 3/4 646 - 27,100 10,602 7,952 2,300 27,100 

Lead 12/13 5.5 - 56.5 17.97 22/22 4.9 - 1,680 164 164 400 370 

Manganese 12/12 4 - 38.6 15.39 14/14 4.7 - 546 148 148 180 546 

Mercury 4/13 0.04 - 0.07 0.05 15/22 0.04 - 1.6 0.2 0.14 2.3 0.268 

Nickel 10/13 0.7 - 5.5 2.15 14/22 1.1 - 248 30.33 19.98 160 42 

Selenium 2/13 0.24 - 0.59 0.68 1/13 4.8 - 4.8 4.8 0.78 39 1.26 

Silver 1/13 0.5 - 0.5 0.27 3/13 0.63 - 17.7 6.91 1.93 39 3.34 

Thallium 0/13 Not detected - 2/12 46.7 - 168 107.35 18.18 0.63 168 

Tin 1/2 0.99 - 0.99 2.85 2/9 12.8 - 55.6 34.70 9.83 4,700 30.2 

Vanadium 13/13 1.6 - 11.7 5.08 17/20 1.9 - 25.7 7.86 6.85 55 12.6 

Zinc 8/13 3.5 - 140 25.74 20/20 5.2 - 2,180 367 367 2,300 2,180 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Sediment RBCs are adapted using residential soil RBC. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

'A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

·-As chromium VI 

Basis of 
COPC 

CO PC Selection· 

Y C 

Y C 

Y C 

N A 

Y C 

Y C 

N A 

Y C 

Y C 

Y C 

Y C 

N A 

Y C 

N A 

N A 

Y C 

N A 

N A 

N A 
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Chemical 

PESTICIDES/PCBs 

2,4-0 

4,4'-000 

4,4'-00E 

4,4'-ODT 

alpha-BHe 

Aroclor-1254 

beta-SHe 

delta-SHe 

Endosulfan I 

TABLE 8-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SEDIMENT AT IR 8 (lJg/kg) 

NAS KEY WEST 

PAGE 1 OF 2 

Background Site Average of Average Applicable Representative 

Frequency 1/ Range of Frequency JI Range of Detected of All Risk-Based Concentration 
of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

1/10 24.7 - 24.7 39.15 6/10 11 - 588 25.19 17.86 78,000 33.7 
1/12 3.9 - 3.9 1303 3/23 9 - 100 40.57 15.28 2,700 31 

5/12 22 - 149 19.85 5/23 4 - 180 46.44 19.15 1,900 61.6 

1/12 3.7 - 37 13.02 6/23 8 - 46 24.62 15.91 1,900 32.8 

3/11 1 1 - 1.5 7.11 1/23 30 - 30 30 6.22 100 14 

0/9 Not detected - 1/15 26.1 - 26.1 26.1 72.50 320 26 
0/9 Not detected - 1/23 32 - 32 32 6.65 350 13 

2/12 2.8 - 15.7 7.35 1/23 48 - 48 48 7.70 - 15.2 

3/12 1.2 - 2.7 6.70 1/23 1.3 - 1.3 1.3 6.43 47,000 1.3 

SEMIVOLATILE ORGANIC COMPOUNDS 

Anthracene 0/13 Not detected - 1/13 20 - 20 20 134.31 2,300,000 20 

Benzo(a)anthracene 0/13 Not detected - 5/13 15 - 130 71.4 116.77 880 130 

Benzo(a)pyrene 0/13 Not detected - 5/13 41 - 130 83 122.08 88 130 

Benzo(b)fluoranthene 1/13 489 - 489 966.92 5/13 21 - 160 85.2 122.50 880 160 

Benzo(g,h, i)perylene 0/13 Not detected - 4/13 36 - 100 68.75 125.08 - 100 

Benzo(k)fluoranthene 0/13 Not detected - 5/13 9.8 - 140 60.56 113.14 8,800 140 

Bis(2-ethylhexyl)phthalate 1/6 4,500 - 4,500 1992.17 5/5 290 - 1,100 640 640.00 46,000 1,100 

Chrysene 1/13 417 - 417 961.38 5/13 16 - 160 84.4 121.77 88,000 160 

Di-n-butylphthalate 0/6 Not detected - 1/5 160 - 160 160 316.00 780,000 160 

Fluoranthene 1/13 690 - 690 982.38 7/13 26 - 210 111.14 148.54 310,000 210 

Fluorene 0/13 Not detected - 5/13 110 - 320 180 223.46 310,000 320 

Indeno(1,2,3-cd)pyrene 0/13 Not detected - 5/13 17 - 100 56 110.85 880 100 

Naphthalene 0/13 Not detected - 5/13 45 - 90 60.6 157.62 310,000 90 

Phenanthrene 0/13 Not detected - 7/13 24 - 150 88 140.50 - 150 

Pyrene 1/13 509 - 509 968.46 7/13 28 - 230 99.71 142.04 230,000 230 

COPC 
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N 

N 
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TABLE 8-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SEDIMENT AT IR 8 &g/kg) 

NAS KEY WEST 

PAGE 2 OF 2 

Background Site Average of Average Applicable Representative Basis of 

Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 

VOLATILE ORGANIC COMPOUNDS 
Acetone 316 4 - 120 30.90 215 5 - 72 38.5 19.20 780,000 16.6 N A 

Methylene chloride 216 5 - 20 7.50 4/l 3 7 - 22 12.5 12.51 85,000 16.6 N A 

Toluene 2113 3.5 - 16.9 4.49 III3 5 -5 5 2.62 1.600.000 3.32 N A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

B - COPC (MaxsRBC, organics) 

E - COPC - (same family) 

F - COPC (eval. qual.) 
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TABLE 8-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SEDIMENT AT IR 8 (JIg/kg) 

NAS KEY WEST 

PAGE 2 OF 2 

Background Site Average of Average Applicable Representative 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration 

of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 
VOLA TILE ORGANIC COMPOUNDS 

Acetone 3/6 4 - 120 30.90 2/5 5 - 72 38.5 19.20 780,000 

Methylene chloride 2/6 5 - 20 7.50 4/13 7 - 22 12.5 12.51 85,000 

Toluene 2/13 3.5 - 16.9 4.49 1/13 5 - 5 5 2.62 1,600,000 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC. 

16.6 

16.6 

3.32 

Cf Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 
-..J ..... 

*A - Not CO PC (Max<RBC) 

B - COPC (Max>RBC, organics) 

E - CO PC - (same family) 

F - COPC (eva I. qual.) 

Basis of I 
COPC 

COPC Selection* 

N A 

N A 

N A 



TABLE 8-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT IR 8 (pg/L) 

NAS KEY WEST 

Background 

ncy I Range of 

Average of I Average I Aoolicable I Representative I I Basis of I Site 

Frequency I Range of Detected 1 of All Risk-Based I Cdncentration I COPC I 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>PXBkgdAvg, inorganics) 

G - Not COPC (Max>RBC & Maxc2XBkgdAvg) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

**As chromium VI 

TABLE 8-14 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN SURFACE WATER AT IR 8 (1J9/L) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

Frequency Range of Frequency Range of Detected of All Risk-Based Concentration 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

Aluminum 2/12 25 - 148 24.97 1/2 2,030 - 2,030 2,030 1,025 - 2,030 

Antimony 4/12 3.5 - 205 33.71 9/10 197 - 220 211.67 192 14 220 

Arsenic 3/13 2.6 - 5.2 3.97 1/10 57.3 - 57.3 57.3 11.43 0.018 57.3 

Barium 11/13 4.7 - 16.3 6.93 10/10 4.6 - 107 15.36 15.36 - 29.2 

Cadmium 0/13 Not detected - 1/10 19.8 - 19.8 19.8 4.23 16 6.51 

Chromium'* 1/13 16.4 - 16.4 2.62 1/10 37.2 - 37.2 37.2 8.22 170 12.5 

Copper 1/13 2 - 2 2.26 1/10 172 - 172 172 21.70 1,300 46.5 

Iron 5/12 8.5 - 170 24.7 2/2 10.5 - 305,000 152,505 152,505 - 305,000 

Lead 0/12 Not detected - 2/10 26.4 - 155 90.7 29.74 50 82.2 

Manganese 2/12 3.2 - 12.3 2 1/2 294 - 294 294 147.50 - 294 

Mercury 6/13 0.29 - 4.2 0.52 3/10 0.2 - 0.43 0.28 0.15 0.14 0.219 

Silver 0/13 Not detected - 1/10 10.2 - 10.2 10.2 3.27 105 4.37 

Tin 0/4 Not detected - 3/9 48 - 94.6 71.35 33.78 - 72.5 

Vanadium 2/13 2 - 2.8 1.99 1/10 42.5 - 42.5 42.5 8.75 - 13.7 

Zinc 5/13 1.4 - 39.6 7.19 10/10 5.8 - 6,230 632.06 632.06 - 6,230 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

G - Not COPC (Max>RBC & Max<2XBkgdAvg) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

**As chromium VI 
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TABLE 8-15 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE WATER AT IR 8 (yg/L) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative Basis of 
Frequency Range of Frequency Range of Detected of All Risk-Based Concentration COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data COPC Selection* 
PFSTlCl~FSlPCRs . __.. -.---.. --- 
Aroclor-I 242 1 0113 1 Not detected - I/2 I 1.1 - 1.1 I 1.1 1 0.681 0.0000444~ I.11 Y 1 I3 

SEMIVOLATILE ORGANIC COMPOUNDS 
Anthracene O/I 3 Not detected - l/IO 0.11 - 0.11 0.11 I.54 9,600 0.11 N A 
Benzo(g,h,i)perylene O/I 3 Not detected - 1110 0.54 - 0.54 0.54 1.62 - 0.54 Y EF 
Bis(2-ethylhexyl)phthalate l/9 8-8 5.39 II2 5 -5 5 5.00 1.8 5 Y B 
Dibenzo(a,h)anthracene O/I 3 Not detected - 1110 0.43 - 0.43 0.43 1.57 0.0028 0.43 Y B 

VOLATILE ORGANIC COMPOUNDS 
Acetone I 219 1 4 - I2 1 4.331 II2 I 46 - 46 I 46 1 25.501 - I 461Yj H 

40 2: Notes: 

Because most organics are not naturally occurring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a I E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

*A - Not COPC (Max<RBC) 

B - COPC (Max>RBC, organics) 

E - COPC - (same family) 

F - COPC (eval. qual.) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

TABLE 8-15 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN SURFACE WATER AT IR 8 (lJg/L) 

NAS KEY WEST 

Background Site Average of Average Applicable Representative 

FrequencY,1 Range of FrequencY.1 Range of Detected of All Risk-Based Concentration 
Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration for Site Data 

PESTICIDES/PCBs 

IAroclor-1242 0/13 Not detected 1/2 1.1 - 1.1 1.1 0.681 0.00004441 1.1 

SEMIVOLA TILE ORGANIC COMPOUNDS 

Anthracene 0/13 Not detected - 1/10 0.11 - 0.11 0.11 1.54 9,600 0.11 

Benzo(g,h,i)perylene 0/13 Not detected - 1/10 0.54 - 0.54 0.54 1.62 - 0.54 

Bis(2-ethylhexyl)phthalate 1/9 8 - 8 5.39 1/2 5 - 5 5 5.00 1.8 5 

Dibenzo(a,h)anthracene 0/13 Not detected - 1/10 0.43 - 0.43 0.43 1.57 0.0028 0.43 

VOLATILE ORGANIC COMPOUNDS 

IAcetone I 2/9 4 - 12 4.331 1/2 46 - 46 46 25.501 46 

Notes: 

Because most organics are not naturally occurring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

*A - Not CO PC (Max<RBC) 

B - COPC (Max>RBC, organics) 

E - COPC - (same family) 

F - COPC (eval. qual.) 

H - CO PC (lacks an RBC, but has a quantitative toxicity) 

Basis of 
CO PC 

COPC Selection" 

y B 

N A 

Y EF 

Y B 

Y B 

y H 
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WQSs were used as a point of comparison because RBCs for typical surface-water exposure 

(i.e., recreational exposures.) are not currently published by EPA. It should be noted that surface-water 

exposure (recreational) is significantly less than the exposure basis for developing an applicable WQS. 

Thus, the use of WQS as RBCs to select surface-water COPCs is conservative regarding protection of 

human health. 

Antimony, arsenic, cadmium, and lead were selected as COPCs for surface water. Antimony was 

detected in 9 out of 10 samples at a range of 197 ug/L to 220 ug/L. All concentrations of antimony 

exceeded the WQS. Arsenic and cadmium were each detected in one sample that exceeded WQS. Lead 

does not have a listed quantitative toxicity value; therefore, it will be evaluated qualitatively in the 

uncertainty section. Aroclor-1242, bis(2-ethylhexyl)phthalate, and dibenzo(a,h)anthracene were also 

selected as COPCs for surface water. These organics were each detected in one sample that exceeded 

WQS. Aluminum, barium, iron, manganese, tin, vanadium, zinc, and acetone were also selected as 

COPCs for surface water at IR 8: These chemicals did not have listed WQS values, but they do have 

available quantitative toxicity values. Therefore, to be conservative regarding protection of human health, 

these chemicals were included as COPCs and evaluated quantitatively under the surface-water exposure 

pathway scenario. 

8.6.2.3 Shellfish Tissue 

Several pesticides and several metals were detected in one or more of the lobster and stone crab tissue 

samples collected at IR 8. The occurrence and distribution of chemicals in lobster tissue is presented in 

Tables 8-16 through 8-17. The occurrence and distribution of chemicals in crab tissue is presented in 

Table 8-18 and 8-19. Summary statistics and COPC selection results for chemicals detected in IR 8 

lobster and crab tissue samples are also presented in these tables. The following chemicals were 

selected as COPCs for IR 8 lobster and crab tissue: 

LOBSTER TISSUE 
lnoraanics Oroanics 
None Selected Chlorobenzilate 

delta-BHC* 

CRAB TISSUE 
Inoroanics Oroanics 
Copper Aldrin 
Lead* Chlorobenzilate 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. 

AIK-OES-97-5350 8-74 CTO-0007 
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WQSs were used as a point of camparisan because RBCs far typical surface-water exposure 

(Le., recreational expasures) are nat currently published by EPA. It should be nated that surface-water 

exposure (recreational) is significantly less than the exposure basis for developing an applicable WQS. 

Thus, the use of WQS as RBCs to select surface-water COPCs is conservative regarding protection of 

human health. 

Antimony, arsenic, cadmium, and lead were selected as COPCs for surface water. Antimony was 

detected in 9 out of 10 samples at a range of 197 ~g/L to 220 ~g/L. All concentrations of antimony 

exceeded the WQS. Arsenic and cadmium were each detected in .one sample that exceeded WQS. Lead 

does not have a listed quantitative toxicity value; therefare, it will be evaluated qualitatively in the 

uncertainty section. Aroclor-1242, bis(2-ethylhexyl)phthalate, and dibenzo(a,h)anthracene were also 

selected as COPCs for surface water. These organiCS were each detected in .one sample that exceeded 

WQS. Aluminum, barium, iron, manganese, tin, vanadium, zinc, and acetone were alsa selected as 

COPCs for surface water at IR 8. These chemicals did not have listed WQS values, but they da have 

available quantitative toxicity values. Therefare, ta be canservative regarding protection of human health, 

these chemicals were included as COPCs and evaluated quantitatively under the surface-water expasure 

pathway scenario. 

8.6.2.3 Shellfish Tissue 

Several pesticides and several metals were detected in .one or more .of the lobster and stone crab tissue 

samples collected at IR 8. The occurrence and distribution of chemicals in labster tissue is presented in 

Tables 8-16 through 8-17. The occurrence and distribution of chemicals in crab tissue is presented in 

Table 8-18 and 8-19. Summary statistics and CO PC selection results for chemicals detected in IR 8 

lobster and crab tissue samples are also presented in these tables. The following chemicals were 

selected as COPCs for IR 8 lobster and crab tissue: 

LOBSTER TISSUE 
Inorganics 
None Selected 

Organics 
Chlorobenzilate 
delta-BHC* 

CRAB TISSUE 
Inorganics 
Copper 
Lead* 

Organics 
Aldrin 
Chlorobenzilate 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. 
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TABLE 8-16 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN LOBSTER TISSUE AT IR 8 (mglkg) 

NAS KEY WEST 

Background Site Average of Average Applicable Basis of 

Frequency Range of Frequency Range of Detected of All Risk-Based COPC 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration COPC Selection* 

Arsenic 19119 4.7 - 20.7 13.43 414 10.9 - 16.9 14.55 14.55 0.0021 N G 

Copper 19119 14.2 - 37.1 26.18 414 25 - 56.4 38.90 38.90 5.4 N G 

Lead I 3/I 9 I 0.58 - 0.78 I 0.261 II4 I 0.42 0.42 I 0.421 0.231 - I N I A 

Manganese 1 5/l 9 1.3 - 1.7 0.65 t 314 0.33,- 1.8 0.971 0.881 3.1 I N A 

Vanadium 0119 I Not detected I - II4 I 0.57 0.57 I 0.571 0.311 0.95 1 N I A 

Zinc I 19119 I 12.5 - 25.8 I 20.51 I 414 18.9 - 21.4 21.4 1 21.401 41 I N A 

Notes: 
Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

(7 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

2 
Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 
G - Not COPC (Avg>RBC 8. Avgc2XBkgdAvg) 

B o o 
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TABLE 8-16 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN LOBSTER TISSUE AT IR 8 (mg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable 

Frequency Range of Frequency Range of Detected of A" Risk-Based 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration 

Arsenic 19/19 4.7 - 20.7 13.43 4/4 10.9 - 16.9 14.55 14.55 0.0021 

Copper 19/19 14.2 - 37.1 26.18 4/4 25 - 56.4 38.90 38.90 5.4 

Lead 3/19 0.58 - 0.78 0.26 1/4 0.42 0.42 0.42 0.23 -
Manganese 5/19 1.3 - 1.7 0.65 3/4 0.33. - 1.8 0.97 0.88 3.1 

Vanadium 0/19 Not detected - 1/4 0.57 0.57 0.57 0.31 0.95 

Zinc 19/19 12.5 - 25.8 20.51 4/4 18.9 - 21.4 21.4 21.40 41 

Notes: 
Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 
G - Not COPC (Avg>RBC & Avg<2XBkgdAvg) 

COPC 

N 

N 

N 

N 

N 

N 

Basis of 

COPC 

Selection* 

G 

G 

A 

A 

A 

A 
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TABLE 8-17 

OCCURRENCE;DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN LOBSTER TISSUE AT IR 8 @g/kg) 

NAS KEY WEST 

Background 

Frequency I Range of 

Site Average of 

Frequency I Range of Detected 

Chemical 

PESTlClDESlPCBs 

of Detection Positive Detection I Average of Detection! Positive Detection Values 

4,4’-DDD 4119 0.72 - 0.86 1.48 214 0.18 - 0.61 0.4 

delta-BHC 0119 Not detected - If4 0.04 - 0.04 0.04 

gamma-BHC (lindane) 3119 0.03 - 0.14 0.73 II4 0.15 - 0.15 0.15 

Chlorobenzilate 0119 Not detected - 214 15 -23 19 

lDieldrin-~- I 1119 1 0.56 - 0.56 1 1.591 II4 I 0.57 - 0.57 I 0.57 

IEndosulfan II 

[Endrin 

1 8119 1 0.12 - 0.67 1 I.081 114 1 0.84 - 0.84 1 0.84 

I 9119 1 0.06 - 0.56 1 0.981 314 1 0.21 - 0.37 1 0.27 

IEndrin aldehyde I 5119 1 0.65 - 3.1 I.541 314 0.59 - 2.9 1.6 

Average Applicable Basis of 

of All Risk-Based COPC 

Values Concentration COPC Selection* 

1.02 13 N A 

0.66 - Y F 

0.68 2.4 N A 

13.751 12 1 Y 1 B 

1.381 0.2 1 N 1 G 

I.451 810 1 N 1 A 

0.621 411 N 1 A 

I.611 411 N 1 A 

0.521 0.7 1 N 1 A Y 
2 

Heptachlor I 10119 1 0.07 - 0.33 I 0.501 214 I 0.13 - 0.26 I 0.2 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (AvgcRBC) 

B - COPC (Avg>RBC, organics) 

F - COPC (eval. qual.) 

G - Not COPC (Avg>RBC 81 Avgc2XBkgdAvg) 
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TABLE 8-17 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN LOBSTER TISSUE AT IR 8 (J,Jg/kg) 

NAS KEY WEST 

Background Site Average of Average Applicable 

Frequency I Range of Frequency J Range of Detected of All Risk-Based 

Chemical of Detection Positive Detection Average of Detection Positive Detection Values Values Concentration 

PESTICIDES/PCBs 

4,4'-000 4/19 0.72 - 0.86 1.48 2/4 0.18 - 0.61 0.4 1.02 13 

delta-BHC 0/19 Not detected - 1/4 0.04 - 0.04 0.04 0.66 -
gamma-BHC (lindane) 3/19 0.03 - 0.14 0.73 . 1/4 0.15 - 0.15 0.15 0.68 2.4 

Chlorobenzilate 0/19 Not detected - 2/4 15 - 23 19 13.75 12 

Dieldrin 1/19 0.56 - 0.56 1.59 1/4 0.57 - 0.57 0.57 1.38 0.2 

Endosulfan II 8/19 0.12 - 0.67 1.08 1/4 0.84 - 0.84 0.84 1.45 810 

Endrin 9/19 0.06 - 0.56 0.98 3/4 0.21 - 0.37 0.27 0.62 41 

Endrin aldehyde 5/19 0.65 - 3.1 1.54 3/4 0.59 - 2.9 1.6 1.61 41 

Heptachlor 10/19 0.07 - 0.33 0.50 2/4 0.13 - 0.26 0.2 0.52 0.7 

Notes: 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

B - CO PC (Avg>RBC, organics) 

F - COPC (eval. qual.) 

G - Not CO PC (Avg>RBC & Avg<2XBkgdAvg) 

COPC 

N 

Y 

N 

Y 

N 

N 

N 

N 

N 

Basis of 
COPC 

Selection* 

A 

F 

A 

B 

G 

A 

A 

A 

A 
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TABLE 8-18 

Background I Site Applicable 

Frequency of I Range of I I Frequency of I Range of I Risk-Based 

1 1 B$z 1 

Detection Positive Detection Average Detection Positive Detection Average Concentration COPC Selection* 

I 10110 I 4.7 - 20.7 I 13.431 Ill I 19.31 - 119.3 I 19.3 I 0.00211 N 1 G I 

Copper I 10/10 I 5.5 - 60.5 I 26.65) III I 69.8) - 169.8 I 69.8 1 5.4 1 Y 1 C Lead 3119 0.58 - 0.78 0.261 Ill 1.71 - 11.7 1.7 I I Y I F II 

Manganese I 9/l 0 I 0.36 - 2.3 I I.121 III I 2.81 - 12.8 I 2.8 1 3.1 1 N 1 A Mercur-v I 7110 0.04 - 0.17 0.081 Ill O.lll - IO.11 0.111 0.041 I N I G II 

Vanadium I II10 I 0.61 - 0.61 I 0.321 Ill I 0.681 - IO.68 I 0.681 0.95 1 N 1 A Zinc 10/10 9 - 58 43.851 Ill 93.81 - 193.8 93.8 1 41 1 N 1 A II 

Notes: 

SD 
Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

=1 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

C - COPC (Avg>RBC & Avg>2XBkgdAvg, inorganics) 

F - COPC (eval. qual.) 

G - Not COPC (Avg>RBC & Avgc2XBkgdAvg) 

TABLE 8-18 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN CRAB TISSUE AT IR 8 (mg/kg) 

NAS KEY WEST 

Background Site Applicable 

Frequency of Range of Frequency of Range of Risk-Based 

Chemical Detection Positive Detection Average Detection Positive Detection Average Concentration 

Arsenic 10/10 4.7 - 20.7 13.43 1/1 19.3 - 19.3 19.3 0.0021 

Copper 10/10 5.5 - 60.5 26.65 1/1 69.8 - 69.8 69.8 5.4 

Lead 3/19 0.58 - 0.78 0.26 1/1 1.7 - 1.7 1.7 -
Manganese 9/10 0.36 - 2.3 1.12 1/1 2.8 - 2.8 2.8 3.1 

Mercury 7/10 0.04 - 0.17 0.08 1/1 0.11 - 0.11 0.11 0.041 

Vanadium 1/10 0.61 - 0.61 0.32 1/1 0.68 - 0.68 0.68 0.95 

Zinc 10/10 9 - 58 43.85 1/1 93.8 - 93.8 93.8 41 

Notes: 

Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

C - COPC (Avg>RBC & Avg>2XBkgdAvg, inorganics) 

F - CO PC (eva I. qual.) 

G - Not CO PC (Avg>RBC & Avg<2XBkgdAvg) 

Basis of 

CO PC 

COPC Selection" 

N G 

Y C 

Y F 

N A 

N G 

N A 

N A 
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TABLE 8-19 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN CRAB TISSUE AT IR 8 @g/kg) 

NAS KEY WEST 

Background I Site Applicable Basis of 

Frequency of I Range of I Frequency of Range of I Risk-Based I I COPC 

IChemical I Detection I Positive Detection I Averaae I Detection I Positive Detection I Averaae I Concentration I COPC I Selection* I 
PESTlClDESlPCBs 

4$-DDE 3110 0.37 - 1.9 1.43 Ill 1.1 - 1.1 1.1 9.3 N A 

4,4’-DDT 2110 0.48 - 0.71 1.44 Ill 3.2 - 3.2 3.2 9.3 N A 

Aldrin 7110 0.13 - 3.4 0.75 III 0.41 - 0.41 0.41 0.19 Y B 

Chlorobenzilate 7110 4.4 - 140 31.03 III 86 - 86 86 12 Y B 

Endosulfan I l/IO 0.4 - 0.4 0.8 Ill 0.85 - 0.85 0.85 810 N A 

Endosulfan II 3110 0.14 - 2.6 1.48 111 0.65 - 0.65 0.65 810 N A 

Endrin 7110 0.31 - 2.7 1.1 Ill 0.41 - 0.41 0.41 41 N A 

Endrin aldehyde 9110 0.34 - 2.8 1.62 Ill 2.5 - 2.5 2.5 41 N A 

so Methoxychlor 2110 5 - 11 8.4 Ill 4.2 - 4.2 4.2 6800 N A 

2 
Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

B - COPC (Avg>RBC, organics) 
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TABLE 8-19 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN CRAB TISSUE AT IR 8 (J,lg/kg) 

NAS KEY WEST 

Background Site Applicable 

Frequency of I Range of I Average 
Frequency of I Range of I Average 

Risk-Based 

Chemical Detection Positive Detection Detection Positive Detection Concentration 

PESTICIDES/PCBs 

4,4'-DDE 3/10 0.37 - 1.9 1.43 1/1 1.1 - 1.1 1.1 9.3 

4,4'-DDT 2/10 0.48 - 0.71 1.44 1/1 3.2 - 3.2 3.2 9.3 

Aldrin 7/10 0.13 - 3.4 0.75 1/1 0.41 - 0.41 0.41 0.19 

Chlorobenzilate 7/10 4.4 - 140 31.03 1/1 86 - 86 86 12 

Endosulfan I 1/10 0.4 - 0.4 0.8 1/1 0.85 - 0.85 0.85 810 

Endosulfan II 3/10 0.14 - 2.6 1.48 1/1 0.65 - 0.65 0.65 810 

Endrin 7/10 0.31 - 2.7 1.1 1/1 0.41 - 0.41 0.41 41 

Endrin aldehyde 9/10 0.34 - 2.8 1.62 1/1 2.5 - 2.5 2.5 41 

Methoxychlor 2/10 5 - 11 8.4 1/1 4.2 - 4.2 4.2 6800 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region III EPA Fish RBCs. 

"A - Not COPC (Avg<RBC) 

B - COPC (Avg>RBC, organics) 

CO PC 

N 

N 

Y 
Y 
N 

N 

N 

N 

N 

Basis of 

COPC 

Selection" 

A 

A 
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B 
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Chlorobenzilate was selected as a COPC for lobster tissue at IR 8. It was detected in two out of four 

samples at a range of 15 ug/kg to 23 ug/kg. Maximum and average concentrations for chlorobenzilate 

exceeded its fish RBC. Chemicals that lack toxicity criteria (lead and delta-BHC) will be evaluated 

qualitatively in the uncertainty section. 

Copper, aldrin, and chlorobenzilate were each selected as COPCs for crab tissue at IR 8. Copper, aldrin 

and chlorobenzilate were each detected in one sample at concentrations of 69.8 mglkg, 0.41 pg/kg, and 

86 pig/kg, respectively. Maximum and average concentrations for these COPCs exceeded respective fish 

RBCs. Chemicals that lack toxicity criteria (i.e. lead) will be evaluated qualitatively in the uncertainty 

section. 

8.6.3 Toxic@ Assessment 

The toxicological profiles for selected COPCs at IR 8 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 

8.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at IR 8 are presented in 

Section 8.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current aclolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

8.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under an RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds IE-06 or if an HI 
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Chlorobenzilate was selected as a COPC for lobster tissue at IR 8. It was detected in two out of four 

samples at a range of 15 tJg/kg to 23 tJg/kg. Maximum and average concentrations for chlorobenzilate 

exceeded its fish RBC. Chemicals that lack toxicity criteria (lead and delta-BHC) will be ;svaluated 

qualitatively in the uncertainty section. 

Copper, aldrin, and chlorobenzilate were each selected as COPCs for crab tissue at IR 8. Copper, aldrin 

and chlorobenzi/ate were each detected in one sample at concentrations of 69.8 mg/kg, 0.41 )..1g/kg, and 

86 Ilg/kg, respectively. Maximum and average concentrations for these COPCs exceeded respective fish 

RBCs. Chemicals that lack toxicity criteria (i.e. lead) will be evaluated qualitatively in the uncertainty 

section. 

8.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at IR 8 are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 

8.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at IR 8 are presented in 

Section 8.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

8.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under an RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds 1 E-06 or if an HI 
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(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in three parts: 

l Carcinogenic risks 

l Noncarcinogenic risks 

l Comparison of groundwater results to screening criteria 

A target risk range of 1 E-04 to IE-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of IE-06. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

8.6.5.1 Carcinogenic Risks 

Table 8-20 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risks for the current trespasser adult (IE-05) current trespasser adolescent (lE-05), and 

hypothetical future resident (1 E-04) are within the EPA “target risk range” of 1 E-04 to 1 E-06 and exceeds 

FDEP’s target risk of IE-06. The ingestion and dermal exposure routes contribute the most to the 

cumulative carcinogenic risk for the adult trespasser and the future resident. The dermal exposure route 

is associated with high uncertainty based on the absorption efficiency (ABSEFF,,,,) presented in Appendix 

C, Section 3.2.3.4. Additionally, incidental ingestion of surface water also contributes to the carcinogenic 

risk. The principal COPC contributing to this cancer risk is arsenic in sediment and surface water. The 

estimated carcinogenic risks to all other receptors are less than the EPA target risk range. Chemical- 

specific risks for COPCs are presented in Section 8.6.8. 

Table 8-21 lists the estimates cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risks for the current trespasser adult (lE-06) and hypothetical future resident (lE-05) are 

within the EPA “target risk range” of IE-04 to IE-06 and exceeds FDEP’s target risk of IE-06. The 

ingestion and dermal contact with sediment and surface water contributes the most to the cumulative 

carcinogenic risk for the future resident. The estimated carcinogenic risks for all other receptors are below 

the EPA target risk range. Chemical-specific risks for COPCs are presented in Section 8.6.8. 

Table 8-20 lists the estimated cumulative RME carcinogenic risks for future adult resident via ingestion of 

shellfish exposure scenario. The estimated carcinogenic risk due to shellfish ingestion for the hypothetical 
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(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in three parts: 

• Carcinogenic risks 

• Noncarcinogenic risks 

• Comparison of groundwater results to screening criteria 

A target risk range of 1 E·04 to 1 E-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of 1 E·06. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

8.6.5.1 Carcinogenic Risks 

Table 8-20 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risks for the current trespasser adult (1 E-05), current trespasser adolescent (1 E-05), and 

hypothetical future resident (1 E-04) are within the EPA "target risk range" of 1 E-04 to 1 E-06 and exceeds 

FDEP's target risk of 1 E-OB. The ingestion and dermal exposure routes contribute the most to the 

cumulative carcinogenic risk for the adult trespasser and the future resident. The dermal exposure route 

is associated with high uncertainty based on the absorption efficiency (ABSEFForal) presented in Appendix 

C, Section 3.2.3.4. Additionally, incidental ingestion of surface water also contributes to the carcinogenic 

risk. The principal COPC contributing to this cancer risk is arsenic in sediment and surface water. The 

estimated carcinogenic risks to all other receptors are less than the EPA target risk range. Chemical

specific risks for COPCs are presented in Section 8.6.8. 

Table 8-21 lists the estimatea cumulative CTE carcinogenic risks for future residents, trespasser adults 

and adolescents, maintenance workers, excavation workers, and occupational workers. The estimated 

carcinogenic risks for the current trespasser adult (1 E-06) and hypothetical future resident (1 E-05) are 

within the EPA "target risk range" of 1 E-04 to 1 E-06 and exceeds FDEP's target risk of 1 E-06. The 

ingestion and dermal contact with sediment and surface water contributes the most to the cumulative 

carcinogenic risk for the future resident The estimated carcinogenic risks for all other receptors are below 

the EPA target risk range. Chemical-specific risks for COPCs are presented in Section 8.6.S. 

Table 8-20 lists the estimated cumulative RME carcinogenic risks for future adult resident via ingestion of 

shellfish exposure scenario. The estimated carcinogenic risk due to shellfish ingestion for the hypothetical 
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TABLE 8-20 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE IR 8* 
NAS KEY WEST 

F-, 

/ -” 

Exposure Trespasser Trespasser 
Route 

Maintenance Excavation 0ccu:pational 
Resident Adult Adolescent Worker Worker Worker 

INCREMENTAL CANCER RISK 
zl 

Surface Soil 

Incidental Ingestion *t NA 
Dermal Contact ** NA t* 

Inhalation of Fugitive Dust ** NA 
Subtotal *t rrt NA 
Subsurface Soil 

3 

Incidental Ingestion NA NA NA NA 5E-08 NA 
Dermal Contact NA NA NA NA 9E-08 NA 
Inhalation of Fugitive Dust NA NA NA NA IE-15 NA 
Subtotal NA NA NA NA 1 E-07 3 NA 
Sediment 
Incidental Ingestion 1 E-05 5E-07 7E-07 NA NA NA 
Dermal Contact 3E-05 5E-06 4E-06 NA NA NA 
Subtotal 4E-05 5E-06 5E-06 NA NA 3 NA 
Surface Water 
Incidental Ingestion 3E-05 3E-06 4E-06 NA NA NA 
Dermal Contact 1 E-05 2E-06 2E-06 NA NA NA 
Subtotal 5E-05 5E-06 5E-06 NA NA 3 NA 
Shellfish” 

Ingestion 1 E-05 NA NA NA NA IN A 
Subtotal 1 E-05 NA NA NA NA NA 
TOTAL 1 E-04 1 E-05 1 E-05 NA 1 E-07 IN A 
HAZARD INDEX 

El 

Surface Soil 
Incidental Ingestion l * l * ** NA *t 

Dermal Contact *t .* *t NA 
inhalation of Fugitive Dust .* Ilf *. NA 
Subtotal tt *. ** NA El 

** 

Subsurface Soil 
Incidental Ingestion NA NA NA NA 7E-03 INA 
Dermal Contact NA NA NA NA 1 E-02 INA 
Inhalation of Fugitive Dust NA NA NA NA l * 

~ 

INA 
Subtotal NA NA NA NA 2E-02 INA 
Sediment 

Incidental Ingestion SE+00 2E-01 5E-01 NA NA NA 
Dermal Contact 6E-01 1 OE-02 2E-01 NA NA NA 
Subtotal 9E+OO 3E-01 6E-01 NA NA 
Surface Water 

3 NA 

Incidental Ingestion 4E+OO 2E-01 5E-01 NA NA NA 
Dermal Contact 3E+OO lE-01 2E-01 NA NA NA 
Subtotal 7E+OO 3E-01 7E-01 NA NA NA 
Shellfish” 

zl 

Ingestion lE-01 NA NA NA NA 
Subtotal IE-01 NA NA NA NA 
TOTAL 2E+Ol 7E-01 1 E+OO 2E-02 

* = Chemical-Specific Risks are presented in Section 8.6.8. 
* = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 

- = Adult Resident Only. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 8-20 

CUMULA TIVE RISKS - REASONABLE MAXIMUM EXPOSURE IR 8* 
NASKEYWEST 

Exposure 
Route Resident 

INCREMENTAL CANCER RISK 
Surface Soil 

Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 

Subtotal 

Subsurface SOil 
Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Sediment 
Incidental Ingestion 

Dermal Contact 

Subtotal 
Surface Water 
Incidental Ingestion 

Dermal Contact 

Subtotal 
Shellfish-

Ingestion 

Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 

Incidental Ingestion 
Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 
Subsurface 5011 
Incidental Ingestion 

Dermal Contact 
Inhalation of Fugitive Dust 

Subtotal 

Sediment 

Incidental Ingestion 
Dermal Contact 

Subtotal 

Surface Water 

.... 
--... 
NA 
NA 

NA 

NA 

1E-05 
3E-05 
4E-05 

3E·05 
1E·05 
SE-OS 

1E-05 
1E-05 
1E-04 

.. 
*" 

i .. 
*. 

NA 
NA 
NA 

NA 

SE+OO 

SE-01 
9E+OO 

Incidental Ingestion t= 4E+OO 
Dermal Contact 3E+OO 

Subtotal 7E+OO 

Shellflsh"-

Ingestion 1E-01 

Subtotal 1E·01 

TOTAL 2E+01 

Trespasser 
Adult 

** 
** 

"" -
NA 

NA 
NA 

. NA 

5E·07 
5E·06 
5E-06 

3E-OG 
2E-06 

5E-06 

NA 

NA 
1E-05 

.. .. 
-.. 

NA 

NA 

NA 

NA 

2E-01 

10E·02 

3E·01 

2E·01 

1E·01 
3E-01 

NA 
NA 

7E·01 

~ '" Chemical-Specific Risks are presented in Section 8.6.B. 

Trespasser 
Adolescent 

** 
.... 
*. 
** 

NA 

NA 

NA 
NA 

E-07 

E-06 

4E-06 

2E·06 

5E·06 

NA 

NA 

1E-05 

.. .. 

... 

... 
NA 
NA 

NA 

NA 

SE-01 
2E-01 

6E·01 

SE·01 

2E-01 

7E·01 

NA 
NA 

1E+OO 

Maintenance 
Worker 

-... 
"" 
** 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

.. 
** 
.... 
.* 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
.... 

NA 

NA 

NA 

NA 

5E·Oe 

9E·Oe 
1E-15 
lE-07 

NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

1E-07 

NA 
NA 

NA 
NA 

7E-03 

1E-02 .. 
2E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2E-02 
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Occupational 
Worker 

** 

** 
** 
.... 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

..* 

.... 

... 
" .. 

NA 
NA 

NA 
NA 

NA 
iliA 

NA 

NA 

NA 

NA 

NA 

NA .. 
- = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxiCity values. 
-- := Adult Residen! Only. 
NA = Not Applicable; pathway is nct applicable for the respective media. 
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TABLE 8-21 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE IR 8* 
NAS KEY WEST 

Exposure Trespasser Trespasser Maintenance Excavation Occupational 
Route Resident Adult Adolescent Worker Worker Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion ** NA ff 

Dermal Contact H * NA ** 

/Inhalation of Fuaitive Dust 1 ft I * I t* I * I NA I l * 1 
ISubtotal 1 * 1 et, 1 ** 1 l * 1 NA 1 ** I 

Subsurface Soil 

Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 
Sediment ___...._.. - 
Incidental Ingestion 
Dermal Contact 

Subtotal 

NA NA NA NA 3E-09 NA 
NA NA NA NA 5E-09 NA 
NA NA NA NA 4E-16 NA 
NA NA NA NA 7E-09 NA 

ZE-06 5E-08 3E-08 NA NA NA 
1 E-06 2E-07 SE-08 NA NA NA 
3E-06 2E-07 1 E-07 NA NA NA 

Shellfish”* 

Ingestion 

Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 

Incidental Ingestion 

Dermal Contact 
Inhalation of Fugitive Dust 

Subtotal 

Subsurface Soil 
Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Sediment 

Incidental Ingestion 

Dermal Contact 

Subtotal 

Surface Water 

Incidental Ingestion 

Dermal Contact 

Subtotal 
Shellfish** 

Ingestion 

Subtotal 

TOTAL 

4E-07 NA NA NA NA NA 
4E-07 NA NA NA NA NA 
1 E-05 1 E-06 6E-07 NA 7E-09 NA 

** ** NA ** 
*. ** *t ** NA 
“f ff l * ** NA 
** ** ** ** NA ** 

NA NA NA NA 9E-04 NA 
NA NA NA NA 1 E-03 NA 
NA NA NA NA NA 
NA NA NA NA 2E-03 NA 

4E+OO 5E-02 IE-01 NA NA NA 
6E-02 1 OE-03 2E-02 NA NA NA 
4E+OO 6E-02 1 E-01 NA NA NA 

ZE+OO 1 E-01 ZE-01 NA NA NA 
2E+OO 6E-02 IE-01 NA NA NA 
4E+OO 2E-01 3E-01 NA NA NA 

1 E-02 NA NA NA NA NA 
1 E-02 NA NA NA NA NA 
SE+00 2E-01 5E-01 ** 2E-03 l * 

l = Chemical-Specific Risks are presented in Section 8.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 

- = Adult Resident Only. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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Exposure 
Route Resident 

Trespasser 
Adult 

Trespasser 
Adolescent 

Maintenance 
Worker 

Occupational 
Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 

Subtotal 

Subsurface Soli 

Incidental Ingestion 

Dermal Contact 
Inhalation of Fugitive Dust 

Subtotal 

Sediment 

Incidental Ingestion 
Dermal Contact 

Subtotal 
Surface Water 

Incidental Ingestion 

Dermal Contact 

Subtotal 
Shellfish--

Ingestion 

Subtotal 

TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 
Subsurface 5011 
Incidental Ingestion 

Dermal Contact 

Inhalation of Fugitive Dust 

Subtotal 

Sediment 
Incidental Ingestion 
Dermal Contact 

Subtotal 

Surface Water 

Incidental Ingestion 

Dermal Contact 

Subtotal 

Shellfish*** 

Ingestion 

Subtotal 

TOTAL 

** .... 
** ** 
** ** .. .... 

NA NA 

NA NA 

NA NA 
NA NA 

2E-06 5E-08 
1E-06 2E-07 

3E-06 2E-07 

5E·06 SE'()7 

SE-06 3E-07 

1E-05 8E-07 

4E-07 NA 

4E-07 NA 

1E-05 1E-06 

.. .. 
- .. .. .. .. --

NA NA 

NA NA 

NA NA 

NA NA 

4E+OO SE-02 

SE-02 10E-03 

4E+OO BE-02 

2E+OO 1E·01 

2E+OO 6E-02 

4E+OO 2E-01 

1E-02 NA 

1E·02 NA 

SE+OO 2E·01 

* = Chemical·Specific RiSKS are presented in Section B.6.8. 

.... _. 
NA 

** "* NA 
.... - NA .... _. 

NA 

NA NA SE-09 
NA NA SE-09 

NA NA 4E-16 

NA NA 7E-09 

SE-08 NA 

SE-OS NA 

1E-07 NA 

3E·07 NA f NA =~ 1E'()7 NA NA 
SE-07 NA NA 

NA NA 

,:, I NA NA 

6E-07 NA 

. . - NA .. * • NA .. .. NA .. .- NA 

9E-04 

1E-03 

2E-03 

1E-01 NA NA 
2E-02 NA NA 
1E-01 NA NA 

2E·01 NA NA 

1E·01 NA NA 

3E-01 NA NA 

NA NA NA 
NA NA NA 

5E·Q1 

U = Either no COPes were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
*** = Adult Resident Only. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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** .-
*" 
..-

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

.. .. .. 
** 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

CTO·0007 



Rev. 2 
l/16/98 

_’ ,%‘-’ 
future adult resident (l.l2E-05) is within the EPA “target risk range” of IE-04 to lE-06 and exceeds the 

1 E-06 FDEP target risk. Chlorobenzilate is the only contributer to the cumulative carcinogenic risk. Table 

8-21 lists the estimated cumulative CTE carcinogenic risks for future adult resident via ingestion of 

shellfish exposure scenario. The estimated carcinogenic risk due to shellfish ingestion for the hypothetical 

future adult resident is below the EPA “target risk range” of IE-04 to IE-06 and the FDEP target risk of 

1 E-06. Chemical-specific risks for COPCs are presented in Section 8.6.8. 

8.6.5.2 Noncarcinogenic Risks 

,.i 

Table 8-20 lists the estimated cumulative RME noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workeirs. The 

cumulative HI for the current adolescent trespasser and hypothetical future resident excee’d 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated under conditions 

established in the exposure assessment. The ingestion and dermal exposure routes associated with 

sediment and surface water contribute the most to the cumulative carcinogenic risk for the future resident. 

The dermal exposure route is also associate with high uncertainty based on the absorption efficiency 

(ABSEFF,,,,) presented in Appendix C, Section 3.2.3.4. The principal COPCs contributing to the 

noncarcinogenic risks are arsenic, antimony, iron, and thallium in sediment and arsenic, antimony, and 

iron in surface water. The target organs for the COPCs are as follows: antimony (heart), arsenic (skin), 

iron (pancreas and liver) and thallium (liver). The HIS for arsenic, antimony, and iron (via exposure to 

sediment and surface water) are greater than 1.0. The HI for thallium (via exposure to sediiment) is 

greater than 1 .O. The HIS for the current adolescent trespasser do not exceed 1 .O based on t!he same 

target organ. The HIS for all other receptors at IR 8 are less than 1 .O. Chemical-specific risks for COPCs 

are presented in Section 8.6.8. 

I. 

Table 8-21 lists the estimated cumulative CTE noncarcinogenic risks for future residents, trespasser 

adults and adolescents, maintenance workers, and excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not anticipated under conditions established in the exposure 

assessment. The ingestion and dermal exposure routes in sediment and surface water contribute the most 

to the cumulative noncarcinogenic risk for the future resident. The HIS for antimony and iron (via exposure 

to sediment and surface water) are greater than 1.0. The HI for thallium (via exposure to sediment) is 

greater than 1.0. The HI for arsenic (via exposure to sediment and surface water) is less than 1.0. The 

HIS for all other receptors at IR 8 are less than or equal to 1.0. Chemical-specific risks for CCPCs are 

presented in Section 8.6.8. 
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future adult resident (1.12E-05) is within the EPA "target risk range" of 1E-04 to 1E-06 and exceeds the 

1 E-06 FDEP target risk. Chlorobenzilate is the only contributer to the cumulative carcinogenic risk. Table 

8-21 lists the estimated cumulative CTE carcinogenic risks for future adult resident via ing~~stion of 

shellfish exposure scenario. The estimated carcinogenic risk due to shellfish ingestion for the hypothetical 

future adult resident is below the EPA "target risk range" of 1 E-04 to 1 E-06 and the FDEP targl9t risk of 

1 E-06. Chemical-specific risks for COPCs are presented in Section 8.6.8. 

B.6.5.2 Noncarcinogenic Risks 

Table 8-20 lists the estimated cumulative RME noncarcinogenic risks for future residents, tn;spasser 

adults and adolescents, maintenance workers, excavation workers, and occupational workers. The 

cumulative HI for the current adolescent trespasser and hypothetical future resident exceed 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated under cl:Jnditions 

established in the exposure assessment. The ingestion and dermal exposure routes associ cited with 

sediment and surface water contribute the most to the cumulative carcinogenic risk for the future resident. 

The dermal exposure route is also associate with high uncertainty based on the absorption E~fficiency 

(ABSEFFora,) presented in Appendix C, Section 3.2.3.4. The principal copes contributinSJ to the 

noncarcinogenic risks are arsenic, antimony, iron, and thallium in sediment and arsenic, antimony, and 

iron in surface water. The target organs for the COPCs are as follows: antimony (heart), arsenic (skin), 

iron (pancreas and liver) and thallium (liver). The His for arsenic, antimony, and iron (via exposure to 

sediment and surface water) are greater than 1.0. The HI for thallium (via exposure to sediiment) is 

greater than 1.0. The His for the current adolescent trespasser do not exceed 1.0 based on the same 

target organ. The His for all other receptors at IR 8 are less than 1.0. Chemical-specific risks for COPCs 

are presented in Section 8.6.8. 

Table 8-21 lists the estimated cumulative CTE noncarCinogenic risks for future residents, tr!:!spasser 

adults and adolescents, maintenance workers, and excavation workers, and occupational workers. The 

cumulative HI for the hypothetical future resident exceeds 1.0, a benchmark below which adverse 

noncarcinogenic health effects are not antiCipated under conditions established in the E~xposure 

assessment. The ingestion and dermal exposure routes in sediment and surface water contribute the most 

to the cumulative noncarcinogenic risk for the future resident. The His for antimony and iron (via E~xposure 

to sediment and surface water) are greater than 1.0. The HI for thallium (via exposure to sediment) is 

greater than 1.0. The HI for arsenic (via exposure to sediment and surface water) is less than '1.0. The 

His for all other receptors at IR 8 are less than or equal to 1.0. Chemical-specific risks for COPCs are 

presented in Section 8.6.8. 
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Table 8-20 lists the estimated cumulative RME noncarcinogenic risks for future adult resident via ingestion 

of shellfish exposure scenario. The cumulative HI due to shellfish ingestion for the hypothetical future 

resident is less than 1.0, a benchmark below which adverse noncarcinogenic health effects are not 

anticipated under conditions established in the exposure assessment. Table 8-21 lists the estimated 

cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish exposure scenario 

The cumulative HI due to shellfish ingestion for the hypothetical future resident is less than 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated under conditions 

established in the exposure assessment. Chemical-specific risks for COPCs are presented in 

Section 8.6.8. 

8.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the IR 8 versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 8-22 and 8-23 for inorganics and organics, 

respectively. The results of this preliminary comparison for IR 8 are presented in this section. 

The maximum values of antimony, arsenic, cadmium, copper, lead, mercury, methylene chloride, 

heptachlor, and bis(2-ethylhexyl)phthalate exceeded both their respective MCL and RBC values. Most of 

metals that exceeded both MCLs and tap water RBCs were detected in 50 percent or more of the samples 

analyzed with the exception of cadmium. A majority of the detections of these metals were above tap 

water RBCs. Generally the higher range of detections of these metals were above MCLs. Heptachlor 

was detected in one sample exceeding MCLs and tap water RBCs. Bis(2-ethylhexyl)phthalate was 

detected in five samples with the maximum value exceeding MCLs and tap water RBCs. Methylene 

chloride was detected in 11 out of 32 samples with the maximum value exceeding MCLs and tap water 

RBCs. Aluminum, barium, beryllium, cyanide, iron, manganese, silver, thallium, vanadium, and zinc 

concentrations exceeded tap water RBCs, however, this is not uncommon for unfiltered groundwater. 

1,6dichlorobenzene, 1 ,l-dichloroethene, benzene, bromodichloromethane, bromoform, chloroform, and 

dibromochloromethane concentrations also exceeded tap water RBCs. 
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Table 8-20 lists the estimated cumulative RME noncarcinogenic risks for future adult resident via ingestion 

of shellfish exposure scenario. The cumulative HI due to shellfish ingestion for the hypothetical future 

resident is less than 1.0, a benchmark below which adverse noncarcinogenic health effects are not 

anticipated under conditions established in the exposure assessment. Table 8-21 lists the estimated 

cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish exposure scenario 

The cumulative HI due to shellfish ingestion for the hypothetical future resident is less than 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated under conditions 

established in the exposure assessment. Chemical-specific risks for COPCs are presented in 

Section 8.6.8. 

8.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the IR 8 versus tap water RBCs 

(EPA, 1996a) and MCls (EPA, 1996a) is presented in Tables 8-22 and 8-23 for inorganics and organics, 

respectively. The results of this preliminary comparison for IR 8 are presented in this section. 

The maximum values of antimony, arsenic, cadmium, copper, lead, mercury, methylene chloride, 

heptachlor, and bis(2-ethylhexyl)phthalate exceeded both their respective MCl and RBC values. Most of 

metals that exceeded both MCls and tap water RBCs were detected in 50 percent or more of the samples 

analyzed with the exception of cadmium. A majority of the detections of these metals were above tap 

water RBCs. Generally the higher range of detections of these metals were above MCls. Heptachlor 

was detected in one sample exceeding MCls and tap water RBCs. Bis(2-ethylhexyl)phthalate was 

detected in five samples with the maximum value exceeding MCls and tap water RBCs. Methylene 

chloride was detected in 11 out of 32 samples with the maximum value exceeding MCls and tap water 

RBCs. Aluminum, barium, beryllium, cyanide, iron, manganese, silver, thallium, vanadium, and zinc 

concentrations exceeded tap water RBCs, however, this is not uncommon for unfiltered groundwater. 

1,4-dichlorobenzene, 1,1-dichloroethene, benzene, bromodichloromethane, bromoform, chloroform, and 

dibromochloromethane concentrations also exceeded tap water RBCs. 
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OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 

8 INORGANICS IN GROUNDWATER AT IR 8 @g/L) 
fs NAS KEY WEST 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 pg/L EPA MCL is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable. 
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01 
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Chemical 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium* 

Cobalt 

Copper 

Cyanide 

Iron 

lead 

Manganese 

Mercury 

Nickel 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

Notes: 

TABLE 8-22 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
INORGANICS IN GROUNDWATER AT IR 8 (lJg/L) 

NASKEYWEST 

Background Site Average of Average Maximum 

Frequency of Range of Frequency of Range of Detected of All Contaminant 

Detection Positive Detection Average Detection Positive Detection Values Values level 

0110 Not detected - 9/19 148 - 72,000 16,212 7,716.21 -
0/12 Not detected - 26/42 4.1 - 236 132.43 95.95 6 

3/13 4.1 - 11.9 4.54 18/42 2.7 - 104 21.94 13.20 50 

10/13 6.4 - 19.45 10.20 37/37 5.9 - 333 85.42 85.42 2,000 

0/13 Not detected - 5/42 1 - 1.5 1.22 1.03 4 

0/13 Not detected - 6/42 11.4 - 26.4 17.07 4.33 5 

3/13 0.71 - 13 2.51 11142 12.3 - 96 33.51 12.71 100 

0/13 Not detected - 1/37 2.2 - 2.2 2.2 7.60 -
1/13 3.15 - 3.15 2.45 26/42 10.4 - 1,780 170.84 106.95 1,300** 

2/8 2.4 - 5.525 1.47 1113 140 - 140 140 71.92 200 

2110 76.9 - 97.4 41.72 9/19 167 - 57,200 17,114 8,120.19 -
1/12 2.5 - 2.5 1.39 19/42 15.7 - 1,870 253 118 15*-

7/10 2.2 - 10.3 3.78 8/19 35.9 - 422.5 168 77.61 -
4/13 0.13 - 0.24 0.10 28/42 0.13 - 620 31.35 20.92 2 

0/13 Not detected - 3/42 22.4 - 27.2 24.07 9.70 100 

1/13 3.3 - 3.3 1.37 3/42 6.1 - 21 11.67 6.67 -
1/13 4.925 - 4.925 2.24 3/42 4 - 11.6 6.62 9.52 -
0/3 Not detected - 6/19 50.9 - 150 97.13 40.94 -

4/13 3.4 - 3.9 2.62 9/37 10.5 - 46.9 27.44 9.38 -
3/13 3.425 - 15.3 2.82 25/42 9.9 - 2,630 405 242 -

Maximum Contaminant levels (MCls) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Maximum 

Exceeds 

MCl? 

NA 

Y 

Y 

N 

N 

Y 

N 

NA 

Y 

N 

NA 

Y 

NA 

Y 

N 

NA 

NA 

NA 

NA 
NA 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 (Jg/l EPA MCl is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable. 

*As Total chromium 
**Copper Action level 

***lead Action level 

Tap Water Maximum 

Risk-Based Exceeds 

Concentration RBC? 

3,700 Y 

1.5 Y 

0.045 Y 

260 Y 

0.016 Y 

1.8 Y 

3,700 N 

220 N 

150 Y 

73 Y 

1,100 Y 

15 Y 

84 Y 

1.1 Y 

73 N 

18 Y 

2.9 Y 

2,200 N 

26 Y 

1,100 Y 
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TABLE 8-23 

v OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCLs AND RBCs 
9 
8 

ORGANICS IN GROUNDWATER AT IR 8 @g/L) 

g NAS KEY WEST 

Chemical 
PESTlClDES/PCBa 

Background Site Average of Averag Maximum Maximum Tap Water Maximum 

Range of Frequency of Range of Detected of All Contaminant Exceeds Risk-Based Exceeds 

Positive Detection Average Detection Positive Detection Values Values Level MCL? Concentiation RBC? 

_ --_ .-.-- -.. --- 
2,4,5-TP (silvex) o/9 Not detected - l/IO 0.26 - 0.26 0.26 0.07 - NA 290 N 

2,4-D 019 Not detected - - Ill0 0.48 - 0.48 0.48 0.09 70 N 61 N 

alpha-BHC O/l 0 Not detected - 1142 0.17 - 0.17 0.17 0.06 - NA 0.011 Y 

Heptachlor O/l 0 Not detected - 1142 0.62 - 0.62 0.62 0.06 0.4 Y 0.0023 Y 

SEMIVOLATILE ORGANIC COMPOUNDS 

nzene I 014 j Not detected j - j 3132 1 17 - 71 50.33 1 5.891 

Carbon disulfid . . . .-- 

Chlorobel-.-..- NA 3.9 ~~~ 1 1 1 Y 

Chloroform 014 Not detected - II32 1.6 - 1.6 I.1 
Dibromochloromethane 014 Not detected - II32 7.2 - 7.2 7.2 1.24 80 N 0.13 Y 

Ethylbenzene o/4 Not detected - 2132 1.2 - 1.3 1.25 1.39 700 N 130 N 

132 I-6 2.58 5.34 5 Y 4.1 Y 

6 1 0.961 80 1 N 1 0.15 1 Y 1 

Methylene chloride 214 l-l 1.75 II, 

Toluene 014 Not detected - 1132 1 3.2 - 3.2 I 
Xylene (total) 014 Not detected - 1132 I 2.6 - 2.6 

-- 8 
3.2 1.43 1,000 N 75 N 

2.6 1.13 10,000 N 1,200 N 

Notes: 

a 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 
Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 
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-4 NA = Not Applicable. 
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TABLE 8-23 

OCCURRENCE, DISTRIBUTION, AND COMPARISON WITH MCls AND RBCs 
ORGANICS IN GROUNDWATER AT IR 8 (Jl9/l) 

NAS KEY WEST 

Background Site Average of Averag Maximum 

Frequency 011 Range of Frequency of 1 1 Range of Detected of All Contaminant 

Chemical Detection Positive Detection Average Detection Positive Detection Values Values level 

PESTICIDES/PCBs 

2,4,5-TP (silvex) 0/9 Not detected - 1/10 0.26 - 0.26 0.26 0.07 -
2,4-0 0/9 Not detected - 1/10 0.48 - 0.48 0.48 0.09 70 

alpha-BHC 0/10 Not detected - 1/42 0.17 - 0.17 0.17 0.06 -
Heptachlor 0/10 Not detected - . 1142 0.62 ·0.62 0.62 0.06 0.4 

SEMIVOLATllE ORGANIC COMPOUNDS 

1 ,4-dichlorobenzene 017 Not detected - 4/32 2 ·36 12.65 3.29 75 

Bis(2-ethylhexyl)phthalate 017 Not detected - 5/14 3 - 16.5 6.9 4.11 6 

Diethylphthalate 017 Not detected - 2/14 1.4 - 3 2.2 3.74 -
Fluorene 017 Not detected - 1/32 0.82 - 0.82 0.82 1.91 -
Naphthalene 117 2 - 2 4.48 1/32 2.5 - 2.5 2.5 1.67 -
Pyrene 017 Not detected - 2/32 0.35 ·0.6 0.48 1.58 -
VOLATilE ORGANIC COMPOUNDS 

1 ,1-dichloroethene 0/4 Not detected - 1/32 2 - 2 2 1.21 7 

Acetone 1/4 5 - 5 5 1/9 2 - 2 2 4.67 -
Benzene 0/4 Not detected - 1/32 1.8 - 1.8 1.8 1.38 5 

Bromodichloromethane 0/4 Not detected - 1/32 3.5 - 3.5 3.5 1.16 80 

Bromoform 0/4 Not detected - 1/32 3.9 - 3.9 3.9 1.45 80 

Carbon disulfide 0/4 Not detected - 5/9 3 - 7 4.3 3.50 -
Chlorobenzene 0/4 Not detected - 3/32 17 - 71 50.33 5.89 -
Chloroform 0/4 Not detected - 1132 1.6 - 1.6 1.6 0.96 80 

Dibromochloromethane 0/4 Not detected - 1/32 7.2 - 7.2 7.2 1.24 80 

Ethylbenzene 0/4 Not detected - 2/32 1.2 - 1.3 1.25 1.39 700 

Methylene chloride 2/4 1 - 1 1.75 11/32 1 - 6 2.58 5.34 5 

Toluene 0/4 Not detected - 1/32 3.2 - 3.2 3.2 1.43 1,000 

Xylene (total) 0/4 Not detected - 1/32 2.6 - 2.6 2.6 1.13 10,000 

Notes: 
Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Maximum 

Exceeds 

MCl? 

NA 

N 

NA 

Y 

N 

Y 
NA 

NA 

NA 

NA 

N 

NA 

N 

N 

N 

NA 

NA 

N 

N 

N 

Y 
N 

N 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 
NA = Not Applicable. 

Tap Water 

Risk-Based 

Concentration 

290 

61 

0.011 

0.0023 

0.44 

4.8 

2,900 

150 

150 

110 

0.044 

370 

0.36 

0.17 

2.4 

100 

3.9 

0.15 

0.13 

130 

4.1 

75 

1,200 

Maximum 

Exceeds 

RBC? 

N 

N 

Y 
Y 

Y 
Y 
N 

N 

N 

N 

Y 
N 

Y 
Y 
Y 
N 

Y 
Y 
Y 
N 

Y 
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8.6.6 Uncertainties for IR 8 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of IR 8 risk assessment 

results: 

l The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and 

hazard index (via surface water and sediment) for the future residential receptors. The uncertainty 

associated with the dermal exposure route may overestimate the risk at IR 8. 

l Arsenic is a major contributor to the cumulative carcinogenic risks in sediment and surface water. The 

carcinogenic@ of arsenic via ingestion is not confirmed by the available data. However, the EiPA has 

proposed an oral unit risk factor that was used for oral and dermal exposures to arsenic. Since 

arsenic is a major contributor to the risk, risks may be overstated. 

I- 
*. ._ 

O Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at IR 8 (i.e., certain metals in sediment and surface water). This select.ion bias 

is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

l In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

_,. 

l Lead was determined to be a COPC in sediment and surface water at IR 8. Lead exposure to 

sediment and surface water is not estimated under the IEUBK Lead Model for the baseline human 

health risk assessment at IR 8. This probably underestimates the risks to potential receptors exposed 

to lead in sediment and surface water, especially to residential children. Exposure to lead in sediment 

and surface water and by residential children is lower than exposure to lead in surface soil at IR 8. It 

is generally desirable to avoid contact with lead for all potential receptors, especially for young 

children. 
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Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of IR 6 risk assessment 

results: 

• The uncertainty associated with the dermal exposure is high because of the derivation of the~ dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity factors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and 

hazard index {via surface water and sediment} for the future residential receptors. The um~rtainty 

associated with the dermal exposure route may overestimate the risk at IR 6. 

• Arsenic is a major contributor to the cumulative carcinogenic risks in sediment and surface water. The 

carcinogenicity of arsenic via ingestion is not confirmed by the available data. However, the EPA has 

proposed an oral unit risk factor that was used for oral and dermal exposures to arsenic. Since 

arsenic is a major contributor to the risk, risks may be overstated. 

• Use of residential RBCs (sediment) and wass (surface water) probably influences the SelE!ction of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at IR 6 (i.e., certain metals in sediment and surface water). This selection bias 

is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

• In order to be conservative, chemicals without wass, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 

inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

• Lead was determined to be a COPC in sediment and surface water at IR 6. Lead exposure to 

sediment and surface water is not estimated under the IEUBK Lead Model for the baseline human 

health risk assessment at IR 6. This probably underestimates the risks to potential receptors exposed 

to lead in sediment and surface water, especially to residential children. Exposure to lead in sediment 

and surface water and by residential children is lower than exposure to lead in surface soil at IR 6. It 

is generally desirable to avoid contact ~ith lead for all potential receptors, especially for young 

children. 
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l Three chemicals in sediment [delta-BHC, benzo(g,h,i)perylene, and phenanthrene] did not have a 

listed toxicity value for use in the quantitative risk assessment; therefore, no risks were estimated for 

exposure to these chemicals. These chemicals were detected at low frequencies and at levels that 

were comparable .to other pesticides and PAHs in sediment. These uncertainties could possibly 

underestimate the carcinogenic and noncarcinogenic risk at IR 8, but without additional toxicity 

information, this remains unknown. 

l One chemical in lobster tissue (delta-BHC) did not have a listed toxicity value for use in the 

quantitative risk assessment; therefore, no risks were estimated for exposure to delta-BHC. Delta- 

BHC was detected at similar levels to other pesticides detected in lobster tissue. Most of these 

pesticides were not selected as COPCs. These uncertainty could possibly underestimate the 

carcinogenic and noncarcinogenic risk at IR 8, but without additional toxicity information, this remains 

unknown. 

8.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for IR 8. 

8.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment, a subset of chemicals, called 

COCs, was selected for the evaluation of RGOs. At IR 8, COCs were included in the RGO evaluation only 

if the COC’s contribution to risk exceeds a cancer risk level of 1E-06 or a hazard quotient of 0.1. The 

COCs selected at IR 8 are as follows: 

l Sediment 

- Antimony 

- Arsenic 

- Iron 

- Thallium 
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• Three chemicals in sediment [delta-BHC, benzo(g,h,i)perylene, and phenanthrene) did not have a 

listed toxicity value for use in the quantitative risk assessment; therefore, no risks were estimated for 

exposure to these chemicals. These chemicals were detected at low frequencies and at levels that 

were comparable to other pesticides and PAHs in sediment. These uncertainties could possibly 

underestimate the carcinogenic and noncarcinogenic risk at IR 8, but without additional toxicity 

information, this remains unknown. 

• One chemical in lobster tissue (delta-BHC) did not have a listed toxicity value for use in the 

quantitative risk assessment; therefore, no risks were estimated for exposure to delta-BHC. Delta

BHC was detected at similar levels to other pesticides detected in lobster tissue. Most of these 

pesticides were not selected as COPCs. These uncertainty could possibly underestimate the 

carcinogenic and noncarcinogenic risk at IR 8, but without additional toxicity information, this remains 

unknown. 

8.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for IR 8. 

8.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment, a subset of chemicals, called 

COCs, was selected for the evaluation of RGOs. At IR 8, COCs were included in the RGO evaluation only 

if the COC's contribution to risk exceeds a cancer risk level of 1 E-06 or a hazard quotient of 0; 1. The 

COCs selected at IR 8 are as follows: 

• Sediment 

Antimony 

Arsenic 

Iron 

Thallium 
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Antimony, arsenic, iron, and thallium were selected as COCs in soil because their contribution to the 

noncarcinogenic risk is greater than 0.1 (future residential receptor). 

0 Surface Water 

- Antimony 

- Arsenic 

- Iron 

Antimony, arsenic, and iron were selected as COCs in surface water because their contribution to the 

noncarcinogenic risk is greater than 0. I (future residential receptor). 

8.6.7.2 Remedial Goal Options 

Table 8-24 lists RGOs for COCs in surface water based on WQS (for consumption of water and 

organisms). RGOs are not listed for sediment because generic levels for sediment exposure have not 

been established. The RGOs developed according to site-specific baseline risk assessment assumptions 

are listed for a range of three target risk levels in Table 8-25 (sediment - future resident) and Table 8-26 

(surface water - future resident). These site-specific RGOs are intended to provide the risk manager with 

a range of values that can facilitate the evaluation of potential remediation strategies. Further explanation 

of the derivations and assumptions related to these RGOs is presented in Section 3.2.7 of Appendix C. 

8.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 8-27 and 8-28. The pulrpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information: 

l Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium 

l Representative concentrations for each COPC in each applicable medium 

l Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 
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Antimony, arsenic, iron, and thallium were selected as COCs in soil because their contribution to the 

noncarcinogenic risk is greater than 0.1 (future residential receptor). 

• Surface Water· 

Antimony 

Arsenic 

Iron 

Antimony, arsenic, and iron were selected as COCs in surface water because their contribution to the 

noncarcinogenic risk is greater than 0.1 (future residential receptor). 

8.6.7.2 Remedial Goal Options 

Table 8-24 lists RGOs for COCs in surface water based on WQS (for consumption of water and 

organisms). RGOs are not listed for sediment because generic levels for sediment exposure have not 

been established. The RGOs developed according to site-specific baseline risk assessment assLlmptions 

are listed for a range of three target risk levels in Table 8-25 (sediment - future resident) and Table 8-26 

(surface water - future resident). These site-specific RGOs are intended to provide the risk manager with 

a range of values that can facilitate the evaluation of potential remediation strategies. Further explanation 

of the derivations and assumptions related to these RGOs is presented in Section 3.2.7 of Appendix C. 

8.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 8-27 and 8-28. The pUlrpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide the following information.: 

• Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium 

• Representative concentrations for each CO PC in each applicable medium 

• Estimated individual and total carcinogenic and noncarcinogenic risks arranged by receptor and land 

use 
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TABLE 8-24 

TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE WATER AT IR 8 
NAS KEY WEST 

‘&I 

TABLE 8-25 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SEDIMENT AT IR 8 

NAS KEY WEST 

Carcinogenic Cleanup Levels I Noncarcinogenic Cleanup Levels 
cot ‘l.OOE-06 1 1.00E-05 1 l.OOE-04 1 0.1 I 1 I 3 

INORGANICS (mglkg) 
Antimony 10.5 105 314 
Arsenic 3.2 32 97 
Iron 7,800 78,000 230,000 
Thallium 2.1 21 62.7 

TABLE 8-26 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SURFACE WATER AT IR 8 

NAS KEY WEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 
cot 1 .OOE-06 1 l.OOE-05 1 1 .OOE-04 1 0.1 I 1 3 

INORGANICS (mglkg) 
Antimony 10.1 101 303 
Arsenic 7.6 76 227 
Iron 7,600 76,000 230,000 
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TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE WATER AT IR 8 
NAS KEY WEST 

Human Health Criteria 
Water+Organism 

COC Consumption (~g/L) 
Antimony 14 
Arsenic 0.018 
Iron -

TABLE 8-25 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SEDIMENT AT IR 8 

NASKEYWEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 
COC 1.00E-06 1.00E-05 1.00E-04 0.1 1 3 

INORGANICS (mg/kg) 
Antimony - - - 10.5 105 314 
Arsenic - - - 3.2 32 97 
Iron - - - 7,800 78,000 230,000 
Thallium - - - 2.1 21 62.7 

TABLE 8-26 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SURFACE WATER AT IR 8 

NAS KEY WEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 
COC 1.00E-06 1.00E-05 1.00E-04 0.1 1 3 

INORGANICS (mg/kg) 
Antimony - - - 10.1 101 303 
Arsenic - - - 7.6 76 227 
Iron - - - 7,600 76,000 230,000 
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TABLE 8-27 

RME -- CHEMICAL SPECIFIC RISKS AT IR 8 
NAS KEY WEST 
PAGE 1 OF 12 

Parameter 

SUBSURFACE SOIL 

Dose-Response Parameters Future Resident -- Child and Adult 
Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskf4’ 

RfD”’ RfD”’ RfD”’ SF’2’ SF’2’ 
I 

SF12’ Concentration’3’ Ingestion1 Dermal IInhalation I Total llngestionl Dermal (Inhalation1 Total 

lnorganics 

Arsenic 
Subtotal 
SEDIMENT 

I3.00E-0416.00E-051 - II SOE+00~7.50E+OO~ 1.51 E+Ot 3.9 1 NA NA NA NA NA NA NA NA 

1 NA 1 NA 1 

1 1 1 1 1 1 

NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

1 

NA 1 

1 

NA 1 NA 1 NA 1 NA 1 NA 1 NA 

lnorganics 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene - - - 

Benzo(k)fluoranthene - - - 

Chrysene 
Indeno(l,2,3-cd)pyrene - - - 
Subtotal NA NA NA 
SURFACE WATER 

7.30E-01 l&E+00 3.1 OE-01 130 4.2E-08 NA NA 4.2E-08 NA NA NA NA 
7.30E+OO 1.46E+Ol 3.1 OE+OO 130 4.2E-07 NA NA 4.2E-07 NA NA NA NA 
7.30E-01 1.46E+OO 3.10E-01 160 52E-08 NA NA 52E-08 NA NA NA NA 
7.30E-02 1.46E-01 3.1 OE-02 140 4.6E-09 NA NA 4.6E-09 NA NA NA NA 
7.30E-03 1.46E-02 3.1 OE-03 160 52E-10 NA NA 52E-10 NA NA NA NA 
7.30E-01 1.46E+OO 3.10E-01 100 3.3E-08 NA NA 3.3E-08 NA NA NA NA 

NA NA NA NA 9.5E-06 3.4E-05 NA 4.4E-05 8.4E+OO 6SE-01 NA S.OE+OO 

lnoroanics . . . . . a------- 

Aluminum 
Antimony 

Arsenic 

Barium 

Cadmium 

Iron 

Lead 

Manganese 
Tin 

jl.OOE+OO~2.OOE-011 - 1 - 1 - 1 I 2,030 NA NA NA NA 4.8E-03 3.2E-03 NA 8.1 E-03 
14.00E-0418.00E-051 - I~ -----I - I - I 220 NA NA NA NA 1.3E+OO 8.8E-01 NA 2.2E+OO 
t 3.00E-0416.00E-051 - 1 SOE+OO 7SOE+OO 1.51 E+Ol 57.3 3.2E-05 1.2E-05 NA 4.4E-05 4SE-01 3.OE-01 NA 7.6E-01 
I7.00E-02 II &E-02( 1.43E-0~ 4- - - 29.2 NA NA NA NA 9.9E-04 6.6E-04 NA 1.7E-03 
15.00E-0411 .OOE-041 5.71 E-O! 5- - 6.30E+OO 6.51 NA NA NA NA 3.1E-02 2.1 E-02 NA 5.2E-02 

3.00E-01 6.00E-02 - .- - - 305,000 NA NA NA NA 2.4E+OO 1.6E+OO NA 4.OE+OO 
82.2 NA NA NA NA NA NA NA NA 

5.00E-03 l.OOE-03 1.43E-05 - - 294 NA NA NA NA 3.OE-02 2.OE-02 NA 5.1 E-02 
6.00E-01 1.20E-01 - 72.5 NA NA NA NA 2.9E-04 1.9E-04 NA 4.8E-04 

ex> 
I 
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TABLE 8-27 

RME -- CHEMICAL SPECIFIC RISKS AT IR 8 
NAS KEY WEST 
PAGE 1 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

Parameter 
SUBSURFACE SOIL 

Inorganics 
Arsenic 
Subtotal 
SEDIMENT 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Nickel 
Thallium 

Oral I Dermal I Inhalation I 
Rm(1) Rm(1) Rm(1) 

1.00E+00 2.00E-01 -
4.00E-04 B.OOE-OS -
3.00E-04 6.00E-OS -
1.00E-03 2.00E-04 -
5.00E-03 1.00E-03 -
4.00E-02 B.00E-03 -
3.00E-Ol 6.00E-02 -
1.4DE-Ol 2.BOE-02 -
2.00E-02 4.00E-03 -
B.OOE-OS 1.60E-OS -

Semlvolatlle Organic Compounds 
8enzo(a)anthracene 
8enzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Indeno(1,2,3-cd)pyrene 
Subtotal 
SURFACE WATER 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Iron 
Lead 
Manganese 
Tin 

-

-
-
-

-
-

NA 

1.00E+00 
4.00E-04 
3.00E-04 
7.00E-02 
S.00E-04 
3.00E-01 

-
S.00E-03 
6.00E-01 

- -
- -
- -
- -
- -

- -
NA NA 

2.00E-01 -
B.00E-05 -
6.00E-OS -
1.4DE-02 1.43E-04 
1.00E-04 S.71E-OS 
6.00E-02 -

- -
1.00E-03 1.43E-OS 
1.20E-Ol -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.51 E+Ol 

- - -
- - 4.20E+01 

- - -

- - -

- - -
- - -
- - -

7.30E-Ol 1.46E+00 3.10E-Ol 
7.30E+00 1.46E+Ol 3.10E+00 
7.30E-Ol 1.46E+00 3.10E-01 
7.30E-02 1.46E-01 3.10E-02 
7.30E-03 1.46E-02 3.10E-03 
7.30E-01 1.46E+OO 3.10E-01 

NA NA NA 

- - -

- - -
1.S0E+00 7.S0E+00 1.51 E+01 

- - -
- - 6.30E+00 

- - -
- - -
- - -

- - -

Representative Cancer Risk I Non-Cancer Riskl') 

Concentration(3 Ingestionl Dermallinhalationi Total Iingestioni Dermallinhalationi 

3.9 
NA 

6,700 NA NA NA NA 2.4E-02 1.2E-03 NA 
11 NA NA NA NA 1.0E-01 4.BE-03 NA 

13.3 B.9E-06 3.4E-OS NA 4.3E-OS 1.6E-Ol 2.SE-01 NA 
2.91 NA NA NA NA 1.1 E-02 5.1 E-03 NA 
22.7 NA NA NA NA 1.7E-02 7.9E-04 NA 
611 NA NA NA NA 5.6E-02 2.7E-03 NA 

27,100 NA NA NA NA 3.3E-Ol 1.6E-02 NA 
546 NA NA NA NA 1.4E-02 6.BE-04 NA 
42 NA NA NA NA 7.7E-03 3.7E-04 NA 
16B NA NA NA NA 7.7E+00 3.7E-Ol NA 

130 4.2E-OB NA NA 4.2E-OB NA NA NA 
130 4.2E-07 NA NA 4.2E-07 NA NA NA 
160 S.2E-OB NA NA S.2E-OB NA NA NA 
140 4.6E-09 NA NA 4.6E-09 NA NA NA 
160 S.2E-10 NA NA S.2E-l0 NA NA NA 
100 3.3E-OB NA NA 3.3E-OB NA NA NA 
NA 9.SE-06 3.4E-OS NA 4.4E-OS B.4E+OO 6.SE-Ol NA 

2,030 NA NA NA NA 4.BE-03 3.2E-03 NA 
220 NA NA NA NA 1.3E+00 B.BE-Ol NA 
57.3 3.2E-05 1.2E-OS NA 4.4E-OS 4.SE-01 3.0E-01 NA 
29.2 NA NA NA NA 9.9E-04 6.6E-04 NA 
6.51 NA NA NA NA 3.1E-02 2.1E-02 NA 

305,000 NA NA NA NA 2.4E+00 1.6E+00 NA 
B2.2 NA NA NA NA NA NA NA 
294 NA NA NA NA 3.0E-02 2.0E-02 NA 
72.5 NA NA NA NA 2.9E-04 1.9E-04 NA 

Total 

2.6E-02 
1.1 E-Ol 
4.1 E-Ol 
1.6E-02 
1.7E-02 
S.BE-02 
3.5E-Ol 
1.SE-02 
B.OE-03 
B.OE+OO 

NA 
NA 
NA 
NA 
NA 
NA 

9.0E+00 

B.l E-03 
2.2E+00 
7.6E-Ol 
1.7E-03 
S.2E-02 
4.0E+00 

NA 
5.1 E-02 
4.BE-04 

m --::u -'"(J) 
~< <D . 

"" -'" 
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I 1 
1. Urn 

Parameter RfD”’ 1 R;;;;;;’ 

Vanadium 

Zinc 

I.. . “......V.V.V 

nrat I brmal IInhalation Reoresentative 
ent -- Child and Adult 

Cancer Risk I Non-Cancer Risk’4’ I 
DPse-RespPn.ce Paramderc I I Future Resid’ 

nra’ l nnrmal Inhalation _._. - _______ . . . . . -.-_.-.. .--r ._--........ 

RtD”’ SF’*’ SF”’ SF’2’ Concentration’3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

I7.00E-0311.40E-03 - - - - 13.7 NA NA NA NA 4.6E-03 3.1E-03 NA 7.8E-03 

1 ~.OOE-01 I ~.OOE-02 - 6,230 NA NA NA NA 4.9E-02 3.3E-02 NA 8.2E-02 

Pesticide/PCBs 
1Aroclor-I 242 I - I - I I2.00E+00~4.00E+00~ - 1 1.1 1 1.7E-07 1 NA 1 NA 1 1.7E-07 1 NA 1 NA 1 NA 1 NA 

Semivolatile Organic Compounds 
Bis(2-ethylhexyl)phthalateI 2.00E-0211 .OOE-021 - I 1.40E-0212.80E-021 - I 5 1 2.6E-08 I.1 .OE-071 NA 1 1.3E-07 1 59E-04 1 1.2E-03 1 NA 1 1.8E-03 

Dibenzo(a,h)anthracene I - I - I - /7.30E+00~1.46E+Ol~ 3.10E+OOI 0.43 1 I.~E-06 I NA I NA I I .2~-06 I NA I NA I NA I NA 

Volatile Organic Compounds 
Acetone 1 1 .OOE-01 18.00E-021 - 1 - 1 - 1 - 1 48 1 NA 1 NA 1 NA 1 NA 1 1 .lE-03 1 NA 1 NA 1 NA 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 3.4E-05 I1.2E-051 NA 1 4.6E-05 1 4.3E+OO 12.9E+OOj NA 1 7.2E+OO 

SHELLFISH-- LOBSTER”’ 

PesticideslPCBs 
Chlorobenzilate I2,OOE-021 - 1 - I2.7OE-011 - 1 - 1 0.01375 11.23E-061 NA 1 NA 11.23E-0615.3OE-041 NA 1 NA 15.3OE-041 
SHELLFISH- CRAB”’ 

lnorganics 
Cower 14.00E-02) - 1 - 1 - 1 - 1 - 1 5.4 1 NA 1 NA 1 NA 1 NA II .04E-011 NA 1 NA Il.O4E-011 

PesticideslPCBs 

Aldrin 

Chlorobenzilate 

Subtotal 

TOTAL 

3.00E-05 - - 1.70E+Ol - - 0.00041 2.30E-06 NA NA 2.30E-06 l.O5E-02 NA NA l.O5E-02 

2.00E-02 - - 2.70E-01 - - 0.086 7.68E-06 NA NA 7.68E-06 3.42E-03 NA NA 3.42E-03 

NA NA NA NA NA NA NA l.lE-05 NA NA l.lE-05 1.2E-01 NA NA 1.2E-01 

NA NA NA NA NA NA NA 5.5E-05 4.6E-05 NA l.OE-04 1.3E+Ol 3.5E+OO NA 1.6E+ol 

Oral 

Parameter Rm(1) 

Vanadium 7.00E-03 

Zinc 3.00E-01 
.. 

Acetone 

Subtotal 

SHELLFISH-- LOBSTER 

Pesticides/PCBs 
()) 

Chlorobenzilate I 
CD 
N SHELLFISH-- CRAB 

Inorganics 

!copper !4.00E-02! 

Pesticides/PCBs 

Aldrin 3.00E-05 

Chlorobenzilate 2.00E-02 

Subtotal NA 

TOTAL NA 

TABLE 8-27 
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Dose-Response Parameters Future Resident -- Child and Adult 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk!') 
Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3 Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

1.40E-03 - - - - 13.7 NA NA NA NA 4.6E-03 3.1E-03 NA 7.8E-03 

6.00E-02 - - - - 6,230 NA NA NA NA 4.9E-02 3.3E-02 NA 8.2E-02 

12.00E+0014.00E+001 1.1 11.7E-071 NA I NA 11.7E-071 NA NA NA NA 

5 

0.43 

46 
NA 

0.01375 

5.4 NA NA NA NA I 1.04E-01 I NA NA I 1.04E-01 I 
- - 1.70E+01 - - 0.00041 2.30E-06 NA NA 2.30E-06 1.05E-02 NA NA 1.05E-02 

- - 2.70E-01 - - 0.086 7.68E-06 NA NA 7.68E-06 3.42E-03 NA NA 3.42E-03 

NA NA NA NA NA NA 1.1 E-05 NA NA 1.1 E-05 1.2E-01 NA NA 1.2E-01 

NA NA NA NA NA NA 5.5E-05 4.6E-05 NA 1.0E-04 1.3E+01 3.5E+00 NA 1.6E+01 
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Dose-Response Parameters Trespasser -Adult 
Oral Dermal inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskf4) 

Parameter RfD”’ RtD”’ RfD”’ SF’*’ SF’*’ SF’*’ Concentration’3’ lngestionl Dermal IInhalation Total llngestiofil Dermal IInhalation Total 
SUBSURFACE SOIL 

lnorganics 

Arsenic I3.00E-0416.OOE-05j - II .50E+00~7.50E+00~ 1 Sl E+Ol 1 3.9 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
SEDIMENT 

co 
I co 

W 
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Dose-Response Parameters Trespasser - Adult 

Parameter 
SUBSURFACE SOIL 

Inorganics 
Arsenic 
Subtotal 
SEDIMENT 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Nickel 
Thallium 

Oral I Dermal Iinhalationi 
Rm(1) Rm(1) Rm(1) 

1.00E+00 2.00E-Ol -
4.00E-04 8.00E-OS -

3.00E-04 6.00E-OS -

1.00E-03 2.00E-04 -
S.00E-03 1.00E-03 -
4.00E-02 8.00E-03 -
3.00E-Ol 6.00E-02 -
1.40E-Ol 2.80E-02 -
2.00E-02 4.00E-03 -
8.00E-OS 1.60E-OS -

Semlvolatlle Organic Compounds 
8enzo(a)anthracene 
8enzo(a)pyrene 
8enzo(b )fluoranthene 
8enzo(k)fluoranthene 
Chrysene 
Indeno(l,2,3-cd)pyrene 
Subtotal 
SURFACE WATER 

Inorganics 
Aluminum 
Antimony 
Arsenic 
8arium 
Cadmium 
Iron 
Lead 
Manganese 
Tin 

-
-
-
-
-

-
NA 

1.00E+00 
4.00E-04 
3.00E-04 
7.00E-02 
S.00E-04 
3.00E-Ol 

-
S.00E-03 
6.00E-Ol 

- -
- -
- -
- -
- -
- -

NA NA 

2.00E-Ol -
8.00E-OS -
6.00E-OS -
1.4OE-02 1.43E-04 
1.00E-04 S.71E-OS 
6.00E-02 -

- -
1.00E-03 1.43E-OS 
1.20E-Ol -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.S1 E+Ol 

- - -
- - 4.20E+Ol 

- - -
- - -
- - -
- - -
- - -

7.30E-Ol 1.46E+00 3.10E-Ol 
7.30E+00 1.46E+Ol 3.10E+00 
7.30E-Ol 1.46E+00 3.10E-Ol 
7.30E-02 1.46E-Ol 3.10E-02 
7.30E-03 1.46E-02 3.10E-03 
7.30E-Ol 1.46E+00 3.10E-Ol 

NA NA NA 

- - -

- - -
1.S0E+00 7.S0E+00 1.Sl E+Ol 

- - -
- - 6.30E+00 

- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Riskl"' 

Concentration(3 Ingestionl Dermallinhalationi Total Iingestioni Dermallinhalationi 

3.9 
NA 

6,700 NA NA NA NA 6.3E-04 1.8E-04 NA 
11 NA NA NA NA 2.6E-03 7.4E-04 NA 

13.3 S.lE-07 4.7E-06 NA S.2E-06 4.2E-03 3.8E-02 NA 
2.91 NA NA NA NA 2.7E-04 7.9E-04 NA 
22.7 NA NA NA NA 4.3E-04 1.2E-04 NA 
611 NA NA NA NA 1.4E-03 4.1 E-04 NA 

27,100 NA NA NA NA 8.SE-03 2.4E-03 NA 
S46 NA NA NA NA 3.7E-04 1.1 E-04 NA 
42 NA NA NA NA 2.0E-04 S.7E-OS NA 
168 NA NA NA NA 2.0E-Ol S.7E-02 NA 

130 2.4E-09 NA NA 2.4E-09 NA NA NA 
130 2.4E-08 NA NA 2.4E-08 NA NA NA 
160 3.0E-09 NA NA 3.0E-09 NA NA NA 
140 2.6E-l0 NA NA 2.6E-l0 NA NA NA 
160 3.0E-l1 NA NA 3.0E-ll NA NA NA 
100 1.9E-09 NA NA 1.9E-09 NA NA NA 
NA S.4E-07 4.7E-06 NA S.2E-06 2.2E-Ol 1.0E-Ol NA 

2,030 NA NA NA NA 2.SE-04 1.4E-04 NA 
220 NA NA NA NA 6.7E-02 3.9E-02 NA 
S7.3 2.8E-06 1.6E-06 NA 4.SE-06 2.3E-02 1.3E-02 NA 
29.2 NA NA NA NA S.l E-OS 2.9E-OS NA 
6.S1 NA NA NA NA 1.6E-03 9.1 E-04 NA 

30S,OOO NA NA NA NA 1.2E-Ol 7.1 E-02 NA 
82.2 NA NA NA NA NA NA NA 
294 NA NA NA NA 1.6E-03 9.0E-04 NA 
72.S NA NA NA NA 1.SE-OS 8.SE-06 NA 

Total 

8.1E-04 
3.3E-03 
4.2E-02 
1.1 E-03 
S.SE-04 
1.8E-03 
1.lE-02 
4.7E-04 
2.SE-04 
2.SE-Ol 

NA 
NA 
NA 
NA 
NA 
NA 

3.2E-Ol 

3.9E-04 
1.1 E-Ol 
3.7E-02 
8.0E-OS 
2.SE-03 
2.0E-Ol 

2.SE-03 
2.3E-OS 

0> ....... ::0 ...... co 
~< co . 
--.j ...... 
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Dose-Response Parameters Trespasser - Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Parameter RtD”’ RfD”’ RfD”’ SF”’ SF’*’ SF’*’ Concentrationf3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

Vanadium 7.00E-03 1.40E-03 - 13.7 NA NA NA NA 2.4E-04 1.4E-04 NA 3.8E-04 

Zinc 3.00E-01 6.00E-02 - 6,230 NA NA NA NA 2.5E-03 1 SE-03 NA 4.OE-03 

PesticidelPCBs 

Aroclor-1242 I - I - I I2.00E+00~4.00E+00~ - 1 1.1 1 I.~E-08 I NA I NA I ISE-08 I NA I NA I NA I NA 

Semivolatile Organic Compounds 
Bis(2-ethylhexyl)phthalate I2.00E-02 II .OOE-021 - I 1.40E-02 ]2.80E-021 - I 5 1 2.3E-09 Il.4E-081 NA 1 1.6E-08 1 3.lE-05 1 1.8E-041 NA 1 2.lE-04 

Dibenzc(e,h)anthracene I - I - I - ~7.30E+00~1.46E+01~ 3.lOE+OOI 0.43 1 l.OE-07 1 NA 1 NA 1 l.OE-07 1 NA 1 NA 1 NA 1 NA 

Volatile Organic Compounds 

Acetone I .OOE-01 I~.ooE-021 - I - I - I - I 46 1 NA 1 NA 1 NA 1 NA 1 5.6E-05 1 NA 1 NA 1 5.6E-05 

Subtotal NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 3.oE-06 /1.7E-061 NA 1 4.6E-06 1 2.2E-01 1 1.3E-01 1 NA 1 3SE-01 

SHELLFISH-- LOBSTER 5’ 

PesticideslPCBs 
Chlorobenzilate I2.ooE-021. - 1 - I2.7oE-011 - 1 - 1 0.01375 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA I NA 1 

SHELLFISH-- CRAB”’ 
lnorganics 

Copper 

Pesticides/PCBs 

Aldrin 
Chlorobenzilate 

Subtotal 
TOTAL 

I4.00E-021 - 1 - 1 - 1 - 1 - 1 5.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

3.00E-05 - - 1.70E+Ol - - 0.00041 NA NA NA NA NA NA NA NA 

2.00E-02 - - 2.70E-01 - - 0.086 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 3.5E-06 6.3E-06 NA 9.8E-06 4.4E-01 2.3E-01 NA 6.6E-01 

» 
~ 
o 
m 
(J) 

cb 
~ 
V) 
U1 
o 

Parameter 

Vanadium 

Zinc 
.. 

Pesticide/PCBs 

IAroclor-1242 

Acetone 

Subtotal 

SHELLFISH·· LOBSTER 

Pesticides/PCBs 

Chlorobenzilate 

SHELLFISH-- CRAB 

Inorganics 

I Copper 

Pesticides/PCBs 

Aldrin 

Chlorobenzilate 

Subtotal 

TOTAL 

Oral 
RfD(1) 

7.00E·03 

3.00E-01 

14.00E-021 

3.00E-05 

2.00E-02 

NA 

NA 
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Dose·Response Parameters 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk 
RfD(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3 Ingestion Dermal Inhalation 

1.40E-03 . - - - 13.7 NA NA NA 

6.00E-02 - - - . 6,230 NA NA NA 

12.00E +0014.00E+001 1.1 11.5E-OBI NA I NA 

5 

0.43 

46 

NA 

0.01375 

5.4 NA NA NA 

. - 1.70E+01 . - 0.00041 NA NA NA 

- - 2.70E-01 - - 0.086 NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA 3.5E-06 6.3E-06 NA 

Trespasser· Adult 

Non-Cancer Risk!" 

Total Ingestion Dermal Inhalation Total 
NA 2.4E-04 1.4E-04 NA 3.BE-04 
NA 2.5E-03 1.5E-03 NA 4.0E-03 

11.5E-081 NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

9.BE-06 4.4E-01 2.3E-01 NA 6.6E-01 
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8 Dose-Response Parameters Trespasser -Adolescent 
Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk14’ 

Parameter RtD”’ RtD”’ RtD”’ SF’*’ SF’*’ SFf2’ 
I 

. SUBSURFACE SOIL 
COnCet’itratiOd3 Ingestion1 Dermal llnhalationl Total IIngestion Dermal llnhalationl Total 

lnorganics 

Arsenic Subtotal 

SEDIMENT 

I3.OOE-0416.OOE-051 - II .50E+00~7.50E+OO~ 1.51 E+Ol 1 3.9 1 NA 1 NA 1 NA 1 NA 1 1 NA 1 NA 1 1 NA 1 NA 1 NA 1 NA NA NA 1 NA 1 

NA 

1 
NA 

1 

NA 

1 

NA 

1 

NA 

1 

NA 1 NA 

1 

NA 1 NA 1 NA 

inorganics 

Aluminum l.OOE+OO 2.00E-01 - 
Antimony 4.00E-04 8.00E-05 - 
Arsenic 3.00E-04 6.00E-05 - 
Cadmium l.OOE-03 2.00E-04 - 
Chromium 500E-03 l.OOE-03 - 
Copper 4.00E-02 8.00E-03 - 
Iron 3.00E-01 6.00E-02 - 
Manganese 1.4OE-01 2.80E-02 - 
Nickel 2.00E-02 4.00E-03 - 
Thallium 8.00E-05 1.60E-05 - 

Semivolatile Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene - - - 
Benzo(k)fluoranthene - - - 

Chrysene 
Indeno(l,2,3-cd)pyrene - - - 
Subtotal NA NA NA 
SURFACE WATER 

6,700 NA NA NA NA 1.4E-03 2.8G04 NA 1.7E-03 
11 NA NA NA NA 57E-03 1.2E-03 NA 6.8E-03 

150E+OO 7.50E+OO 1.51 E+Ol 13.3 6.4E-07 4.3E-06 NA 4.9E-06 9.1E-03 6.OE-02 NA 6.9E-02 
2.91 NA NA NA NA 6.OE-04 1.2E-03 NA 1.8E-03 

4.20E+Ol 22.7 NA NA NA NA 9.3E-04 1.9E-04 NA 1 .I E-03 
611 NA NA NA NA 3.1E-03 6.5E-04 NA 3.8E-03 

27,100 NA NA NA NA 1.9E-02 3.8E-03 NA 2.2E-02 
546 NA NA NA NA 8.OE-04 1.7E-04 NA 9.7E-04 
42 NA NA NA NA 4.3E-04 8.9E-05 NA 5.2E-04 
168 NA NA NA NA 4.3E-01 8.9E-02 NA 5.2E-01 

7.30E-01 1.46E+OO 3.1 OE-01 130 3.1E-09 NA NA 3.1E-09 NA NA NA NA 
7.30E+OO 1.46E+Ol 3.10E+OO 130 3.1E-08 NA NA 3.1E-08 NA NA NA NA 
7.30E-01 1.46E+OO 3.10E-01 160 3.8E-09 NA NA 3.8E-09 NA NA NA NA 
7.30E-02 l&E-01 3.1 OE-02 140 3.3E-10 NA NA 3.3E-10 NA NA NA NA 
7.30E-03 1.46E-02 3.10E-03 160 3.8E-11 NA NA 3.8E-11 NA NA NA NA 
7.30E-01 1.46E+OO 3.1 OE-01 100 2.4E-09 NA NA 2.4E-09 NA NA NA NA 

NA NA NA NA 6.8E-07 4.3E-06 NA 4.9E-06 4.7E-01 1.6E-01 NA 6.3E-01 

» 
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Dose-Response Parameters Trespasser - Adolescent 

Parameter 
. SUBSURFACE SOIL 

Inorganics 
Arsenic 

Subtotal 

SEDIMENT 
Inorganics 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Nickel 

Thallium 

Oral \ Dermal \Inhalation\ 
RW(1) RW(1) RW(1) 

1.00E+00 2.00E-Ol -
4.00E-04 8.00E-05 -
3.00E-04 6.00E-05 -
1.00E-03 2.00E-04 -
5.00E-03 1.00E-03 -
4.00E-02 8.00E-03 -
3.00E-Ol 6.00E-02 -
1.4OE-Ol 2.80E-02 -
2.00E-02 4.00E-03 -
8.00E-05 1.60E-OS -

Semlvolatlle Organic Compounds 
8enzo(a)anthracene 

8enzo(a)pyrene 

8enzo(b )fluoranthene 

8enzo(k)fluoranthene 

Chrysene 

Indeno(1,2,3-cd)pyrene 

Subtotal 

SURFACE WATER 
Inorganics 

Aluminum 

Antimony 

Arsenic 

8arium 

Cadmium 

Iron 

Lead 

Manganese 

Tin 

-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

3.00E-04 

7.00E-02 

S.00E-04 

3.00E-Ol 

-
5.00E-03 

6.00E-Ol 

- -
- -
- -

- -
- -
- -

NA NA 

2.00E-Ol -
8.00E-05 -

6.00E-OS -
1.40E-02 1.43E-04 

1.00E-04 S.71E-05 

6.00E-02 -
- -

1.00E-03 1.43E-OS 

1.20E-Ol -

Oral \ Dermal \Inhalation 
SF(2) SF(2) SF(2) 

- - -
- - -

1.50E+00 7.50E+00 1.51E+Ol 

- - -
- - 4.20E+Ol 

- - -
- - -
- - -

- - -
- - -

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E-Ol 1.46E+00 3.10E-Ol 

NA NA NA 

- - -

- - -
1.S0E+00 7.50E+00 1.51 E+Ol 

- - -
- - 6.30E+00 

- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk(4) 
Concentration(3 Ingestionl Dermallinhalationi Total Iingestioni Dermallinhalationi 

3.9 

NA 

6,700 NA NA NA NA 1.4E-03 2.8E-04 NA 
11 NA NA NA NA 5.7E-03 1.2E-03 NA 

13.3 6.4E-07 4.3E-06 NA 4.9E-06 9.1 E-03 6.0E-02 NA 
2.91 NA NA NA NA 6.0E-04 1.2E-03 NA 
22.7 NA NA NA NA 9.3E-04 1.9E-04 NA 
611 NA NA NA NA 3.1E-03 6.5E-04 NA 

27,100 NA NA NA NA 1.9E-02 3.8E-03 NA 

546 NA NA NA NA 8.0E-04 1.7E-04 NA 

42 NA NA NA NA 4.3E-04 8.9E-05 NA 
168 NA NA NA NA 4.3E-01 8.9E-02 NA 

130 3.1E-09 NA NA 3.1E-09 NA NA NA 
130 3.1E-08 NA NA 3.1 E-08 NA NA NA 
160 3.8E-09 NA NA 3.8E-09 NA NA NA 
140 3.3E-l0 NA NA 3.3E-l0 NA NA NA 
160 3.8E-ll NA NA 3.8E-ll NA NA NA 

100 2.4E-09 NA NA 2.4E-09 NA NA NA 
NA 6.8E-07 4.3E-06 NA 4.9E-06 4.7E-Ol 1.6E-Ol NA 

2,030 NA NA NA NA 5.4E-04 2.2E-04 NA 

220 NA NA NA NA 1.5E-Ol 6.1 E-02 NA 
57.3 3.6E-06 1.SE-06 NA 5.1 E-06 5.1 E-02 2.1 E-02 NA 
29.2 NA NA NA NA 1.1 E-04 4.6E-OS NA 

6.51 NA NA NA NA 3.5E-03 1.4E-03 NA 
~. 

305,000 NA NA NA NA 2.7E-Ol 1.1 E-Ol NA 

82.2 NA NA NA NA NA NA NA 

294 NA NA NA NA 3.4E-03 1.4E-03 NA 

72.5 NA NA NA NA 3.2E-OS 1.3E-05 NA 

Total 

1.7E-03 

6.8E-03 

6.9E-02 

1.8E-03 

1.lE-03 

3.8E-03 

2.2E-02 

9.7E-04 

5.2E-04 

S.2E-01 

NA 

NA 

NA 

NA 

NA 

NA 

6.3E-Ol 

7.7E-04 

2.1 E-Ol 

7.2E-02 

1.6E-04 

4.9E-03 

3.8E-Ol 

NA 

4.8E-03 

4.6E-05 

(» 
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Dose-Response Parameters Trespasser - Adolescent 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk14’ 

Parameter RtD”’ RtD”’ Rrn”’ SF’*’ SF”’ SF’*’ Concentration’3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

Vanadium 7.00E-03 14OE-03 - 13.7 NA NA NA NA 5.2E-04 2.2E-04 NA 7.4E-04 

Zinc 3.00E-01 6.00E-02 - 6,230 NA NA NA NA 5.5E-03 2.3E-03 NA 7.8E-03 

Pesticide/PCBs 
Aroclor-1242 I - I - I 12.00E+OOj 4.00E+OOl - 1 1.1 1 1.8E-08 1 NA 1 NA 1 1.8E-08 1 NA 1 NA 1 NA 1 NA 1 

Semivolatile Organic Compounds 
Bis(2-ethylhexyl)phthalateI 2.00E-02) 1 .OOE-02) - I 1.40E-0212.80E-02) - I 5 1 2.9E-09 j1.3E-081 NA 1 1.6E-08 1 6.7E-05 I2.9E-04) NA 1 3.5E-04 
Dibenzo(a,h)anthracene I - I - I - 17.30E+OOj 146E+OlI 3.1 OE+OO 1 0.43 1 1.3E-07 1 NA 1 NA 1 1.3E-071 NA 1 NA 1 NA 1 NA 

Volatile Organic Compounds 
Acetone 1 .OOE-0118.00E-021 - 1 - 1 - 1 - 1 46 1 NA 1 NA 1 NA 1 NA 1 1.2E-04 1 NA 1 NA 1 1.2E-04 
Subtotal NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 3.8E-06 I1.5E-061 NA 1 5.3E-06 1 4.8E-01 I2.OE-01 1 NA 1 6.8E-01 

SHELLFISH-- LOBSTER”’ 

Pesticides/PCBs 
Chlorobenzilate I2,00E-021 - 1 - 12.70E-011 - 1 - 1 0.01375 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SHELLFISH-- CRAB”’ 

tnorganics 

Copper 

PesticideslPCBs 

Aldrin 
Chlorobenzilate 

Subtotal 

TOTAL 

I4.00E-021 - 1 - 1 - 1 - 1 - 1 5.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

3.00E-05 - - 1.70E+Ol - - 0.00041 NA NA NA NA NA NA NA NA 

2.00E-02 - - 2.70E-01 - - 0.086 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 4.4E-06 5.8E-06 NA l.OE-05 9.6E-01 3.6E-01 NA 1.3E+OO 
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Parameter 

Vanadium 

Zinc 
.. 

Pestiaides/PCBs 

Chlorobenzilate 

SHELLFISH-- CRAB 

!norganics 

I Copper 

Pesticides/PCBs 

Aldrin 

Chlorobenzilate 

Subtotal 

TOTAL 

Oral 
RfD(1) 

7.00E-03 

3.00E-01 

14.00E-021 

3.00E-05 

2.00E-02 

NA 

NA 

TABLE 8-27 

RME -- CHEMICAL SPECIFIC RISKS AT IR 8 
NAS KEY WEST 
PAGE 6 OF 12 

Dose-Response Parameters Trespasser - Adolescent 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk!') 
Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3 Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation 

1.40E-03 - - - - 13.7 NA NA NA NA 5.2E-04 2.2E-04 NA 

6.00E-02 - - - - 6,230 NA NA NA NA 5.5E-03 2.3E-03 NA 

I 2.00E+0014.00E+001 1.1 11.BE-OBI NA NA 11.BE-OBI NA NA NA 

5 

0.43 

46 
NA 

0.01375 

5.4 NA NA NA NA NA NA NA 

- - 1.70E+01 - - 0.00041 NA NA NA NA NA NA NA 

- - 2.70E-01 - - 0.OB6 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA 4.4E-06 5.BE-06 NA 1.0E-05 9.6E-01 3.6E-01 NA 

Total 

7.4E-04 

7.BE-03 

NA 

NA 

NA 

NA 

NA 

1.3E+00 
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8 Dose-Response Parameters Maintenance Worker 
Oral Dertnal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk14’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF’*’ SF”’ SF”’ 
I 

SUBSURFACE SOIL 
Concentratiod3’ Ingestion1 Dermal IInhalation) Total llngestionl Dermal Inhalation1 Total 

lnorganics 

I3.00E-0416.00E-051 - II .50E+0017,50E+001 1.51 E+Ol 1 3.9 1 NA 1 NA 1 NA 1 NA 1 NA NA 1 NA 1 NA 1 1 NA 1 NA 1 1 
1 1 

1 1 NA NA 1 NA NA NA NA NA 
1 

NA 
1 

NA 
1 

NA 
1 

NA 

SEDIMENT 
1 

NA 
1 NA 

Inoraanics 

IArsenic I3.00E-0416. 

ICadmium i 1 .OOE-03 I2.00E-041 - 1 

IManaanese II .4OEm 

Benzo(a)pyrene 

Benzo(b)fluoranthene - - - 

BenzolkHluoranthene - - - 

.--- -- . . 

7.30E-01 II .1.-m --, _. . _, 
7.30E-021 1.46E-01 I 3 101 

lnorganics 

Iron 3.00E-01 6.00E-02 - 305,000 NA NA NA NA NA NA NA NA 
Lead 82.2 NA NA NA NA NA NA NA NA 
Manganese 5.OOE-03 l.OOE-03 l&E-05 - - - 294 NA NA NA NA NA NA NA NA 
Tin 6.00E-01 1.20E-01 - 72.5 NA NA NA NA NA NA NA NA 
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Dose-Response Parameters Maintenance Worker 

Parameter 
SUBSURFACE SOIL 

Inorganics 
Arsenic 
Subtotal 
SEDIMENT 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Nickel 
Thallium 

Oral I Dermal Iinhalationi 
RID(1) RID(1) RID(1) 

1.00E+00 2.00E-01 -
4.00E-04 8.00E-OS -
3.00E-04 6.00E-OS -
1.00E-03 2.00E-04 -
S.OOE-03 1.00E-03 -
4.00E-02 B.00E-03 -
3.00E-01 6.00E-02 -
1.40E-01 2.BOE-02 -
2.00E-02 4.00E-03 -
B.OOE-OS 1.60E-OS -

SemlVolatlle Organic Compounds 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Indeno(1,2,3-cd)pyrene 
Subtotal 
SURFACE WATER 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Iron 
Lead 
Manganese 
Tin 

-
-
-

-
-
-

NA 

1.00E+00 
4.00E-04 
3.00E-04 
7.00E-02 
S.00E-04 
3.00E-01 

-

S.00E-03 
6.00E-01 

- -

- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
B.OOE-OS -
6.00E-OS -
1.40E-02 1.43E-04 
1.00E-04 S.71E-OS 
6.00E-02 -

- -
1.00E-03 1.43E-OS 
1.20E-01 -

Oral I Dermal IlnhalatiOn 
SF(2) SF(2) SF(2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.Sl E+01 

- - -

- - 4.20E+01 

- - -
- - -
- - -

- - -
- - -

7.30E-01 1.46E+00 3.10E-01 
7.30E+00 1.46E+01 3.10E+00 
7.30E-01 1.46E+00 3.10E-01 
7.30E-02 1.46E-01 3.10E-02 
7.30E-03 1.46E-02 3. 1 OE-03 
7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -

1.S0E+00 7.S0E+00 1.Sl E+01 

- - -
- - 6.30E+00 

- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Riskl4J 
Concentration{3 Ingestionl Dermallinhalationi Total Iingestioni Dermallinhalationi 

3.9 
NA 

6,700 NA NA NA NA NA NA NA 
11 NA NA NA NA NA NA NA 

13.3 NA NA NA NA NA NA NA 
2.91 NA NA NA NA NA NA NA 
22.7 NA NA NA NA NA NA NA 
611 NA NA NA NA NA NA NA 

27,100 NA NA NA NA NA NA NA 
S46 NA NA NA NA NA NA NA 
42 NA NA NA NA NA NA NA 
16B NA NA NA NA NA NA NA 

130 NA NA NA NA NA NA NA 
130 NA NA NA NA NA NA NA 
160 NA NA NA NA NA NA NA 
140 NA NA NA NA NA NA NA 
160 NA NA NA NA NA NA NA 
100 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

2,030 NA NA NA NA NA NA NA 
220 NA NA NA NA NA NA NA 
S7.3 NA NA NA NA NA NA NA 
29.2 NA NA NA NA NA NA NA 
6.S1 NA NA NA NA NA NA NA 

30S,000 NA NA NA NA NA NA NA 
B2.2 NA NA NA NA NA NA NA 
294 NA NA NA NA NA NA NA 
72.S NA NA NA NA NA NA NA 

Total 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Parameter 

Vanadium 

Zinc 
.. 

Pesticide/PCBs 

IAroclor-1242 

SHELLFISH·· LOBSTER 

Pesticides/PCBs 

Chlorobenzilate 

SHELLFISH-- CRAB( 

Inorganics 

I Copper 

Pesticides/PCBs 

Aldrin 
Chlorobenzilate 

Subtotal 

TOTAL 

Oral 
RfD(1) 

7.00E·03 

3.00E-01 

14.00E-021 

3.00E-05 

2.00E·02 

NA 

NA 

TABLE 8-27 

RME -- CHEMICAL SPECIFIC RISKS AT IR 8 
NAS KEY WEST 
PAGE 8 OF 12 

Dose.Response Parameters Maintenance Worker 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non·Cancer Risk\" 
Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3 Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation 

1.40E-03 - . - . 13.7 NA NA NA NA NA NA NA 
6.00E-02 - - . - 6,230 NA NA NA NA NA NA NA 

I 2.00E+0014.00E+001 1.1 NA NA NA NA NA NA NA 

5 

0.43 

46 

NA 

0.01375 

5.4 NA NA NA NA NA NA NA 

- - 1.70E+01 - - 0.00041 NA NA NA NA NA NA NA 

- - 2.70E-01 - - 0.086 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Parameter 

Dose-Response Parameters Excavation Worker 
Oral Dennal Inhalation Oral Derrnal Inhalation Representative Cancer Risk I Non-Cancer Risk14) 

Rrn”’ Rrn”’ Rrn”’ SF’2’ SF’*’ SF’*’ Concentration@’ lnoestionl Dermal llnhalationl Total llnaestionl Dermal llnhalationl Total 

SUBSURFACE SOIL 

lnorganics 
Arsenic 
Subtotal 
SEDIMENT 

I3.00E-0416.00E-051 - II .50E+0017.50E+OO[ 1.51 E+Ol 1 3.9 1 4.7E-08 I9.OE-081 1.4E-15 1 1.4E-07 1 7.3E-03 1 1.4E-021 NA 1 2.1 E-02 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 4.7E-08 I9.OE-081 1.4E-15 1 1.4E-07 1 7.3E-03 1 1.4E-02 1 NA 1 2.1 E-02 

lnoraanics 

Aluminum 

Antimony 
Arsenic 

Cadmium 

IChromium 
Copper 

Iron 
Manganese 

Nickel 

I5.00E-0311 .I 

l.OOE+OO 2.00E-01 - 6,700 NA NA NA NA NA NA NA NA 
4.00E-04 8.00E-05 - - - - 11 NA NA NA NA NA NA NA NA 
3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 13.3 NA NA NA NA NA NA NA NA 
l.OOE-03 2.00E-04 - 2.91 NA NA NA NA NA NA NA NA 

OOE-03 - 4.20E+Ol 22.7 NA NA NA NA NA NA NA NA 
I4.00E-0218.1 OOE-03 - 611 NA NA NA NA NA NA NA NA 
1 ~.OOE-01 1 ~.OOE-021 - 27,100 NA NA NA NA NA NA NA NA 
1 1.40E-01 12.80E-021 - 546 NA NA NA NA NA NA NA NA 
I2.00E-0214.00E-031 - 42 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA -I IThallium I8.00E-0511.60E-051 - 1 - 1 - 1 - 1 

Semivolatile Oraanic ComDounds 

168 1 t&l 1 NA 1 , , , , . 

Iron 3.00E-01 6.00E-02 - 305,000 NA NA NA NA NA NA NA NA 
Lead 82.2 NA NA NA NA NA NA NA NA 
Manganese 5.00E-03 l.OOE-03 1 &E-05 - 294 NA NA NA NA NA NA NA NA 

Tin 6.00E-01 1.20E-01 - 72.5 NA NA NA NA NA NA NA NA 

en 
I 

<0 
<0 
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Dose·Response Parameters Excavation Worker 

Parameter 
SUBSURFACE SOIL 

Inorganics 
Arsenic 
Subtotal 
SEDIMENT 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Nickel 
Thallium 

Oral I Dermal Iinhalationi 
Rm(1) RfD(1) RfD(1) 

1.00E+00 2.00E-01 -
4.00E-04 8.00E-OS -
3.00E-04 6.00E-OS -
1.00E-03 2.00E-04 -
S.00E-03 1.00E-03 -
4.00E-02 8.00E-03 -
3.00E-01 6.00E-02 -
1.40E-01 2.80E-02 -
2.00E-02 4.00E-03 -

8.00E-OS 1.60E-OS -
Semlvolatlle Organic Compounds 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Indeno(1,2,3-cd)pyrene 
Subtotal 
SURFACE WATER 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Iron 
Lead 
Manganese 
Tin 

-
-
-
-
-

-

NA 

1.00E+00 
4.00E-04 
3.00E-04 
7.00E-02 
S.00E-04 
3.00E-01 

-
S.00E-03 
6.00E-01 

- -
- -
- -
- -
- -

- -
NA NA 

2.00E-01 -

8.00E-OS -
6.00E-OS -
1.40E-02 1.43E-04 
1.00E-04 S.71E-OS 
6.00E-02 -

- -
1.00E-03 1.43E-OS 
1.20E-01 -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.S1 E+01 

- - . 
- - 4.20E+01 

- - -
- - -
- - -
- - -
- - -

7.30E-01 1.46E+00 3.10E-01 
7.30E+00 1.46E+01 3.10E+00 
7.30E-01 1.46E+00 3.10E-01 
7.30E-02 1.46E-01 3.10E-02 
7.30E-03 1.46E-02 3.10E-03 
7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -

l.S0E+00 7.S0E+OO 1.S1 E+01 

- - -
- - 6.30E+00 

- - -
- - -
- - -
- - -

Representative Cancer Risk I Non·Cancer Risk(4) 
Concentration(3 Ingestionl Dermallinhalationi Total Iingestioni Dermallinhalationi 

3.9 
NA 

6,700 NA NA NA NA NA NA NA 
11 NA NA NA NA NA NA NA 

13.3 NA NA NA NA NA NA NA 
2.91 NA NA NA NA NA NA NA 
22.7 NA NA NA NA NA NA NA 
611 NA NA NA NA NA NA NA 

27,100 NA NA NA NA NA NA NA 
S46 NA NA NA NA NA NA NA 
42 NA NA NA NA NA NA NA 
168 NA NA NA NA NA NA NA 

130 NA NA NA NA NA NA NA 
130 NA NA NA NA NA NA NA 
160 NA NA NA NA NA NA NA 
140 NA NA NA NA NA NA NA 
160 NA NA NA NA NA NA NA 
100 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

2,030 NA NA NA NA NA NA NA 
220 NA NA NA NA NA NA NA 
S7.3 NA NA NA NA NA NA NA 
29.2 NA NA NA NA NA NA NA 
6.S1 NA NA NA NA NA NA NA 

30S,000 NA NA NA NA NA NA NA 
82.2 NA NA NA NA NA NA NA 
294 NA NA NA NA NA NA NA 
72.S NA NA NA NA NA NA NA 

Total 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Parameter 
Vanadium 
Zinc 

.. 

Acetone 
Subtotal 
SHELLFISH-- LOBSTER 

Pesticides/PCBs 
Chlorobenzilate 
SHELLFISH-- CRAB( 

Inorganics 

Icopper 
Pesticides/PCBs 

Aldrin 
Chlorobenzilate 
Subtotal 
TOTAL 

Oral 
Rm(1) 

7.00E-03 

3.00E-01 

14.00E-021 

3.00E-05 

2.00E-02 

NA 
NA 

TABLE 8-27 

RME -- CHEMICAL SPECIFIC RISKS AT IR 8 
NAS KEY WEST 
PAGE 10 OF 12 

Dose-Response Parameters 
Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk 
Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3 Ingestion Dermal Inhalation 

1.4DE-03 - - - - 13.7 NA NA NA 
6.00E-02 - - - - 6,230 NA NA NA 

12.00E +0014.00E +001 1.1 NA NA NA 

5 

0.43 

46 
NA 

0.01375 

5.4 NA NA NA 

- - 1.70E+01 - - 0.00041 NA NA NA 
- - 2.70E-01 - - 0.086 NA NA NA 

NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA 4.7E-08 9.0E-08 NA 

Excavation Worker 
Non-Cancer Riskl') 

Total Ingestion Dermal Inhalation Total 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

1.4E-07 7.3E-03 1.4E-02 NA 2.1E-02 
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Parameter 

SUBSURFACE SOIL 

Dose-Response Parameters Occupational Worker 
Oral Dennal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Risk’4’ 

RtD”’ RfD”’ RfD”’ SF@’ SF”’ SF’*’ Concentratiod3’ Ingestion1 Derrnal IInhalation Total IIngestion Dermal IInhalation Total 

lnorganics 

Arsenic 
Subtotal 
SEDIMENT 

I3.00E-0416.00E-051 - II SOE+OOj 7SOE+OOj 1 Sl E+Ol 1 3.9 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

lnoraanics 
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Dose-Response Parameters Occupational Worker 

Parameter 
SUBSURFACE SOIL 

Inorganics 
Arsenic 
Subtotal 
SEDIMENT 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Nickel 
Thallium 

Oral I Dermal Iinhalationi 
RID(1) RID(1) RID(1) 

1.00E+00 2.00E-Ol -
4.00E-04 B.OOE-OS -
3.00E-04 6.00E-OS -

1.00E-03 2.00E-04 -

S.00E-03 1.00E-03 -
4.00E-02 B.00E-03 -
3.00E-Ol 6.00E-02 -
1.40E-Ol 2.BOE-02 -
2.00E-02 4.00E-03 -
8.00E-OS 1.60E-OS -

Semlvolatlle Organic Compounds 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Indeno(1,2,3-cd)pyrene 
Subtotal 
SURFACE WATER 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Iron 
Lead 
Manganese 
Tin 

-

-
-
-

-
-

NA 

1.00E+00 
4.00E-04 
3.00E-04 
7.00E-02 
S.00E-04 
3.00E-Ol 

-
S.00E-03 
6.00E-Ol 

- -
- -
- -
- -
- -

- -
NA NA 

2.00E-Ol -
B.OOE-OS -
6.00E-OS -
1.4OE-02 1.43E-04 
1.00E-04 S.71E-OS 
6.00E-02 -

- -
1.00E-03 1.43E-OS 
1.20E-Ol -

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.Sl E+Ol 
- - -
- - 4.20E+Ol 

- - -
- - -
- - -
- - -
- - -

7.30E-Ol 1.46E+00 3.10E-Ol 
7.30E+00 1.46E+Ol 3.10E+00 
7.30E-Ol 1.46E+00 3.10E-Ol 
7.30E-02 1.46E-Ol 3.10E-02 
7.30E-03 1.46E-02 3.10E-03 
7.30E-Ol 1.46E+00 3.10E-Ol 

NA NA NA 

- - -
- - -

1.S0E+00 7.S0E+00 1.Sl E+Ol 

- - -
- - 6.30E+00 

- - -
- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk'" 
Concentration(3 Ingestionl Dermallinhalationi Total IIngestionl Dermallinhalationi 

3.9 
NA 

6,700 NA NA NA NA NA NA NA 
11 NA NA NA NA NA NA NA 

13.3 NA NA NA NA NA NA NA 
2.91 NA NA NA NA NA NA NA 
22.7 NA NA NA NA NA NA NA 
611 NA NA NA NA NA NA NA 

27,100 NA NA NA NA NA NA NA 
S46 NA NA NA NA NA NA NA 
42 NA NA NA NA NA NA NA 
16B NA NA NA NA NA NA NA 

130 NA NA NA NA NA NA NA 
130 NA NA NA NA NA NA NA 
160 NA NA NA NA NA NA NA 
140 NA NA NA NA NA NA NA 
160 NA NA NA NA NA NA NA 
100 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

2,030 NA NA NA NA NA NA NA 
220 NA NA NA NA NA NA NA 
S7.3 NA NA NA NA NA NA NA 
29.2 NA NA NA NA NA NA NA 
6.S1 NA NA NA NA NA NA NA 

.. 

30S,000 NA NA NA NA NA NA NA 
B2.2 NA NA NA NA NA NA NA 
294 NA NA NA NA NA NA NA 
72.S NA NA NA NA NA NA NA 

Total 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Parameter 

Vanadium 

Zinc 

Dose-Response Parameters Occupational Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk”’ 

RtD”’ RtD”’ RtD”’ SF”’ SF’*’ SF’*’ Concentrationf3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

7.00E-03 1.40E-03 - 13.7 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - 6,230 NA NA NA NA NA NA NA NA 

PesticidelPCBs 
Aroclor-1242 I - I - I ~2.00E+00~4.00E+00~ - 1 1.1 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

Semivolatile Organic Compounds 
Bis(2-ethylhexyhphthalate I2.00E-02 1 I .OOE-021 - I 1.40E-02 I2.80E-02 1 - I 5 1 NA 1. NA I NA I NA I NA I NA I NA I NA 
Dibenzo(a,h)anthracene I - I - I - (7.30E+OO( 1.46E+Ol I 3.10E+OOI 0.43 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Volatile Organic Compounds 
Acetone 1 .OOE-01)8.00E-021 - 1 - 1 - 1 - 1 46 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
Subtotal NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SHELLFISH-- LOBSTER ‘) 

F 
PesticideslPCBs 

iz Chlorobenzilate I2.00&02( - 1 - I2.70E-011 1 - - 1 0.01375 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA ] 
SHELLFISH-- CRABf5’ 

lnorganics 
Copper I4.00E-021 - 1 - 1 - 1 - 1 - 1 5.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

PesticideslPCBs 

Aldrin 
Chlorobenzilate 

Subtotal 

TOTAL 

3.00E-05 - - 1.70E+Ol - - 0.00041 NA NA NA NA NA NA NA NA 

2.00E-02 - - 2.70E-01 - - 0.086 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

1 Units are (mglkg)/day. 

2 Units are [(mg/kg)/day]-I. 
3 Units are ug/L for surface water, mg/kg for sediment and soil inorganics, and uglkg for all other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

5 The shellfish ingestion scenario applies to adult residents only. 
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RME -- CHEMICAL SPECIFIC RISKS AT IR 8 
NAS KEY WEST 
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Dose-Response Parameters Occupational Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk(4) 

Parameter 

Vanadium 

Zinc 
.. 

Pesticide/PCBs 

IAroclor-1242 

Acetone 
Subtotal 

SHELLFISH-- LOBSTER 

Pesticides/PCBs 

Chlorobenzilate 

SHELLFISH-- CRAB 

Inorganics 

ICopper 

Pesticides/PCBs 

Aldrin 

Chlorobenzilate 

Subtotal 

TOTAL 

1 Units are (mg/kg)/day. 

RfD(1) 

7.00E-03 

3.00E-01 

14.00E-021 

3.00E-05 

2.00E-02 

NA 

NA 

2 Units are [(mg/kg)/day)-1. 

Rm(1) RfD(1) 

1.40E-03 -
6.00E-02 -

- -
- -

NA NA 

NA NA 

SF(2) SF(2) SF(2) Concentration(3 Ingestion Dermal 

- - - 13.7 NA NA 

- - - 6,230 NA NA 

12.00E+0014.00E+001 1.1 NA NA 

5 
0.43 

46 
NA 

0.01375 

5.4 NA NA 

1.70E+01 - - 0.00041 NA NA 

2.70E-01 - - 0.086 NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

3 Units are jJg/L for surface water, mg/kg for sediment and soil inorganics, and jJg/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

5 The shellfish ingestion scenario applies to adult residents only. 

Inhalation Total Ingestion Dermal Inhalation 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(J) 
--:::0 
..... ct> 
~< CD . 
---J ..... 
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Dose-Response Parameters Future Resident --Child and Adult 
Oral Dermal lnhalatio Oral Dermal lnhalatio Representative Cancer Risk I Non-Cancer Riski4’ 

Parameter RtD”’ RtD”’ RtD”’ SF’2’ SF’*’ SF’*’ Concentrationf3’ lngestio I Dermalllnhalationl Total lngestio I Dermal IInhalation Total 
SUBSURFACE SOIL 

lnorganics 
Arsenic 

Subtotal 
SEDIMENT 

I3.00E-0416.00E-051 - II .50E+OOj 7.50E+00~1.51 E+OlI 3.9 1 NA 1 NA 1 NA 1 NA NA NA NA NA 
1 NA 1 NA 1 NA 1 NA 1 NA 1 

1 1 1 1 
NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

lnorganics 

SURFACE WATER 

lnoraanics 

(» 
I ..... 
o w 
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CTE--CHEMICAL SPECIFIC RISKS AT IR 8 
NAS KEY WEST 

PAGE 1 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

Parameter 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Nickel 

Thallium 

Oral I Dermal Iinhalatio I 
Rm(1) Rm(l) Rm(l) 

1.00E+00 2.00E-01 -
4.00E-04 8.00E-OS -
3.00E-04 6.00E-OS -
1.00E-03 2.00E-04 -
S.00E-03 1.00E-03 -
4.00E-02 8.00E-03 -
3.00E-01 6.00E-02 -
1.40E-01 2.80E-02 -
2.00E-02 4.00E-03 -
8.00E-OS 1.60E-OS -

Semivolatile Organic Compounds 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Indeno(1,2,3-cd)pyren 

Subtotal 

SURFACE WATER 

In organics 

Aluminum 

Antimony 

Arsenic 
D~r: ......... 
UGUI"-tllt 

Cadmium 

Iron 

Lead 

Manganese 

-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

3.00E-04 

7.00E-02 
5.00E-04 

3.00E-01 

-
5.00E-03 

- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
8.00E-05 -
6.00E-05 -
1.40E-02 1.43E-04 
1.00E-04 5.71 E-05 

6.00E-02 -
- -

1.00E-03 1.43E-05 

Oral I Dermal Iinhalatio 
SF(2) SF(2) SF(2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.S1 E+01 

- - -
- - 4.20E+01 

- - -
- - -
- - -
- - -
- - -

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -

1.50E+00 7.50E+00 1.51 E+01 

- - -
- - 6.30E+00 

- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3) Ingestio I DermalJlnhalationl Total Iingestio I Dermal Iinhalationi 

3.9 

NA 

6,700 NA NA NA NA 1.2E-02 1.2E-04 NA 

11 NA NA NA NA S.OE-02 4.8E-04 NA 

13.3 1.4E-06 1.0E-06 NA 2.SE-06 8.1E-02 2.SE-02 NA 

2.91 NA NA NA NA S.3E-03 5.0E-04 NA 

22.7 NA NA NA NA 8.3E-03 7.9E-05 NA 

611 NA NA NA NA 2.8E-02 2.6E-04 NA 

27,100 NA NA NA NA 1.6E-01 1.6E-03 NA 

546 NA NA NA NA 7.1E-03 6.BE-05 NA 

42 NA NA NA NA 3.8E-03 3.6E-OS NA 

168 NA NA NA NA 3.BE+00 3.6E-02 NA 

130 6.8E-09 NA NA 6.8E-09 NA NA NA 

130 6.BE-OB . NA NA 6.8E-08 NA NA NA 

160 8.4E-09 NA NA 8.4E-09 NA NA NA 

140 7.3E-10 NA NA 7.3E-10 NA NA NA 

160 8.4E-11 NA NA 8.4E-11 NA NA NA 

100 S.2E-09 NA NA S.2E-09 NA NA NA 

NA 1.5E-06 1.0E-06 NA 2.6E-06 4.2E+00 6.4E-02 NA 

2,030 NA NA NA NA 2.4E-03 2.1 E-03 NA 

220 NA NA NA NA 6.SE-01 5.8E-01 NA 

S7.3 5.1E-06 4.9E-06 NA 1.0E-05 2.3E-01 2.0E-01 NA 

29.2 NA NA NA NA 5.0E-04 4.4E-04 NA 
6.51 NA NA NA NA 1.5E-02 1.4E-02 NA 

305,000 NA NA NA NA 1.2E+00 1.1E+00 NA 

82.2 NA NA NA NA NA NA NA 

294 NA NA NA NA 1.5E-02 1.3E-02 NA 

Total 

1.2E-02 

S.1 E-02 

1.1 E-01 

5.8E-03 

8.4E-03 

2.8E-02 

1.7E-01 

7.2E-03 

3.9E-03 

3.9E+00 

NA 

NA 

NA 

NA 

NA 

NA 

4.3E+00 

4.5E-03 
1.2E+00 

4.3E-01 

9.3E-04 

2.9E-02 

2.3E+00 

NA 

2.9E-02 

0) 
--:;0 
..... CD 
~< co· 
-..,J ..... 
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Dose-Response Parameters 
Oral I Dermal llnhalatio I Oral 1 Dermal llnhalatio 

Future Resident -- Child and Adult 

Cancer Risk I Non-Cancer Riskt4’ I 
I Parameter 1 Rd” 1 RtD”’ 1 RfD(” I SF(*) I SF’*’ I SF”’ I Concentrationf3’ llnaestio I Dermalllnhalationl Total llnaestio I Dermal llnhalationl x . -. -. . .-_-. 
Tin 

Vanadium 

Zinc 

. . ..“. . _.- . _.- 
6.00E-01 1.20E-01 - - - - 72.5 -NA NA NA NA 14E-04 1.3E-04 NA 2.7E-04 
7.00E-03 1.40E-03 - - - - 13.7 NA NA NA NA 2.3E-03 2.1E-03 NA 4.4E-03 
3.00E-01 6.00E-02 - - - - - 6,230 NA NA NA NA 2.5E-02 2.2E-02 NA 4.7E-02 

PesticidelPCBs 
\Aroclor-1242 I - I - ~2.00E+00~4.00E+00~ - 1 1.1 1 2.6E-08 1 NA 1 NA 1 2.6E-08 1 NA 1 NA 1 NA 1 NA 1 

Semivolatile Organic Compounds 
Bis(2-ethylhexyl)phthal I 2.00E-0211 .OOE-021 - I 14OE-02 I 2.80E-02 I - I 51 4,2E-09 11.5E-081 NA 1 1.9E-08 1 3.OE-04 1 1.9E-04 1 NA 1 4.9E-04 
Dibenzo(a,h)anthracen( - I - 1 - ~7.30E+00~1.46E+01/3.10E+00~ 0.43 1 1.9E-07 1 NA 1 NA 1 1.9E-07 1 NA 1 NA 1 NA 1 NA 

Volatile Organic Compounds 
I I f-w-ni I8 nnr=-n7l - I - I - I 46 1 NA 1 NA 1 NA 1 NA 1 5.5E-04 1 NA 1 NA 1 NA 

4 1 NA 1 NA 1 NA 1 5.3E-06 14.9E-061 NA 1 1 .OE-05 1 2.1 E+OO 1 1.9E+OOl NA 14.1 E+OO 

Acetone I .““W “. “.“.._ -- I 

Subtotal 1 NA 1 NA 1 NA 1 Nk . 1 
SHELLFISH-- LOBSTER”’ 

P 
PesticideslPCBs 

Chlorobenzilate I2.00E-021 - 1 - 1 2.70E-011 - 1 - 1 0.0137514.43E-081 NA 1 NA 14.43E-0816.38E-051 NA 1 NA I####### 

SHELLFISH-- CRAB”’ 

lnorganics 
Copper I4.00E-021 - 1 - 1 - 1 - 1 - 1 5.4 1 NA 1 NA 1 NA 1 NA II .25E-021 NA 1 NA 1 ######I 

PesticideslPCBs 
Aldrin 3.00E-05 - - 1.70E+Ol - - 0.00041 8.32E-08 NA NA 8.32E-08 1.27E-03 NA NA ####### 

Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 0.086 2.77E-07 NA NA 2.77E-07 3.99E-04 NA NA #####MM 
Subtotal NA NA NA NA NA NA NA 4.OE-07 NA NA 4.OE-07 1.4E-02 NA NA 1.4E-02 

TOTAL NA NA NA NA NA NA NA 7.2E-06 5.9E-06 NA 1.3E-05 6.4E+OO 2.OE+OO NA 8.3E+OO 

00 
I 
-" 
o 
.j). 

Parameter 

Tin 

Vanadium 

Zinc 
.. 

PestIcIde/PCBs 

IAroclor-1242 

Pesticides/PCBs 

Chlorobenzilate 

SHELLFISH-- CRAB 

Inorganics 

I Copper 

Pesticides/PCBs 

Aldrin 

Chlorobenzilate 

Subtotal 

TOTAL 

Oral 
Rm(1) 

6.00E-Ol 

7.00E-03 

3.00E-Ol 

14.00E-021 

3.00E-OS 

2.00E-02 

NA 

NA 

TABLE 8-28 

CTE--CHEMICAL SPECIFIC RISKS AT IR 8 
NAS KEY WEST 

PAGE 2 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 
Dermal Inhalatio Oral Dermal Inhalatio Representative Cancer Risk Non-Cancer Risk!') 
Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3) Ingestio Dermal Inhalation Total Ingestio Dermal Inhalation 

1.20E-Ol - - - - 72.S NA NA NA NA 1.4E-04 1.3E-04 NA 
1.40E-03 - - - - 13.7 NA NA NA NA 2.3E-03 2.1E-03 NA 
6.00E-02 - - - - 6,230 NA NA NA NA 2.SE-02 2.2E-02 NA 

I 2.00E+001 4.00E+001 1.1 I 2.6E-OB I NA NA I 2.6E-OBI NA NA NA 

S 
0.43 

46 

NA 

S.4 NA NA NA NA 11.2SE-021 NA 

- - 1.70E+Ol - - 0.00041 B.32E-OB NA NA B.32E-OB 1.27E-03 NA NA 

- - 2.70E-Ol - - 0.OB6 2.77E-07 NA NA 2.77E-07 3.99E-04 NA NA 
NA NA NA NA NA NA 4.0E-07 NA NA 4.0E-07 1.4E-02 NA NA 
NA NA NA NA NA NA 7.2E-06 S.9E-06 NA 1.3E-OS 6.4E+00 2.0E+00 NA 

Total 

2.7E-04 

4.4E-03 

4.7E-02 

NA 

####### 

####### 

1.4E-02 

B.3E+00 

(J) 
--:;0 
-"CD w< co' 
--.J-" 
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TABLE 8-28 

CTE--CHEMICAL SPECIFIC RISKS AT IR 8 
NAS KEY WEST 

PAGE 3 OF 12 

Dose-Response Parameters Trespasser--Adult 

Oral Dermal lnhalatio Oral Dermal lnhalatio Representative Cancer Risk I Non-Cancer Riskt4) 
Parameter RfD”’ RtD”’ RfD”’ SF”’ SF”’ SF”’ Concentratio#) lngestio Dermal Inhalation 1 Total llngestio 1 Dermal IInhalation] Total 

SUBSURFACE SOIL 
lnorganics 

I3.00E-0416.00E-051 - II .50E+OOj 7.50E+00~1.51 E+Ol 1 3.9 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SEDIMENT 
Innraanics 

~1.00E+00(2.00E-011 - 1 - - - 6,700 NA NA NA NA 1.6E-04 1.8E-05 NA 1.8E-04 
I4.OOE-04]8.OOE-051 - 1 - - - 11 NA NA NA NA 6SE-04 7.4E-05 NA 7.2E-04 

I .50E+OO 750E+OO 1.51 E+Ol 13.3 4.7E-08 1.7E-07 NA 2.2E-07 l.OE-03 3.8E-03 NA 4.9E-03 I3.00E-0416.OOE-051 - II 1 Arsenic 

IThallium 

SURFACE WATER 

Aluminum 

Antimony 

Arsenic 

l.OOE+OO 2.00E-01 - - - - 2,030 NA NA NA NA 1.2E-04 7.1E-05 NA 2.OE-04 
4.00E-04 8.00E-05 - - - - 220 NA NA NA NA 3.4E-02 1.9E-02 NA 5.3E-02 

3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 57.3 5.2E-07 3.OE-07 NA 8.3E-07 1.2E-02 6.7E-03 NA 1.8E-02 
- --- __ ._- __ ._- _ . . . 
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Dose-Response Parameters Trespasser --Adult 

Parameter 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Nickel 

Thallium 

Oral I Dermal Iinhalatio I 
RID(1) RID(1) RID(1) 

1.00E+00 2.00E-01 -
4.00E-04 8.00E-OS -
3.00E-04 6.00E-OS -
1.00E-03 2.00E-04 -
S.OOE-03 1.00E-03 -
4.00E-02 8.00E-03 -
3.00E-01 6.00E-02 -
1.4OE-01 2.80E-02 -
2.00E-02 4.00E-03 -
8.00E-OS 1.60E-OS -

Semivolatile Organic Compounds 

8enzo(a)anthracene 

8enzo(a)pyrene 

8enzo(b )fluoranthene 

8enzo(k)fluoranthene 

Chrysene 

Indeno(1,2,3-cd)pyren 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Iron 

Lead 

Manganese 

-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

3.00E-04 

l.uut:.-02 
S.00E-04 

3.00E-01 

-
S.00E-03 

- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
8.00E-OS -
6.00E-OS -
; .40t:.-02 ; .43t:.-04 

1.00E-04 S.71E-OS 

6.00E-02 -
- -

1.00E-03 1.43E-OS 

Oral I Dermal Iinhalatio 
SF~ SF~ SF~ 

- - -
- - -

1.S0E+00 7.S0E+00 1.S1 E+01 

- - -
- - 4.20E+01 

- - -
- - -
- - -
- - -
- - -

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -

1.S0E+00 7.S0E+00 1.S1E+01 

- - -
- - 6.30E+00 

- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Risk(4) 
Concentration(3) Ingestiol Dermallinhalationi Total Iingestio I Dermallinhalationi 

3.9 

NA 

6,700 NA NA NA NA 1.6E-04 1.8E-OS NA 

11 NA NA NA NA 6.SE-04 7.4E-OS NA 

13.3 4.7E-08 1.7E-07 NA 2.2E-07 1.0E-03 3.8E-03 NA 
2.91 NA NA NA NA 6.8E-OS 7.9E-OS NA 

22.7 NA NA NA NA 1.1 E-04 1.2E-OS NA 
611 NA NA NA NA 3.6E-04 4.1 E-OS NA 

27,100 NA NA NA NA 2.1E-03 2.4E-04 NA 

S46 NA NA NA NA 9.2E-OS 1.1E-OS NA 

42 NA NA NA NA 4.9E-OS S.7E-06 NA 
168 NA NA NA NA 4.9E-02 S.7E-03 NA 

130 2.2E-10 NA NA 2.2E-10 NA NA NA 
130 2.2E-09 NA NA 2.2E-09 NA NA NA 
160 2.7E-10 NA NA 2.7E-10 NA NA NA 

140 2.4E-11 NA NA 2.4E-11 NA NA NA 

160 2.7E-12 NA NA 2.7E-12 NA NA NA 

100 1.7E-10 NA NA 1.7E-1O NA NA NA 
NA S.OE-08 1.7E-07 NA 2.2E-07 S.4E-02 1.0E-02 NA 

2,030 NA NA NA NA 1.2E-04 7.1E-OS NA 
220 NA NA NA NA 3.4E-02 1.9E-02 NA 

S7.3 S.2E-07 3.0E-07 NA 8.3E-07 1.2E-02 6.7E-03 NA 

29.2 NA NA NA NA 2.bt:.-Ub ; .bt:.-Ub NA 
6.S1 NA NA NA NA 7.9E-04 4.6E-04 NA 

30S,000 NA NA NA NA 6.2E-02 3.6E-02 NA 

82.2 NA NA NA NA NA NA NA 
294 NA NA NA NA 7.8E-04 4.SE-04 NA 

Total 

1.8E-04 

7.2E-04 

4.9E-03 

1.SE-04 

1.2E-04 

4.0E-04 

2.4E-03 

1.0E-04 

S.SE-OS 

S.SE-02 

NA 

NA 

NA 

NA 

NA 

NA 
6.4E-02 

2.0E-04 

S.3E-02 

1.8E-02 

4. 0 t:.-Ob 

1.3E-03 

9.8E-02 

NA 

1.2E-03 
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Oral 

Parameter RfD(1) 

Tin 6.00E-01 

Vanadium 7.00E-03 

Zinc 3.00E-01 
.. 

Pesticide/PCBs 

IAroclor-1242 

SHELLFISH-- LOBSTER 

Pesticides/PCBs 

Chlorobenzilate 

SHELLFISH-- CRAB 
Inorganics 

I Copper 14.00E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 

Chlorobenzilate 2.00E-02 

Subtotal NA 

TOTAL NA 
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Dose-Response Parameters 

Dermal Inhalatio Oral Dermal Inhalatio Representative Cancer Risk 
RfD(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) Ingestio Dermal Inhalation 

1.20E-01 - - - - 72.5 NA NA NA 

1.4DE-03 - - - - 13.7 NA NA NA 

6.00E-02 - - - - 6,230 NA NA NA 

I 2.00E+001 4.00E+001 1.1 I 2.7E-091 NA I NA 

5 

0.43 

46 
NA 

0.01375 

5.4 NA NA NA 

- - 1.70E+01 - - 0.00041 NA NA NA 

- - 2.70E-01 - - 0.086 NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA 6.0E-07 4.8E-07 NA 

Trespasser--Adult 

Total Ingestio 

NA 7.4E-06 

NA 1.2E-04 

NA 1.3E-03 

12.7E-091 NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.1 E-06 1.6E-01 

Non-Cancer Risk(4) 

Dermal hlhalation 

4.2E-06 NA 

6.9E-05 NA 

7.3E-04 NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

7.4E-02 NA 

Total 
1.2E-05 

1.9E-04 

2.0E-03 

NA 

NA 

NA 

NA 

NA 

2.4E-01 

0) 
--:::0 ...... co 
~< co· 
~ ...... 
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Dose-Response Parameters Trespresser--Adolescent 

Oral Dermal lnhalatio Oral nhalatio Representative Cancer Risk I Non-Can& Risk”’ 

Parameter RfD”’ Rfll”’ RtD”’ SF’*’ SF”’ Concentration’3’ lngestio I Dermalllnhalationl Total llngestio I Dermal IInhalation Total 

SUBSURFACE SOIL 

lnorganics 
Arsenic 
Subtotal 

SEDIMENT 

13,00E-041 S.OOE-051 - II .50E+OOj 7.50E+OOj 1.51 E+OlI 3.9 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SURFACE WATER 

lnorganics 

Aluminum l.OOE+OO 2.00E-01 - - - - 2,030 NA NA NA NA 2.7E-04 1.2E-04 NA 3.9E-04 

Antimony 4.00E-04 8.00E-05 - - - - 220 NA NA NA NA 7.3E-02 3.1E-02 NA 1 .OE-01 

Arsenic 3.00E-04 6.OOE-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 57.3 3.3E-07 1.4E-07 NA 4.7E-07 2.6E-02 l.lE-02 NA 3.6E-02 
0 

d 

Barium 7.0OE-02 l.dOE-02 i.4%-04 - - - 29.2 
. . . 
NH NA iiA . . . -^r^r ^ ,-..- .,a 

NH 3.ot-v3 ‘L4t-U3 N/A 7.9E-05 

Cadmium 5.00E-04 1 .OOE-04 5.71E-05 - - 6.30E+OO 6.51 NA NA NA NA 1.7E-03 7.4E-04 NA 2.5E-03 

8 Iron 3.00E-01 6.00E-02 - - - - 305,000 NA NA NA NA 1.4E-01 5.8E-02 NA 1.9E-01 
s Lead - 82.2 NA NA NA NA NA NA NA NA 

Manganese 15,00E-03 l.OOE-03 1.43E-05 - - - 294 NA NA NA NA 1.7E-03 7.2E-04 NA 2.4E-03 

() 

9 
o o o 
-..j 
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Dose-Response Parameters Trespresser --Adolescent 

Parameter 
SUBSURFACE SOIL 

Inorganics 
Arsenic 

Subtotal 

SEDIMENT 
Inorganics 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 
Manganese 

Nickel 

Thallium 

Oral I Dermal Iinhalatio I 
Rm(1) Rm(1) Rm11) 

1.00E+00 2.00E-Ol -
4.00E-04 8.00E-OS -
3.00E-04 6.00E-OS -
1.00E-03 2.00E-04 -
S.00E-03 1.00E-03 -
4.00E-02 8.00E-03 -
3.00E-Ol 6.00E-02 -
1.4DE-Ol 2.80E-02 -
2.00E-02 4.00E-03 -
8.00E-OS 1.60E-OS -

Semlvolatlle Organic Compounds 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Indeno(1,2,3-cd)pyren 

Subtotal 

SURFACE WATER 
Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Iron 

Lead 

Manganese 

-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 

3.00E-04 

7.00E-02 

S.00E-04 

3.00E-Ol 

-
S.00E-03 

- -
- -
- -
- -
- -
- -

NA NA 

2.00E-Ol -
8.00E-OS -
6.00E-OS -
1.40E-02 1.4;jI:-u4 
1.00E-04 S.71E-OS 

6.00E-02 -
- -

1.00E-03 1.43E-OS 

Oral I Dermal rnhalatio 
SF(2) SF(2) SF(2) 

- - -
- - -

1.S0E+00 7.S0E+00 1.S1 E+Ol 

- - -
- - 4.20E+Ol 

- - -
- - -
- - -
- - -
- - -

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E+00 1.46E+Ol 3.10E+00 

7.30E-Ol 1.46E+00 3.10E-Ol 

7.30E-02 1.46E-Ol 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E-Ol 1.46E+00 3.10E-Ol 

NA NA NA 

- - -
- - -

1.S0E+00 7.S0E+00 1.S1 E+Ol 

- - -
- - 6.30E+00 

- - -
- - -
- - -

Representative Cancer Risk I Non-Cancer Riskl41 
Concentration(3) In gestio I Dermallinhalationi Total Iingestio I Dermalllnhalationi 

3.9 

NA 

6,700 NA NA NA NA 3.4E-04 2.9E-OS NA 
11 NA NA NA NA 1.4E-03 1.2E-04 NA 

13.3 2.9E-08 8.0E-08 NA 1.1 E-07 2.3E-03 6.2E-03 NA 

2.91 NA NA NA NA 1.SE-04 1.3E-04 NA 
22.7 NA NA NA NA 2.3E-04 2.0E-OS NA 
611 NA NA NA NA 7.8E-04 6.7E-OS NA 

27,100 NA NA NA NA 4.6E-03 3.9E-04 NA 

S46 NA NA NA NA 2.0E-04 1.7E-OS NA 

42 NA NA NA NA 1.1 E-04 9.2E-06 NA 
168 NA NA NA NA 1.lE-Ol 9.2E-03 NA 

130 1.4E-l0 NA NA 1.4E-l0 NA NA NA 
130 1.4E-09 NA NA 1.4E-09 NA NA NA 
160 1.7E-l0 NA NA 1.7E-l0 NA NA NA 

140 1.5E-ll NA NA 1.SE-ll NA NA NA 

160 1.7E-12 NA NA 1.7E-12 NA NA NA 
100 1.lE-l0 NA NA 1.lE-l0 NA NA NA 

NA 3.1E-08 8.0E-08 NA 1.1 E-07 1.2E-Ol 1.6E-02 NA 

2,030 NA NA NA NA 2.7E-04 1.2E-04 NA 

220 NA NA NA NA 7.3E-02 3.1 E-02 NA 

S7.3 3.3E-07 1.4E-07 NA 4.7E-07 2.6E-02 1.1 E-02 NA 

29.2 NA NA NA NA 5.6E-05 2.4E-05 NA 
6.S1 NA NA NA NA 1.7E-03 7.4E-04 NA 

30S,000 NA NA NA NA l.4E-Ol S.8E-02 NA 

82.2 NA NA NA NA NA NA NA 

294 NA NA NA NA 1.7E-03 7.2E-04 NA 

Total 

3.7E-04 

1.SE-03 

8.SE-03 

2.8E-04 

2.SE-04 

8.SE-04 

S.OE-03 

2.2E-04 

1.2E-04 

1.2E-Ol 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E-Ol 

3.9E-04 

1.0E-Ol 

3.6E-02 

7.9E-OS 
2.SE-03 

1.9E-Ol 

NA 

2.4E-03 
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Dose-Response Parameters Trespresser-Adolescent 
Oral Dermal lnhalatio Oral Dermal lnhalatio Representative Cancer Risk Non-Cancer Risk’4) 

Parameter RfD”’ RtD”’ RfD”’ SFP’ SF”’ SF’*’ Concentration’3’ lngestio Dermal Inhalation Total lngestio Dermal Inhalation Total 
Tin 6.00E-01 1.20E-01 - - - - 72.5 NA NA NA NA 1.6E-05 6.9E-06 NA 2.3E-05 
Vanadium 7.00E-03 1.40E-03 - - - - 13.7 NA NA NA NA 2.6E-04 l.lE-04 NA 3.7E-04 
Zinc 3.00E-01 6.00E-02 - - - - 6,230 NA NA NA NA 2.8E-03 1.2E-03 NA 4.OE-03 

PesticidelPCBs 

Aroclor-1242 1 - 1 - 1 - ~2.00E+00~4.00E+00~ - 1 1.1 1 1.7E-09 1 NA 1 NA 1 1.7E-09 1 NA 1 NA 1 NA 1 NA 1 
Semivolatile Organic Compounds 

Bis(2-ethylhexyl)phthalI 2.00E-0211 .OOE-021 - I 1.40E-02 I 2.80E-02 I - I 5 1 2.7E-10 II .2E-091 NA 1 1.4E-09 1 3.3E-05 1 1.5E-04 1 NA 1 1.8E-04 
Dibenzo(a,h)anthracenl - I - I - ~7.30E+00~1.46E+01~3.10E+00~ 0.43 1 1.2E-08 1 NA 1 NA 1 1.2E-08 1 NA 1 NA 1 NA 1 NA 

Volatile Organic Compounds 

Acetone I I.OOE-01 I~.ooE-021 - I - I - I - I 46 1 NA 1 NA 1 NA 1 NA 1 6.1E-05 1 NA 1 NA 1 6.1E-05 

? Subtotal 6 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 3.4E-07 I1.4E-071 NA 1 4.8E-07 1 2.4E-01 1 1 .OE-01 NA -. 
SHELLFISH-- LOBSTER’“’ 

1 1 3.4E-01 

03 
PesticideslPCBs 

Chlorobenzilate I2.00E-021 - 1 - 1 2.70E-011 - 1 - 1 0.013751 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
SHELLFISH-- CRAB”’ 

1 NA 1 

lnorganics 

Copper I4.00E-021 - 1 - 1 - 1 - 1 - 1 5.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
PesticideslPCBs 

Aldrin 3.00E-05 - - 1.70E+Ol - - 0.00041 NA NA NA NA NA NA NA NA 
Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 0.086 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA NA 3.7E-07 2.2E-07 NA 5.9E-07 3.6E-01 1.2E-01 NA 4.8E-01 

00 
I 
~ 

o 
00 

Oral 

Parameter RID(1) 

Tin 6.00E-Ol 

Vanadium 7.00E-03 

Zinc 3.00E-Ol 
.. 

Pesticide/PCBs 

IAroclor-1242 

SHELLFISH-- LOBSTER 

Pesticides/PCBs 

Chlorobenzilate 

SHELLFISH-- CRAB 

In organics 

ICopper 14.00E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 

Chlorobenzilate 2.00E-02 

Subtotal NA 

TOTAL NA 
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Dose-Response Parameters Trespresser --Adolescent 

Dermal Inhalatio Oral Dermal Inhalatio Representative Cancer Risk Non-Cancer Risk!" 
RID(1) RID(1) SF(2) SF(2) SF(2) Concentration(3) Ingestio Dermal Inhalation Total In gestio Dermal Inhalation 

1.20E-Ol - - - - 72.5 NA NA NA NA 1.6E-05 6.9E-06 NA 

1.40E-03 - - - - 13.7 NA NA NA NA 2.6E-04 1.1 E-04 NA 

6.00E-02 - - - - 6,230 NA NA NA NA 2.8E-03 1.2E-03 NA 

I 2.00E+001 4.00E+001 1.1 11.7E-091 NA NA 11.7E-091 NA NA NA 

5 

0.43 

46 

NA 

0.01375 

5.4 NA NA NA NA NA NA NA 

- - 1.70E+Ol - - 0.00041 NA NA NA NA NA NA NA 

- - 2.70E-Ol - - 0.086 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA 3.7E-07 2.2E-07 NA 5.9E-07 3.6E-Ol l.2E-Ol NA 

Total 

2.3E-05 

3.7E-04 

4.0E-03 

NA 

NA 

NA 

NA 

NA 

4.8E-Ol 
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Dose-Response Parameters Maintenance Worker 

Oral Dermal lnhalatio Oral Dermal lnhalatio Representative Cancer Risk I Non-Cancer Riskt4’ 

Parameter RfD”’ RfD”’ RfD”’ SF”’ SF”’ SF”’ Concentration”’ lngestio I Dermalllnhalationl Total llngestio I Dermal IInhalation Total 

SUBSURFACE SOIL 
lnorganics 

Arsenic 
Subtotal 

SEDIMENT 

I3,00E-0416.00E-051 - II .50E+00~7S’OE+OO~ 1.51 E+Oli 3.9 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

lnorganics 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 
Manganese 

Nickel 

Thallium 

l.OOE+OO 2.00E-01 - - - - 6,700 NA NA NA NA NA NA NA NA 

4.00E-04 8.00E-05 - - - - 11 NA NA NA NA NA NA NA NA 

3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 13.3 NA NA NA NA NA NA NA NA 

l.OOE-03 2.00E-04 - - - - 2.91 NA NA NA NA NA NA NA NA 

5.00E-03 l.OOE-03 - - - 4.20E+Ol 22.7 NA NA NA NA NA NA NA NA 

4.00E-02 8.00E-03 - - - - 611 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 27,100 NA NA NA NA NA NA NA NA 

1.40E-01 2.80E-02 - - - - 546 NA NA NA NA NA NA NA NA 

2.00E-02 4.00E-03 - - - - 42 NA NA NA NA NA NA NA NA 

8.00E-05 1.60E-05 - - - - 168 NA NA NA NA NA NA NA NA 

SURFACE WATER 

lnorganics 

Aluminum 

Antimony 
Arsenic 

Barium 
Cadmium 

Iron 
Lead 

l.OOE+OO 2.00E-01 - - - - 2,030 NA NA NA NA NA NA NA NA 

4.00E-04 8.00E-05 - - - - 220 NA NA NA NA NA NA NA NA 

3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 57.3 NA NA NA NA NA NA NA NA 

7.00E-02 l&E-02 1.43E-04 - - - 29.2 NA NA NA 
NA NA NA NA NA 

5.00E-04 l.OOE-04 57lE-05 - - 6.30E+OO 6.51 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 305,000 NA NA NA NA NA NA NA NA 
- 82.2 NA NA NA NA NA NA NA NA 

()) 
I 

->. 
o 
CO 
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Dose-Response Parameters Maintenance Worker 

Parameter 
SUBSURFACE SOIL 

Inorganics 
Arsenic 

Subtotal 

SEDIMENT 
Inorganics 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Nickel 

Thallium 

Oral I Dermal Jnhalatio I 
Rm(1) Rm(1) Rm(1) 

1.00E+00 2.00E-01 -
4.00E-04 8.00E-05 -
3.00E-04 6.00E-05 -
1.00E-03 2.00E-04 -
5.00E-03 1.00E-03 -
4.00E-02 8.00E-03 -
3.00E-01 6.00E-02 -
1.40E-01 2.80E-02 -
2.00E-02 4.00E-03 -
8.00E-05 1.60E-05 -

Semlvolatlle Orgamc Compounds 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Indeno(1,2,3-cd)pyren 

Subtotal 

SURFACE WATER 

Inorganics 
Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Iron 

Lead 

-
-
-
-
-
-

NA 

1.00E+OO 

4.00E-04 

3.00E-04 

7.00E-02 

5.00E-04 

3.00E-01 

-

- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
8.00E-05 -
6.00E-05 -
1.4OE-02 1.43E-04 

1.00E-04 5.71 E-05 

6.00E-02 -
- -

Oral I Dermal Iinhalatio 
SF(2) SF(2) SF(2) 

- - -
- - -

1.50E+00 7.50E+00 1.51 E+01 

- - -
- - 4.20E+01 

- - -
- - -
- - -
- - -
- - -

7.30E-01 1.46E+00 3.10E-01 

7.30E+00 1.46E+01 3.10E+00 

7.30E-01 1.46E+00 3.10E-01 

7.30E-02 1.46E-01 3.10E-02 

7.30E-03 1.46E-02 3.10E-03 

7.30E-01 1.46E+00 3.10E-01 

NA NA NA 

- - -
- - -

1.50E+00 7.50E+00 1.51 E+01 

- - -
- - 6.30E+00 

- - -
- - -

Representative Cancer Risk I Non-Cancer Risk(4
) 

Concentration(3) Ingestio I Dermallinhalationi Total IIngestio I Dermallinhalationi 

3.9 

NA 

6,700 NA NA NA NA NA NA NA 

11 NA NA NA NA NA NA NA 

13.3 NA NA NA NA NA NA NA 

2.91 NA NA NA NA NA NA NA 

22.7 NA NA NA NA NA NA NA 

611 NA NA NA NA NA NA NA 

27,100 NA NA NA NA NA NA NA 

546 NA NA NA NA NA NA NA 

42 NA NA NA NA NA NA NA 

168 NA NA NA NA NA NA NA 

130 NA NA NA NA NA NA NA 

130 NA NA NA NA NA NA NA 

160 NA NA NA NA NA NA NA 

140 NA NA NA NA NA NA NA 

160 NA NA NA NA NA NA NA 

100 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

2,030 NA NA NA NA NA NA NA 

220 NA NA NA NA NA NA NA 

57.3 NA NA NA NA NA NA NA 

29.2 NA NA NA NA NA NA NA 
6.51 NA NA NA NA NA NA NA 

305,000 NA NA NA NA NA NA NA 

82.2 NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
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Dose-Response Parameters Maintenance Worker 
Oral 1 Dermal llnhalatio 1 Oral I Dermal llnhalatio Representative Cancer Risk I Non-Cancer Dirb(4’ 

,(2’ Concentrationf3’ lnuestio I Dermalllnhalationl Total llnaestio 1 Dermal hnh, Rrn”’ Rrn”’ Rrn”’ SF”’ SF”’ SF . 
500E-03 1 .OOE-03 1.43E-05 - - - 

6.00E-01 1.20E-01 - - - - 

7.00E-03 1.40E-03 - - - - 

294 

72.5 
13.7 

-NA NA 
NA NA 
NA NA 

NA 
NA 
NA 

NA 

NA 
NA 

-NA 
NA 
NA 

NA 

NA 
NA 

,\,=n 

alation Total 
NA NA 
NA NA 
NA NA 

Parameter 
Manganese 

Tin 

Vanadium I I --.- I ---- I . . .I I I., I 
Zinc 1 ~.OOE-01 I~.ooE-021 - I - I - I - I 6,230 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 ;A 1 NA 

PesticidelPCBs 

Aroclor-1242 1 - 1 - 1 - ~2.00E+00~4.00E+00~ - 1 1.1 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 
Semivolatile Organic Compounds 

Bis(2-ethylhexyl)phthal I 2.00E-0211 .OOE-021 - I 1.40E-02 I 2.80E-02 I - I 5 1 NA 1 NA 1 NA 1 NA 1 NA -1 NA 1 NA 1 NA 
Dibenzo(a,h)anthracenl - I - I - ~7.30E+00~1.46E+01~3.10E+00~ 0.43 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Volatile Organic Compounds 

Acetone I I.OOE-01 I~.ooE-021 - I - I - I - I 46 1 NA 1 NA 1 NA 

1 NA 1 NA 1 

1 NA 1 NA 

1 NA 1 NA 1 NA 1 

1 NA 1 NA 1 NA 
Subtotal NA NA 1 NA 1 NA 1 NA 1 NA NA NA NA NA 
SHELLFISH-- LOBSTER”’ 

1 1 1 1 

PesticideslPCBs 

Chlorobenzilate I2.00E-021 - 1 - 1 2.70E-011 - 1 - 1 0.013751 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
SHELLFISH-- CRAB”’ 

lnorganics 

Copper I4.00E-021 - 1 - 1 - 1 - 1 - 1 5.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 
PesticideslPCBs 

Aldrin 3,00E-05 - - 1.70E+Ol - - 0.00041 NA NA NA NA NA NA NA NA 
Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 0.086 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ex> 
I 
-" 
-" 
0 

() 
-I 
o 
b o 
~ 

Oral 

Parameter RfD(1) 

Manganese 5.00E-03 

Tin 6.00E-Ol 

Vanadium 7.00E-03 

Zinc 3.00E-Ol 

Pesticide/PCBs 

IAroclor-1242 

Acetone 

Subtotal 

SHELLFISH-- LOBSTER 

Pesticides/PCBs 

Chlorobenzilate 

SHELLFISH-- CRAB 

In organics 

ICopper 14.00E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 

Chlorobenzilate 2.00E-02 

Subtotal NA 

TOTAL NA 
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Dose-Response Parameters 

Dermal Inhalatio Oral Dermal Inhalatio Representative Cancer Risk 
RfD(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) Ingestio Dermal Inhalation 

1.00E-03 1.43E-05 - - - 294 NA NA NA 

1.20E-01 - - - - 72.5 NA NA NA 

1.40E-03 - - - - 13.7 NA NA NA 

6.00E-02 - - - - 6,230 NA NA NA 

I 2.00E+001 4.00E+001 1.1 NA NA NA 

5 

0.43 

46 
NA 

0.01375 

5.4 NA NA NA 

- - 1.70E+Ol - - 0.00041 NA NA NA 
- - 2.70E-01 - - 0.086 NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

Maintenance Worker 

Non-Cancer Risk!") 

Total Ingestio Dermal Inhalation Total 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
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Dose-Response Parameters Excavation Worker 
Oral Dermal lnhalatio Oral Dermal lnhalatio Representative Cancer Risk Non-Cancer Risk14’ 

Parameter RtD”’ RtD”’ RtD”’ SF”’ SF”’ SFi2’ ConcentrationP lngestio Dermal Inhalation 1 Total lngestio 1 Dermal IInhalation Total 
PARAMETER RfD”’ RfD”’ RfD”’ SF’*’ SF”’ SF”’ ONCENTRATION’ GESTIO( ERMA 1 HALATlOl TOTAL GESTIOIDERMAa HALATlOl TOTAL 
SUBSURFACE SOIL 

lnorganics 
Arsenic 

Subfotal 

SEDIMENT 

I3.00E-0416.OOE-051 - II .50E+00~7.50E+OO~ 1.51 E+OlI 3.9 1 2.9E-09 14.5E-091 3.6E-16 1 7.4E-09 1 9.OE-04 1 1.4E-03 1 NA 1 2.3E-03 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 2.9E-09 ]4.5E-091 3.6E-16 1 7.4E-09 1 9.OE-04 1 1.4E-03 1 NA 1 2.3E-03 

lnorganics 
Aluminum l.OOE+OO 2.00E-01 - - - - 6,700 NA NA NA NA NA NA NA NA 
Antimony 4.00E-04 ELOOE-05 - - - - 11 NA NA NA NA NA NA NA NA 
Arsenic 3.00E-04 6.OOE-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 13.3 NA NA NA NA NA NA NA NA 

03 
I, Cadmium l.OOE-03 2.00E-04 - - - - 2.91 NA NA NA NA NA NA NA NA 
2 
-)r Chromium 500E-03 l.OOE-03 - - - 4.20E+Ol 22.7 NA NA NA NA NA NA NA NA 

Copper 4.00E-02 8.00E-03 - - - - 611 NA NA NA NA NA NA NA NA 
Iron 3.00E-01 6.00E-02 - - - - 27,100 NA NA NA NA NA NA NA NA 
Manganese 1.4OE-01 2.80E-02 - - - - 546 NA NA NA NA NA NA NA NA 
Nickel 2.00E-02 4.00E-03 - - - - 42 NA NA NA NA NA NA NA NA 
Thallium 8.00E-05 1.60E-05 - - - - 168 NA NA NA NA NA NA NA NA 

Semivolatile Organic Comnounds 

Elenzo(a)anthracene - - - 7.30E-01 146E+OO 3.1 OE-01 130 NA NA NA NA NA NA NA NA 
Benzo(a)pyrene - - - 7.30E+OO 1.46E+Ol 3.1 OE+OO 130 NA NA NA NA NA NA NA NA 
Benzo(b)fluoranthene - - - 7.30E-01 1.46E+OO 3.10E-01 160 NA NA NA NA NA NA NA NA 
Benzo(k)fluoranthene - - - 7.30E-02 1.46E-01 3.1 OE-02 140 NA NA NA NA NA NA NA NA 
Chrysene 7.30E-03 1.46E-02 3.1 OE-03 160 NA NA NA NA NA NA NA NA 
Indeno(l,2,3-cd)pyren - - - 7.30E-01 1.46E+OO 3.1OE-01 100 NA NA NA NA NA NA NA NA 
Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
SURFACE WATER 

lnoroanics -----a------ 

Aluminum 

Antimony 
Arsenic 

Barium 
Cadmium 

Iron 

l.OOE+OO 2.00E-01 - - - - 2,030 NA NA NA NA NA NA NA NA 
4.00E-04 8.00E-05 - - - - 220 NA NA NA NA NA NA NA NA 
3.00E-04 6.00E-05 - 1.50E+OO 750E+OO 1.51 E+Ol 57.3 NA NA NA NA NA NA NA NA 
7.00E-02 l&E-02 1.43E-04 - - - 29.2 NA NA NA NA NA NA NA NA 
5.00E-04 l.OOE-04 571E-05 - - 6.30E+OO 6.51 NA NA NA NA NA NA NA NA 
3.00E-01 6.00E-02 - - - - 305,000 NA NA NA NA NA NA NA NA 

ex> 
I ..... ..... ..... 
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Dose-Response Parameters Excavation Worker 

Parameter 

PARAMETER 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Nickel 

Thallium 

Oral Dermal 
Rm(1) Rm(1) 

RfD\l1 RfD\ll 

1.00E+00 2.00E-01 

4.00E-04 8.00E-05 

3.00E-04 6.00E-05 

1.00E-03 2.00E-04 

5.00E-03 1.00E-03 

4.00E-02 8.00E-03 

3.00E-01 6.00E-02 

1.40E-01 2.80E-02 

2.00E-02 4.00E-03 

8.00E-05 1.60E-05 

Semlvolatlle Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Indeno(1,2,3-cd)pyren 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Iron 

- -
- -
- -
- -
- -
- -

NA NA 

1.00E+00 2.00E-01 

4.00E-04 8.00E-05 

3.00E-04 6.00E-05 

7.00E-02 1.40E-02 

5.00E-04 1.00E-04 

3.00E-01 6.00E-02 

Inhalatio Oral Dermal Inhalatio 
Rm(1) SF(2) SF(2) SF(2) 

RfDPI Sp<1 Sp<1 SF'" 

- - - -
- - - -
- 1.50E+00 7.50E+00 1.51 E+01 

- - - -
- - - 4.20E+01 

- - - -
- - - -
- - - -
- - - -
- - - -

- 7.30E-01 1.46E+00 3.10E-01 

- 7.30E+00 1.46E+01 3.10E+00 

- 7.30E-01 1.46E+00 3.10E-01 

- 7.30E-02 1.46E-01 3.10E-02 

- 7.30E-03 1.46E-02 3.10E-03 

- 7.30E-01 1.46E+00 3.10E-01 

NA NA NA NA 

- - - -
- - - -
- 1.50E+00 7.50E+00 1.51 E+01 

1.43E-04 - - -
5.71 E-05 - - 6.30E+00 

- - - -

Representative Cancer Risk Non-Cancer Riskl4
) 

Concentration(3) Ingestio I Dermalllnhalationi Total Ingestio I Dermal Ilnhalationl Total 
ONCENTRATION GESTIO I ERMA I HALATIOI TOTAL GESTIOIDERMAL/ HALATIOI TOTAL 

3.9 

NA 

6,700 NA NA NA NA NA NA NA NA 
11 NA NA NA NA NA NA NA NA 

13.3 NA NA NA NA NA NA NA NA 
2.91 NA NA NA NA NA NA NA NA 

22.7 NA NA NA NA NA NA NA NA 
611 NA NA NA NA NA NA NA NA 

27,100 NA NA NA NA NA NA NA NA 
546 NA NA NA NA NA NA NA NA 

42 NA NA NA NA NA NA NA NA 
168 NA NA NA NA NA NA NA NA 

130 NA NA NA NA NA NA NA NA 
130 NA NA NA NA NA NA NA NA 
160 NA NA NA NA NA NA NA NA 
140 NA NA NA NA NA NA NA NA 
160 NA NA NA NA NA NA NA NA 
100 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

2,030 NA NA NA NA NA NA NA NA 

220 NA NA NA NA NA NA NA NA 

57.3 NA NA NA NA NA NA NA NA 
29.2 NA NA NA NA NA NA NA NA 
6.51 NA NA NA NA NA NA NA NA 

305,000 NA NA NA NA NA NA NA NA 

0) 
--::0 ...... co 
~< <0 . 
--J ...... 
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Parameter 

Lead 
Manganese 

Tin 
Vanadium 

Zinc 

Dose-Response Parameters Excavation Worker 

Oral Dermal lnhalatio Oral Dermal lnhalatio Representative Cancer Risk Non-Cancer Riskt4’ 

RfD”’ RfD”’ RfD’“’ SF’2’ SF’2’ SF”’ Concentration’3) lngestio Dermal Inhalation Total lngestio Dermal Inhalation Total 
- - 82.2 NA NA NA NA NA NA NA NA 

!LOOE-03 l.OOE-03 1.43E-05 - - - 294 NA NA NA NA NA NA NA NA 

6.00E-01 1.20E-01 - - - - 72.5 NA NA NA NA NA NA NA NA 

7.00E-03 1.40E-03 - - - - 13.7 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 6,230 NA NA NA NA NA NA NA NA 

PesticidelPCBs 
Aroclor-1242 I - I - - I2.00E+00~4.00E+00~ - 1 1.1 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

Semivolatile Organic Compounds 
is(2-ethylhexyl)phthalI 2.00E-0211 .OOE-021 - I 1.4OE-02 I 2.80E-02 I - I 5 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
ibenzo(a,h)anthracenI - I - I - ~7.30E+00~1.46E+01~3.lOE+00~ 0.43 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

4” 2 Volatile Organic Compounds 
;3 Acetone 1 I .OOE-01 I~.ooE-021 - I - I - I - I 46 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Subtotal 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SHELLFISH-- LOBSTER”’ 

PesticideslPCBs 
Chlorobenzilate I2.00E-021 - 1 - 1 2.70E-011 - 1 - 1 0.013751 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

SHELLFISH-- CRAB”’ 

lnorganics 
Copper I4.00E-021 - 1 - 1 - 1 - 1 - 1 5.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

PesticideslPCBs 

Aldrin 3.00E-05 - - 1.70E+Ol - - 0.00041 NA NA NA NA NA NA NA NA 

Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 0.086 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA 2.9E-09 4.5E-09 3.6E-16 7.4E-09 9.OE-04 1.4E-03 NA 2.3E-03 

00 
I ..... 

Parameter 

Lead 

Manganese 

Tin 

Vanadium 

Zinc 
.. 

Pesticide/PCBs 

IAroclor-1242 

Oral 
Rm(1) 

-
5.00E-03 

6.00E-01 

7.00E-03 

3.00E-01 

;;:; Acetone 

() 
-I o g 
~ 

Subtotal 

SHELLFISH-- LOBSTER 

Pesticides/PCBs 

Chlorobenzilate 

SHELLFISH-- CRAB 

Inorganics 

ICopper 14.00E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 

Chlorobenzilate 2.00E-02 

Subtotal NA 

TOTAL NA 
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Dose-Response Parameters 

Dermal Inhalatio Oral Dermal Inhalatio Representative Cancer Risk 
Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3) Ingestio Dermal Inhalation 

- - - - - 82.2 NA NA NA 

1.00E-03 1.43E-05 - - - 294 NA NA NA 

1.20E-01 - - - - 72.5 NA NA NA 

1.40E-03 - - - - 13.7 NA NA NA 

6.00E-02 - - - - 6,230 NA NA NA 

12.00E+0014.00E+001 1.1 NA NA NA 

5 

0.43 

46 

NA 

0.01375 

5.4 NA NA NA 

- - 1.70E+01 - - 0.00041 NA NA NA 

- - 2.70E-01 - - 0.086 NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA 2.9E-09 4.5E-09 3.6E-16 

Excavation Worker 
Non-Cancer Risk(4) 

Total Ingestio Dermal Inhalation Total 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

7.4E-09 9.0E-04 1.4E-03 NA 2.3E-03 
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Dose-Response Parameters Occupational Occupational Worker 
Oral Dermal lnhalatio Oral Dermal lnhalatio Representative Cancer Risk I Non-Cancer Riskf4’ 

Parameter RtD”’ RtD”’ RfD”’ SF”’ SF’2’ SF’*’ Concentration@ lngestio Dermal Inhalation Total lngestio I Dermal llnhalationl Total 
SUBSURFACE SOIL 

lnorganics 

Arsenic 

Subtotal 
SEDIMENT 

I3.OOE-041 S.OOE-051 - II .50E+00~7.50E+00~1.51 E+Ol 1 3.9 1 NA I. NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

lnoraanics 
Aluminum II .OOE+OOj 2.00E-0’ 

IChromium I5.00E-0311 .OOE-031 - - - 14.20E+Ol I 22.7 

I Cower I4.00E-02 I8.00E-031 - 
Iron 3.00E-01 6.00E-02 - - - - 27,100 NA NA NA NA NA NA NA NA 
Manganese 1.4OE-01 2.80E-02 - - - - 546 NA NA NA NA NA NA NA NA 
Nickel 2.00E-02 4.00E-03 - - - - 42 NA NA NA NA NA NA NA NA 
Thallium 8.00E-05 1.60E-05 - - - - 168 NA NA NA NA NA NA NA NA 

Semivolatile Organic Compounds 

IBenzotaIanthracene 1 - - - I7.30E-01 ~1.46E+OO~ 3.10E-01 I 130 1 NA I NA I NA NA I N 

IlndenoU .2.3-cdlovren I - I - I - I 7.30E-01 II .46E+0013.10E-01 i 100 1NA 

lnoruanics .__-. v------ 

Aluminum 

Antimony 
Arsenic 
Barium 

Cadmium 

Iron 

Lead 
Manganese 

l.OOE+OO 2.00E-01 - - - - 2,030 NA NA NA NA NA NA NA NA 
4.00E-04 8.00E-05 - - - - 220 NA NA NA NA NA NA NA NA 
3.00E-04 6.OOE-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 57.3 NA NA NA NA NA NA NA NA 
7.00E-02 1.40E-02 1.43E-04 - - - 29.2 NA N.A NA NA NA N.A N.4 N.4 
5.00E-04 l.OOE-04 5.71E-05 - - 6.30E+OO 6.51 NA NA NA NA NA NA NA NA 
3.00E-01 6.00E-02 - - - - 305,000 NA NA NA NA NA NA NA NA 

82.2 NA NA NA NA NA NA NA NA 
5.00E-03 l.OOE-03 1.43E-05 - - - 294 NA NA NA NA NA NA NA NA 
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Dose-Response Parameters Occupational 

Parameter 

SUBSURFACE SOIL 

Inorganics 

Arsenic 

Subtotal 

SEDIMENT 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Nickel 

Thallium 

Oral I Dermal Iinhalatio I 
RID(1) RID(1) RID(1) 

1.00E+00 2.00E-01 -
4.00E-04 B.00E-05 -
3.00E-04 6.00E-05 -
1.00E-03 2.00E-04 -
5.00E-03 1.00E-03 -
4:00E-02 B.00E-03 -
3.00E-01 6.00E-02 -
1.4OE-01 2.BOE-02 -
2.00E-02 4.00E-03 -
B.00E-05 1.60E-05 -

Semivolatlle Organic Compounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Indeno(1,2,3-cd)pyren 

Subtotal 

SURFACE WATER 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Iron 

Lead 

Manganese 

-
-
-
-
-
-

NA 

1.00E+00 

4.00E-04 
3.00E-04 

7.00E-02 

5.00E-04 

3.00E-01 

-
5.00E-03 

- -
- -
- -
- -
- -
- -

NA NA 

2.00E-01 -
B.00E-05 -
6.ODE-05 -
1.40E-02 1.43E-04 

1.00E-04 5.71E-05 

6.00E-02 -
- -

1.00E-03 1.43E-05 

Oral I Dermal Iinhalatio Representative I Cancer Risk 
SF(2) SF(2) SF(2) Concentration(3) Iingestio I Dermallinhalationi 

3.9 

NA 

- - - 6,700 NA NA NA 

- - - 11 NA NA NA 

1.50E+00 7.50E+OO 1.51 E+01 13.3 NA NA NA 

- - - 2.91 NA NA NA 

- - 4.20E+01 22.7 NA NA NA 

- - - 611 NA NA NA 

- - - 27,100 NA NA NA 

- - - 546 NA NA NA 

- - - 42 NA NA NA 

- - - 16B NA NA NA 

7.30E-01 1.46E+OO 3.10E-01 130 NA NA NA 

7.30E+00 1.46E+01 3.10E+OO 130 NA NA NA 

7.30E-01 1.46E+OO 3.10E-01 160 NA NA NA 
7.30E-02 1.46E-01 3.10E-02 140 NA NA NA 

7.30E-03 1.46E-02 3.10E-03 160 NA NA NA 
7.30E-01 1.46E+00 3.10E-01 100 NA NA NA 

NA NA NA NA NA NA NA 

- - - 2,030 NA NA NA 

- - - 220 NA NA NA 
1.50E+00 7.50E+00 1.51 E+01 57.3 NA NA NA 

- - - 29.2 NA NA NA 
- - 6.30E+00 6.51 NA NA NA 

- - - 305,000 NA NA NA 

- - - B2.2 NA NA NA 

- - - 294 NA NA NA 

Occupational Worker 

I Non-Cancer Riskl41 

Total Iingestio I Dermal Iinhalationi Total 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
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PesticidelPCBs 
Aroclor-1242 1 - 1 - 1 - ~2.00E+00~4.00E+00/ - 1 1.1 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

Semivolatile Organic Compounds 
Bis(2-ethylhexyl)phthalI 2.00E-0211 .OOE-021 - I 1 ME-02 I 2.8OE-02 I - I 5 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
Dibenzo(a,h)anfhracenI - 1 - 1 - I7.30E+00~1.46E+01(3.10E+00~ 0.43 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Volatile Organic Compounds 
II .OOE-0118.00E-021 - 1 - 1 - 1 - 1 46 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

W 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA L 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

-L SHELLFISH-- LOBSTER”’ 
P 

PesticideslPCBs 
Chlorobenzilate 12.00E-021 - 1 - 1 2.70E-011 - 1 - 1 0.013751 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SHELLFISH-- CRAB”’ 

lnorganics 

Copper I4.00E-021 - 1 - 1 - 1 - 1 - 1 5.4 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA ] 

PesticideslPCBs 

Aldrin 3.00E-05 - - 1.70E+Ol - - 0.00041 NA NA NA NA NA NA NA NA 

Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 0.086 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

1 Units are (mg/kg)lday. 
2 Units are [(mg/kg)/day]-1 
3 Units are ug/L for surface water, mg/kg for sediment and soil inorganics, and ug/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

5 The shellfish ingestion scenario applies to adult residents only. 
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Dose-Response Parameters Occupational 

Oral Dermal Inhalatio Oral Dermal Inhalatio Representative Cancer Risk 

Parameter Rm(1) Rm(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) Ingestio Dermal Inhalation 

Tin 6.00E-01 1.20E-01 - - - - 72.5 NA NA 

Vanadium 7.00E-03 1.40E-03 - - - - 13.7 NA NA 

Zinc 3.00E-01 6.00E-02 - - - - 6,230 NA NA 
.. 

I 2.00E+0014.00E+001 1.1 NA NA 

5 

0.43 

Acetone 46 
Subtotal NA 

SHELLFISH-- LOBSTER 

Pesticides/PCBs 

Chlorobenzilate 0.01375 

SHELLFISH-- CRAB 

Inorganics 

I Copper 14.00E-021 5.4 NA NA 

Pesticides/PCBs 

Aldrin 3.00E-05 - - 1.70E+01 - - 0.00041 NA NA 

Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 0.086 NA NA 

Subtotal NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA NA NA 

1 Units are (mg/kg)/day. 

2 Units are [(mg/kg)/day]-1. 
3 Units are 1J9/L for surface water, mg/kg for sediment and soil inorganics, and IJg/kg for all other compounds in sediment and soil. 

4 NonCancer risks are calculated conservatively for residents, considering only the child receptor. 

5 The shellfish ingestion scenario applies to adult residents only. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Occupational Worker 
Non-Cancer Risk!') 

Total Ingestio Dermal Inhalation 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(j) 
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l Cumulative carcinogenic and noncrcinogenic risks for individual receptor pathways 

Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker, and occupational worker) and hypothetical future (residents and excavation workers) 

receptors. COPCs in IR 8 media were not present at sufficient concentrations to cause adverse 

noncarcinogenic health effects to any current potential receptors or future excavation worker. The cancer 

risks estimated for the current potential or future receptors were below or within the IE-04 to IE-06 target 

risk range, often used by EPA in setting standards and criteria and in evaluating the need for 

environmental remediation. 

COPCs at IR 8 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypoPhetical 

future resident. Thallium, antimony, iron, and arsenic are the main contributors to the noncarcinogenic 

risk. 

8.7 ECOLOGICAL RISK ASSESSMENT 

This section presents the results of the ecological risk assessment performed at IR 8, including a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

8.7.1 Problem Formulation 

This section presents the problem formulation, including a discussion of available habitats, ecological 

receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, selection of 

ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 

8.7.1.1 Habitat Types and Ecological Receptors 

Section 8.1 (See Figure 8-13) describes the physical setting at IR 8. Vegetation on most of the site is 

dominated by a closed canopy of Australian pines. Ground cover is sparse beneath the Australian pines. 

Brazilian pepper and weedy species such as sandbur (Cenchrus tribuloides) and Cyperus spp. occur in 

areas where sufficient sunlight can reach the ground. These areas are limited primarily to narrow dirt 

access roads within the site. There are no mangroves along the rocky shoreline at IR 8; instead, 

Australian pines extend seaward to the top of a low bluff along the shore. The bluff varies in height from 
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Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser, 

maintenance worker., and occupational worker) and hypothetical future (residents and excavation workers) 

receptors. COPCs in IR 8 media were not present at sufficient concentrations to cause adverse 

noncarcinogenic health effects to any current potential receptors or future excavation worker. The cancer 

risks estimated for the current potential or future receptors were below or within the 1 E-04 to 1 E-OI3 target 

risk range, often used by EPA in setting standards and criteria and in evaluating the nE~ed for 

environmental remediation. 

COPCs at IR 8 were present at concentrations indicating that adverse noncarcinogenic health effects 

might occur under conditions evaluated in this baseline human health risk assessment for the hypothetical 

future resident. Thallium, antimony, iron, and arsenic are the main contributors to the noncarcinogenic 

risk. 

8.7 ECOLOGICAL RISK ASSESSMENT 

This section presents the results of the ecological risk assessment performed at I R 8, including a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

8.7.1 Problem Formulation 

This section presents the problem formulation, including a discussion of available habitats, ecological 

receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, selet::tion of 

ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 

8.7.1.1 Habitat Types and Ecological Receptors 

Section 8.1 (See Figure 8-13) describes the physical setting at IR 8. Vegetation on most of the site is 

dominated by a closed canopy of Australian pines. Ground cover is sparse beneath the Australian pines. 

Brazilian pepper and weedy species such as sand bur (Cenchrus tribuloides) and Cyperus spp. occur in 

areas where sufficient sunlight can reach the ground. These areas are limited primarily to narrow dirt 

access roads within the site. There are no mangroves along the rocky shoreline at IR 8; il1stead, 

Australian pines extend seaward to the top of a low bluff along the shore. The bluff varies in height from 
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2 to 10 feet and is composed primarily of debris from past waste disposal at the site. There is no surface 

freshwater at IR 8. 

Since most of the site is a monoculture of Australian pines, the site provides poor habitat for terrestrial 

species. Nevertheless, a few species of reptiles, arboreal birds, and avian raptors utilize <the site. 

Mammals such as raccoons, opossums, and cotton rats probably utilize the site, as well as exotic rodents 

such as the black rat and house mouse. The lack of shallow water along most of the shoreline precludes 

extensive foraging at the site by wading piscivorous birds, except within approximately 20 feet of the 

shore. 

Water quality at IR-8 is typical of shallow, near-shore habitats in this part of the Gulf of Mexico. The 

salinity (35.2 to 36.8 ppt) is within the range of salinities normally observed in open ocean waters (Reid, 

1961). DO concentrations were high during sampling conducted in August and September 1996, ranging 

from 5.32 to 7.41 mg/L (Appendix C, Table C.l-3), sufficient to support even the most sensitive and 

pollution-intolerant organisms. Turbidity was very low (1 to 2 NTUs) in August and September 1996, 

indicating extremely high water clarity. 

Turtle grass is abundant and is the dominant aquatic vegetation in nearshore waters of IR 8. Aquatic 

marine life observed here during sampling activities in August and September of 1996 included queen 

conch, milk conch (Strombus costatus), stone crab, spiny spider crab, true tulip (Fasciolaria tulipa), spiny 

lobsters, and several species of fish. Lobster, stone crab, spiny spider crab, true tulip, milk conch, and 

turtle grass were collected from the nearshore vicinity of the site for tissue analysis. 

Ecological receptors listed as threatened, endangered, or of special concern that could potentially be 

exposed to site related contamination are probably limited to red rat snakes, brown pelicans, ospreys, and 

wading birds such as the little blue heron, snowy egret, tricolored heron, and reddish egret, all of which 

are state-listed as SSC. An osprey nest is located at the southern tip of Fleming Key, approximately 

1,608feet southeast of IR 8 (FNAI, 1994). Indigo snakes (state and federally listed as threatened) could 

potentially inhabit some on-site areas, although habitat for this species is of marginal quality at IR 8. The 

Lower Keys marsh rabbit is not known to exist on Fleming Key, and habitat preferred by this species does 

not exist on or near the site. There are no sandy beaches favored as nesting habitat for sea turtles on the 

Key. There are no known eagle nests on or near Fleming Key, but bald eagles could occasionally forage 

in nearshore waters. 
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8.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways at IR 8 is 

presented in Section 83.2. 

8.7.1.3 Exposure Routes 

Terrestrial animals at IR 8 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Aerial deposition could have been a significant exposure route during historical landfill 

activities. However, as mentioned in Section 8.52, aerial deposition is presently minimal. Terrestrial 

receptors can also come into contact with contaminants in surface water by using it for drinking, although 

this exposure route generally represents a negligible portion of total exposure for most receptors. In 

addition, the high salt content of the adjacent waters precludes the use of the water for drinking. 

Exposure to contaminants in the soil via dermal contact can occur but is unlikely to represent a major 

exposure pathway because fur, feathers, and chitinous exoskeletons minimize the transfer of 

contaminants across dermal tissue. 

Volatile constituents could be present in some site soils and soil-bound contaminant airborne suspension 

could occur at IR 8. However, inhalation does not represent a significant exposure pathway because this 

investigation assumes that air contaminant concentrations are quite low, even for burrowing wildlife. In 

addition, inhalation ecotoxicity data for chronic exposure are lacking. Hence, the air pathway was not 

considered for ecological receptors. 

Aquatic and semi-aquatic organisms utilizing the open water adjacent to IR 8 can be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Aquatic and semi-aquatic organisms 

can also be exposed to constituents in contaminated groundwater that discharges into surface water. 

8.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium, magnesium, potassium, and sodium were excluded as COPCs in all media because they are 

essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was excluded as a 

COPC in all media,except surface water and groundwater. Otherwise, analytes selected for evaluation 
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A detailed description of contaminant sources, release mechanisms, and migration pathways at IR 8 is 

presented in Section 8.5.2. 

8.7.1.3 Exposure Routes 

Terrestrial animals at IR 8 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Aerial deposition could have been a significant exposure route during historical landfill 

activities. However, as mentioned in Section 8.5.2, aerial deposition is presently minimal. Terrestrial 

receptors can also come into contact with contaminants in surface water by using it for drinking, although 

this exposure route generally represents a negligible portion of total exposure for most receptors. In 

addition, the high salt content of the adjacent waters precludes the use of the water for drinking. 

Exposure to contaminants in the soil via dermal contact can occur but is unlikely to represent a major 

exposure pathway because fur, feathers, and chitinous exoskeletons minimize the transfer of 

contaminants across dermal tissue. 

Volatile constituents could be present in some site soils and soil-bound contaminant airborne suspension 

could occur at IR 8. However, inhalation does not represent a significant exposure pathway because this 

investigation assumes that air contaminant concentrations are quite low, even for burrowing wildlife. In 

addition, inhalation ecotoxicity data for chronic exposure are lacking. Hence, the air pathway was not 

considered for ecological receptors. 

Aquatic and semi-aquatic organisms utilizing the open water adjacent to IR 8 can be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Aquatic and semi-aquatic organisms 

can also be exposed to constituents in contaminated groundwater that discharges into surface water. 

8.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium, magnesium, potaSSium, and sodium were excluded as COPCs in all media because they are 

essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was excluded as a 

COPC in all media except surface water and groundwater. Otherwise, analytes selected for evaluation 
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consisted of all analytes detected during current and previous sampling of surface water, sediment, and 

surface soil at IR 8. Groundwater analytes selected for evaluation consisted of analytes detected in three 

groundwater samples collected in 1996 and in seven groundwater samples collected by IT Corporation in 

1993. The seven samples from 1993 were used because they were collected from the wells closest to the 

shoreline, which are most likely to reflect groundwater to surface-water discharge. These c:onsist of 

samples l8MW-3 through l8MW-9 (Figure 8-5). The three other samples were collected during most 

recent sampling of wells closest to the shoreline (samples 18KWM-16R, 18MW8-2, and I8MW8-3). 

Inorganic contaminants in groundwater, surface water, sediment, and surface soil whose rnaximum 

detected concentration was less than twice the average background concentration were excluded as 

COPCS. 

8.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3.1 .I .5 of Appendix C. 

8.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. Figure 8-14 shows the conceptual model for IR 8. The figure shows complete 

exposure routes for wind erosion and volatile emission pathways. Since most of the site is heavily 

vegetated, the wind erosion and volatile emission pathways are possible only to a small extent. 

8.7.2 Ecological Effects Characterization 

Ecologically-based thresholds (i.e., concentrations of contaminants in various media protective of 

ecological receptors) were selected to screen against exposure point concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at IR 8. 

Brief descriptions of each COPC are included in Appendix B Part 3. Groundwater contaminant 

concentrations were compared to surface-water thresholds for saltwater. Terrestrial plant thresholds were 
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consisted of all analytes detected during current and previous sampling of surface water, sediment, and 

surface soil at IR 8. Groundwater analytes selected for evaluation consisted of analytes detected in three 

groundwater samples collected in 1996 and in seven groundwater samples collected by IT Corporation in 

1993. The seven samples from 1993 were used because they were collected from the wells closlest to the 

shoreline, which are most likely to reflect groundwater to surface-water discharge. These consist of 

samples IBMW-3 through IBMW-9 (Figure B-5). The three other samples were collected during most 

recent sampling of wells closest to the shoreline (samples IBKWM-16R, 18MWB-2, and 18MW8-3). 

Inorganic contaminants in groundwater, surface water, sediment, and surface soil whose rnaximum 

detected concentration was less than twice the average background concentration were excluded as 

COPCs. 

8.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3.1.1.5 of Appendix C. 

8.7.1.6 conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. Figure 8-14 shows the conceptual model for IR 8. The figure shows complete 

exposure routes for wind erosion and volatile emission pathways. Since most of the site is heavily 

vegetated, the wind erosion and volatile emission pathways are possible only to a small extent. 

8.7.2 Ecological Effects Characterization 

Ecologically-based thresholds (i.e., concentrations of contaminants in various media protective of 

ecological receptors) were selected to screen against exposure pOint concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at IR 8. 

Brief descriptions of each cope are included in Appendix B Part 3. Groundwater contaminant 

concentrations were compared to surface-water thresholds for saltwater. Terrestrial plant thresholds were 
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obtained to assess potential risks to plants from soil contaminants. Contaminant intake doses for the 

cotton rat, raccoon, and kestrel were modeled, and estimated doses were compared to TRVs, which are 

doses above which potential risks might be present (example doses and TRVs are provided in Appendix 

B, Part 4). Groundwater, surface-water, sediment, terrestrial plant, and surface soil thresholds, als well as 

TRVs used in food-chain modeling, are provided in Appendix C. Section 3.3.1.2 of Appendix C discusses 

threshold selection. 

Lobster, stone crab, spiny spider crab, true tulip conch, milk conch, and turtle grass were collected from the 

nearshore vicinity of the site for tissue analysis. Tissue samples were analyzed for pesticides, PCBs, and 

metals. Concentrations of analytes detected in tissues were compared to tissue concentrations collected 

at background sites. Maximum and mean contaminant concentrations in crab samples were also used to 

estimate doses to the raccoon. 

8.73 Exposure Assessment 

This section presents the ecological exposure assessment for IR 8 and includes a discussion of exposure 

point contaminant concentrations and dose calculations. 

i 
8.7.3.1 Exposure Point Contaminant Concentrations 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 

8.7.3.2 Dose Calculations 

The potential risks to ecological receptors resulting from exposure to IR 8-related contaminants were also 

evaluated by estimating the total contaminant dose that representative organisms inhabiting the site might 

receive for each contaminant and comparing those doses to toxicity reference values (TRVs), which are 

doses above which adverse effects might occur. The cotton rat, raccoon, and kestrel were selected as 

representative terrestrial receptors for foodchain modeling at IR 8. Modeling of potential risks to 

piscivorous birds was not conducted due to the absence of shallow surface water at the site. 

Section 3.3.2.1.2 of Appendix C provides a detailed description of dose calculations and exposure 

parameters used for the foodchain modeling. 
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Risk Characterization 

This section presents the results and a discussion of the ecological risks at IR 8. 

8.7.4.1 Results 

The results of the ecological risk characterization at IR 8 are presented in this section, which includes a 

discussion of the results from the Phase I and Phase II ecological screening assessments, food-chain 

modeling for selected receptors, and tissue analyses. 

8.7.4.1.1 Phase I 

The Phase I ecological risk assessment for IR 8 conducted by IT Corporation (1994) identified antimony, 

copper, lead, manganese, mercury, thallium, and vanadium as inorganic groundwater COCs. Antimony, 

copper, silver, and vanadium were identified as inorganic surface-water COCs. Antimony, arsenic, 

barium, cadmium, copper, lead, manganese, mercury, nickel, silver, thallium, vanadium, and zinc were 

inorganic COCs in sediments. The study concluded that the greatest potential risks from inorganics to 

aquatic organisms is from direct contact with groundwater discharges, surface water, and sediment. The 

organics 1,4-dichlorobenzene and alpha-BHC were identified as groundwater COCs, and no organic 

COCs were identified for surface water or sediments. In addition, antimony, arsenic, cadmium, chromium, 

copper, lead, mercury, silver, thallium, zinc, 1,4-dichlorobenzene, fluorene, 4,4’-DDE, 4,4’-DDT, and 

Aroclor-1242 were considered to be capable of bioaccumulating sufficiently in fish to pose a potential risk 

to piscivores. Antimony, barium, cadmium, chromium, tin, and zinc were identified as COCs in soils. Zinc 

bioaccumulated in vegetation was considered to pose potential risks to terrestrial receptors that forage on 

plants. The overall conclusion of the assessment was that contaminants in IR 8 media pose potential 

risks to ecological receptors and that additional ecological investigations to more fully characterize risks 

were warranted (IT Corporation, 1994). 

8.7.4.1.2 Phase II - Ecoloqical Screeninq Assessment 

The inorganics copper, lead, mercury, thallium, tin, and zinc exceeded two times their average 

background concentrations and threshold values and were retained as COPCs in groundwater 

(Table 8-29). No organics were detected in IR 8 groundwater. Aluminum, arsenic, copper, iron, 

manganese, and zinc were detected in maximum concentrations in IR 8 surface water that exceeded two 

times their average background concentrations and threshold values and were retained as surface-water 
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The results of the ecological risk characterization at IR 8 are presented in this section, which includes a 

discussion of the results from the Phase I and Phase II ecological screening assessments, food-chain 
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8.7.4.1.1 Phase I 

The Phase I ecological risk assessment for IR 8 conducted by IT Corporation (1994) identified antimony, 
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organics 1,4-dichlorobenzene and alpha-BHC were identified as groundwater COCs, and no organic 

COCs were identified for surface water or sediments. In addition, antimony. arsenic, cadmium, chromium, 

copper, lead, mercury, silver, thallium, zinc, 1,4~dichlorobenzene, fluorene, 4,4'-DDE, 4,4'-DDT, and 

Aroclor-1242 were considered to be capable of bioaccumulating sufficiently in fish to pose a potential risk 

to piscivores. Antimony, barium, cadmium, chromium, tin, and zinc were identified as COCs in soils. Zinc 

bioaccumulated in vegetation was considered to pose potentia! risks to terrestrial receptors that forage on 

plants. The overall conclusion of the assessment was that contaminants in IR 8 media pose potential 

risks to ecological receptors and that additional ecological investigations to more fully characterize risks 

were warranted (IT Corporation, 1994). 

8.7.4.1.2 Phase II - Ecological Screening Assessment 

The inorganics copper, lead, mercury, thallium, tin, and zinc exceeded two times their average 

background concentrations and threshold values and were retained as COPCs in groundwater 

(Table 8-29). No organics were detected in IR 8 groundwater. Aluminum, arsenic, copper, iron, 

manganese, and zinc were detected in maximum concentrations in !R 8 surface water that exceeded two 

times their average background concentrations and threshold values and were retained as surface-water 

AIK-OES-97 -5350 8-122 eTO-0007 
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TABLE 8-29 

F 
9 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER @g/L) - IR 8 

NAS KEY WEST 
8 
k? Frequency Average Reason for Retention or Elimination as an 

of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 
Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS 

IEliminated - does not exceed threshold 

Eliminated - does not exceed 2 X background 

Eliminated - does not exceed threshold 

Retained - exceeds 2 X background and HQ > 1 

Retained - exceeds 2 X background and HQ > 1 

Retained - exceeds 2 X background and HQ > 1 

Retained - exceeds 2 X background and HQ z- 1 

Retained - exceeds 2 X background and HQ t 1 

Retained - exceeds 2 X backaround and HQ > 1 

ND = Not detected. 

a 8 s 

Analytes 
INORGANICS 

Antimony 

Arsenic 

Barium 

Copper 

Lead 

Mercury 

Thallium 

Tin 

Zinc 

NO = Not detected. 

TABLE 8-29 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER (lJg/L) - IR 8 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

9/10 NO 4.1- 225 4,300 0.05 Eliminated - does not exceed threshold 

2/10 4.54 4.4 - 5.4 50 0.11 Eliminated - does not exceed 2 X background 

10/10 10.2 7.7 - 162 10,000 0.02 Eliminated - does not exceed threshold 

3/10 2.45 42.4 - 99.3 2.4 41.38 Retained - exceeds 2 X background and HQ > 1 

4/10 1.39 70.5 - 248 5.6 44.29 Retained - exceeds 2 X background and HQ > 1 

4/10 0.1 0.22 -1.5 0.025 60.00 Retained - exceeds 2 X background and HQ > 1 

3/10 2.24 4 - 11.6 6.3 1.84 Retained - exceeds 2 X background and HQ > 1 

1/10 NO 150 73 2.1 Retained - exceeds 2 X background and HQ > 1 

6/10 2.82 12.5 - 225 86 2.62 Retained - exceeds 2 X background and HQ > 1 
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COPCs (Table 8-30). Cadmium, lead, silver, and tin were not detected in background but had maxima in 

excess of thresholds and were retained as surface-water COPCs. Dibenzo(a,h)anthracene and Aroclor- 

1242 were the only organics detected in surface water that exceeded their threshold values and were 

retained as COPCs. 

Antimony was not detected in background sediments but its maximum detected concentration in IR 8 

sediments exceeded its threshold, and barium exceeded two times its average background concentration 

and the only threshold available (Table 8-31). Chromium and manganese had maxima in excess of two 

times their average background concentrations and the most conservative thresholds available and were, 

therefore, retained as COPCs. However, chromium and manganese did not exceed less conservative 

thresholds used in the assessment. Cadmium, copper, lead, mercury, nickel, silver, and zinc had maxima 

that exceeded two times average background and the most and less conservative thresholds. Aluminum, 

selenium, thallium, tin, and vanadium were conservatively retained as sediment COPCs since their 

maxima exceeded two times average background, however, no suitable thresholds were available. A 

multitude of organics were retained as sediment COPCs since their maxima exceeded the only threshold 

available, exceeded the most conservative threshold, or exceeded both the most and less conservative 

thresholds used in the assessment. These included several pesticides, several semivolatiles (mainly 

PAHs), and acetone. Also, 2,4-D was conservatively retained as a sediment COPC since no threshold 

was available. 

No inorganics in IR 8 surface soils had maximum detected concentrations in excess of two times their 

average background concentrations (Table 8-32). The pesticide 4,4’-DDT was the only organic in IR 8 

surface soils that exceeded its threshold and was retained as a COPC. A PCB mixture, Aroclor-1260, was 

conservatively retained as a surface soil COPC at IR 8, since no suitable threshold was available. In 

addition, no inorganics were retained as terrestrial plant COPCs since their maxima did not exceed two 

times average background. Aroclor-1260 was retained as an organic COPC since its maximum detected 

concentration exceeded its threshold (Table 8-33). Four organics (4,4’-DDT, 4,4’-DDD, 4,4’-DDE, and 

methylene chloride) were conservatively retained as terrestrial plant COPCs due the absence of threshold 

values. 

8.7.4.1.3 Tissue Analysis 

The inorganics arsenic, barium, cadmium, chromium, copper, lead, manganese, mercury, vanadium, and 

zinc were detected in crabs collected near IR 8, as were several organochlorine pesticides and their 

metabolites (Table 8-34). The inorganics arsenic, copper, lead, manganese, vanadium, and zinc, and 
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COPCs (Table 8-30). Cadmium, lead, silver, and tin were not detected in background but had maxima in 

excess of thresholds and were retained as surface-water COPCs. Oibenzo(a.h)anthracene and Aroclor-

1242 were the only organics detected in surface water that exceeded their threshold values and were 

retained as COPCs. 

Antimony was not detected in background sediments but its maximum detected concentration in IR 8 

sediments exceeded its threshold, and barium exceeded two times its average background concentration 

and the only threshold available (Table 8-31). Chromium and manganese had maxima in excess of two 

times their average background concentrations and the most conservative thresholds available and were, 

therefore. retained as COPCs. However, chromium and manganese did not exceed less conservative 

thresholds used in the assessment. Cadmium, copper, lead, mercury, nickel, silver, and zinc had maxima 

that exceeded two times average background and the most and less conservative thresholds. Aluminum, 

selenium, thallium, tin, and vanadium were conservatively retained as sediment COPCs since their 

maxima exceeded two times average background, however, no suitable thresholds were available. A 

multitude of organics were retained as sediment COPCs since their maxima exceeded the only threshold 

available, exceeded the most conservative threshold, or exceeded both the most and less conservative 

thresholds used in the assessment These included several pesticides, several semivolatiles (mainly 

PAHs), and acetone. Also, 2,4-D was conservatively retained as a sediment COPC since no threshold 

was available. 

No inorganics in IR 8 surface soils had maximum detected concentrations in excess of two times their 

average background concentrations (Table 8-32). The pesticide 4,4'-00T was the only organic in IR 8 

surface soils that exceeded its threshold and was retained as a COPC. A PCB mixture, Aroclor-1260, was 

conservatively retained as a surface soil CO PC at IR 8, since no suitable threshold was available. In 

addition, no inorganics were retained as terrestrial plant COPCs since their maxima did not exceed two 

times average background. Aroclor-1260 was retained as an organic CO PC since its maximum detected 

concentration exceeded its threshold (Table 8-33). Four organics (4,4'-DOT, 4,4'-DOO, 4,4'-DDE, and 

methylene chloride) were conservatively retained as terrestrial plant COPCs due the absence of threshold 

values. 

8.7.4.1.3 Tissue Analysis 

The inorganics arsenic, barium, cadmium, chromium, copper, lead, manganese, mercury, vanadium, and 

zinc were detected in crabs collected near IR 8, as were several organochlorine pesticides and their 

metabolites (Table 8-34). The inorganics arsenic, copper, lead, manganese, vanadium, and zinc, and 
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TABLE 8-30 

F 
9 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER @g/L) - IR 8 
NAS KEY WEST 

8 
is 

Frequency Average Reason for Retention or 
of Background Range of Ecological Hazard 

Analytes Detection Concentration Detected Values 
Elimination as an Ecological Chemical of 

Threshold Quotient Potential Concern (COPC) 

INORGANICS 

wium 

l/2 24.97 2,030 I 1,500 1.4 - exceeds > 
1 

and 
1 

IRetained 2 X background HQ 1 
9110 33.71 1 197-220 1 4,300 0.05 
l/IO 1 3.97 I 

IEliminated - does not exceed threshold 
57.3 I 50 1.1 . ^.,. . . . ..- . 

Retained - exceeas z n anct HQ > 
1 

1 
IO/IO 1 6.93 I 4.6 - 107 1 10,000 I 0.01 Eliminated - does not exceed DacKgrouna threshold 
I/IO 1 ND 19.8 I 9.3 I 2.1 Retained - HQ 1 > 

Aluminum 

Antimony 
Arsenic 

IManaanese I II2 I 7nn I 744 I IRetained - exceeas L A oacKarouna ana Hu > 1 I 
17.2 IEliminated - does not exceed 2 X background 

319 I ND I 48 - 94.6 I 73 I 1.3 IRetained - HQ > 1 
l/IO I 1.99 I 42.5 I 

10,000 
I 

0.004 
IEli 

ninated - does not exceed threshold 
I 

1 10110 1 7.19 1 5.8 - 6,230 1 
I 

86 I 72.4 t Retained - exceeds 2 X background and HQ z 1 

I l/2 I ND I 1.1 I 0.03 1 36.7 (Retained - HQ > 1 I 

Vanadium 

Z inc 

PESTlClDESlPCBs 

(Aroclor-1242 

SEMIVOLATILE ORGANIC COMPOUNDS 

Anthracene l/IO ND 0.11 300 0.0004 Eliminated - does not exceed threshold 
Benzo(g,h,i)perylene l/IO ND 0.54 300 0.002 Eliminated - does not exceed threshold 
Bis(2-ethylhexyl)phthalate II2 5.39 5 360 0.01 Eliminated - does not exceed threshold 
Dibenzo(a,h)anthracene l/IO ND 0.43 0.031 13.9 Retained - HQ > 1 

VOLATILE ORGANIC COMPOUNDS 

1 Acetone I II2 4.33 46 1 9,000,000 1 5.1 E-06 IEliminated - does not exceed threshold I 

ND = Not detected. 
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TABLE 8-30 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (Jlg/L) -IR 8 
NAS KEY WEST 

Frequency Average Reason for Retention or 
of Background Range of Ecological Hazard Elimination as an Ecological Chemical of 

Analytes Detection Concentration Detected Values Threshold Quotient Potential Concern (COPC) 

INORGANICS 

Aluminum 1/2 24.97 2,030 1,500 1.4 Retained - exceeds 2 X background and HQ > 1 
Antimony 9/10 33.71 197 - 220 4,300 0.05 Eliminated - does not exceed threshold 
Arsenic 1/10 3.97 57.3 50 1.1 Retained - exceeds 2 X background and HQ > 1 
Barium 10/10 6.93 4.6 - 107 10,000 0.01 Eliminated - does not exceed threshold 
Cadmium 1/10 NO 19.8 9.3 2.1 Retained - HQ > 1 
Chromium 1/10 2.62 37.2 50 0.74 Eliminated - does not exceed threshold 
Copper 1/10 2.26 172 2.4 71.7 Retained - exceeds 2 X background and HQ > 1 
Iron 2/2 24.70 10.5 - 305,000 300 1,016.7 Retained - exceeds 2 X background and HQ > 1 
Lead 2/10 NO 26.4 - 155 5.6 27.7 Retained - HQ > 1 
Manganese 1/2 2.00 294 10 29.4 Retained - exceeds 2 X background and HQ > 1 
Mercury 3/10 0.52 0.2 - 0.43 0.025 17.2 Eliminated - does not exceed 2 X background 
Silver 1/10 NO 10.2 0.05 204 Retained - HQ > 1 
Tin 3/9 NO 48 - 94.6 73 1.3 Retained - HQ > 1 
Vanadium 1/10 1.99 42.5 10,000 0.004 Eliminated - does not exceed threshold 
Zinc 10/10 7.19 5.8 - 6,230 86 72.4 Retained - exceeds 2 X background and HQ > 1 

PESTICIDES/PCBs 

IAroclor-1242 1/2 NO 1.1 0.03 36.7 IRetained - HQ > 1 

SEMIVOLA TILE ORGANIC COMPOUNDS 
Anthracene 1/10 NO 0.11 300 0.0004 Eliminated - does not exceed threshold 
Benzo(g, h ,i)perylene 1/10 NO 0.54 300 0.002 Eliminated - does not exceed threshold 
Bis(2-ethylhexyl)phthalate 1/2 5.39 5 360 0.01 Eliminated - does not exceed threshold 
Oibenzo(a,h)anthracene 1/10 NO 0.43 0.031 13.9 Retained - HQ > 1 

VOLATILE ORGANIC COMPOUNDS 

IAcetone I 1/2 4.33 46 9,000,000 5.1 E-06 IEliminated - does not exceed threshold 

NO = Not detected. 
0> 
~;U 
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TABLE 8-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 8 
NAS KEY WEST 

PAGE 1 OF 2 

Analytes 

Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 
Aluminum 14114 

I 
1331.89 159 - 17400 NA Retained - exceeds 2 X background and no 

suitable threshold available 
Antimony 5/l 3 ND 5 - 20.7 12 
Arsenic 22122 2.63 1 - 43.5 7.24170 
Barium 13122 9.27 4 - 304 40 
Cadmium 6/l 5 0.22 0.21 

IKetamed - HO > 1 

Retained - exceeds- backaround and HQ > 1 

Chromium 
Cobalt 

22122 
9118 

5.01 
0.47 

_~ -11.4 
2.3 - 70.7 

0.37 - 10.1 

0.67619.6 
I __ _..___ Js 2 X background and HQ z= 1~ 
1 16.9/l .2 Retained - exceeds 2 X background and HQ > 1 

52.31160 1 1.410.4 Retained - exceeds 2 X background and HQ > 1 
50 I 0.2 IEliminated - does not exceed threshold I 

.-...-. ‘0 I 58.81~ l.1 
5” 

Copper 21121 8.88 1.5- 1100 1 A 7/37 

ii Manganese Lead 22122 14114 17.97 15.39 
- 

4.9 4.7 - 1680 546 
30.21218 

Mercurv 15122 0.05 a 

IRetained - exceeds 2 X backaround and HQ > 1 I 

ISelenium 

I 55.617.7 IRetained - exceeds 2 X backaround and HQ > 1 I 

Silver 
I suitable threshold available 

1 3113 0.27 1 0.63 - 17.7 1 0.733/3.7 1 24.114.8 IRetained - exceeds 2 X background and HQ > 1 

Thallium 2112 ND 46.7 - 168 NA 

Tin 219 2.85 12.8 - 55.6 NA 

Vanadium 17120 5.08 1.9 - 25.7 NA 

Zinc 20120 25.74 5.2 - 2180 1241410 17.6153 

Retained - exceeds 2 X background and no 
suitable threshold available 
Retained - exceeds 2 X background and no 
suitable threshold available 
Retained - exceeds 2 X background and no 
suitable threshold available 
Retained - exceeds 2 X background and HQ > 1 

PESTlClDESlPCBs (MS/kg) 

2,4-D 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
alpha-BHC 

6/l 0 39.15 11 - 58.8 NA 
3123 13.03 9-100 1.2217.81 
5123 19.85 4-180 2.07127 
6123 13.02 8 - 46 1.1914.77 
II23 7.11 30 61100 

82.0112.8 
87.016.7 
38.719.6 
5.010.3 

Retained - no suitable threshold available 
Retained - HQ > 1 
Retained - HQ > 1 
Retained - HQ z= 1 
Retained - HQ > 1 

ex> 
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Analytes 

INORGANICS (mg/kg) 

Aluminum 

Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 

Silver 
Thallium 

Tin 

Vanadium 

Zinc 

PESTICIDES/PCBs (lJg/kg) 

2,4-0 
4,4'-000 
4,4'-00E 
4,4'-00T 
alpha-BHC 

TABLE 8-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 8 
NAS KEY WEST 

PAGE 1 OF 2 

Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

14114 1331.89 159 - 17400 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

5/13 NO 5 - 20.7 12 1.7 Retained - HQ > 1 
22/22 2.63 1 - 43.5 7.24/70 6.010.6 Retained - exceeds 2 X background and HQ > 1 
13122 9.27 4 - 304 40 7.6 Retained - exceeds 2 X background and HQ > 1 
6/15 0.22 0.21-11.4 0.676/9.6 16.911.2 Retained - exceeds 2 X background and HQ > 1 
22/22 5.01 2.3 - 70.7 52.3/160 1.4/0.4 Retained - exceeds 2 X background and HQ > 1 
9118 0.47 0.37 -10.1 50 0.2 Eliminated - does not exceed threshold 

21/21 8.88 1.5 - 1100 18.7/270 58.8/4.1 Retained - exceeds 2 X background and HQ > 1 
22/22 17.97 4.9 - 1680 30.2/218 55.6/7.7 Retained - exceeds 2 X background and HQ > 1 
14/14 15.39 4.7 - 546 460/1,110 1.2/0.5 Retained - exceeds 2 X background and HQ > 1 
15122 0.05 0.04 -1.6 0.13/0.71 12.3/2.3 Retained - exceeds 2 X background and HQ > 1 
14/22 2.15 1.1 - 248 15.9/42.8 15.6/5.8 Retained - exceeds 2 X background and HQ > 1 
1/13 0.68 4.8 NA - Retained - exceeds 2 X background and no 

suitable threshold available 
3/13 0.27 0.63 - 17.7 0.733/3.7 24.114.8 Retained - exceeds 2 X background and HQ > 1 
2112 NO 46.7 - 168 NA - Retained - exceeds 2 X background and no 

suitable threshold available 
2/9 2.85 12.8 - 55.6 NA - Retained - exceeds 2 X background and no 

suitable threshold available 
17/20 5.08 1.9 - 25.7 NA - Retained - exceeds 2 X background and no 

suitable threshold available 
20/20 25.74 5.2 - 2180 124/410 17.6/5.3 Retained - exceeds 2 X background and HQ > 1 

6/10 39.15 11 - 58.8 NA - Retained - no suitable threshold available 
3/23 13.03 9 -100 1.22/7.81 82.0/12.8 Retained - HQ > 1 
5/23 19.85 4 -180 2.07/27 87.0/6.7 Retained - HQ > 1 
6/23 13.02 8 - 46 1.19/4.77 38.7/9.6 Retained - HQ > 1 
1/23 7.11 30 6/100 5.0/0.3 Retained - HQ > 1 
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TABLE 8-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 8 
NAS KEY WEST 

PAGE 2 of 2 

Frequency Average 
of Background Range of 

Analytes Detection Concentration Detected Values 

PESTICIDES (u g/kg) (continued) 

Aroclor-I 254 l/l5 ND 26.1 
beta-BHC II23 ND 32 
delta-BHC II23 7.35 48 
Endosulfan I II23 6.7 1.3 

SEMIVOLATILE ORGANIC COMPOUNDS (uglkg) 

Ecological 
Threshold 

601340 
5 
3 

2.9 

Reason for Rention or Elimination as an 
Hazard Ecological Chemical of Potential Concern 

Quotient (COPC) 

0.44 Eliminated - does not exceed threshold 
6.4 Retained - HQ > 1 
16 Retained - HQ > 1 
0.5 Eliminated - does not exceed threshold 

Renmlakmthracene 

--_ I- r---------- I ..- . -- .-- I . .,--- I 

luoranthene 1 7113 ! 982.38 7Fi-71n I 113/F;inn I 
I FII tnrme 

a 8 s 

Phenanthrene 
Pyrene 

.-_-...-- 
1 7113 1 ND I 24 - 150 86.7/1,100 1.7IO.l Retained - HQ ._ > 1 

7113 1 968.46 28 - 230 15312,600 1.5lO.09 Retained - HQ z 1 I 
VOLATILE ORGANIC COMPOUNDS (unlkn) 

Acetone 
Methvlene chloride 

Tl 

.. -. I 215 i 30.9 I 5 - 72 I 64 1.1 - HQ z 1 
I 4113 

I 
I 

IRetained 
75 7-77 A77 n l-l5 ffrimrnated - does not exceed threshold 

zd - does not exceed threshold 

_ . . , _ _ _ _ _ _ 
I 

._ 
I 

.- 
I 

. -- 
I .-. 

I 
“..M.d L*...*.. .“.. 

oluene I II13 I 4.49 5 670 0.007 IEliminatt 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 

TABLE 8-31 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - IR 8 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

PESTICIDES (lJ g/kg) (continued) 
Aroclor-1254 1/15 NO 
beta-BHC 1/23 NO 
delta-BHC 1/23 7.35 
Endosulfan I 1/23 6.7 

SEMIVOLATllE ORGANIC COMPOUNDS (lJg/kg) 

Anthracene 1/13 NO 
Benzo(a)anthracene 5/13 NO 
Benzo(a)pyrene 5/13 NO 
Benzo(b)fluoranthene 5/13 966.92 
Benzo(g,h,i)perylene 4/13 NO 
Benzo(k)fluoranthene 5/13 NO 
Bis(2-ethylhexyl)phthalate 5/5 1992.17 
Chrysene 5/13 961.38 
Oi-n-butyl phthalate 1/5 NO 
Fluoranthene 7/13 982.38 
Fluorene 5113 NO 
Indeno(1,2,3-cd)pyrene 5113 NO 
Naphthalene 5/13 NO 
Phenanthrene 7/13 NO 
Pyrene 7/13 968.46 

VOLATILE ORGANIC COMPOUNDS (lJg/kg) 
Acetone 2/5 30.9 
Methylene chloride 4/13 7.5 
Toluene 1/13 4.49 

NA = No suitable ecological threshold value was available. 
NO = Not detected. 

PAGE 2 of2 

Reason for Rention or Elimination as an 
Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detected Values Threshold Quotient (COPC) 

26.1 60/340 0.44 Eliminated - does not exceed threshold 
32 5 6.4 Retained - HQ > 1 
48 3 16 Retained - HQ > 1 
1.3 2.9 0.5 Eliminated - does not exceed threshold 

20 46.9/245 0.4 Eliminated - does not exceed threshold 
15 - 130 748/1,600 1.710.08 Retained - HQ > 1 
41 - 130 88.8/1,600 1.510.08 Retained - HQ > 1 
21 - 160 655/1,700 0.2 Eliminated - does not exceed threshold 
36 - 100 655/1,700 0.2 Eliminated - does not exceed threshold 
9.8 - 140 655/1,700 0.2 Eliminated - does not exceed threshold 

290 - 1100 182/2,647 6.0/0.4 Retained - HQ > 1 
16 - 160 108/2,800 1.5/0.06 Retained - HQ > 1 

160 11,000 0.01 Eliminated - does not exceed threshold 
26 - 210 113/5,100 1.9/0.04 Retained - HQ > 1 
110 - 320 21.2/144 15.1/2.2 Retained - HQ > 1 
17 - 100 655/9,600 0.2 Eliminated - does not exceed threshold 
45 - 90 34.6/391 2.610.2 Retained - HQ > 1 
24 - 150 86.7/1,100 1.7/0.1 Retained - HQ > 1 
28 - 230 153/2,600 1.5/0.09 Retained - HQ > 1 

5 -72 64 1.1 Retained - HQ > 1 
7 - 22 427 0.05 Eliminated - does not exceed threshold 

5 670 0.007 Eliminated - does not exceed threshold 
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TABLE 8-32 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - IR 8 

NAS KEY WEST 

Analytes 

INORGANICS (mglkg) 

Frequency Average 
of Background 

Detection Concentration 

Aluminum 
L . 

Power 
ILead 

Manganese 
Mercury 
Vanadium 
Zinc 

Hazard 
Quotient 

Reason for Retention or Elimination as an 
Ecological Chemical of Potential Concern 

(COPC) 

I 

l/l 
l/l 

l/l 
Ill 
l/l 
l/l 

Ill 

1887.29 228 600 0.4 Eliminated - does not exceed 2 X background 
1.29 0.84 60 0.01 Eliminated - does not exceed 2 X background 

10.51 5.9 440 0.01 Eliminated - does not exceed 2 X background 

6.02 4.5 0.4 11.3 Eliminated - does not exceed 2 X background 

5.43 3.7 50 0.07 Eliminated - does not exceed 2 X background 
15.66 26.9 500 0.05 Eliminated - does not exceed 2 X backoround 

5.7 100 0.06 Eliminated - does not exceed 2 X b; 

1 0.03 0.04 0.1 0.4 Eliminated - does not ex 
I 3.97 1.2 20 0.06 Eliminated - rtnes nnt ex 

--.. 

I 
a’--.‘- 

l/l 17.65 ---- -. _ ackground 
I/l teed 2 X background 

I 
I I--..-....---- -___ ..__ -..ceed 2 X background 

l/I 15.22 13.7 200 I 0.07 /Eliminated - does not exceed 2 X background 

;s 
OJ 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD 215 22.46 5.7 - 61.5 100 0.6 Eliminated - does not exceed threshold 

4,4-DDE 315 63.23 0.98 - 51.8 100 0.5 Eliminated - does not exceed threshold 

4,4’-DDT 415 46.78 

.I 

2.5 - 120 100 1.2 Retained - HQ > 1 Aroclor-I 260 215 43.28 15.6-85 NA Retained - no suitable threshold available I 

VOLATILE ORGANIC COMPOUNDS @g/kg) 

IMethylene chloride I l/l I 2.8 6 I 300 I 0.02 IEliminated - does not exceed threshold 

NA = No suitable ecological threshold value was available. 
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Analytes 

INORGANICS (mg/kg) 

Aluminum 
Arsenic 
Barium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Vanadium 
Zinc 

TABLE 8-32 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - IR 8 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

1/1 1887.29 228 600 0.4 Eliminated - does not exceed 2 X background 
1/1 1.29 0.84 60 0.01 Eliminated - does not exceed 2 X background 
1/1 10.51 5.9 440 0.01 Eliminated - does not exceed 2 X background 
1/1 6.02 4.5 0.4 11.3 Eliminated - does not exceed 2 X background 
1/1 5.43 3.7 50 0.07 Eliminated - does not exceed 2 X background 
1/1 15.66 26.9 500 0.05 Eliminated - does not exceed 2 X background 
1/1 17.65 5.7 100 0.06 Eliminated - does not exceed 2 X background 
1/1 0.03 0.04 0.1 0.4 Eliminated - does not exceed 2 X background 
1/1 3.97 1.2 20 0.06 Eliminated - does not exceed 2 X background 
1/1 15.22 13.7 200 0.07 Eliminated - does not exceed 2 X background 

~ PESTICIDES/PCBs hJg/kg) 

() 

9 
o 
o 
~ 

4,4'-DDD 2/5 22.46 
4,4'-DDE 3/5 63.23 
4,4'-DDT 4/5 46.78 
Aroclor-1260 2/5 43.28 

VOLATILE ORGANIC COMPOUNDS (1.I9/kg) 

IMethylene chloride I 1/1 I 2.8 

NA = No suitable ecological threshold value was available. 

5.7-61.5 100 0.6 Eliminated - does not exceed threshold 
0.98 - 51.8 100 0.5 Eliminated - does not exceed threshold 
2.5 - 120 100 1.2 Retained - HQ > 1 
15.6 - 85 NA - Retained - no suitable threshold available 

6 300 0.02 IEliminated - does not exceed threshold 

..... 

...... ;:0 ..... co 
~< CD . 
CX>N 



TABLE 8-33 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - IR 8 
NAS KEY WEST 

Average Reason for Retention or Elimination as an 
Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

Aluminum 

Arsenic 

Barium 

I 

Ill 

Ill 

l/l 

I 

1887.29 

1.29 

228.00 

0.84 

50 

10 

4.56 

0 08 

Eliminated - does not exceed 2 X background 

Eliminated - does not exceed 2 X backaround 

Chromium 

Conner 

I I 1 -.-- 
I ” 

10.51 5.90 500 0.01 /Eliminated - does not exceed 2 X background 
I 

Ill 6.02 4.50 1 4.50 Eliminated - does not exceed 2 X background 

111 5.43 3.70 100 0.04 Eliminated - does not exceed 2 X backaround 

Lead Ill 15.66 26.90 50 0.54 Eliminated - does not exceed 2 X background 

Manganese Ill 17.65 5.70 500 0.01 

F 
Eliminated - does not exceed 2 X background 

G Mercury Ill 0.03 0.04 0.3 0.13 Eliminated - does not exceed 2 X background 

W Vanadium Ill 3.97 1.20 2 0.6 Eliminated - does not exceed 2 X backaround 

IZinc I III I 15.22 I 13.70 I 50 I ~~~ 0.27 /Eliminated - does not exceed 2 X background I 
I 

PESTlClDESlPCBs (pglkg) 
I I I I 1 

4,4’-DDD 215 22.46 5.7 - 61.5 NA Retained - no suitable threshold available 

4.4-DDE 315 63.23 0.98 - 51.8 NA Retained - no suitable threshold available 

4,4’-DDT 415 

Aroclor-1260 215 

VOLATILE ORGANIC COMPOUNDS (pglkg) 

Methylene chloride Ill 

46.78 2.5 - 120 NA 

43.28 15.6-85 40 

2.8 6.00 NA 

2.12 

Retained - no suitable threshold available 

Retained - HQ 1 r 

Retained - no suitable threshold available 

NA = No suitable ecological threshold value was available. 

co 
I .... 
tv 
<0 

~ o 
o ...., 

TABLE 8-33 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - IR 8 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemical of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mg/kg) 

Aluminum 1/1 1887.29 228.00 50 4.56 Eliminated - does not exceed 2 X background 

Arsenic 1/1 1.29 0.84 10 0.08 Eliminated - does not exceed 2 X background 

Barium 1/1 10.51 5.90 500 0.01 Eliminated - does not exceed 2 X background 

Chromium 1/1 6.02 4.50 1 4.50 Eliminated - does not exceed 2 X background 

Copper 1/1 5.43 3.70 100 0.04 Eliminated - does not exceed 2 X background 

Lead 1/1 15.66 26.90 50 0.54 Eliminated - does not exceed 2 X background 

Manganese 1/1 17.65 5.70 500 0.01 Eliminated - does not exceed 2 X background 

Mercury 1/1 0.03 0.04 0.3 0.13 Eliminated - does not exceed 2 X background 

Vanadium 1/1 3.97 1.20 2 0.6 Eliminated - does not exceed 2 X background 

Zinc 1/1 15.22 13.70 50 0.27 Eliminated - does not exceed 2 X background 

PESTICIDES/PCBs (l.Ig/kg) 

4,4'-000 2/5 22.46 5.7-61.5 NA - Retained - no suitable threshold available 

4,4'-00E 3/5 63.23 0.98 - 51.8 NA - Retained - no suitable threshold available 

4,4'-00T 4/5 46.78 2.5 - 120 NA - Retained - no suitable threshold available 

Aroclor -1260 2/5 43.28 15.6 - 85 40 2.12 Retained - HQ > 1 

VOLATILE ORGANIC COMPOUNDS (l.Ig/kg) 

Methylene chloride 1/1 2.8 6.00 NA Retained - no suitable threshold available 

NA = No suitable ecological threshold value was available. 

.... 
---;:u 
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TABLE 8-34 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN CRABS FROM IR 8 AND BACKGROUND 
SITES, NAS KEY WEST 

PAGE 1 OF 2 

Frequency 
of 

IR 8 BACKGROUND 

Range of Frequency Range of 
Detected of Detected 

Analytes ( Detection 1 Values 1 Average1 Detection Values 1 Average1 1 

INORGANICS (mglkg) 

Arsenic 

Spiny Spider Crab 414 4.10-8.80 6.25 314 4.10-7.70 4.69 

Stone Crab l/l 19.30 19.30 IO/IO 6.70-31.00 20.07 
Barium 

Stone Crab l/l 69.80 1 69.80 IO/IO 5.50-60.50 1 26.25 
Lead 

Spiny Spider Crab 3t4 0.53-1.20 1 0.64 214 1 0.46-0.54 0.34 

Stone Crab l/l 1.70 1.70 3110 1 0.37-0.60 0.26 
Manganese 

Spiny Spider Crab 414 ( 1.60-3.50 1 2.65 314 1 1.40-3.60 

I 1 

/ 1.91 

Stone Crab l/l 2.80 2.80 9110 1 0.36-2.30 1 1.12 
Mercury 

Stone Crab Ill 0.11 1 0.11 7110 / 0.04-0.17 1 0.08 
Vanadium 

Spiny Spider Crab 314 1 0.93-1.10 1 0.84 o/4 

Stone Crab l/l 0.68 1 0.68 l/IO I 0.61 0.32 
Zinc 

Spiny Spider Crab 414 10.50-21.50 15.03 4i4 8.50-12.80 10.78 

Stone Crab l/l 93.80 93.80 1 O/l 0 9.00-58.00 43.85 
PESTlClDElPCBS (pglkg) 
4,4’-DDD 

Spiny Spider Crab II4 1.30 1.56 214 ) 0.65-1.30 1 1.31 
4.4’-DDE 
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SUMMARY STATISTICS FORANALYTES DETECTED IN CRABS FROM IR 8 AND BACKGROUND 
SITES, NAS KEY WEST 

PAGE 1 OF2 

IRS BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Analytes Detection Values Average1 Detection Values Average1 

INORGANICS (mg/kg) 
Arsenic 

Spiny Spider Crab I 4/4 I 4.10-8.80 I 6.25 3/4 T 4.10-7.70 I 4.69 
Stone Crab I 111 I 19.30 ! 19.30 10/10 I 6.70-31.00 I 20.07 

Barium 
Spiny Spider Crab I 214 I 1.70 ! 1.20 3/4 1 2.00-2.50 I 1.93 

Cadmium 
Spiny Spider Crab I 4/4 I 0.54-1.60 I 0.90 3/4 1 1.10-2.50 I 1.44 

Chromium 
Spiny Spider Crab I 1/4 I 5.10 I 1.58 0/4 1 I 

Copper 
Spiny Spider Crab I 3/4 I 8.60-18.30 I 10.69 3/4 [ 6.00-9.50 I 6.63 
Stone Crab I 1/1 I 69.80 I 69.80 10/10 I 5.50-60.50 i 26.25 

lead 
Spiny Spider Crab I 3/4 I 0.53-1.20 I 0.64 2/4 I 0.46-0.54 I 0.34 
Stone Crab I 111 I 1.70 I 1.70 3/10 I 0.37-0.60 I 0.26 

Manganese 
Spiny Spider Crab I 4/4 I 1.60-3.50 I 2.65 3/4 1 1,40-3.60 I 1.91 
Stone Crab I 1/1 I 2.80 I 2.80 9/10 T 0.36-2.30 I 1.12 

Mercury 
Stone Crab I 111 I 0.11 I 0.11 7/10 I 0.04-0.17 I 0.08 

Vanadium 
Spiny Spider Crab I 3/4 I 0.93-1.10 I 0.84 ! I 
Stone Crab I 1/1 I 0.68 I 0.68 1/10 I 0.61 I 0.32 

Zinc 
Spiny Spider Crab I 4/4 I 10.50-21.50 I 15.03 4/4 I 8.50-12.80 I 10.78 
Stone Crab I 111 I 93.80 I 93.80 10/10 I 9.00-58.00 I 43.85 

PESTICIDE/PCBS (1J9/kg) 
4.4'-000 

Spiny Spider Crab I 1/4 I 1.30 1 1.56 214 I 0.65-1.30 I 1.31 
4,4'·DDE 

Spiny Spider Crab I 1/4 I 1.70 I 1.66 1/4 I 0.37 I 1.33 
Stone Crab I 1/1 I 1.10 I 1.10 3/10 I 0.37-1.90 I 1.43 

4,4'-DDT 
Spiny Spider Crab I 2/4 I 1.40-3.30 I 2.00 2/4 I 0.68-1.60 I 1,40 
Stone Crab I 1/1 I 3.20 I 3.20 2110 I 0,48-0.71 I 1,44 

Aldrin 
Spiny Spider Crab ! 3/4 I 0.52-2.20 I 1.07 2/4 I 0.59-0.76 I 0.76 
Stone Crab I 1/1 I 0,41 I 0.41 7/10 I 0.13-3,40 I 0.75 

alpha·BHC 
Spiny Spider Crab I 1/4 I 1.60 I 1.04 0/4 I I 
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TABLE 834 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN CRABS FROM IR 8 AND 
BACKGROUND SITES, NAS KEY WEST 

PAGE 2 OF 2 

Frequency 
of 

IR8 

Range of 
Detected 

BACKGROUND 
Frequency Range of 

of Detected 1 
etection 1 Values 1 Average’ 1 Detection 1 Values 1 Average1 1 
--AI.-..- -n. 

‘I 

I Analytes 1 Dl 

PESTICIDEIPCBS @g/kg) (connnuea) 
delta-BHC 

Spiny Spit-- rr--L Jt!i b,rSW 
I 
I 

a,* L/4 fi*-,**e I ,. *A 
1 u.4/--l.-lu 1 U.&IL 

I 
I 

a .1 
114 

I 
I 

 ̂ ^_ 
0.33 

I 

gamma-BH C (lindane) 
Spiny ,-:,-_ Tr--l- . I 

I qJtua, bla” I 
1 II 
I14 

I 
I 

n n. 
u.04 

.-. F.r 
1 u.u3 

I 1 a* 
II4 

I  ̂ ^̂  
U.LiY 

I 

Chloro benzilate 

Spiny Spider Crab 314 1 54.00-78.00 1 48.88 o/4 
Stone Crab I l/l I 86.00 1 86.00 I 7/I 0 1 4.40-140.00 1 

Dieldrin I 

Spiny Spider Crab I 314 1 0.50-1.20 1 1.00 314 I o.g8-1.00 I 
Endosulfan I 

_i 1.16 

Stone Crab 
Endosulfan II 

Spiny Spider Crab 

Stone Crab 
Endosulfan sulfate 

Spiny Spider Crab 
Endrin 

Spiny Spider Crab 
Stone Crab 

Endrin aldehvde 

I l/l 0.85 1 0.85 l/IO 

I 314 1 4.70-13.00 6.76 314 

l/l 0.65 0.65 3/I 0 

I 214 1 1.00-1.40 1 1.43 o/4 

I 214 1 0.77-0.96 1 1.26 314 

I l/l 
I 

0.41 1 0.41 7110 

. I 

Spiny Spider Crab ! 414 1 1.00-6.40 1 3.53 414 I . 
Stone Crab 

Heptachlor epoxide 

Spiny Spider Crab 
lsodrin 

Spiny Spider Crab 
Methoxychlor 

Spiny Spider Crab 

Stone Crab 

I l/l I 2.50 1 2.50 9110 

I 414 1 0.49-12.00 1 5.12 114 

I 2i4 1 0.32-0.60 1 1.06 o/4 

I 214 1 0.86-16.00 1 7.97 o/4 

l/l I 4.20 1 4.20 2/I 0 

1 One-half the detection limit used for all non-detected values. 
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SUMMARY STATISTICS FOR ANAL YTES DETECTED IN CRABS FROM IR 8 AND 
BACKGROUND SITES, NAS KEY WEST 

PAGE 2 OF 2 

IRS BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Analytes Detection Values Average1 Detection Values J. 

PESTICIDE/PCBS (Ilg/kg) (continued) 
delta-BHC 

Spiny Spider Crab I 2/4 I 0.47-1.10 I 0.82 1/4 0.35 I 0.73 
gamma-BHC (lindane) 

Spiny Spider Crab I 1/4 I 0.84 I 0.85 1/4 0.69 I 0.81 
Chlorobenzilate 

Spiny Spider Crab I 3/4 I 54.00-78.00 J 48.88 0/4 I 
Stone Crab I 111 I 86.00 I 86.00 7/10 4.40-140.00 I 31.03 

Dieldrin 
Spiny Spider Crab I 3/4 I 0.50-1.20 I 1.00 3/4 0.98-1.00 I 1.16 

Endosulfan I 
Stone Crab I 1/1 I 0.85 I 0.85 1/10 0.40 I 0.80 

Endosulfan II 
Spiny Spider Crab I 3/4 I 4.70-13.00 I 6.76 3/4 0.27-0.59 I 0.74 
Stone Crab I 111 I 0.65 I 0.65 3/10 0.14-2.60 I 1.48 

Endosulfan sulfate 
Spiny Spider Crab I 2/4 I 1.00-1.40 I 1.43 0/4 I 

Endrin 
Spiny Spider Crab I 2/4 I 0.77-0.96 I 1.26 3/4 0.22-1.60 I 1.09 
Stone Crab I 1/1 I 0.41 I 0.41 7/10 0.31-2.70 I 1.11 

Endrin aldehyde 
Spiny Spider Crab I 4/4 I 1.00-6.40 I 3.53 4/4 1.10-2.30 I 1.85 
Stone Crab I 1/1 I 2.50 I 2.50 9/10 0.34-2.80 I 1.62 

Heptachlor epoxide 
Spiny Spider Crab I 4/4 I 0.49-12.00 I 5.12 1/4 0.44 I 0.75 

Isodrin 
Spiny Spider Crab I 2/4 I 0.32-0.60 I 1.06 0/4 I 

Methoxychlor 
Spiny Spider Crab I 2/4 I 0.86-16.00 I 7.97 0/4 I 
Stone Crab I 1/1 I 4.20 J 4.20 2/10 5.00-11.00 I 8.40 

1 One-half the detection limit used for all non-detected values. 
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several organochlorine pesticides and their metabolites were detected in lobsters (Table 8-35). The 

inorganics aluminum, arsenic, barium, cadmium, chromium, copper, lead, manganese, mercury, nickel, 

selenium, silver, vanadium, and zinc were detected in conchs, as well as a number of organochlorine 

pesticides and their metabolites (Table 8-36). Since few milk conchs and true tulip conchs were collected 

from background sites, Table 8-36 also presents contaminant concentrations for all species of conchs 

collected from background sites. Aluminum, arsenic, lead, manganese, mercury, and zinc were detected 

in turtle grass, as were several organochlorine pesticides and their metabolites (Table 8-37). 

8.7.4.1.4 Foodchain Modeling 

Aluminum, arsenic, lead, barium, and zinc were the major contributors to potential risks to the cotton rat 

for both the maximum and average contaminant concentration exposure scenarios (Tables 8-38 and 

8-39). Total HI values were identical for both scenarios (HI = 0.33) primarily since only one surface soil 

sample was collected for metals analysis. Incidental ingestion of contaminated soil accounted for the 

majority of contaminant exposure for this small mammal for both exposure scenarios. For the kestrel, 

4,4’-DDT, 4,4’-DDE, zinc, 4,4’-DDD, and mercury accounted for the majority of potential risks using 

maximum contaminant concentrations, and 4,4’-DDT, zinc, 4,4’-DDE, Aroclor-1260, and mercury 

accounted for the majority of potential risks using mean contaminant concentrations (Tables 8-40 and 

8-41). Total HI values for the maximum and mean exposure scenarios were 0.38 and 0.28, respectively. 

Since ingestion of soil or water were not considered in the model for this receptor, ingestion of 

contaminated food accounted for 100% of contaminant exposure. HI values for the raccoon at IR 8 were 

less than one for both the maximum and average exposure concentration scenarios, with total HI values of 

0.03 and 0.01, respectively (Tables 842 and 8-43). 

8.7.4.2, Discussion 

HQ values for several inorganics in groundwater were indicative of potential risks, including copper, lead, 

mercury, thallium, tin, and zinc. Of these, tin was detected in only 1 of 10 groundwater samples. The HQ 

values for thallium and zinc were indicative of relatively low potential risks, although zinc was grossly 

elevated relative to background. In addition, only one detection of thallium and two detections of zinc were 

above threshold values (out of 10 samples). Conversely, the HQ values using the maximum detected 

concentrations of copper, lead, and mercury were indicative of significant potential risks. Groundwater 

samples collected near the shore had detections above threshold values for copper, lead, and mercury in 

3, 4 and 4 of 10 samples, respectively. Detections of these metals in surface water were spotty, although 

this is not unusual given the dynamic nature of surface water at the shoreline (i.e., open water and wave 
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several organochlorine pesticides and their metabolites were detected in lobsters (Table 8-35). The 

inorganics aluminum, arsenic, barium, cadmium, chromium, copper, lead, manganese, mercury, nickel, 

selenium, silver, vanadium, and zinc were detected in conchs, as well as a number of organochlorine 

pesticides and their metabolites (Table 8-36). Since few milk conchs and true tulip conchs were collected 

from background sites, Table 8-36 also presents contaminant concentrations for all species of conchs 

collected from background sites. Aluminum, arsenic, lead, manganese, mercury, and zinc were detected 

in turtle grass, as were several organochlorine pesticides and their metabolites (Table 8-37). 

8.7.4.1.4 Foodchain Modeling 

Aluminum, arsenic, lead, barium, and zinc were the major contributors to potential risks to the cotton rat 

for both the maximum and average contaminant concentration exposure scenarios (Tables 8-38 and 

8-39). Total HI values were identical for both scenarios (HI = 0.33), primarily since only one surface soil 

sample was collected for metals analysis. Incidental ingestion of contaminated soil accounted for the 

majority of contaminant exposure for this small mammal for both exposure scenarios. For the kestrel, 

4,4'-DDT, 4,4'-DDE, zinc, 4,4'-DDD, and mercury accounted for the majority of potential risks using 

maximum contaminant concentrations, and 4,4'-DDT, zinc, 4,4'-DDE, Aroclor-1260, and mercury 

accounted for the majority of potential risks using mean contaminant concentrations (Tables 8-40 and 

8-41). Total HI values for the maximum and mean exposure scenarios were 0.38 and 0.28, respectively. 

Since ingestion of soil or water were not considered in the model for this receptor, ingestion of 

contaminated food accounted for 100% of contaminant exposure. HI values for the raccoon at IR 8 were 

less than one for both the maximum and average exposure concentration scenarios, with total HI values of 

0.03 and 0.01, respectively (Tables 8-42 and 8-43). 

8.7.4.2 Discussion 

HQ values for several inorganics in groundwater were indicative of potential risks, including copper, lead, 

mercury, thallium, tin, and zinc. Of these, tin was detected in only 1 of 10 groundwater samples. The HQ 

values for thallium and zinc were indicative of relatively low potential risks, although zinc was grossly 

elevated relative to background. In addition, only one detection of thallium and two detections of zinc were 

above threshold values (out of 10 samples). Conversely, the HQ values using the maximum detected 

concentrations of copper, lead, and mercury were indicative of significant potential risks. Groundwater 

samples collected near the shore had detections above threshold values for copper, lead, and mercury in 

3,4 and 4 of 10 samples, respectively. Detections of these metals in surface water were spotty, although 

this is not unusual given the dynamic nature of surface water at the shoreline (Le., open water and wave 
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TABLE 8-35 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN LOBSTERS FROM IR a AND 
BACKGROUND SITES, NAS KEY WEST 

I 

1 Analytes 

, E;NlCS (WW 

Frequency 
of 

Detection 

IR 8 BACKGROUND 
Range of Frequency Range of 
Detected of Detected 
Values Average1 Detection Values 

414 10.90-16.90 14.55 19119 4.70-20.70 

4i4 25.00-56.40 38.90 19119 14.20-37.10 

II4 0.42 0.23 3119 0.58-0.78 

314 0.33-1.80 0.88 5119 1.30-1.70 

l/4 0.57 0.31 O/l 9 

1 Zinc 414 18.90-24.40 21.40 19/19 12.50-25.80 
PESTlClDElPCBS @g/kg) 

4,4’-DDD i 214 1 0.18-0.61 1 1.02 1 4119 1 0.72- .0.86 I 1.46 
1 delta-BHC 

1 gamma-BHC (lindane) 1 

l/4 0.04 1 0.65 I o/19 I 
,0.14 k-i l/4 0.15 1 0.68 ! 3719 1 0.03- 

I Chlorobenzilate 2l4 1 15.00-23.00 1 13.75 O/l 9 I 
Dieldrin II4 0.57 1 1.38 l/19 I O.! 56 

1 Endosulfan II ! l/4 ! 0.64 1 1.45 I 8119 1 0.12-0.67 
,0.56 Endrin ! 314 1 0.21-0.37 1 0.62 ! 9119 1 0.06- 

- 
I Endrin aldehyde 

I Heptachlor 
! 3i4 1 0.59-2.90 1 1.61 I 5119 1 0.65-3.10 1 

,0.33 I E-i I 214 1 0.13-0.26 1 0.52 10119 1 0.07- 

1 One-half the detection limit used for all non-detected values. 
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SUMMARY STATISTICS FOR ANAL YTES DETECTED IN LOBSTERS FROM IR 8 AND 
BACKGROUND SITES, NAS KEY WEST 

IRS BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Analytes Detection Values Average1 Detection Values A 

INORGANICS (mg/kg) 
Arsenic 4/4 10.90-16.90 14.55 19/19 4.70-20.70 '13.43 
Copper 4/4 25.00-56.40 38.90 19/19 14.20-37.10 :~6.18 

Lead 1/4 0.42 0.23 3/19 0.58-0.78 0.26 
Manganese 3/4 0.33-1.80 0.88 5/19 1.30-1.70 0.65 
Vanadium 1/4 0.57 0.31 0/19 
Zinc 4/4 18.90-24.40 21.40 19/19 12.50-25.80 :W.S1 

PESTICIDE/PCBS (pg/kg) 
4,4'-ODO 2/4 0.18-0.61 1.02 4119 0.72-0.86 1.46 
delta-SHC 1/4 0.04 0.65 0/19 
gamma-SHC (lindane) 1/4 0.15 0.68 3119 0.03-0.14 0.73 
Chlorobenzilate 214 15.00-23.00 13.75 0/19 

Dieldrin 1/4 0.57 1.38 1/19 0.56 1.59 
Endosulfan II 1/4 0.84 1.45 8/19 0.12-0.67 1.08 
Endrin 3/4 0.21-0.37 0.62 9/19 0.06-0.56 0.98 
Endrin aldehyde 3/4 0.59-2.90 1.61 5/19 0.65-3.10 1.54 
Heptachlor 2/4 0.13-0.26 0.52 10/19 0.07-0.33 0.50 

1 One-half the detection limit used for all non-detected values. 
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TABLE 8-36 

SUMMARY STATISTICS FOR ANALYTE~ DETECTED IN CONCHS FROM IR a AND 
SITES, NAS KEY WEST 

PAGE 1 OF 2 

BACKGROUND 

Analytes 

Frequency 
of 

Detection 

IR 8 BACKGROUND’ 
Range of Frequency Range of 
Detected of Detected 
Values Average2 Detection Values Average2 
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SUMMARY STATISTICS FOR ANAL YTES DETECTED IN CONCHS FROM IR 8 AND BACKGROUND 
SITES, NAS KEY WEST 

PAGE 1 OF 2 

IRS BACKGROUND1 
Frequency Range of Frequency Range of 

of Detected of Detected 
Analytes Detection Values Average2 Detection Values Average2 

INORGANICS (mg/kg) 
Aluminum 2/13 1.70-26.60 3.92 

Milk Conch I 5/16 I 29.70-152.00 I 25.91 012 
Arsenic 13/13 3.50-137.00 53.26 

Milk Conch I 16/16 I 4.10-9.30 I 5.91 212 3.50-5.40 4.45 
True Tulip I 4/4 I 25.60-119.00 I 53.38 4/4 39.70-94.10 66.95 

Barium 0/13 
Milk Conch I 3/16 I 1.70-3.80 I 0.91 012 

Cadmium 7/13 0.22-5.90 1.44 
Milk Conch I 1/16 I 0.53 I 0.28 012 
True Tulip I 2/4 I 0.84-1.30 I 0.67 4/4 0.22-5.90 2.36 

Chromium 0/13 
Milk Conch I 4/16 I 0.99-2.00 I 0.67 012 

Copper 13/13 9.00-91.10 32.78 
Milk Conch I 16/16 I 9.20-305.00 I 69.29 212 10.50-12.80 11.65 
True Tulip I 4/4 I 18.10-111.00 I 62.13 4/4 10.00-91.10 53.63 

Lead 3/13 0.35-0.44 0.22 
Milk Conch I 16/16 I 0.37-31.20 I 5.40 012 
True Tulip I 3/4 I 0.42-4.80 I 1.54 3/4 0.35-0.44 0.34 

Manganese 10/13 1.60-5.10 2.56 
Milk Conch I 16/16 I 14.00-129.00 I 48.41 212 3.00-4.20 3.60 
True Tulip I 4/4 I 1.10-1.40 I 1.33 2/4 1.60-5.10 2.05 

Mercury 6/13 0.02-0.14 0.04 
Milk Conch I 12/16 I 0.10-0.24 I 0.14 0/2 
True Tulip I 3/4 I 0.09-0.20 I 0.11 4/4 0.02-0.14 0.08 

Nickel 1/13 0.72 0.33 
Milk Conch I 5116 I 4.60-8.10 I 2.92 0/2 

Selenium 1/13 2.40 0.65 
Milk Conch I 1116 I 1.20 I 0.54 0/2 

Silver 5/13 0.40-4.30 0.63 
Milk conch I 3116 I 1.30-2.70 I 0.55 0/2 

Vanadium 3/13 0.58-98.30 8.06 
Milk Conch I 16116 I 3.00-61.40 I 16.07 0/2 

Zinc 13/13 12.80-477.00 69.06 
Milk Conch I 16/16 I 18.30-668.00 I 111.16 2/2 12.80 12.80 
True Tulip I 4/4 I 15.30-68.60 I 33.70 4/4 20.20-218.00 74.05 

PESTICIDE/PCBs (Ilg/kg) 
4,4'-DDD 5/13 0.12-0.75 1.36 

Milk Conch J 15/16 I 0.77-12.00 I 3.07 1/2 0.20 0.92 
4,4'-DDE 0/13 

Milk Conch I 11/16 I 0.56-3.60 I 2.26 0/2 
True Tulip I 1/4 I 0.62 I 1.39 0/4 

4,4'-DDT 4/13 0.11-1.70 1.55 
Milk Conch I 6/16 I 0.18-2.80 I 2.00 0/2 
True Tulip I 1/4 I 0.49 I 1.36 1/4 0.11 1.27 
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TABLE 8-36 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN CONCHS FROM IR 8 AND 
BACKGROUND SITES, NAS KEY WEST 

PAGE 2 OF 2 

IR a 
Frequency 1 Range of 1 

I BACKGROUND1 
I Frequency 1 Range of I ‘___I 

of 
Analytes Detection 

PESTlClDElPCBs (pg/kg)(continued) 

Detected of Detected 
Values Average2 Detection Values 

1 Values for all conchs from background sites are listed in the first row for each analyte; species specific values 
are listed in the second and third rows for each analyte. 

2 One-half the detection limit used for all non-detected values. 
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SUMMARY STATISTICS FOR ANALYTES DETECTED IN CONCHS FROM IR 8 AND 
BACKGROUND SITES, NAS KEY WEST 

PAGE 2 OF2 

IRS BACKGROUND' 
Frequency Range of Frequency Range of 

of Detected of Detected 
Analytes Detection Values Averaste2 Detection Values A' 

PESTICIDE/PCBs (J.lg/kg)(contmued) 
Aldrin 4/13 0.09-0.26 0.64 

Milk Conch 1 7/15 I 0.24-1.30 1 1.11 012 
alpha-BHC 0/13 

Milk Conch 1 3/15 I 0.58-0.72 1 1.15 0/2 
beta-SHC 4/13 0.38-0.98 0.80 

Milk Conch I 8/15 I 1.40-4.70 1 1.92 0/2 
True Tulip I 3/4 I 0.25-2.30 1 1.07 0/4 

delta-SHC 0/13 
Milk Conch I 1/15 I 0.82 I 1.13 0/2 
True Tulip I 1/4 I 1.00 I 0.89 0/4 

gamma-BHC 2/13 0.20-0.25 0.81 
Milk Conch I 9/16 I 0.37-2.10 I 1.09 0/2 

Chlorobenzilate 2113 11.00-54.00 12.77 
Milk Conch J 16/16 1 24.00-820.00 J 202.13 0/2 
True Tulip J 1/4 I 3.40 I 7.23 0/4 

Dieldrin 1/13 0.58 1.78 
Milk Conch 1 4/15 I 1.00-4.90 J 2.54 0/2 
True Tulip 1 1/4 I 0.14 1 1.27 0/4 

Endosulfan I 3113 0.16-0.33 0.77 
Milk Conch I 1/15 I 0.56 I 1.17 0/2 

Endosulfan II 5/13 0.16-0.94 1.21 
Milk Conch I 14/16 I 0.64-7.50 I 2.80 1/2 0.18 0.91 
True Tulip I 2/4 I 0.34-0.58 I 1.06 0/4 

Endosulfan sulfate 0/13 
Milk Conch I 11/16 I 0.60-7.80 I 3.21 012 

Endrin 5/13 0.08-0.30 1.24 
Milk Conch I 16/16 I 0.90-9.75 I 4.08 1/2 0.08 0.87 
True Tulip I 4/4 I 0.39-1.70 I 1.04 214 0.18-0.30 0.95 

Endrin aldehyde 7/13 0.26-2.00 1.28 
Milk Conch I 14/16 I 1.30-37.00 I 13.25 0/2 
True Tulip I 4/4 I 0.89-3.00 I 1.85 3/4 0.27-2.00 1.46 

Heptachlor 2/13 0.14-0.23 0.82 
Milk Conch I 4115 I 0.37-4.50 I 1.20 0/2 

Heptachlor epoxide 0/13 
Milk Conch I 14/15 I 0.69-4.00 I 2.39 0/2 

Methoxychlor 3/13 0.89-2.60 7.09 
Milk Conch I 10/16 I 3.00-71.00 I 17.39 0/2 

Isodrin 0/13 
Milk Conch I 10/16 I 0.49-2.40 I 1.60 012 

1 Values for all conchs from background sites are listed in the first row for each analyte; species specific values 
are listed in the second and third rows for each analyte. 

2 One-half the detection limit used for all non-detected values. 
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TABLE 8-37 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN AQUATIC VEGETATION (TURTLE GRASS) 
FROM IR 8 AND BACKGROUND SITES, NAS KEY WEST 

Analytes 
lnorganics (mglkg) 

IR8 BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Detection Values Average1 Detection Values Average1 

1 One-half the detection limit used for all non-detected values. 
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SUMMARY STATISTICS FORANALYTES DETECTED IN AQUATIC VEGETATION (TURTLE GRASS) 
FROM IR 8 AND BACKGROUND SITES, NAS KEY WEST 

IRS BACKGROUND 
Frequency Range of Frequency Range of 

of Detected of Detected 
Analytes Detection Values Average1 Detection Values Average1 

Inorganlcs (mg/kg) 
Aluminum 1/4 31.90 13.25 . . 8/9 12.20-36.50 18.94 
Arsenic 2/4 1.80-2.10 1.21 3/9 0.51-1.30 0.73 
Lead 4/4 1.10-2.50 1.60 3/9 0.43-0.93 0.38 
Manganese 4/4 8.20-11.30 9.77 9/9 3.20-15.90 9.34 
Mercury 4/4 0.01-0.02 0.01 2/9 0.01-0.02 0.01 
Zinc 4/4 8.70-15.00 10.88 9/9 1.10-14.60 7.34 
PESTICIDE/PCBs (Ilg/kg) 
4,4'-000 2/4 0.65-0.94 1.22 2/9 0.21-0.79 1.39 
4,4'-00E 2/4 0.37-0.45 1.03 2/9 0.52-0.70 1.42 
delta-BHC 4/4 0.86-1.10 0.94 1/9 0.68 0.83 
gamma-BHC (lindane) 3/4 0.05-0.14 0.28 7/9 0.13-0.64 0.46 
Chlorobenzilate 2/4 7.70-24.00 12.80 0/9 
Dieldrin 2/4 0.42-0.75 1.12 1/9 0.25 1.49 
Endrin aldehyde 1/4 0.44 1.35 5/9 3.30-18.00 6.28 
Heptachlor 4/4 0.15-0.36 0.25 0/9 
Heptachlor epoxide 1/4 0.67 0.81 0/9 

1 One-half the detection limit used for all non-detected values. 
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TABLE 8-38 

AIK-OES-97-5350 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - IR 8 

NAS KEY WEST 

Chemical 

Aluminum 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 

0.20 75.6 
Arsenic 0.03 9.0 
Lead 0.02 4.8 

IB arium 
Zinc 0.01 2.6 
All others 0.06 4.0 

1 Total receptor HI 1 0.33 

TABLE 8-39 

MAJOR CONTRIBUTORS TO RISK FOR THE COlTON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO - IR 8 

NAS KEY WEST 

Chemical 

Aluminum 
Arsenic 
Lead 
Barium 
Zinc 
All others 
Total receptor HI 

Total HI per 
Chemical for all 

Pathways 

0.25 
0.03 

0.01 
0.01 
0.06 
0.33 

% Contribution of 
Chemical to Total 

Receptor HI 

75.7 
9.0 

4.1 
2.6 
3.9 
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TABLE 8-38 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO -IR 8 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Aluminum 0.20 75.6 

Arsenic 0.03 9.0 

Lead 0.02 4.8 

Barium 0.01 4.1 

Zinc 0.01 2.6 

All others 0.06 4.0 

Total receptor HI 0.33 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 0.24 74.2 

Food 0.08 25.8 

TABLE 8-39 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MEAN CONTAMINANT CONCENTRATION SCENARIO -IR8 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Aluminum 0.25 75.7 

Arsenic 0.03 9.0 

Lead 0.02 4.9 

Barium 0.01 4.1 

Zinc 0.01 2.6 

All others 0.06 3.9 

Total receptor HI 0.33 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 0.24 74.2 

Food 0.08 25.8 
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TABLE 8-40 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - IR 8 

NAS KEY WEST 

Total receptor HI 1 0.38 

1 Food I 0.38 100.0 

TABLE 8-41 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - IR 8 

NAS KEY WEST 

Chemical 

Total HI per 
Chemical for all 

Pathways 

% Contribution of 
Chemical to Total 

Receptor HI 
I 8 

4,4’-DDT I 0.11- 40.8 
Zinc 0.07 27.3 
4/Y-DDE 0.05 17.3 
Aroclor-1260 
Mercurv 

0.01 4.0 
0.01 4.0 

All others 
I 

0.00 6.7 
1 Total receptor HI 1 0.28 
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TABLE 8-40 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO -IR 8 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

4,4'-00T 0.19 49.8 

4,4'-00E 0.08 19.8 

Zinc 0.08 19.8 

4,4'-000 0.02 4.5 

Mercury 0.01 2.9 
All others 0.00 3.3 
Total receptor HI 0.38 

0/0 Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 0.0 0.0 

Food 0.38 100.0 

TABLE 8-41 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MEAN CONTAMINANT CONCENTRATION SCENARIO - IR 8 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

4,4'-00T 0.11 40.8 

Zinc 0.07 27.3 

4,4'-DDE 0.05 17.3 

Aroclor-1260 0.01 4.0 

Mercury 0.01 4.0 

All others 0.00 6.7 

Total receptor HI 0.28 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Soil 0.0 0.0 

Food 0.28 100.0 
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TABLE 8-42 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - IR 8 

NAS KEY WEST 

Chemical 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 

Alpha-BHC 0.01 43.6 
Beta-BHC 0.01 30.7 
Heptachlor epoxide 0.00 15.2 
4$-DDE 0.00 3.2 
Mercury 0.00 2.6 
All others 0.00 4.6 
Total receptor HI 0.03 

1 Sediment I 0.02 1 
1 Food 0.01 33.6 

TABLE 8-43 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - IR 8 

NAS KEY WEST 

Alpha-BHC 
Beta-BHC 

Chemical) 

Total HI per 

0.00 

Chemical for all 

0.00 

Pathways 

% Contribution of 

48.6 

Chemical to Total 

20.4 

Receptor HI 

Heptachlor epoxide 0.00 17.3 
Endrin 0.00 4.8 
4,4’-DDT 0.00 2.0 
All others 0.00 6.9 
Total receptor HI 0.01 

1 Pathway / Tott;Hlllr 1 ZZZZ.E+Zf / 

Sediment 0.00 42.7 
Food 0.01 57.3 
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TABLE 8-42 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO -IR 8 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 

Alpha-SHe 0.01 43.6 

Seta-SHe 0.01 30.7 

Heptachlor epoxide 0.00 15.2 

4,4'-DDE 0.00 3.2 

Mercury 0.00 2.6 

All others 0.00 4.6 

Total receptor HI 0.03 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Sediment 0.02 66.5 

Food 0.01 33.6 

TABLE 8-43 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MEAN CONTAMINANT CONCENTRATION SCENARIO -IRS 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical) Pathways Receptor HI 

Alpha-SHe 0.00 48.6 

Seta-SHe 0.00 20.4 

Heptachlor epoxide 0.00 17.3 

Endrin 0.00 4.8 

4,4'-DDT 0.00 2.0 

All others 0.00 6.9 

Total receptor HI 0.01 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 

Sediment 0.00 42.7 

Food 0.01 57.3 
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action). However, copper, lead, and mercury exceeded both most and less conservative screening values 

in sediments. They were not elevated in surface soils. Hence, it appears that groundwater to surface- 

water migration of these metals from subsurface soils and subsequent deposition in sediments may have 

occurred at the site. 

The inorganics aluminum, arsenic, cadmium, copper, iron, lead, manganese, silver, tin, and zinc in surface 

water had HQ values indicative of potential risks to aquatic receptors. Of these, arsenic, cadmium, 

copper, and silver were detected in only 1 of 10 samples. Lead was detected in only 2 of 10 samples. 

Also, the HQ values for aluminum, arsenic, and tin were indicative of relatively low potential risks (all less 

than 1.4). Iron, manganese, and zinc had elevated HQ values, although analyses of iron and manganese 

were conducted in only two samples. Iron and manganese are essential nutrients, and the maximum 

concentration of zinc was the only detection of that metal that exceeded its threshold (Table 8-4). 

Dibenzo(a,h)anthracene exceeded its threshold value but it was detected in only 1 of 10 surface-water 

samples, Aroclor-1242 was detected in 1 of 2 surface-water samples at an elevated concentration but 

was not detected in any other medium at IR 8. Although the maximum detected concentrations of several 

contaminants in surface water exceeded thresholds, potential risks to aquatic receptors from surface- 

water contaminants appear to be low. Also, as mentioned above, the dynamic nature of surface-water at 

the shoreline (i.e., wave action) makes interpretation of surface-water data difficult. Hence, the results of 

sediment analyses are a better indicator of potential risks to aquatic organisms and migration of 

contaminants at IR 8. 

Several metals in sediments had HQ values indicative of relatively high potential risks to benthic 

organisms. Of the metals detected in sediments with HQs greater than 1, antimony, chromium, and 

manganese had relatively low HQ values for maximum detected concentrations (1.7 or less). Three 

detected concentrations of barium in 22 samples exceeded the only sediment threshold available. Arsenic 

exceeded the most conservative threshold in 6 of 22 samples, but no detected concentration exceeded 

the less conservative threshold used in this assessment. Also, only one detection of cadmium, mercury, 

and silver exceeded the less conservative thresholds used in this ERA. In contrast, several detections of 

copper, lead, nickel, and zinc exceeded the less conservative thresholds used. Nickel was not detected in 

groundwater near the shore and was not elevated in subsurface soils; suggesting that IR 8 is not the 

source of this metal. Yet copper, lead, and zinc, as mentioned above, were significantly elevated in 

groundwater near the shore. Since these two metals were not elevated in IR 8 surface soils, it appears 

that groundwater to sediment migration has occurred. 

Aluminum, selenium, thallium, tin, and vanadium were conservatively retained as sediment COPCs since 

their maxima exceeded two times average background but no suitable thresholds were available. 

AIK-OES-97-5350 8-140 CTO-0007 

Rev. 1 
6/13/97 

action). However, copper, lead, and mercury exceeded both most and less conservative screening values 

in sediments. They were not elevated in surface soils. Hence, it appears that groundwater to surface

water migration of these metals from subsurface soils and subsequent deposition in sediments may have 

occurred at the site. 

The inorganics aluminum, arsenic, cadmium, copper, iron, lead, manganese, silver, tin, and zinc in surface 

water had HQ values indicative of potential risks to aquatic receptors. Of these, arsenic, cadmium, 

copper, and silver were detected in only 1 of 10 samples. Lead was detected in only 2 of 10 samples. 

Also, the HQ values for aluminum, arsenic, and tin were indicative of relatively low potential risks (all less 

than 1.4). Iron, manganese, and zinc had elevated HQ values, although analyses of iron and manganese 

were conducted in only two samples. Iron and manganese are essential nutrients, and the maximum 

concentration of zinc was the only detection of that metal that exceeded its threshold (Table 8-4). 

Dibenzo(a,h)anthracene exceeded its threshold value but it was detected in only 1 of 10 surface-water 

samples. Aroclor-1242 was detected in 1 of 2 surface-water samples at an elevated concentration but 

was not detected in any other medium at IR 8. Although the maximum detected concentrations of several 

contaminants in surface water exceeded thresholds, potential risks to aquatic receptors from surface

water contaminants appear to be low. Also, as mentioned above, the dynamic nature of surface-water at 

the shoreline (Le., wave action) makes interpretation of surface-water data difficult. Hence, the results of 

sediment analyses are a better indicator of potential risks to aquatic organisms and migration of 

contaminants at IR 8. 

Several metals in sediments had HQ values indicative of relatively high potential risks to benthic 

organisms. Of the metals detected in sediments with HQs greater than 1, antimony, chromium, and 

manganese had relatively low HQ values for maximum detected concentrations (1.7 or less). Three 

detected concentrations of barium in 22 samples exceeded the only sediment threshold available. Arsenic 

exceeded the most conservative threshold in 6 of 22 samples, but no detected concentration exceeded 

the less conservative threshold used in this assessment. Also, only one detection of cadmium, mercury, 

and silver exceeded the less conservative thresholds used in this ERA. In contrast, several detections of 

copper, lead, nickel, and zinc exceeded the less conservative thresholds used. Nickel was not detected in 

groundwater near the shore and was not elevated in subsurface soils; suggesting that IR 8 is not the 

source of this metal. Yet copper, lead, and zinc, as mentioned above, were significantly elevated in 

groundwater near the shore. Since these two metals were not elevated in IR 8 surface soils, it appears 

that groundwater to sediment migration has occurred. 

Aluminum, selenium, thallium, tin, and vanadium were conservatively retained as sediment COPCs since 

their maxima exceeded two times average background but no suitable thresholds were available. 
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Selenium was detected in only 1 of 13 samples and thallium was detected in only 2 of 12 samples. 

Selenium was not detected in groundwater or surface soils and was detected in only one subsurface soil 

sample. Thallium was detected in 3 of 10 groundwater samples, was elevated in only one of those 

samples, was not detected in surface soils, and was detected in only one subsurface soil sample. Most 

detections of aluminum were comparable to the average background concentration. Tin was detected in 

only 2 of 9 sediment samples, but both detections were significantly higher than background. Tin is 

generally not toxic unless present as organotin (Eisler, 1989). The analyses performed were for total tin, 

and thus, the determination of the ratio of inorganic to organic tin in these samples is not possible. 

Organotin compounds are frequently elevated near marinas and other areas where organotin-based 

antifouling paints are used (Eisler, 1989). The area immediately west of IR 8 (Man of War Harbor) 

experiences heavy boat usage. As such, tin detected in 2 sediment samples may be due to boating 

activity. Since tin was detected in only one groundwater sample, was not elevated in subsurface soils, 

and was detected in only 2 of 9 sediment samples, tin in sediments near IR 8 does not appear to be the 

result of migration from IR 8 media. Several detections of vanadium were significantly elevated above 

background, but vanadium is generally not considered to be highly toxic in the environment (IMailman, 

1980). 

Several pesticides in IR 8 sediments had HQ values indicative of potential risks, including 4,4’-DDT and 

daughter products, alpha-BHC, beta-BHC, and delta-BHC. However, the BHC isomers were detected in 

only 1 of 23 samples. The organics 4,4’-DDT, 4,4’-DDE, and 4,4’-DDD all had maxima in excess of the 

most conservative thresholds used in this ERA, but most detected concentrations of these compounds 
I 

were below the less conservative thresholds used (Table 8-3). In addition, 4,4’-DDD was detected only in 

3 of 23 samples. None of these three compounds were detected in groundwater, and only 4,4’-DDE was 

detected in subsurface soil (and was not elevated). All three compounds were detected in surface soil but 

were not significantly elevated (Table 8-2). Thus, it does not appear that IR 8 is the source of th’ese three 

compounds in sediments. Moreover, these compounds are not bioaccumulating in biota near IR 8, as 

discussed below. 

The PAHs benzo(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, flourene, napthalene, 
I 

phenanthrene, and pyrene all had HQs greater than 1.0 in sediments. With the exception of fluorene, all 

of the HQ values using maximum detected concentrations were relatively low (2.6 or less). Flourene was 

detected at a low concentration in only one groundwater sample, and was not detected in surface or 

subsurface soils at IR 8. Therefore, the potential risks posed by PAHs in sediments appear to be low, and 

the presence of PAHs may be the result of heavy boat traffic in nearby waters. Bis(2-ethylhexy)phthalate 

also had an HQ greater than 1.0, but its maximum detected concentration did not exceed the less 

conservative threshold and phthalates are ubiquitous environmental contaminants. One VOC, acetone, 
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Selenium was detected in only 1 of 13 samples and thallium was detected in only 2 of 12 samples. 

Selenium was not detected in groundwater or surface soils and was detected in only one subsurface soil 

sample. Thallium was detected in 3 of 10 groundwater samples, was elevated in only one of those 

samples, was not detected in surface soils, and was detected in only one subsurface soil sample. Most 

detections of aluminum were comparable to the average background concentration. Tin was dE~tected in 

only 2 of 9 sediment samples, but both detections were significantly higher than background. Tin is 

generally not toxic unless present as organotin (Eisler, 1989). The analyses performed were for total tin, 

and thus, the determination of the ratio of inorganic to organic tin in these samples is not possible. 

Organatin compounds are frequently elevated near marinas and other areas where organotin-based 

antifouling paints are used (Eisler, 1989). The area immediately west of IR 8 (Man of War Harbor) 

experiences heavy boat usage. As such, tin detected in 2 sediment samples may be due to boating 

activity. Since tin was detected in only one groundwater sample, was not elevated in subsurfi2ce soils, 

and was detected in only 2 of 9 sediment samples, tin in sediments near IR 8 does not appear to be the 

result of migration from IR 8 media. Several detections of vanadium were Significantly elevatlsd above 

background, but vanadium is generally not considered to be highly toxic in the environment (Mailman. 

1980). 

Several pesticides in IR 8 sediments had HQ values indicative of potential risks, including 4,4'-DDT and 

daughter products. alpha-BHe, beta-BHe, and delta-BHe. However, the BHe isomers were dE~tected in 

only 1 of 23 samples. The organics 4,4'-DDT, 4,4'-DOE, and 4,4'-000 all had maxima in eXCE!SS of the 

most conservative thresholds used In this ERA, but most detected concentrations of these compounds 

were below the less conservative thresholds used (Table 8-3). In addition, 4,4'-000 was detected only in 

3 of 23 samples. None of these three compounds were detected in groundwater, and only 4,4'-DDE was 

detected in subsurface soil (and was not elevated). All three compounds were detected in surface soil but 

were not significantly elevated (Table 8-2). Thus, it does not appear that IR 8 is the source of th,ese three 

compounds in sediments. Moreover, these compounds are not bioaccumulating in biota near IR 8, as 

discussed below. 

The PAHs benzo(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, f1ourene, napthalene, 

phenanthrene, and pyrene all had HQs greater than 1.0 in sediments. With the exception of fluorene, all 

of the HQ values using maximum detected concentrations were relatively low (2.6 or less). Flourene was 

detected at a low concentration in only one groundwater sample, and was not detected in surface or 

subsurface soils at IR 8. Therefore, the potential risks posed by PAHs in sediments appear to bE; low, and 

the presence of PAHs may be the result of heavy boat traffic in nearby waters. Bis(2-ethylhexy)phthalate 

also had an HQ greater than 1.0, but its maximum detected concentration did not exceed the less 

conservative threshold and phthalates are ubiquitous environmental contaminants. One vae, acetone, 
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had an HQ indicative of low potential risks (HQ = 1.1). However, acetone is a common laboratory 

contaminant. 

No inorganics were COPCs in surface soils at IR 8. One organic, 4,4’-DDT, was present with a maximum 

detected concentration that exceeded the threshold, but the HQ value was quite low (HQ = 1.2). 

Aroclor-1260 was conservatively retained as a surface soil COPC since no suitable threshold was 

available. It was detected in 2 of 5 samples, but the maximum detected concentration was relatively low 

(85 ug/kg). Moreover, no inorganic COPCs were identified for terrestrial plants. The organics 4,4’-DDT 

and degradation products and methylene chloride were conservatively retained as plant COPCs since no 

suitable threshold was available, but plants do not translocate organics appreciably (Will and Suter, 

1995b). 

Of the inorganics detected in crabs from IR 8, arsenic, barium, cadmium, and mercury were present in 

average concentrations comparable to or lower than the concentrations detected in crabs collected from 

background sites in the Key West area (Table 8-34). Chromium was detected in one spiny spider crab at 

a low level but was not detected in background crabs. The average concentrations of manganese were 

slightly higher in IR 8 crabs than in background crabs, but the concentration ranges were similar. 

Vanadium was detected in spiny spider crabs at IR 8 but not in background spiny spider crabs, and was 

slightly higher in IR 8 stone crabs than in background crabs. As mentioned above, vanadium is not 

believed to he highly toxic in the environment (Mailman, 1980). However, copper and zinc were 

considerably higher in IR 8 crabs than in background crabs, as was lead, but to a much lesser extent. 

These three inorganics were COPCs in surface water and sediments. 

Although lead was elevated in IR 8 crabs relative to background crabs collected for this assessment, the 

highest concentration detected (1.7 mg/kg in the one stone crab sample) was within the range of 

concentrations detected in other marine species at areas considered to be representative of background, 

as was the average concentration detected in spiny spider crabs (0.64 mg/kg). Mackay et al. (1972) 

reported an average lead concentration of 7.8 mg/kg in shrimp (soft parts) from an unpolluted area. An 

average concentration of 5 mg/kg in sea urchins (soft parts) was reported by Sheppard and Bellamy 

(1974) in an unpolluted area. 

Concentrations of zinc in tissues of aquatic organisms are usually far in excess of those required for 

normal metabolism (Eisler, 1993). For example, American oysters (Crassosfrea virginica) may naturally 

contain up to 4,000 mg/kg in soft parts. Zinc concentrations in marine crustacean tissues are usually less 

than 75 mg/kg (Eisler, 1993). The average concentration in spiny spider crabs collected near IR 8 was 

15.0 mglkg, which is far less than the 75 mglkg value. The maximum detected concentration of zinc in the 
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had an HQ indicative of low potential risks (HQ = 1.1). However, acetone is a common laboratory 

contaminant. 

No inorganics were COPCs in surface soils at IR 8. One organic, 4,4'-00T, was present with a maximum 

detected concentration that exceeded the threshold, but the HQ value was quite low (HQ = 1.2). 

Aroclor-1260 was conservatively retained as a surface soil COPC since no suitable threshold was 

available. It was detected in 2 of 5 samples, but the maximum detected concentration was relatively low 

(85 jJg/kg). Moreover, no inorganic COPCs were identified for terrestrial plants. The organics 4,4'-00T 

and degradation products and methylene chloride were conservatively retained as plant COPCs since no 

suitable threshold was available, but plants do not translocate organics appreciably (Will and Suter, 

1995b). 

Of the inorganics detected in crabs from IR 8, arsenic, barium, cadmium, and mercury were present in 

average concentrations comparable to or lower than the concentrations detected in crabs collected from 

background sites in the Key West area (Table 8-34). Chromium was detected in one spiny spider crab at 

a low level but was not detected in background crabs. The average concentrations of manganese were 

slightly higher in IR 8 crabs than in background crabs, but the concentration ranges were similar. 

Vanadium was detected in spiny spider crabs at IR 8 but not in background spiny spider crabs, and was 

slightly higher in IR 8 stone crabs than in background crabs. As mentioned above, vanadium is not 

believed to he highly toxic in the environment (Mailman, 1980). However, copper and zinc were 

considerably higher in IR 8 crabs than in background crabs, as was lead, but to a much lesser extent. 

These three inorganics were COPCs in surface water and sediments. 

Although lead was elevated in IR 8 crabs relative to background crabs collected for this assessment, the 

highest concentration detected (1.7 mg/kg in the one stone crab sample) was within the range of 

concentrations detected in other marine species at areas considered to be representative of background, 

as was the average concentration detected in spiny spider crabs (0.64 mg/kg). Mackay et al. (1972) 

reported an average lead concentration of 7.8 mg/kg in shrimp (soft parts) from an unpolluted area. An 

average concentration of 5 mg/kg in sea urchins (soft parts) was reported by Sheppard and Bellamy 

(1974) in an unpolluted area. 

Concentrations of zinc in tissues of aquatic organisms are usually far in excess of those required for 

normal metabolism (Eisler, 1993). For example, American oysters (Crassostrea virginica) may naturally 

contain up to 4,000 mg/kg in soft parts. Zinc concentrations in marine crustacean tissues are usually less 

than 75 mg/kg (Eisler, 1993). The average concentration in spiny spider crabs collected near IR 8 was 

15.0 mg/kg, which is far less than the 75 mg/kg value. The maximum detected concentration of zinc in the 
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one stone crab sample collected near IR 8 was 93.8 mg/kg. Although this is higher than the typical 

maximum concentration in marine crustaceans mentioned above, only one stone crab sample was able to 

be collected, making interpretation of the stone crab concentration difficult. It should be noted that molting 

results in a 33-50 percent loss of total zinc in marine crustaceans (Eisler, 1993). The loss of this large a 

percentage of zinc in crabs may ameliorate potential risks. 

Copper was detected in 3 of 4 spiny spider crabs from IR 8 at an average concentration of 10.7 mg/kg and 

was detected at an average concentration of 6.6 mg/kg from the background locations in this assessment. 

The concentration in the single stone crab sample (69.8 mg/kg) collected at IR 8 was much higher than 

the average concentration of 26.3 mg/kg in stone crabs from the background sites. Copper was detected 

in IO of IO background stone crabs and ranged from 5.5 to 60.5 mg/kg. Background concentrations of 

copper ranging from 8.5 to 25.9 mg/kg have been reported for marine shrimp (Crangon spp.) (Jorgensen 

et al., 1991). Background concentrations of copper in crabs (Cancerpagurus, Carcinus maenas:) ranging 

from 6.0 to 43.8 mg/kg have also been reported (Jorgensen et al., 1991). The concentrations of copper in 

spiny spider crabs (10.7 mg/kg) falls within these ranges. The concentration of copper in the single stone 

crab from IR 8 is higher than these reported background values, but not considerably higher than the 

greatest concentration in background stone crabs. 

Toxicity data regarding the effects of copper on crustaceans are scarce. Available data for these 

organisms are limited to aquatic toxicity tests using copper (e.g., surface-water concentrations). Since the 

interpretation of surface-water concentrations of copper near IR 8 is confounded by the dynamic Inature of 

open surface-water, comparisons of toxic surface-water concentrations to ambient surface-water 

concentrations cannot be made. However, only a fraction of total copper in aquatic systems is Cu+‘, which 

is the most toxic form (Sorenson, 1991). Saltwater organisms are more tolerant of copper than freshwater 

organisms, and increased salinity has an ameliorative effect of copper toxicity (Sorenson, 1991). 

Moreover, elevated levels of copper in tissues of fish are associated with the development of enhanced 

tolerance to subsequent copper exposure (Dixon and Sprague, 1981). For these reasons, adverse effects 

from copper may not pose potential risks to crabs. Nonetheless, tissue levels indicative of potential 

effects on crustaceans are not available, precluding a definitive conclusion regarding the elevated 

concentrations of copper in crabs at IR 8. 

Many of the pesticides detected in IR 8 crabs were present in relatively low concentrations that are similar 

to the concentrations detected in background crabs. The pesticides 4,4’-DDT, alpha-BHC, 

chlorobenzilate, endosulfan II, endosulfa’h sulfate, endrin aldehyde, heptachlor epoxide, isoclrin, and 

methoxychlor were either detected in IR 8 crabs and not in background crabs or were higher in IR 8 crabs 

than in background crabs. Nonetheless, all of the maximum concentrations of organics in crabs were 
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one stone crab sample collected near IR 8 was 93.8 mg/kg. Although this is higher than the typical 

maximum concentration in marine crustaceans mentioned above, only one stone crab sample was able to 

be collected, making interpretation of the stone crab concentration difficult. It should be noted that molting 

results in a 33-50 percent loss of total zinc in marine crustaceans (Eisler, 1993). The loss of this large a 

percentage of zinc in crabs may ameliorate potential risks. 

Copper was detected in 3 of 4 spiny spider crabs from IR 8 at an average concentration of 10.7 mg/kg and 

was detected at an average concentration of 6.6 mg/kg from the background locations in this assessment. 

The concentration in the single stone crab sample (69.8 mg/kg) collected at IR 8 was much higher than 

the average concentration of 26.3 mg/kg in stone crabs from the background sites. Copper was detected 

in 10 of 10 background stone crabs and ranged from 5.5 to 60.5 mg/kg. Background concentrations of 

copper ranging from 8.5 to 25.9 mg/kg have been reported for marine shrimp (Crengon spp.) (Jorgensen 

et al., 1991). Background concentrations of copper in crabs (Cancer pagurus, Carcinus maenas) ranging 

from 6.0 to 43.8 mg/kg have also been reported (Jorgensen et aI., 1991). The concentrations of copper in 

spiny spider crabs (10.7 mg/kg) falls within these ranges. The concentration of copper in the single stone 

crab from IR 8 is higher than these reported background values, but not considerably higher than the 

greatest concentration in background stone crabs. 

Toxicity data regarding the effects of copper on crustaceans are scarce. Available data for these 

organisms are limited to aquatic toxicity tests using copper (e.g., surface-water concentrations). Since the 

interpretation of surface-water concentrations of copper near IR 8 is confounded by the dynamic nature of 

open surface-water, comparisons of toxic surface-water concentrations to ambient surface-water 

concentrations cannot be made. However, only a fraction of total copper in aquatic systems is Cu+2
, which 

is the most toxic form (Sorenson, 1991). Saltwater organisms are more tolerant of copper than freshwater 

organisms, and increased salinity has an ameliorative effect of copper toxicity (Sorenson, 1991). 

Moreover, elevated levels of copper in tissues of fish are associated with the development of enhanced 

tolerance to subsequent copper exposure (Dixon and Sprague, 1981). For these reasons, adverse effects 

from copper may not pose potential risks to crabs Nonetheless, tissue levels indicative of potential 

effects an crustaceans are not available, precluding a defmitive conclusion regarding the elevated 

concentrations of copper in crabs at IR 8 

Many of the pesticides detected in IR 8 crabs were present in relatively low concentrations that are similar 

to the concentrations detected in background crabs. The pesticides 4,4'-DDT, alpha-SHC, 

chlorobenzilate, endosulfan II, endosutfan sulfate, endrin aldehyde, heptachlor epoxide, isodrin, and 

methoxychlor were either detected in IR 8 crabs and nat in background crabs or were higher in IR 8 crabs 

than in background crabs. Nonetheless, all of the maximum concentrations of organics in crabs were 
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relatively low; most were within 1 to 5 ug/kg and no chlorinated compounds exceeded the 100 pg/kg 

concentration indicative of low potential risk (Gibson and Dillon, 1989). As a result, organics do not 

appear to be bioaccumulating in crabs. 

Arsenic, copper, lead, manganese, vanadium, and zinc were detected in IR 8 lobsters. The average 

concentrations of arsenic, lead, manganese, and zinc were comparable to the average concentrations in 

background lobsters collected for this assessment. The average concentration of copper was slightly 

higher in site-related lobsters than in background lobsters. The significance of elevated concentrations of 

copper in crustacean tissue is discussed above. Vanadium was detected at a relatively low concentration 

(0.31 mg/kg) in one lobster sample collected near IR 8 but was not detected in background. Of the 

organics detected in lobsters, the average concentrations of 4,4’-DDD, lindane, dieldrin, endrin, endrin 

aldehyde, and heptachor were comparable to background. Delta-BHC and chlorobenzilate were detected 

in IR 8 lobsters but not in background lobsters, and endosulfan, although detected in only one sample, 

was slightly higher than in background. Despite these exceptions, no maximum concentration of any 

organic exceeded the 100 ug/kg concentration indicative of low potential risk (Gibson and Dillon, 1989). 

Therefore, it does not appear that organics are bioaccumulating in lobsters. 

A number of metals were detected in conchs collected near IR 8. Of these, the average concentrations of 

arsenic, cadmium, mercury, selenium, and silver were comparable to the average concentrations in 

background conchs. The average concentrations of aluminum (milk conch), copper (milk conch), lead 

(milk conch and true tulip), manganese (milk conch), nickel (milk conch), vanadium (milk conch), and zinc 

(milk conch) were all considerably higher in IR 8 conchs than in background conchs (either milk conch, 

true tulip or both). Of these metals, aluminum is common in environmental media (Goyer, 1986), 

manganese is an essential nutrient (Goyer, 1986), and vanadium is not believed to be highly toxic in the 

environment (Mailman, 1980). 

Reported background concentrations of lead in oysters (Crassostrea spp.), another mollusk, range from 

0.2 mg/kg to 4 mg/kg (Jorgensen et al., 1991). Bivalve mollusks in the Chesapeake Bay have body 

burdens of lead ranging from 0.15 to 6.75 mg/kg, with an average of 1.25 mg/kg (Di Giulio and Scanlon, 

1985). Background concentrations of lead in the blue mussel (Mytilus edulis) of 0.83 to 50 mglkg have 

been reported (Jorgensen et al., 1991). Background concentrations of lead in gastropods range from 

0.16 to 10.5 mg/kg (Jorgensen et al., 1991). The average concentrations of lead in IR 8 conchs, 

5.4 mg/kg for milk conchs and 1.54 mg/kg for true tulip fall within these ranges. Concentrations of zinc in 

tissues of aquatic organisms are usually far in excess of those required for normal metabolism (Eisler, 

1993) and American oysters may naturally contain up to 4,000 mg/kg of zinc in soft parts, as mentioned 

earlier. Reported background concentrations of zinc in oysters range from 21 to 5625 mg/kg (Jorgensen 
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relatively low; most were within 1 to 5 IJg/kg and no chlorinated compounds exceeded the 100 1J9/kg 

concentration indicative of low potential risk (Gibson and Dillon, 1989). As a result, organics do not 

appear to be bioaccumulating in crabs. 

Arsenic, copper, lead, manganese, vanadium, and zinc were detected in IR 8 lobsters. The average 

concentrations of arsenic, lead, manganese, and zinc were comparable to the average concentrations in 

background lobsters collected for this assessment. The average concentration of copper was slightly 

higher in site-related lobsters than in background lobsters. The significance of elevated concentrations of 

copper in crustacean tissue is discussed above. Vanadium was detected at a relatively low concentration 

(0.31 mg/kg) in one lobster sample collected near IR 8 but was not detected in background. Of the 

organics detected in lobsters, the average concentrations of 4,4'-000, lindane, dieldrin, endrin, endrin 

aldehyde, and heptachor were comparable to background. Delta-BHC and chlorobenzilate were detected 

in IR 8 lobsters but not in background lobsters, and endosulfan, although detected in only one sample, 

was slightly higher than in background. Despite these exceptions, no maximum concentration of any 

organic exceeded the 100 IJg/kg concentration indicative of low potential risk (Gibson and Dillon, 1989). 

Therefore, it does not appear that organics are bioaccumulating in lobsters. 

A number of metals were detected in conchs collected near IR 8. Of these, the average concentrations of 

arsenic, cadmium, mercury, selenium, and silver were comparable to the average concentrations in 

background conchs. The average concentrations of aluminum (milk conch), copper (milk conch), lead 

(milk conch and true tulip), manganese (milk conch), nickel (milk conch), vanadium (milk conch), and zinc 

(milk conch) were all considerably higher in IR 8 conchs than in background conchs (either milk conch, 

true tulip or both). Of these metals, aluminum is common in environmental media (Goyer, 1986), 

manganese is an essential nutrient (Goyer, 1986), and vanadium is not believed to be highly toxic in the 

environment (Mailman, 1980). 

Reported background concentrations of lead in oysters (Crassostrea spp.), another mollusk, range from 

0.2 mg/kg to 4 mg/kg (Jorgensen et aI., 1991). Bivalve mollusks in the Chesapeake Bay have body 

burdens of lead ranging from 0.15 to 6.75 mg/kg, with an average of 1.25 mg/kg (Di Giulio and Scanlon, 

1985). Background concentrations of lead in the blue mussel (Myti/us edulis) of 0.83 to 50 mg/kg have 

been reported (Jorgensen et aI., 1991). Background concentrations of lead in gastropods range from 

0.16 to 10.5 mg/kg (Jorgensen et aI., 1991). The average concentrations of lead in IR 8 conchs, 

5.4 mg/kg for milk conchs and 1.54 mg/kg for true tulip fall within these ranges. Concentrations of zinc in 

tissues of aquatic organisms are usually far in excess of those required for normal metabolism (Eisler, 

1993), and American oysters may naturally contain up to 4,000 mg/kg of zinc in soft parts, as mentioned 

earlier. Reported background concentrations of zinc in oysters range from 21 to 5625 mg/kg (Jorgensen 
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et al., 1991). Background concentrations of zinc in snails (Littorina Mforea) ranging from 29.3 to 

54.0 mg/kg have been reported (Jorgensen et al., 1991). The average concentration of zinc in true tulip 

conchs near IR 8 was less than the average concentration in background conchs collected for this 

assessment. The average concentration of zinc in milk conchs was higher than in background milk 

conchs from this assessment, but generally falls within the reported background concentrations mentioned 

above. 

_’ . 

Background concentrations of nickel ranging from 0.2 to 1.29 and from 0.93 to 3.75 have been reported 

for oysters and blue mussels, respectively (Jorgensen et al., 1991). Background concentrations of nickel 

in gastropods ranging from 0.09 to 12.3 mg/kg have been reported (Jorgensen et al., 1991). Although the 

average concentration of nickel in IR 8 conchs (2.92 mg/kg) exceeded the average in site-specific 

background conchs, it generally falls within the range of background from other areas, and nickel was not 

detected in most conchs from IR 8. Copper was considerably higher in milk conchs from IR ;8 than in 

background conchs collected for this assessment. Reported background concentrations of copper in the 

blue mussel range from 0.73 to 6.0 mg/kg and from 3.7 to 1,025 mg/kg in oysters (Jorgensen et al., 1991). 

Concentrations of copper in true tulip conchs from IR 8 were similar to concentrations in the same species 

from background sites. Concentrations of copper in milk conchs from IR 8 were considerably higher than 

in background milk conchs, but only two background milk conch samples were available for comparison. 

Although copper concentrations in milk conchs ranged up to 305 mg/kg, the average value was not 

grossly higher than background values. The significance of copper in the tissue of marine organisms was 

discussed earlier. 

Of these four generally ecotoxic metals (copper, lead, nickel, and zinc) that were elevated in conchs 

relative to background conchs collected for this assessment, copper, lead, and zinc were surface-water 

COPCs. Copper, lead, nickel, and zinc were sediment COPCs. Copper, lead, and zinc were significantly 

elevated in groundwater (and were COPCs). Most of the metals that were elevated in conchs relative to 

site-specific background were not considerably elevated in surface or subsurface soil. Tlherefore, 

groundwater discharge of copper, lead, and zinc appears to be the primary migration pathway. 

i 

The organics 4,4’-DDD, 4,4’-DDE, aldrin, alpha-BHC, beta-BHC, delta-BHC, chlorobenzilate, dieldrin, 

endosulfan II, endosulfan sulfate, endrin, endrin aldehyde, heptachlor, heptachlor epoxide, methoxychlor, 

and isodrin were present in IR 8 conchs (milk conch, true tulip, or both) in concentrations slightly higher 

than in background conchs or were detected in IR 8 conchs and not in background conchs. However, 

none of the maximum detected concentrations of any organics in IR 8 conchs exceeded the 100~ug/kg 

threshold mentioned above (Gibson and Dillon, 1989), with the exception of chlorobenzilate in milk 

conchs. Chlorobenzilate was detected in all milk conchs and in 1 of 4 true tulip collected near IR 8. It was 
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et aI., 1991}. Background concentrations of zinc in snails (Uttorina littorea) ranging from 29.3 to 

54.0 mg/kg have been reported (Jorgensen et aI., 1991). The average concentration of zinc in true tulip 

conchs near IR 8 was less than the average concentration in background conchs collected for this 

assessment. The average concentration of zinc in milk conchs was higher than in background milk 

conchs from this assessment, but generally falls within the reported background concentrations mentioned 

above. 

Background concentrations of nickel ranging from 0.2 to 1.29 and from 0.93 to 3.75 have been reported 

for oysters and blue mussels, respectively (Jorgensen et aI., 1991). Background concentrations of nickel 

in gastropods ranging from 0.09 to 12.3 mg/kg have been reported (Jorgensen et aI., 1991). Although the 

average concentration of nickel in IR 8 conchs (2.92 mg/kg) exceeded the average in site-specific 

background conchs, it generally falls within the range of background from other areas, and nickel was not 

detected in most conchs from IR 8. Copper was considerably higher in milk conchs from IR :3 than in 

background conchs collected for this assessment. Reported background concentrations of copper in the 

blue mussel range from 0.73 to 6.0 mg/kg and from 3.7 to 1,025 mg/kg in oysters (Jorgensen et aI., 1991). 

Concentrations of copper in true tulip conchs from IR 8 were similar to concentrations in the same species 

from background sites. Concentrations of copper in milk conchs from IR 8 were considerably hi~lher than 

in background milk conchs, but only two background milk conch samples were available for comparison. 

Although copper concentrations in milk conchs ranged up to 305 mg/kg, the average value was not 

grossly higher than background values. The significance of copper in the tissue of marine organisms was 

discussed earlier. 

Of these four generally ecotoxic metals (copper, lead, nickel, and zinc) that were elevated in conchs 

relative to background conchs collected for this assessment, copper, lead, and zinc were surface-water 

COPCs. Copper, lead, nickel, and zinc were sediment COPCs. Copper, lead, and zinc were Significantly 

elevated in groundwater (and were COPCs) Most of the metals that were elevated in conchs relative to 

site-specific background were not considerably elevated in surface or subsurface soil. Tlherefore, 

groundwater discharge of copper, lead, and zinc appears to be the primary migration pathway. 

The organics 4,4'-DDD, 4,4'-DDE, aldrin, alpha-BHC, beta-BHC, delta-BHC, chlorobenzilate, dieldrin, 

endosulfan II, endosulfan sulfate, endrin, endrin aldehyde, heptachlor, heptachlor epoxide, methoxychlor, 

and isodrin were present in IR 8 conchs (milk conch, true tulip, or both) in concentrations slightly higher 

than in background conchs or were detected in IR 8 conchs and not in background conchs. However, 

none of the maximum detected concentrations of any organics in IR 8 conchs exceeded the 100-~g/kg 

threshold mentioned above (Gibson and Dillon, 1989), with the exception of chlorobenziiatE! in milk 

conchs. Chlorobenzilate was detected in all milk conchs and in 1 of 4 true tulip collected near IR 8. It was 
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not detected in background conchs, and analyses for chlorobenzilate were not conducted in surface 

water, sediment, surface soil, or groundwater. Aquatic toxicity data for this pesticide were not available, 

but no ecological problems caused by this organic appear to have been reported in the literature. The 

average concentration of chlorobenzilate (202 ug/kg) was approximately twice the IOO-ug/kg threshold for 

low probability of effects of chlorinated organics on aquatic organisms (Gibson and Dillon, 1989). This 

concentration is on the lower end of the range of body burdens considered to be of medium concern (100 

to 1,000 ug/kg) for potential sublethal effects (Gibson and Dillon, 1989). Chlorobenzilate was detected but 

was not elevated in lobsters, crabs true tulip, and turtle grass collected from IR 8. Therefore, on the 

whole, chlorobenzilate does not appear to pose significant risks to IR 8 aquatic biota. Average 

concentrations of the other organics detected in IR 8 conchs were similar to those in background conchs. 

Thus, organics do not appear to be bioaccumulating in conchs, with the exception of chlorobenzilate. 

Aluminum, arsenic, lead, manganese, mercury, and zinc were detected in turtle grass collected near IR 8. 

Aluminum, manganese, and mercury were present in average concentrations comparable to background. 

The average concentrations of arsenic, lead, and zinc were only slightly higher in IR 8 turtle grass than in 

background turtle grass. The concentrations of most organics in IR 8 turtle grass were comparable to 

background concentrations Chlorobenzilate, heptachlor, and heptachlor epoxide were detected in IR 8 

turtle grass but not in background. Yet, the maximum detected concentrations of all organics in turtle 

grass were relatively low; all maximums were approximately 1 ug/kg or less, with the exception of 

chlorobenzilate, which had a maximum of 24 ug/kg. Hence, it does not appear that contaminants are 

significantly accumulating in aquatic vegetation. 

HI values for the two terrestrial mammals (the cotton rat and raccoon) evaluated in the foodchain modeling 

were below 1 .O for both the maximum and average exposure concentration scenarios. Also, the HI values 

for the maximum and average scenarios were less than 1 .O for the avian carnivore evaluated in this study, 

the kestrel. Thus, potential risks to terrestrial receptors such as small mammals and raptors from surface 

soil-related contaminants appear to be insignificant. Similarly, the potential risks to the raccoon from 

contaminants in crabs collected near IR 8 appear to be insignificant. 

8.7.4.3 Ecological Risk Summary 

IR 8 is a 45-acre inactive landfill located on Fleming Key. The landfilled area is a small peninsula on the 

western side of the key, with Man of War Harbor and the Gulf of Mexico located immediately adjacent to 

the peninsula. The former landfill is covered by a thick monoculture of Australian pine, which provides 

extensive but poor habitat for terrestrial receptors. The shoreline and nearshore areas provide excellent 

aquatic habitat for a variety of marine organisms. 
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not detected in background conchs, and analyses for chlorobenzilate were not conducted in surface 

water, sediment, surface soil, or groundwater. Aquatic toxicity data for this pesticide were not available, 

but no ecological problems caused by this organic appear to have been reported in the literature. The 

average concentration of chlorobenzilate (202 1-l9/kg) was approximately twice the 100-1-l9/kg threshold for 

low probability of effects of chlorinated organics on aquatic organisms (Gibson and Dillon, 1989). This 

concentration is on the lower end of the range of body burdens considered to be of medium concern (100 

to 1,000 I-lg/kg) for potential sublethal effects (Gibson and Dillon, 1989). Chlorobenzilate was detected but 

was not elevated in lobsters, crabs, true tulip, and turtle grass collected from IR 8. Therefore, on the 

whole, chlorobenzilate does not appear to pose Significant risks to IR 8 aquatic biota. Average 

concentrations of the other organics detected in IR 8 conchs were similar to those in background conchs. 

Thus, organics do not appear to be bioaccumulating in conchs, with the exception of chlorobenzilate. 

Aluminum, arsenic, lead, manganese, mercury, and zinc were detected in turtle grass collected near IR 8. 

Aluminum, manganese, and mercury were present in average concentrations comparable to background. 

The average concentrations of arsenic, lead, and zinc were only slightly higher in IR 8 turtle grass than in 

background turtle grass. The concentrations of most organics in IR 8 turtle grass were comparable to 

background concentrations. Chlorobenzilate, heptachlor, and heptachlor epoxide were detected in IR 8 

turtle grass but not in background. Yet, the maximum detected concentrations of all organics in turtle 

grass were relatively low; all maximums were approximately 1 I-lg/kg or less, with the exception of 

chlorobenzilate, which had a maximum of 24 I-lg/kg. Hence, it does not appear that contaminants are 

Significantly accumulating in aquatic vegetation. 

HI values for the two terrestrial mammals (the cotton rat and raccoon) evaluated in the foodchain modeling 

were below 1.0 for both the maximum and average exposure concentration scenarios. Also, the HI values 

for the maximum and average scenarios were less than 1.0 for the avian carnivore evaluated in this study, 

the kestrel. Thus, potential risks to terrestrial receptors such as small mammals and raptors from surface 

soil-related contaminants appear to be insignificant. Similarly, the potential risks to the raccoon from 

contaminants in crabs collected near IR 8 appear to be insignificant. 

8.7.4.3 Ecological Risk Summary 

IR 8 is a 45-acre inactive landfill located on Fleming Key. The landfilled area is a small peninsula on the 

western side of the key, with Man of War Harbor and the Gulf of Mexico located immediately adjacent to 

the peninsula. The former landfill is covered by a thick monoculture of Australian pine, which provides 

extensive but poor habitat for terrestrial receptors. The shoreline and nearshore areas provide excellent 

aquatic habitat for a variety of marine organisms. 
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The Phase I ERA conducted by IT Corporation (1994) identified several metals in groundwater as COCs, 

as well as a number of inorganic COCs in surface water and sediment. The study concluded that the 

greatest risks to aquatic organisms was from direct contact with groundwater discharges, surface water, 

and sediment. Only a few organics were identified as groundwater COCs, and no surface,-water or 

sediment organic COCs were identified. Some metals and organics were considered to be capable of 

sufficiently bioaccumulating in fish to pose risks to piscivores. A few metals were identified as soil COCs, 

and zinc bioaccumulated in vegetation was considered to pose risks to herbivores. The Phase I study 

concluded that contaminants in IR 8 media posed potential risks to ecological receptors and that additional 

ecological investigations to more fully characterize risks were warranted. 

In this Phase II ERA, copper, lead, and zinc in groundwater appear to pose the most significant risks to 

aquatic receptors via groundwater discharge and subsequent deposition in sediments at the shoreline. 

Copper and lead were also groundwater COCs in the Phase I assessment. Contaminants detected in 

surface water do not appear to pose significant potential risks to aquatic receptors, but this is not 

surprising given the open and dynamic nature of surface water near IR 8. Copper, lead, and zinc appear 

to pose the most significant potential risks in sediments and, as mentioned above, may be migrating to the 

shoreline via groundwater. Copper and lead were COCs also in the Phase I assessment. Slightly 

elevated concentrations of several organics, primarily organochlorine pesticides and PAHs, exceeded 

sediment thresholds, but either HQ values were low, frequencies of detection were low, or the 

contaminants did not appear to originate from IR 8 soils or groundwater. Potential risks to soil 

invertebrates and terrestrial plants were also low. 

Copper, lead, and zinc were elevated in IR 8 crabs relative to background crabs collectecl for this 

assessment, and these three metals were COPCs in surface water and sediments. In lobsters, only 

copper was slightly elevated relative to background lobsters. Several metals were elevated in conchs 

from IR 8 relative to background conchs. Of these inorganics, copper, lead, and zinc appear to have 

originated from IR 8, mainly from groundwater discharge. However, most concentrations of these 

inorganic contaminants in IR 8 biota do not appear to be significantly elevated in comparison to 

concentrations of these metals reported in the literature for similar organisms from other background 

areas. lnorganics do not appear to be accumulating in turtle grass collected from IR 8. Organ& do not 

appear to be bioaccumulating in any biota collected for this study, with the exception of nominal 

accumulation of chlorobenzilate in milk conchs. 

The results of the foodchain modeling indicate that potential risks to terrestrial mammals from IR 8-related 

contaminants are insignificant. In addition, potential risks to the kestrel were also insignificant. Since 
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originated from IR 8, mainly from groundwater discharge. However. most concentrations of these 

inorganic contaminants in IR 8 biota do not appear to be significantly elevated in comparison to 

concentrations of these metals reported in the literature for similar organisms from other background 

areas. Inorganics do not appear to be accumulating in turtle grass collected from IR 8. Organics do not 
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these receptors include a representative mammalian carnivore, mammalian herbivore, and avian 

carnivore, potential risks to other similar species are most likely low. 

The results of the modeling, in concert with the aquatic investigations discussed above, indicate that 

potential ecological risks at IR 8 are primarily confined to risks to benthic organisms from copper, lead, 

and zinc in sediments. Therefore, these three metals are sediment COCs. Groundwater discharge of 

copper, lead, and zinc appears to be the dominant migration pathway. However, the bioavailability and 

toxicity of IR 8 sediment contaminants to benthos is not known. As a result, sediment toxicity testing is 

recommended at IR 8 to evaluate whether elevated concentrations of copper, lead, and zinc are 

potentially impacting benthic organisms near the site. 

8.8 CONCLUSIONS AND RECOMMENDATIONS 

The primary objectives of investigation at IR 8 were to identify the existing nature and extent of 

contamination (after interim remedial action) in the on-site media, to provide a baseline human health risk 

assessment of COPCs identified in those media, and to perform an ecological risk assessment. 

IR 8 is a 45-acre inactive landfill located on the southern portion of Fleming Key. The western edge of the 

site is bordered by the Gulf of Mexico. In February 1997, BEI began the installation of a ‘Shoreline 

Protection System” at IR 8 to reduce the shoreline erosion and exposure of debris at IR 8. Metals and 

pesticides are the most widespread contaminants detected at the site. VOCs are present in sediment and 

groundwater. SVOCs are also present in sediment, surface water, and groundwater. PCBs, to a limited 

extent, are also present in sediment and surface water. 

The human health risk for current receptors caused by the contaminants at IR 8 exceeds the FDEP target 

risk (1 E-06) in several scenarios, are within or below the EPA target risk range of 1 .OE-04 to 1 .OE-06 for 

cancer-causing chemicals and are at or below the 1 .O hazard index for noncancer chemicals. In addition, 

contaminants are present at concentrations indicating that adverse noncarcinogenic health effects might 

occur for the hypothetical future resident exposure scenario. Antimony, arsenic, iron, and thallium were 

the main contributors to the noncarcinogenic risk. The cancer risk to the future resident is within the 1 .OE- 

04 to 1 .OE-06 range and exceeds FDEP’s 1 E-06 target risk. 

The ecological risk assessment at IR 8 indicates that potential ecological risks to benthic organisms are 

present from elevated concentrations of copper, lead, and zinc in sediments. Groundwater discharge of 

these metals appears to be the dominant migration pathway. However, the bioavailability and toxicity of 

IR 8 sediment contaminants to benthos is not known. 
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present from elevated concentrations of copper, lead, and zinc in sediments. Groundwater discharge of 

these metals appears to be the dominant migration pathway. However, the bioavailability and toxicity of 
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An FS is recommended for IR 8. The FS should include the performance of toxicity tests to determine 

whether the concentration of chemicals detected in sediments are actually toxic to benthic organisms. 

The results of the toxicity tests should be used with the existing data to support the evaluation of remedial 

alternatives in the FS. 
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9.0 AREA OF CONCERN SITE B (AOC B) 

This chapter describes the site-specific evaluation of data for AOC B (Big Coppitt Key Abandoned Civilian 

Disposal Area). It discusses all investigations conducted at the site, RFI/RI rationale, site geology and 

hydrogeology, nature and extent of contamination, contaminant fate and transport, baseline human health 

risk assessment, and ecological risk assessment. Section 9.8 presents a summary and conclusions with 

recommendations for AOC B. 

9.1 UNIT DESCRIPTION 

.--4.. 

Big Coppitt Key Abandoned Civilian Disposal Area (AOC B) is located on Big Coppitt Key to the east of 

Boca Chica Key (Figure 9-l). The site encompasses approximately IO acres, of which approximately 

1.6 acres is occupied by a dead-end canal. At the southeastern end is the former disposal area. A 

mangrove swamp extends to the east, west and south of the former disposal area. The canal and a large 

cleared area is located north of the former disposal area. The ground elevations at the site vary from sea 

level up to approximately 2 feet above sea level. All runoff from precipitation appears to drain directly into 

the canal and into the mangrove wetlands. 

The site was formerly used by civilians for disposal of discarded car/truck body and frame parts. The 

exact date and method of debris placement is not known. The Navy purchased this property to comply 

with the Federal Aviation Agency requirements for an Aircraft Compatibility Usage Installation Zone. 

9.2 iNVESTlGATlON HISTORY 

Several investigations have been performed at AOC B since 1993 to identify, confirm, or delineate 
I 

contamination. The previous investigations are summarized in Section 9.2.1. The investigation rationale 

and scope of this Supplemental RFllRl are presented in Section 9.2.2. 

9.2.1 Previous lnvestilaations 

Samples of groundwater, soils, surface water, and sediments were collected and analyzed by IT 

Corporation during the RFVRI conducted in 1993. Analytical results indicated metal concentrations above 

background in all media, and PCB compounds were detected in the surface water. The Final RFVRI 
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Disposal Area). It discusses all investigations conducted at the site, RFI/RI rationale, site geology and 

hydrogeology, nature and extent of contamination, contaminant fate and transport, baseline human health 

risk assessment, and ecological risk assessment. Section 9.8 presents a summary and conclusions with 

recommendations for AOC B. 

9.1 UNIT DESCRIPTION 

Big Coppitt Key Abandoned Civilian Disposal Area (AOC B) is located on Big Cop pitt Key to the east of 

Boca Chica Key (Figure 9-1). The site encompasses approximately 10 acres, of which approximately 

1.6 acres is occupied by a dead-end canal. At the southeastern end is the former disposal area. A 

mangrove swamp extends to the east, west and south of the former disposal area. The canal and a large 

cleared area is located north of the former disposal area. The ground elevations at the site vary from sea 

level up to approximately 2 feet above sea level. All runoff from precipitation appears to drain directly into 

the canal and into the mangrove wetlands. 

The site was formerly used by civilians for disposal of discarded car/truck body and frame palrts. The 

exact date and method of debris placement is not known. The Navy purchased this property to comply 

with the Federal Aviation Agency requirements for an Aircraft Compatibility Usage Installation Zone. 

9.2 INVESTIGATION HISTORY 

Several investigations have been performed at AOC B since 1993 to identify, confirm, or delineate 

contamination. The previous investigations are summarized in Section 9.2.1. The investigation rationale 

and scope of this Supplemental RFI/RI are presented in Section 9.2.2. 

9.2.1 Previous Investigations 

Samples of groundwater, soils, surface water, and sediments were collected and analyzed by IT 

Corporation during the RFI/RI conducted in 1993. Analytical results indicated metal concentrations above 

background in all media, and PCB compounds were detected in the surface water. The Final RFIIRI 
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Report recommended an IRA to remove waste from the site or prevent further contact between the waste 

and surface water and sediment, install groundwater monitoring wells, survey the area for potable water 

wells, perform a receptor survey to determine impacts to aquatic organisms, collect additional sediment 

samples, and conduct a baseline human health risk assessment based on data to be collected after the 

IRA. 

In 1996, BEI conducted an IRA to excavate and dispose of contaminated soils at AOC B. The action 

removed 993 cubic yards of soil for offsite treatment and disposal. BEI subsequently lperformed 

confirmation sampling to verify that the IRA goals had been met (BEI, 1997). 

9.2.2 Current lnvestiaations 

_,-. ‘-’ 

This section presents a brief discussion of the rationale for conducting the Supplemental RFllRl activities 

at AOC B and the scope of those field activities performed from August to October 1996. In addition to the 

results from the Supplemental RFVRI, sediment data was obtained from the confirmation sampling 

conducted after the IRA. Deviations from the Supplemental RFVRI Sampling and Analysis Plan are 

addressed in Appendix D. Figures 9-2 through 9-5 show the location of all soil, sediment, sutiace-water, 

groundwater, and biota samples obtained during this investigation, as well as those from previous 

investigations. 

9.2.2.1 Investigation Rationale 

Additional sampling of sediment, surface water and groundwater was conducted at AOC B to provide 

more information upon which appropriate risk assessments can be based. Resampling of sediments and 

surface water at the original RFI/RI field program locations was performed to confirm the presence or 

absence of contamination indicated in earlier findings. Three permanent monitoring wells were installed to 

evaluate the groundwater to surface-water migration of contaminants at the site. 

9.2.2.2 Scope of Current Field Investigation 

Supplemental field activities at AOC B included the collection of sediment, surface-water, and groundwater 

samples to confirm previously-detected levels of contamination. 
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9.2.2.2.A Surface Soil 

No surface soil sampling was conducted during this investigation as per the ABB Workplan and Sampling 

and Analysis Plan (ABB, 1995). 

9.2.2.2.2 Surface Water and Sediment 

Resampling of sediments and surface water at previous sample locations was performed to confirm the 

presence of pesticides, PCBs, herbicides, metals, and cyanide at AOC B. All AOC B sedirnent and 

surface-water samples were analyzed for the following parameters: 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

l Cyanide 

9.2.2.2.3 Groundwater 

Installation of monitoring wells and sampling of groundwater from the permanent monitoring wells was 

performed to evaluate the presence of VOCs, SVOCs, pesticides, PCBs, herbicides, metals, and cyanide. 

The focus of the groundwater stimpling was on reducing the levels of turbidity that may have attriibuted to 

elevated concentrations of metals. Therefore, low-flow pumping methods were used to control the levels 

of turbidity. All AOC B groundwater samples were analyzed for the following parameters: 

l EPA Methods 602 and 610 [VOCs and SVOCs] 

l Appendix IX herbicides 

l Appendix IX pesticides 

l Appendix IX PCBs 

l TAL metals 

l Cyanide 
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No surface soil sampling was conducted during this investigation as per the ABB Workplan and Sampling 

and Analysis Plan (ABB, 1995). 

9.2.2.2.2 Surface Water and Sediment 

Resampling of sediments and surface water at previous sample locations was performed to confirm the 

presence of pesticides, PCBs, herbicides, metals, and cyanide at AOC B. All AOC B sediment and 

surface-water samples were analyzed for the following parameters: 

• Appendix IX herbicides 

• Appendix IX pesticides 

• Appendix IX PCBs 

• TAL metals 

• Cyanide 

9.2.2.2.3 Groundwater 

Installation of monitoring wells and sampling of groundwater from the permanent monitoring wells was 

performed to evaluate the presence of VOCs, SVOCs, pesticides, PCBs, herbicides, metals, and cyanide. 

The focus of the groundwater sampling was on reducing the levels of turbidity that may have attnibuted to 

elevated concentrations of metals. Therefore, low-flow pumping methods were used to control the levels 

of turbidity 0 All AOC B groundwater samples were analyzed for the following parameters: 

• EPA Methods 602 and 610 [VOCs and SVOCs] 

• Appendix IX herbicides 

• Appendix IX pesticides 

• Appendix IX PCBs 

• TAL metals 

• Cyanide 
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9.3 PHYSICAL CHARACTERISTICS 

Information concerning the regional geology, hydrogeology, and ecology at Key West, Florida is included 

in Section 1.4 (Base Environmental Setting) of this document. Applicable site specific physical 

characteristics are discussed below. 

9.3.1 Hydroneolony 

Three wells were installed at AOC B during the Supplemental RFVRI (ABMW-1 through ABMW-3). The 

well construction logs are presented in Appendix E. The depth to groundwater at the site is approximately 

0.6 to 1 foot bls. The groundwater elevations during this monitoring event vary from 0.40 feet to 0.74 feet 

above msl. Groundwater flow is south towards the wetlands area with a gradient of 0.002 foot/foot. The 

groundwater flow direction is indicated on Figure 9-5. 

9.3.2 Soils 

Big Coppitt Key soils/sediment consist of soft, greenish black to dark brown, organic peat-like material, 

lime mud, and small rock and shell fragments. Geotechnical data collected during the preliminary RI 

detected a relatively high total organic content of 6,100 mg/kg. 

9.4 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination were investigated by analyzing samples from surface soil, 

sediment, surface water, and groundwater in the vicinity of the canal and wetlands area at AOC B. No 

subsurface soil samples were collected at AOC B. Since mangrove swamp encompasses much of the 

site, most solid samples collected at AOC B were classified as sediment. The results of the analyses 

were compared with nature and extent screening values that were selected from a variety of sources 

including background levels as determined in the Comprehensive Background Report (Appendix F) and 

ARARs and SALs from various state and Federal agencies and research institutions. The selection of 

screening values is discussed in Appendix C, Section 3.0, and all potential screening values are listed, by 

media, in Tables C.3-1 through C.3-4. 

This section focuses primarily on chemicals that exceeded the screening values. The tables which 

accompany the text provide results for all detections, with the exceedances shaded for easy identification. 

Figures in this section that illustrate chemical concentrations only reflect the exceedances. Appendix H 
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including background levels as determined in the Comprehensive Background Report (Appendix F) and 

ARARs and SALs from various state and Federal agencies and research institutions. The selection of 
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contains the entire data set used for site characterization and assessment. Appendix I contains the 

analytical results for samples obtained during the August through October 1996 Supplemental RFI/RI. 

Surface Soil 

Data from one sampling effort, the 1995 BEI Delineation Study, was considered in the analysis of surface 

soil contamination at AOC B. Only a single surface soil sample was collected at AOC B. Since mangrove 

swamp encompasses much of the site, most solid samples collected at AOC B were classified as 

sediment. Chemicals that were detected in the surface soil sample are listed in Table 9-l. The only 

analytes tested for in this surface soil sample were metals. Figure 9-6 shows the occurrence of analytes 

that exceeded screening values and indicated possible contamination. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Background 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 

9.4.4 .I Volatile Organic Compounds 

VOCs were not tested in the single surface soil sample collected at AOC B. 

9.4.1.2 Semivolatile Organic Compounds 

SVOCs were not tested in the single surface soil sample collected at AOC B. 

9.4.1.3 Pesticides 

Pesticides were not tested in the single surface soil sample collected at AOC B. 

9.4.1.4 Polychlorinated Biphenyls 

PCBs were not tested in the single surface soil sample collected at AOC B. 

AIK-OES-97-5350 
. 

9-l 5 CTO-0007 

Rev. 1 
6/13/97 

contains the entire data set used for site characterization and assessment. Appendix I contains the 

analytical results for samples obtained during the August through October 1996 Supplemental RFIIRI. 

9.4.1 Surface Soil 

Data from one sampling effort, the 1995 BEl Delineation Study, was considered in the analysis of surface 

soil contamination at AOC B. Only a single surface soil sample was collected at AOC B. Since mangrove 

swamp encompasses much of the site, most solid samples collected at AOC B were classified as 

sediment. Chemicals that were detected in the surface soil sample are listed in Table 9-1. The only 

analytes tested for in this surface soil sample were metals. Figure 9-6 shows the occurrence of analytes 

that exceeded screening values and indicated possible contamination. 

Screening values were obtained from a variety of sources including ORNL BTVs, EPA Region III BTAG 

Screening Levels, Proposed RCRA ALs, FDEP Residential Soil Cleanup Goals, FDEP Industrial Soil 

Cleanup Goals, Residential Soil RBCs, and background levels from the Comprehensive Bal::kground 

Report (Appendix F). The selection process for the nature and extent screening values is described in 

Appendix C Section 3.1.4.1, and Table C.3-1 contains all values considered, as well as those actually 

selected for the nature and extent screening of surface soil samples. 

9.4.1.1 Volatile Organic Compounds 

VOCs were not tested in the single surface soil sample collected at AOC B. 

9.4.1.2 Semivolatile Organic Compounds 

SVOCs were not tested in the single surface soil sample collected at AOC B. 

9.4.1.3 Pesticides 

Pesticides were not tested in the single surface soil sample collected at AOC B. 

9.4.1.4 Polychlorinated Biphenyls 

PCBs were not tested in the single surface soil sample collected at AOC B. 
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TABLE 9-q 

CHEMICALS DETECTED IN SURFACE SOIL AT AOC B 
NAS KEY WEST 

‘Location Source(‘) 

INORGANICS (mglkg) 

Parameter 1 Result jQual.(‘) 

Shading indicates a concentration in excess of the screening values (See Table C.3-1). 
1 Data Sources: 

BEI 1995 - Delineation Study (BEI, 1995) conducted in 1995 by BEI. 
2 Qualifier (&al.) Codes: 

B, - Value greater than instrument detection limit, but less than contract required quantitation limit. 
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TABLE 9-1 

CHEMICALS DETECTED IN SURFACE SOIL AT AOC B 
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Sourcetll Parameter 

Shading indicates a concentration in excess of the screening values (See Table C.3-1). 
1 Data Sources: 

BEI(D) 1995 - Delineation Study (BEl, 1995) conducted in 1995 by BEl. 
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B1 - Value greater than instrument detection limit, but less than contract required quantitation limit. 
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- .I. 
9.4.1.5 lnorganics 

A single inorganic, zinc, was detected in excess of its 30 mg/kg screening value at ABFIS. Other metals 

detected included aluminum, arsenic, barium, chromium, cobalt, copper, manganese, and nickel. 

9.4.2 Sediment 

. 

Data from a number of sampling efforts including the 1993 IT Corporation RFI/RI, 1995 BEI Delineation 

Study, the 1996 BEI Confirmation Investigation, and this Supplemental RFI/RI were considered in the 

analysis of sediment contamination at AOC 8. Chemicals that were detected in sediment samples are 

listed in Table 9-2. This table lists analytical results from all applicable historical sampling events as well 

as this Supplemental RFI/RI. Sediment samples were collected along the perimeter of the IRA excavation 

area, as well as in the canal. BEI 1995 and 1996 samples were tested for metals only. IT Corporation 

1993 samples were tested for. metals, SVOCs, VOCs, and PCBs, but not pesticides. B&R Environmental 

samples were tested for metals, pesticides, and PCBs. Figures 9-7 through 9-8 show the occurrence of 

analytes that exceeded screening values and indicated possible sediment contamination. Samplies were 

collected at various depths in sediment, from the surface to a depth of one foot. Since subsurface depths 

were shallow, surface and subsurface sediment samples will be discussed together in this section. 

Screening values were obtained from a variety of sources including FDEP SQAGs, EPA Region IV 

Screening Values, EPA SQCs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for the nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples.. 

9.4.2.1 Volatile Organic Compounds 

No VOCs were detected in sediment samples collected by IT Corporation in 1993 at AOC B. VOCs were 

not tested in sediment collected during the other investigations at AOC B. 

9.4.2.2 Semivolatile Organic Compounds 

_.~ “^ +- 
A single SVOC, phenanthrene, was detected at AOC B at a concentration below its screening value. Only 

samples collected by IT Corporation in 1993 were tested for SVOCs. 
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Screening values were obtained from a variety of sources including FDEP SQAGs, EPA RE~gion IV 

Screening Values, EPA SQCs for Marine and Freshwater Sediments, ER-L Criteria, ER-M Criteria, 

Proposed RCRA ALs, EPA Region III BTAG Screening Levels, Residential Soil RBCs, and background 

levels from the Comprehensive Background Report (Appendix F). The selection process for th4~ nature 

and extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-2 contains all 

values considered, as well as those actually selected for the nature and extent screening of sediment 

samples .. 

9.4.2.1 Volatile Organic Compounds 

No VOCs were detected in sediment samples collected by IT Corporation in 1993 at AOC B. VOCs were 

not tested in sediment collected during the other investigations at AOC B. 

9.4.2.2 Semivolatile Organic Compounds 

A Single SVOC, phenanthrene, was detected at AOC B at a concentration below its screening value. Only 
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TABLE 9-2 

E CHEMICALS DETECTED IN SEDIMENT AT AOC B 

% NAS KEY WEST 
8 PAGE 1 OF 8 
z+ 

Location IDepth( Source@) 1 

INORGANICS (mglkg) 

Parameter 1 Result lQual.‘q 

ABD14 lBEI(D) 1995 IAluminum 1 3,220 

ABSS-8 I 0 IB&RE 1996 IAluminum I 3.050 I 

ABFIP I 1 IBEI~D~ 1995 IAluminum I 3.030 I I 
ABSS-1 I 0 IB&RE 1996 IAluminum I 2.990 I I 
ABFIGICI I 0 IBEIIC~ 1995-961Aluminum 1 2.880 1 1 

ABSS-2 1 0 ]B&RE I! 

ABSS-7 I 0 IB&RE 1: 

ABSS-3 

j” 

Location Depth(‘) Source’2’ Parameter Result QuaI. 

ABSS-10 0 BLRE 1996 Aluminum 1,520 

ABG18 1 BEI 1995 Aluminum .I,350 

ABG18 0 BEI 1995 Aluminum 1,300 

ABSS-6 0 BBRE 1996 Aluminum 1,090 

ABGl5(C) 0 BEI 1995-96 Antimony 11.2 

ABFl4(C) 0 BEI 1995-96 Antimony 3.1 

ABFl7(C) 0 BEI 1995-96 Antimony 2.5 

ABFI 5(C) 0 BEI 1995-96 Antimony 1.2 

ABFI 6(C) 0 BEI 1995-96 Antimony 0.71 B, 

..--- . 
ABHIG 

ABSS4 

ABD18 

0 

0 

0 

--. .- .--- . ..--...- 
BEI 1995 Arsenic 

B&RE 1996 Arsenic 

BEI 1995 Arsenic 

-. 

2.96 

2.6 

2.59 

Location ,Depth(11, Source(21 

INORGANICS (mg/kg) 

ABD18 0 BEI(D) 1995 

ABG17 1 BEI(D) 1995 

ABH14 1 BEI(D) 1995 

ABE13 0 BEI(D) 1995 

AB019 0 BEI(O) 1995 

ABG15(C) 0 BEl (C) 1995-96 

ABG13 1 BEI(O) 1995 

AB016 0 BEl (D) 1995 

ABF15(C) 0 BEl (C) 1995-96 

ABF12 0 BEI(O) 1995 

ABH16 1 BEI(O) 1995 

<0 
~ 

ABG13 0 BEI(O) 1995 

ABH16 0 BEI(O) 1995 
o ABG14 1 BEI(O) 1995 

ABH18 1 BEI(O) 1995 

ABH18 0 BEI(O) 1995 

ABF17(C) 0 BEI(C) 1995-96 

ABE19 0 BEl (D) 1995 

ABG17(C) 0 BEI(C) 1995-96 

AB014 0 BEl (D) 1995 

ABSS-8 0 B&RE 1996 

ABF12 1 BEl (D) 1995 

ABSS-1 0 B&RE 1996 

ABF16(C) 0 BEl (C) 1995-96 

ABH14 0 BEl (D) 1995 

ABF14(C) 0 BEI(C) 1995-96 

ABSS-5 0 B&RE 1996 

AB014 1 BEI(O) 1995 

ABSS-2 0 B&RE 1996 

ABSS-7 0 B&RE 1996 

ABSS-3 0 B&RE 1996 

ABSS-9 0 B&RE 1996 

ABE13 1 BEI(O) 1995 

ABSS-4 0 B&RE 1996 

TABLE 9-2 

CHEMICALS DETECTED IN SEDIMENT AT AOC B 
NAS KEY WEST 

PAGE 1 OF 8 

Parameter Result 'Qual.131 , 

Aluminum 5,470 

Aluminum 5,320 

Aluminum 5,000 

Aluminum 4,830 

Aluminum 4,750 

Aluminum 4,230 

Aluminum 4,040 

Aluminum 3,980 

Aluminum 3,920 

Aluminum 3,760 

Aluminum 3,760 

Aluminum 3,725 

Aluminum 3,670 

Aluminum 3,590 

Aluminum 3,500 

Aluminum 3,380 
Aluminum 3,340 

Aluminum 3,250 

Aluminum 3,235 

Aluminum 3,220 

Aluminum 3,050 

Aluminum 3,030 

Aluminum 2,990 

Aluminum 2,880 

Aluminum 2,840 

Aluminum 2,770 

Aluminum 2,540 

Aluminum 2,470 

Aluminum 2,450 

Aluminum 2,260 

Aluminum 2,250 

Aluminum 2,120 

Aluminum 2,060 

Aluminum 1,670 
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F CHEMICALS DETECTED IN SEDIMENT AT ABC B 
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IDI 1995 IArsenic iHl8 1 0 IBEI(D) 1995 IBarium I 11.1 1 B, 
IBarium 10.8 I J 1E 1996 IArsenic 

:D) 1995 IArsenic I 2 I J I IBarium I 10.5 I B. I 
IE 1996 IArsenic 121 I SD14 1 1 I IBarium I 10.5 I .I I 
‘D) 1995 (Arsenic IBarium I 10.1 1 J l 

‘D) 1995 IArsenic I 1.53 1 J IBarium I 10.1 I J 

ABH14 
CD 

0 IBEI([ 

k ABHl8 1 IBEI(C 
2 ABSS-3fIn 0.5 

1) 1995 Arsenic 1.36 J 

1) 1995 Arsenic 1.33 J 

1) 1995 Arsenic 1.32 

]IT 1993 Arsenic 1.1 B, 

1) 1995 Arsenic 0.857 B, 

(D) 1995 IBarium I 9.88 1 J- 

[D) 1995 IBarium 9.66 1 J:,: 

0 IIT 1993 IBarium I 24 7 R. -1 

Barium I 22.9 I I 
)6 IBarium ,BGlB(C) I 0 IBEI(C) i99! 

tBFI4(C) 1 0 1 BEI(C 

i IBervllium 

ilBervllium I 0.09 I B. I 
i/Bervllium I 0.08 1 B. 1 

A i-9E 
A ) 199G 

ABF17(C) 0 BEI 1995-96, I 

ABGI7(C) 0 BEI 1995-96 Beryllium 0.08 B, 
ABFlJ(C) 0 BEI 1995-96 Beryllium 0.07 B, 
ABF16(C) 0 BEI 1995-96 Beryllium 0.07 B, 
~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ . . . . . .,,,,_...___.___ ..___._ 

5 IBarium 

j 1996 IBarium 
I 17.6 1 

17.1 I ci 
? 8 s 

. . ABSS-I 16.1 

ABSS3 0 B&RE 1996 Barium 15.1 

ABG17 1 BEI 1995 Barium 13.8 

ABG17(C) 0 BEI 1995-96 Barium 13.5 

(") 

9 
o o 
o 
"-J 

\, ,. 
,I 
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lABHI IBEI(D) 1995 IChromium 4.84 

95 khromium ABE19 0 BEI 19!- 4.69 

ABF12 1 BEI 1995 Chromium 3.85 

ABG18 1 BEI 1995 Chromium 3.76 

ABG18 0 BEI 1995 Chromium 3.25 

J 

-A.- 

--%- 

v-16 IChromium I 18.4 1 
IChromium 17.8 1 I 

ABDIS ~BEI(D) I 995 Chromium 

ABFl6(C) 1 0 BEI 1995-96 Chromium 

ABSS-2 I 0 BLRE 1996 Chromium 

AE 3Fl5(C) 1 0 1 BEI 1995-96 Chromium 

ABSS8 0 BBRE IW 

ABSB-S(IT) 0 IT 1993 

ABGl7(C) 0 BEI 199 6-96 Chromium 

ABE13 0 BEI 199- 15 khromium _..._...._... 
ABSS-1 0 B&RE 1996 Chromium 

Apr.17 
--. . I 

1 
. 

REIfD\ 1 QQ5 
I--.\-, .-- 

Chromium 

. .3SB-2(IT) Al 1 0 IT 1993 .--- Chromium 

ARF17 I 0 BEI 1995 Chromium 

35.4 

21.9 

19.7 

18.6 

I 17.4 1 
13 I 
12.3 

11.7 J 

11.5 

11.2 

IABG~sICI I 0 IBEUC) 19! 45-96 Cobalt 9.7 

95-96 Cobalt 7.8 

95 Cobalt 7.34 

95 Cobalt 4.54 

95 Cobalt 4.4 

IABFl5(C) 1 0 ~BEI(C) I 9! 

‘) 19! 

l(Dj% 

l(D) 19! 
: 1996 Cobalt 4.4 

1 1 IBEI(D) 1995 Cobalt 4.06 

I) 1995 Cobalt 4.06 

I) 1995 Cobalt 3.57 

ABC11 -. . I 1 IBEI(Dj . 1995 Cobalt 3.5 

AB. . FlGlr.1 I 0 .s\-, , _ II ,BEI(C) 1995-96 Cobalt 3.4 

ARHl A I 0 IBEI(D) 1995 Cobalt 3.26 

BElID\ 1995 Cobalt 3.17 
..-...- - 
ABG17 1 L-.,- 

ABFl7(C) 0 BEI(C 

ABE13 I BEI(D 

:I 1995-96 kabalt I 3.1 

II 1995 kobalt I 3.04 J 

ABGIB 1 BEI 1995 Cobalt 3 J 

ABH18 1 BEI 1995 Cobalt 2.93 B, 

ABSS-5 0 B&RE 1996 Cobalt 2.9 

ABHIG 0 BEI 1995 Cobalt 2.74 J 

ABH14 0 BEI 1995 Cobalt 2.71 J 

TABLE 9-2 

CHEMICALS DETECTED IN SEDIMENT AT AOC B 
NASKEYWEST 

PAGE 3 OF8 

Location Depth!') Source(2) 

ABSS-4 0 B&RE 1996 

ABG14 1 BEI(D) 1995 

ABG13 0 BEl (D) 1995 

ABSS-6 0 B&RE 1996 

ABH16 1 BEI(o) 1995 

ABSS-10 0 B&RE 1996 

ABH14 0 BEI(D) 1995 

ABSS-3(1T) 0.5 IT 1993 

ABG13 1 BEl (D) 1995 

ABE13 1 BEl (D) 1995 

ABH16 0 BEI(o) 1995 

ABE19 0 BEI(o) 1995 

ABF12 1 BEI(o) 1995 

ABG18 1 BEI(o) 1995 

ABG18 0 BEI(o) 1995 

ABG15(C) 0 BEl (C) 1995-96 

ABF15(C) 0 BEI(C) 1995-96 

AB016 0 BEI(o) 1995 

ABG18 0 BEI(D) 1995 

ABG13 0 BEI(o) 1995 

ABSS-2 0 B&RE 1996 

ABH14 1 BEI(o) 1995 

AB018 0 BEl (D) 1995 

AB019 0 BEl (D) 1995 

ABG14 1 BEl (D) 1995 

ABF16(C) 0 BEI(C) 1995-96 

ABH18 0 BEI(o) 1995 

ABG17 1 BEI(o) 1995 

ABF17(C) 0 BEl (C) 1995-96 

ABE13 1 BEI(o) 1995 

ABG13 1 BEI(o) 1995 

ABH18 1 BEI(o) 1995 

ABSS-5 0 B&RE 1996 

ABH16 0 BEI(o) 1995 

ABH14 0 BEI(o) 1995 

Parameter Result Qual.\3/ 

Chromium 8.4 
Chromium 8.34 J 
Chromium 8 J 
Chromium 7.1 

Chromium 6.81 J 
Chromium 6.7 

Chromium 6.62 J 
Chromium 6.5 
Chromium 6.3 J 
Chromium 5.7 J 
Chromium 4.84 J 
Chromium 4.69 J 
Chromium 3.85 J 
Chromium 3.76 B, 

Chromium 3.25 B, 

Cobalt 9.7 

Cobalt 7.8 

Cobalt 7.34 

Cobalt 4.54 B, 

Cobalt 4.4 J 
Cobalt 4.4 

Cobalt 4.06 J 
Cobalt 4.06 J 
Cobalt 3.57 B, 

Cobalt 3.5 J 
Cobalt 3.4 

Cobalt 3.26 B, 

Cobalt 3.17 J 
Cobalt 3.1 

Cobalt 3.04 J 
Cobalt 3 J 
Cobalt 2.93 B, 

Cobalt 2.9 

Cobalt 2.74 J 
Cobalt 2.71 J 
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Location Depth”’ Source(*) Parameter Result Qual.(3) 
ABE13 0 BEI 1995 Copper 16.1 
ABSS-3 0 B&RE 1996 Copper 15.1 
ABD14 0 BEI 1995 Copper 11.4 
ABHl8 0 BEI 1995 Copper 3.86 B, 

ED18 n WI(D) 1995 Comer 321 .I A-- __ I - -. 
ABHl8 .-..._ I I hE . . 
ABFI2 .-. .- I n I - IF ,3E 

El(D) 1995 (Copper 

ZI(D) 1995 ICopper 
I 2.55 ~1 B, 

2.08 1 J 

ABSS-7 IO Ia 
ABSS-1 1 0 IB&RE 19 

BEI 1995 Iron 3,350 

B&RE 1996 Iron 3,250 
BEIID) 1995 Iron 3 230 _,-__ 

1 2,730 1 I BEl( ;Di 1995 llron 

BEI 1995 Iron 2,610 
BEI 1995 Iron 2,590 
BEI 1995 Iron 2,420 

.--.. 
ABD14 

ABD14 

ABG13 

ABDI 8 .--... 
At3H14 i 

ABG14 1 

ABHIG 1 

ABH18 0 

‘BEI 1995 ‘Iron 
. ~- 

2,420 
BEI 1995 Iron 2,070 
BEI 1995 Iron 1,830 
BEI 1995 Iron 1,810 

\ 
) 

! 
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ABD18 lBEI(D) 1995 IManganese I 25.8 1 

ABHl4 1 1 IBEI(D) 1995 IManganese 25.7 1 

ABH18 I I IBEI~ 

ABH18 IO IE 

ABH16 II IE 

ABHl6 IO IE 

ABH14 1 0 ~BEI(I 

ABG13 1 0 jBEI(D) 1995 IManganese ! 16.1 1 I 
I) 1995 IManganese ! 15.5 1 

I 

(0 
I 

N 
~ 
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Location Depth") Source(2) 

ABF16(C) 0 BEl (C) 1995-96 

ABSS-5 0 B&RE 1996 

ABF15(C) 0 BEl (C) 1995-96 

ABF14(C) 0 BEI(C) 1995-96 

ABSS-10 0 B&RE 1996 

ABD19 0 BEI(D) 1995 

ABSS-8 0 B&RE 1996 

ABSS-6 0 B&RE 1996 

ABG17(C) 0 BEI(C) 1995-96 

ABSS-9 0 B&RE 1996 

ABSS-1 0 B&RE 1996 

ABSS-7 0 B&RE 1996 

ABSS-4 0 B&RE 1996 

ABSS-3 0 B&RE 1996 

ABG17 1 BEl (D) 1995 

ABD18 0 BEI(D) 1995 

ABH14 1 BEl (D) 1995 

ABG13 1 BEI(D) 1995 

ABG14 1 BEI(D) 1995 

ABH18 1 BEI(D) 1995 

ABH18 0 BEI(D) 1995 

ABH16 1 BEI(D) 1995 

ABD14 1 BEl (D) 1995 

ABH16 0 BEl (D) 1995 

ABF12 1 BEI(D) 1995 

ABD16 0 BEI(D) 1995 

ABG18 1 BEI(D) 1995 

ABH14 0 BEI(D) 1995 

ABG13 0 BEI(D) 1995 

ABE19 0 BEI(D) 1995 

ABE13 1 BEI(D) 1995 

ABG18 0 BEI(D) 1995 

ABE13 0 BEI(D) 1995 

ABD14 0 BEI(D) 1995 

ABF12 0 BEI(D) 1995 

Parameter Result Qual.,J) 

Manganese 129 B 

Manganese 90.9 

Manganese 69.7 

Manganese 65 
Manganese 59 
Manganese 55.7 

Manganese 54.2 

Manganese 47.3 

Manganese 46.1 

Manganese 43.3 

Manganese 42.5 

Manganese 39.1 

Manganese 36.7 

Manganese 31.5 

Manganese 28.4 

Manganese 25.8 

Manganese 25.7 

Manganese 24.1 

Manganese 22.5 

Manganese 22.3 

Manganese 22.3 

Manganese 21.2 

Manganese 20.2 

Manganese 19 

Manganese 18.4 

Manganese 18.4 

Manganese 16.9 

Manganese 16.5 

Manganese 16.1 

Manganese 15.5 

Manganese 13.9 

Manganese 11.4 

Manganese 11.4 

Manganese 11.2 

Manganese 8.75 
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I 1 IRFI 

ABL- 

ABGIJ 
AM-II4 

, _ ,--. 

1 IBEI(D) 
I 

1 1995 INickel I 4.9 1 J 
I I lRFlln\ 1995 INickel 4.81 I .I .-... 

t ABSS-3 
I ,--.\-, 

I n IRRRF IABSS-I I I n - ~M?F --. .- 1996 INickel I 3.9 1 0 

1996 INickel 3.6 1 ~.--- .- 
IABGI 8 2.64 1 B, 1.1 

IABSS-5 I 0 IB&RE 1996 

0.46 

3SB-2(IT) 0 IT 1993 ITin I 12.2 B, 
El3 0 BEI 1995 Vanadium All 5 .-... 

3Gl5(C) 0 BEI IS 195-96 Vanadium 19.4 I 
B-9(F) 0 IT 1993 Vanadium 

I 
175 I R. 
...- -1 

ABFIP 0 B El(D) 1995 IVanadium 

BEliDi 1995 

I 14.5 1 ..- 
ABD14 0 Vanadium 44c I I 
ABFlyC) 0 BEI 1995-96 Vanadium 

ABSS-5 0 BIRE 1996 Vanadium 9.2 1 
Al3SS.A n RlLRF IQCG d I 

9.3 

m 
IABGl7(C) I 0 

’ - 
urn 

i-96 Vanadium 

i-96lVanadium 

L 
8.9 

8.9 
8.1 - 
7.9 

7.3 

7.2 

6.6 
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Location Depth'" Source'z, 

ABH18 0 BEI(o) 1995 

ABH16 1 BEI(o) 1995 

ABF12 0 BEl (D) 1995 

ABG17 1 BEI(o) 1995 

ABSS-6 0 B&RE 1996 

ABSS-4 0 B&RE 1996 

ABG13 1 BEI(o) 1995 

ABH14 1 BEI(o) 1995 

ABSS-3 0 B&RE 1996 

ABSS-10 0 B&RE 1996 

ABG18 1 BEI(o) 1995 

ABSS-8 0 B&RE 1996 

ABSS-5 0 B&RE 1996 

ABSS-3 0 B&RE 1996 

ABSS-9 0 B&RE 1996 

ABSS-4 0 B&RE 1996 

ABSS-1 0 B&RE 1996 

ABSS-5 0 B&RE 1996 

ABSS-7 0 B&RE 1996 

ABSB-2(IT) 0 IT 1993 

ABE13 0 BEI(o) 1995 

ABG15(C) 0 BEl (C) 1995-96 

ABSB-9(1T) 0 IT 1993 

ABF12 0 BEI(o) 1995 

AB014 0 BEI(o) 1995 

ABF14(C) 0 BEI(C) 1995-96 

ABSS-5 0 B&RE 1996 

ABSS-8 0 B&RE 1996 

ABF15(C) 0 BEI(C) 1995-96 

ABF16(C) 0 BEl (C) 1995-96 

ABF17(C) 0 BEI(C) 1995-96 

ABG17(C) 0 BEI(C) 1995-96 

ABSS-2 0 B&RE 1996 

ABSS-1 0 Bc$RE 1996 

ABSS-9 0 B&RE 1996 

Parameter Result Qual.(3) 

Nickel 5.45 B1 
Nickel 5.21 J 
Nickel 5.08 J 
Nickel 5.04 J 
Nickel 5 

Nickel 5 

Nickel 4.9 J 
Nickel 4.81 J 
Nickel 3.9 

Nickel 3.6 

Nickel 2.64 Bi' 1, 
Selenium 1.3 , 

" 

Selenium 1.2 .' 

Selenium 0.9 , 

Selenium 0.7 

Selenium 0.6 

Selenium 0.53 J 
Silver 0.7 

Silver 0.46 

Tin 12.2 B1 
Vanadium 40.5 

Vanadium 19.4 

Vanadium 17.5 B1 
Vanadium 14.5 

Vanadium 11.6 

Vanadium 9.3 

Vanadium 9.2 

Vanadium 9 

Vanadium 8.9 

Vanadium 8.9 

Vanadium 8.1 

Vanadium 7.9 

Vanadium 7.3 

Vanadium 7.2 

Vanadium 6.6 
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PESTlClDESlPCBs (yglkg) 
n 

E 1996 4$-DDE 4.1 J 

0 B&RE 1996 4,4’-DDE 3.7 J 

0 B&RE 1996 4$-DDE 3.4 J 

3ss-9 0 B&RE 1996 4$-DDE 3 J 

ABSS-1 0 0 B&RE 1996 4&-DDE 2.4 J 

ABSS-1 0 B&RE 1996 4$-DDE 2.1 J 

ABSS-6 1 0 IB&RE 1996 14,4’-DDE I 1.7 I J 

ABSS-8 1 0 IBBRE 1996 14,4’-DDT 6.4 1 J 

» TABLE 9-2 ~ 
0 m CHEMICALS DETECTED IN SEDIMENT AT AOC B en 
cD NAS KEY WEST -;-t 
U'I PAGE 7 OF 8 w 
U'I 
0 

Location Depth 

ABG17 1 BEI(D) 1995 

ABG14 BEI(D) 1995 

ABH18 0 BEI(O) 1995 

ABE19 0 BEI(O) 1995 

ABH18 1 BEI(O) 1995 

ABF12 0 BEI(O) 1995 

ABH16 BEI(O) 1995 

ABE13 1 BEI(O) 1995 

ABH14 0 BEI(O) 1995 

ABG18 0 BEI(O) 1995 

ABG18 BEI(O) 1995 

ABG13 BEI(O) 1995 

ABH14 BEI(O) 1995 
co 

ABF12 BEI(O) 1995 I 
I\l 
0> 

Parameter Result 

Zinc 31.7 

Zinc 29.8 

Zinc 26.1 

Zinc 24.1 

Zinc 22.5 

Zinc 19.8 

Zinc 8.03 

Zinc 7.21 

Zinc 6.43 

Zinc 5.63 

Zinc 4.08 

Zinc 3.6 

Zinc 3.04 

Zinc 2.19 

Qual. 

J 
J 
J 

B1 

B1 
J 
J 
J 

~:::o 
-"co 
~< co . .......... 
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IABSS-8 I 0 IB&RE iw 

leter I Result l~uai 

4,4’-DDT 3.6 1 J 

6 IEndosulfan I I 4.9 1 J 

6 (Endosulfan I 4.6 1 

6 JEndosulfan I I 3.1 1 J 

5 IEndosulfan I 2.4 1 

j /Endrin 
I- 

1.5 1 J 

Location I Depthfl)l Source 
ABSS-3 I 0 IB~RE 199 
ABSS-8 

ABSS-9 

ABSS-1 

ABSS-3 

ABSS-8 

ABSS-9 

ABSSJ 1r-.mm r 

1 0 

1 0 

0 

0 

0 

0 

0 

Result 1 QuaI.@) 1 +a Parameter 

16 Heptachlor 1.3 
B&RE 199 16 Heptachlor 1.1 J 
B&I RE 1996 Heptachlor 1 J 
B&RE 1996 ’ ; Heptachlor 0.85 
B&I iE 1996 Heptachlor epoxide 3 

-- B&RE 19 --96 Heptachlor epoxide 1.8 J 
B8RE 1996 IHeptachlor epoxide I 1.7 J 1 

B8RE 1996 IHeptachlor epoxide I 1.7 1 
-^-- .--- nt)33-3 ] u 1.3 

ABSS-1 1 
tB&Kt 1996 IHeptachlor epoxide I 1 J 

0 /B&RE 1996 IHeptachlor epoxide I 0.85 1 J 
SEMIVOLATILE ORGANIC COMPOUNDS 

IABSB-2(lT) 1 0 IIT 1993 IPhenanthrene (pglkg) I 55 1 1 

Shading indicates a concentration in excess of the screening values (see 
Table C.3-2). 
Depths are in feet and represent top of sampling interval. 
Data Sources: I 
IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
BEI 1995 - Delineation Study (BEI, 1995) conducted in 1995 by BEI 
BEI 1995-96 - Confirmation Study (BEI, 1997) conducted in 1995 and 1996 
by BEI 
B&RE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 
Qualifier (Qual.) Codes: 
B, - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J 
* 

- The associated value is an estimated quantity. 
- Qualifier definition not available. 

» 
~ 
(() 
ex> 
6 
o o 
~ 
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Location Depth(11 Source(21 Parameter Result Qual.(31 

ABSS-3 0 B&RE 1996 Heptachlor 1.3 

ABSS-S 0 B&RE 1996 Heptachlor 1.1 

ABSS-9 0 B&RE 1996 Heptachlor 1 

ABSS-1 0 B&RE 1996 Heptachlor 0.S5 

ABSS-3 0 B&RE 1996 Heptachlor epoxide 3 

ABSS-S 0 B&RE 1996 Heptachlor epoxide 1.S 

ABSS-9 0 B&RE 1996 Heptachlor epoxide 1.7 

ABSS-7 0 B&RE 1996 Heptachlor epoxide 1.7 

ABSS-5 0 B&RE 1996 Heptachlor epoxide 1.3 

ABSS-1 0 B&RE 1996 Heptachlor epoxide 0.S5 

SEMIVOLA TILE ORGANIC COMPOUNDS (J.Ig/kg) 

IABSB-2(IT) I 0 liT 1993 Iphenanthrene 55 

Shading indicates a concentration in excess of the screening values (see 
Table C.3-2). 

1 Depths are in feet and represent top of sampling interval. 
2 Data Sources: 

IT 1993 - RFIIRI conducted in 1993 by IT Corporation (1994) 
BEI(D) 1995 - Delineation Study (BEl, 1995) conducted in 1995 by BEl 
BEI(C) 1995-96 - Confirmation Study (BEl, 1997) conducted in 1995 and 1996 
by BEl 
B&RE 1996 - Supplemental RFIIRI conducted in 1996 by B&R Environmental 

3 Qualifier (Qual.) Codes: 
Bl - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity. 

Qualifier definition not available. 

J 
J 

J 
J 

J 
J 

-I 
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9-l lQQ3 
INORGANIC 
Arsenic 6.4 ^ . - 

1995 

INORGANIC 
Arsenic 7.68 
Copper 25.9 
Lead 44.7 
Nickel 38.1 

Zinc 450 \ 

I \ “a \ \ “4 \ 

llQQ6 I 
jlNOR~ANlC 1 

\ \ 
-l-A-\ ,---- 

--. 

\ ,co,kr-... 
80.2 v 

\ 
AESS- 1 

\ \ \ \ Ilrin 4o.oooh 
\ \ ILead 47.81 \ aABD18 l ABHl8 

i I 

Arsenic 5.2 

Barium 40 
Codmium 0.676 
Chromium 52.3 

Copper 18.7 

Iron 23,000 
Lead 35 

Nickel 15.9 

Zinc 124 
/ \ \\ /, Ii / MANGROVES 

+ THE SELECTION OF THE NATURE AND EXTENT 
SCREENING VALUES IS DISCUSSED IN APPENDIX C. 

NOTE: ALL ORGANIC CONCENTRATIONS ARE IN pg/kg. 

NOTE:, ALL INORGANIC CONCENTRATIONS ARE IN mg/kg 

NOTE:, A FEW SUBSURFACE SEDIMENT SAMPLES WERE COLLECTED. 
FOR THESE SAMPLES, THE TOP OF THE SAMPLING 
INTERVAL IS INDICATED IN THE RESULTS BOX. 

5.44 
1.19 
480 \ 

1 FOOT 

8.1 

NOTE: DUE TO SPACE LIMITATIONS, OTHER SEDIMENT CHEMICAL 
.CONCENTRATIONS ARE SHOWN ON FIGURE 9-8. ALL 

SEDIMENT CHEMICAL CONCENTRATIONS ARE SHOWN ON 
A FOLDOUT MAP AT THE END OF THIS CHAPTER. 
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LEGEND 
l ABH14 
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FIGURE 9-7 
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1998 
INORGANIC 
Arsenic 
Barium 
Cadmium 

1995 
INORGANIC 
Arsenic 
Copper 
Lead 
Nickel 
Zinc 

7.68 
25.9 
44.7 
38.1 
450 

1998 

ABSS-3(IT) () 
ABSS-l0. 

INORGANIC 
Copper 46.7 

eABD18 

MANGROVES 

j1998 

\ \ \ ~..--.:.--\ =~~----.:_~~IC~ 
1995 
INORGANIC 
Arsenic 
Cadmium 
Zinc 

10.2 
1.91 
442 

Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

ABSS-6~ 

ABSS-4(IT) f) 

\ 

1993 
INORGANIC 
Arsenic 
Barium 
Cadmium 
Copper 
Lead 
Nickel 

6.4 
44.9 

9 
76.3 
84.7 
16.2 

1260 

- APPROXIMATE EXTENT 
OF EXCAVATION 

1995 
INORGANIC 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 

eABH18 

10.1 
213 
3.3 

79.6 
107 

\ eABG17 Lead 
Nickel 
Zinc 

49,400 
37.9 
57.7 

2280 \ -$-ABG17(C) 
\ 
\ 
\ 
\ 
\ 

1995 
INORGANIC 

eABH16 

Arsenic 7.6 
-t&-\.4r-------i-+------~ Cadmium 3.6 

0.74 
56.9 
40.5 

\ Copper 49.2 
\ Iron 50,300 
*ABG15(C) Nickel 123 

\ eABG14 LZ_in_c ____ 2_3_80-l 

\ f)ABSB-9(IT) 

\ 
\ 
\ 
\ 
I 
I 
I 
! 

eABH14 

, I 
'- / ----

ABF12 

SITE MANAGER: RCD 

DRAWN BY: CLG 

SURVEYED BY: TCa 

eABG13 

1995 
INORGANIC 
Arsenic 6.3 

CHECKED BY: ca 

DRAWING DATE: 1/16/98 

SURVEY DATE: 9/24/96 

N 

+ 
25 13 0 

APPROX. SCALE 

50 
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PABANE1£R SCREENING VALUE + 

INORGANIC 

Arsenic 5.2 
Barium 40 
Cadmium 0.676 
Chromium 52.3 

Copper 18.7 

Iron 23,000 
Lead 35 

Nickel 15.9 
Zinc 124 

+ THE SELECTION OF THE NATURE AND EXTENT 
SCREENING VALUES IS DISCUSSED IN APPENDIX C. 

NOTE: ALL ORGANIC CONCENTRATIONS ARE IN IJg/kg. 

NOTE: : ALL INORGANIC CONCENTRATIONS ARE IN mg/kg. 

NOTE: A FEW SUBSURFACE SEDIMENT SAMPLES WERE COLLECTED. 
'FOR THESE SAMPLES, THE TOP OF THE SAMPLING 
INTERVAL IS INDICATED IN THE RESULTS BOX. 

NOTE: DUE TO SPACE LIMITATIONS. OTHER SEDIMENT CHEMICAL 
• CONCENTRATIONS ARE SHOWN ON FIGURE 9-8. ALL 
. SEDIMENT CHEMICAL CONCENTRATIONS ARE SHOWN ON 
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As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Phenanthrene was identified as a COPC (Section 9.6.2.2) in the human 

health risk assessment based on a qualitative evaluation. The phenanthrene concentration in sediment at 

AOC B was less than the Florida Sediment Quality Assessment Guidelines selected for nature and extent 

screening. 

9.4.2.3 Pesticides 

;,.. c . . 

Several pesticides were detected in excess of screening criteria at AOC B. Maximum concentrations for 

all pesticide compounds detected in excess of screening values were from ABSS-4 on the eastern side of 

the wetlands area, except for the maximum concentration (and only exceedance) of gamma-BHC 

(lindane) which was located at ABSS-2 at the southern tip of the wetlands area. Maximum concentrations 

detected at ABSS-4 included 4,4’-DDD (12.6 us/kg), 4,4’-DDE (15.7 ug/kg), dieldrin (28.8; pg/kg), 

endosulfan I (19.5 ug/kg), endrin (32.5 pg/kg), and heptachlor (6.9 pg/kg). ABSS-4 was the only sediment 

sample in which 4,4’-DDD, 4$-DDE, endrin, and heptachlor exceeded their respective screening values, 

although each was detected at several other locations at lower concentrations. 4,4’-DDE was the most 

widespread pesticide in sediment at AOC B, detected in all ten samples tested for pesticides. 4,4’-DDD 

and 4,4’-DDT had the next highest frequency of detection, each occurred in eight of ten samples. 

Pesticides detected consistently below screening values at AOC B included 4,4’-DDT, endosulfan sulfate, 

and heptachlor epoxide. Pesticides were tested for only in the ten samples collected by B&R 

Environmental in 1996. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. 2,4,5-TP (silvex), endosulfan sulfate, and heptachlor epoxide were ildentified 

as ecological COPCs (Section 9.7.4.1.2) since no ecological thresholds were available. 4,4’DDT was 

selected as an ecological COPC (see Section 9.7.4.1.2) its hazard quotient was greater than one. 

However, all concentrations of 2,4,5-TP (silvex), 4,4’-DDT, endosulfan sulfate, and heptachlor epoxide in 

sediment at AOC B were less than selected for nature and extent screening levels. 2,4,5-TP (silvex) and 

endosulfan sulfate had no nature and extent screening values. Nature and extent screening levels for 

4,4’-DDT and heptachlor epoxide were selected based on twice the average background concentration 

and Residential Soil RBCs, respectively. 
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9.4.2.4 Polychlorinated Biphenyls 

Two PCBs, Aroclor-1254 and Aroclor-1260, were detected in sediment at AOC B. Aroclor-1254 was 

detected at a single sample location, ABSS-4 (470 pg/kg) and was in excess of its 22.7 pg/kg screening 

value. Aroclor-1260 was detected in excess of its 22.7 pg/kg screening criteria at the same location 

(402 ug/kg). It was also detected below its screening value at two sample locations (ABSS-3 and 

ABSS-9). PCBs were tested only in samples collected by IT Corporation in 1993 and by B&R 

Environmental in 1996. 

9.4.2.5 lnorganics 

Inorganic contamination in surface sediment appears fairly widespread at AOC B. Maximum 

concentrations commonly appeared along the southeastern boundary between the wetlands area and the 

mangrove swamp at ABSS-9(IT) or ABG15(C). Maximum concentrations detected there in excess of 

screening criteria included arsenic (27.1 mg/kg), beryllium (1.5 mg/kg), cadmium (15.6 mg/kg), chromium 

(141 mg/kg), copper (420 mg/kg), iron (116,000 mg/kg), lead (302 mg/kg), mercury (1.2 mg/kg), nickel 

(151 mglkg), and zinc (3,680 mg/kg). The maximum concentration of barium (213 mg/kg) was detected at 

ABF17(C) midway up the western side of the wetlands area. The chemicals most frequently detected in 

excess of screening values included zinc, at 21 of 37 sample locations; copper, at 18 of 37 sample 

locations; and arsenic and cadmium, at 12 of 37 sample locations. Other inorganics detected at AOC B 

included aluminum, antimony, cobalt, manganese, selenium, silver, tin, and vanadium. Aluminum and 

manganese were the most frequently detected chemicals that were consistently below screening criteria; 

each was detected in 28 of 37 surface sediment sample locations. Overall, chromium was the most 

frequently detected inorganic, detected at all 37 samples. Arsenic, barium, chromium, and zinc were 

detected in 31 of 37 samples. Most inorganics detected in sediment at AOC B were found in six or more 

samples. Silver and tin were the only exceptions. 

Two metals, arsenic and zinc, were detected in excess of screening values in subsurface sediment at 

AOC B, each at a single sample location. Arsenic exceeded its 5.21 mg/kg screening value at ABD14 

(5.44 mg/kg) inside the mangroves to the west of the wetlands area. Zinc was detected in excess of its 

124 mg/kg screening criteria at ABSS3(lT) in the canal. Other metals detected in subsurface sediment 

samples included aluminum, barium, chromium, cobalt, copper, iron, lead, manganese, nickel, and 

vanadium. The overall detection frequency was highest for barium and zinc, which were detected at all 11 

subsurface sediment sample locations, and aluminum, arsenic, chromium, and manganese, which were 

each detected in 10 of the 11 subsurface sediment samples. 
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As discussed in Section 3.1.4.1 of Appendix C, there are’ several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Antimony and manganese were identified as COPCs (see Section 9.6.2.2) in 

the human health risk assessment. Antimony and manganese did not exceed their selected nature and 

extent screening level due to the conservative non-cancer hazard index applied to the EPA RBCs during 

the risk assessment process. Aluminum and tin were selected as ecological COP& (see 

Section 9.7.4.1.2) based on a comparison with twice the average background concentration, bec.ause no 

suitable ecological threshold was available. The selected nature and extent screening values for these 

compounds were not ecological screening levels, and were higher than twice the average bac:kground 

concentrations. 

9.4.3 Surface Water 

/M”_ 

Data from two sampling efforts, the 1993 IT Corporation RFI/RI and this Supplemental RFI/RI were 

considered in the analysis of surface-water contamination at AOC B. Chemicals that were det:ected in 

surface-water samples are listed in Table 9-3. This table lists analytical results from all applicable 

historical sampling events, as well as this Supplemental RFIIRI. Figure 9-9 shows the occurlrence of 

analytes that exceeded screening values and indicated possible surface-water contamination. lnlorganics 

were the dominant class of contaminants detected in these samples. 

Screening values were obtained from a variety of sources including FDEP SWQSs, EPA Region IV 

Freshwater and Marine Screening Values, EPA AWQCs for Fresh and Marine Waters, ProposeId RCRA 

ALs, EPA Region III Fresh and Marine BTAG Screening Levels, Tap Water RBCs, and background levels 

from the Comprehensive Background Report (Appendix F). The selection process for the nature and 

extent screening values is described in Appendix C Section 3.1.4.1, and Table C.3-3 contains all values 

considered, as well as those actually selected for the nature and extent screening of surface-water 

samples.. 

9.4.3.1 Volatile Organic Compounds 

No VOCs were detected in the surface-water samples at AOC B. VOCs were not tested by B&R 

Environmental in 1996 sampling as per the approved Sampling and Analysis Plan (ABB, 1995). 
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9.4.3.2 Semivolatile Organic Compounds 

No SVOCs were detected in surface-water samples at AOC B. SVOCs were not tested by B&R 

Environmental in 1996 sampling as per the approved Sampling and Analysis Plan (ABB, 1995). 

9.4.3.3 Pesticides 

A single pesticide, 2,4,5-TP (silvex), was detected below its screening value in surface water at AOC 6. 

2,4,5-TP was detected at a single site, ABSW-3 (0.11 pg/L), in the canal at the northern edge of AOC B. 

Pesticides analysis was not performed on samples collected by IT Corporation in 1993. 

-. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Human health surface-water RBCs were based on water quality standards 

for the consumption of organisms. 2,4,5-TP (silvex) was identified as a COPC (see Section 9.6.2.2) in 

the human health risk assessment based on quantitative toxicity since they do not have RBCs. 2,4,5-TP 

(silvex) was also selected as an ecological COPC (see Section 9.7.4.1.2) because no suitable ecological 

threshold was available. However, the 2,4,5-TP (silvex) had no nature and extent screening. 

9.434 Polychlorinated Biphenyls 

Four PCBs were detected in excess of screening values at a single surface-water sample location 

[ABSS 1 (IT)]. The selected screening value for each of the PCBs was 45E-05 ug/L, and Aroclor-1016, 

Aroclor-1232, Aroclor-1242, and Aroclor-1248 were all detected at 2 pg/L. These PCBs were detected in 

a single sample collected by IT Corporation in 1993. The sample was qualified as exhibiting “alteration of 

standard aroclor pattern,” since the mixture of PCB congeners detected in the environment had changed 

from the commercial mixture. 

9.4.3.5 lnorganics 

. . 

At least one inorganic was detected at each surface-water sample location at AOC B, and several were 

detected in excess of screening values. Maximum concentrations were detected most frequently at 

ABSS-l(IT), at the northwest edge of the wetlands area, including antimony (268 us/L), beryllium, 

(1.6 pg/L), chromium (115 ug/L), copper (72.5 us/L), lead (71 us/L), nickel (49.6 us/L), tin (98.7 pg/L), and 

zinc (1,290 us/L). ABSS-1 (IT) was the only location where beryllium, chromium, and tin (which exceeded 

screening values) were detected, as well as arsenic and vanadium (not in excess of screening values). 
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No SVOCs were detected in surface-water samples at AOC B. SVOCs were not tested by B&R 

Environmental in 1996 sampling as per the approved Sampling and Analysis Plan (ABB, 1995). 

9.4.3.3 Pesticides 

A single pesticide, 2,4,5-TP (silvex), was detected below its screening value in surface water at AOC B. 

2,4,5-TP was detected at a single site, ABSW-3 (0.11 IJg/L), in the canal at the northern edge of AOC B. 

Pesticides analysis was not performed on samples collected by IT Corporation in 1993. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selectl:!d nature 

and extent screening levels. Human health surface-water RBCs were based on water quality standards 

for the consumption of organisms. 2,4,5-TP (silvex) was identified as a CO PC (see Section 91.6.2.2) in 

the human health risk assessment based on quantitative toxicity since they do not have RBCs. 2,4,5-TP 

(silvex) was also selected as an ecological CO PC (see Section 9.7.4.1.2) because no suitable E!cological 

threshold was available. However, the 2,4,5-TP (silvex) had no nature and extent screening. 

9.4.3.4 Polychlorinated Biphenyls 

Four PCBs were detected in excess of screening values at a single surface-water sample location 

[ABSS 1 (IT)]. The selected screening value for each of the PCBs was 4.5E-05 IJg/L, and Aroclor-1016, 

Aroclor-1232, Aroclor-1242, and Aroclor-1248 were all detected at 2 j.Jg/L. These PCBs were dE!tected in 

a single sample collected by IT Corporation in 1993. The sample was qualified as exhibiting "altE~ration of 

standard aroclor pattern," since the mixture of PCB congeners detected in the environment had changed 

from the commercial mixture. 

9.4.3.5 Inorganics 

At least one inorganic was detected at each surface-water sample location at AOC B, and several were 

detected in excess of screening values. Maximum concentrations were detected most frequently at 

ABSS-1 (IT), at the northwest edge of the wetlands area, including antimony (268 IJg/L), beryllium, 

(1.6IJg/L), chromium (115 IJg/L) , copper (72.5IJg/L), lead (71 1J9/L), nickel (49.6IJg/L), tin (98.7 1J9/L) , and 

zinc (1,290 IJg/L). ABSS-1 (IT) was the only location where beryllium, chromium, and tin (which exceeded 

screening values) were detected, as well as arsenic and vanadium (not in excess of screening values). 
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The maximum concentration of manganese (48.4pg/L) was detected in an area slightly to the south at 

ABSW-3. The maximum concentration of mercury (and its only exceedance) was detected on the other 

side of the wetlands area at ABSW-7 (1.5 pg/L). The maximum concentration of iron (1,970 ug/L) was 

detected to the north at ABSW-4. Exceedances occurred most frequently for copper (9 of 14 sample 

locations) and manganese (seven of 14 sample locations). Barium was detected at all 14 sample 

locations at levels below the screening values. Other metals detected at AOC B include cobalt and 

thallium. B&R Environmental sampled near each of the four locations where IT Corporation collected 

surface water in 1993. lnorganics detected by IT Corporation in 1993 generally exhibited reduced 

concentrations in 1996 or .were not detected at all. Mercury was the only exception. Mercury was 

detected at ABSW-10 in 1996 but was not detected at the neighboring 1993 surface-water sample 

location, ABSS-S(IT). 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fell below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Barium, cobalt, and vanadium were identified as COPCs (see Section 9.6.2.2) 

in the human health risk assessment based on quantitative toxicity since they do not have RBCs. Barium, 

cobalt, and vanadium concentrations in surface water at AOC B were less than proposed RCRA ALs and 

Tap Water RBCs selected for nature and extent screening. Cobalt was also selected as an ecological 

COPC (see Section 9.7.4.1.2) based on comparison with twice the average background concentration, 

because no suitable ecological threshold was available. However, as mentioned previously, cobalt 

concentrations did not exceed Tap Water RBCs selected for nature and extent screening which was 

greater than twice the average background concentration. 

9.4.4 Groundwater 

Data from two sampling efforts, the 1993 IT Corporation RFVRI and this Supplemental RFI/RI, were 

considered in the analysis of contamination in groundwater at AOC B. In 1993, IT Corporation collected 

groundwater grab samples from two boreholes at AOC B. B&R Environmental installed and sampled 

three monitoring wells in 1996. Chemicals that were detected in groundwater samples are listed in 

Table 9-4. This table includes analytical results from all applicable historical sampling events as well as 

this Supplemental RFVRI. Figures 9-10 and 9-11 show the occurrence of analytes, by year, that 

exceeded screening values and indicated possible contamination. 
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The maximum concentration of manganese (48.4jJg/L) was detected in an area slightly to the south at 

ABSW-3. The maximum concentration of mercury (and its only exceedance) was detected on the other 
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locations at levels below the screening values. Other metals detected at AOC B include cobalt and 

thallium. B&R Environmental sampled near each of the four locations where IT Corporation collected 

surface water in 1993. Inorganics detected by IT Corporation in 1993 generally exhibited reduced 

concentrations in 1996 or were not detected at all. Mercury was the only exception. Mercury was 

detected at ABSW-10 in 1996 but was not detected at the neighboring 1993 surface-water sample 

location, ABSS-3(IT). 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but concentrations fel! below the selected nature and 

extent screening levels. Human health surface-water RBCs were based on water quality standards for the 

consumption of organisms. Barium, cobalt, and vanadium were identified as COPCs (see Section 9.6.2.2) 

in the human health risk assessment based on quantitative toxicity since they do not have RBCs. Barium, 

cobalt, and vanadium concentrations in surface water at AOC B were less than proposed RCRA ALs and 

Tap Water RBCs selected for nature and extent screening. Cobalt was also selected as an ecological 

cope (see Section 9.7.4.1.2) based on comparison with twice the average background concentration, 

because no suitable ecological threshold was available. However, as mentioned previously, cobalt 

concentrations did not exceed Tap Water RBCs selected for nature and extent screening which was 

greater than twice the average background concentration. 

9.4.4 Groundwater 

Data from two sampling efforts, the 1993 IT Corporation RFIIRI and this Supplemental RFIIRI, were 

considered in the analysis of contamination in groundwater at AOC B. In 1993, IT Corporation collected 

groundwater grab samples from two boreholes at AOC B. B&R Environmental installed and sampled 

three monitoring wells in 1996. Chemicals that were detected in groundwater samples are listed in 

Table 9-4. This table includes analytical results from all applicable historical sampling events as well as 

this Supplemental RFIIRI. Figures 9-10 and 9-11 show the occurrence of analytes, by year, that 

exceeded screening values and indicated possible contamination. 
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Shading indicates a concentration in excess of the screening values (see 
Table C.3-4). 
1 Data Sources: 

IT 1993 - RFllRl conducted in 1993 by IT Corporation (1994) 
BBRE 1996 - Supplemental RFllRl conducted in 1996 by B&R Environmental 

2 Qualifier (Qual.) Codes: 
6, - Value greater than instrument detection limit, but less than contract 

required quantitation limit. 
J - The associated value is an estimated quantity. 
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Shading indicates a concentration in excess of the screening values (see 
Table C.3-4). 
1 Data Sources: 

IT 1993 - RFI/RI conducted in 1993 by IT Corporation (1994) 
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B&RE 1996 - Supplemental RFI/RI conducted in 1996 by B&R Environmental 
2 Qualifier (QuaL) Codes: 

B1 - Value greater than instrument detection limit, but less than contract 
required quantitation limit. 

J The associated value is an estimated quantity. 
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Screening values were obtained from a variety of sources including SDWA MCLs, SDWA Secondary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RBCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1, 

and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

9.4.4.1 Volatile Organic Compounds 

No VOCs were detected in groundwater samples at AOC B. 

9.4.4.2 Semivolatile Organic Compounds 

No SVOCs were detected in groundwater samples at AOC B. 

9.4.4.3 Pesticides 

,I 
Several pesticides were detected at AOC B in excess of screening criteria in 1996 samples collected by 

B&R Environmental. IT Corporation did not test for pesticides in its 1993 sampling. Exceedances were 

almost exclusively limited to ABMW-3 in the center of the wetlands area. The pesticides detected at 

ABMW-3 in excess of screening values included 4,4’-DDD (0.93 ug/L), 4,4’-DDE (0.65 ug/L), 4,4’-DDT 

(1 ug/L), aldrin (0.071 pg/L), beta-BHC (0.11 ug/L), delta-BHC (0.097 ug/L), dieldrin (0.6#4 us/L), 

endosulfan sulfate (0.7 pg/L), endrin aldehyde (0.59 pg/L), heptachlor (0.026 pg/L), and heptachlor 

epoxide (0.43 pg/L). Heptachlor epoxide also exceeded its screening value at ABMW-1 (0.022 us/L). 

This was the only compound to exceed its screening criteria outside ABMW-3. Other pesticides (detected 

at ABMW-1 (to the northwest of the wetlands area) included 4,4’-DDT and endrin aldehyde, both at levels 

below the screening criteria. 2,4-D was detected at a level below its screening value at ABMW*-2 to the 

east of the canal. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COP& may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Endosulfan I and endrin aldehyde were selected as ecological COPCs (see 

Section 9.7.4.2.1) due to hazard quotients greater than one. However, concentrations of endosulfan I and 

endrin aldehyde were less than the proposed RCRA ALs and Florida Groundwater Guidance 

Concentrations selected for nature and extent screening. 
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Screening values were obtained from a variety of sources including SOWA MCLs, SDWA Se,condary 

MCLs, SDWA MCLGs, FDEP MCLs, FDEP Secondary MCLs, Proposed RCRA ALs, FDEP GCs, Tap 

Water RSCs, and background levels from the Comprehensive Background Report (Appendix F). The 

selection process for the nature and extent screening values is described in Appendix C Section 3.1.4.1, 

and Table C.3-4 contains all values considered, as well as those actually selected for the nature and 

extent screening of groundwater samples. 

9.4.4.1 Volatile Organic Compounds 

No VOCs were detected in groundwater samples at AOC B. 

9A.4.2 Semlvolatlle Organic Compounds 

No SVOCs were detected in groundwater samples at AOC B. 

9A.4.3 Pesticides 

Several pesticides were detected at AOC B in excess of screening criteria in 1996 samples colliacted by 

B&R Environmental. IT Corporation did not test for pesticides in its 1993 sampling. Exceedanc;es were 

almost exclusively limited to ASMW-3 in the center of the wetlands area. The pesticides detected at 

ABMW-3 in excess of screening values included 4,4'-DOD (0.93 IJglL), 4,4'-OOE (0.65 IJg/L). 4,4'-DOT 

(1 IJglL) , aldrin (0.071 IJg/L) , beta-SHe (0.11 IJg/L). delta-SHC (0.097 1J91L) , dieldrin (0.64 IJg/L), 

endosulfan sulfate (0.7 IJg/L) , endrin aldehyde (0.59 1J9/l), heptachlor (0.026 IJglL) , and hE~ptachlor 

epoxide (0.43 1J9/L). Heptachlor epoxide also exceeded its screening value at ABMW-1 (0.02:2 IJg/L). 

This was the only compound to exceed its screening criteria outside ABMW-3. Other pesticides detected 

at ABMW-1 (to the northwest of the wetlands area) included 4,4'-OOT and endrin aldehyde, both at levels 

below the screening criteria. 2,4-0 was detected at a level below its screening value at ABtJ'NV.·2 to the 

east of the canal. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs; may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Endosulfan I and endrin aldehyde were selected as ecological COPCs (see 

Section 9.7.4.2.1) due to hazard quotients greater than one. However, concentrations of endosullfan I and 

endrin aldehyde were less than the proposed RCRA ALs and Florida Groundwater Guidance 

Concentrations selected for nature and extent screening. 
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9.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at AOC B. 

9.4.4.5 lnorganics 

Several inorganics were detected in the groundwater at AOC B. Most concentrations in excess of 

screening values were detected in the grab samples collected by IT Corporation in 1993. The two IT 

Corporation grab samples were located within the wetlands area, ABSB-3 to the north and ABSB-10 at the 

southern end. Antimony, chromium, lead, and nickel were detected in excess of screening values at both 

IT Corporation sample locations. Arsenic was detected in both samples but exceeded its screening value 

only at ABSB-3. Mercury was also detected in both grab samples but exceeded its 2 ug/L screening value 

only at ABSB-10. Other inorganics detected in groundwater samples collected in 1993 by IT Corporation 

included barium, copper, selenium, tin, vanadium, and zinc. lnorganics detected in 1996 B&R 

Environmental samples were much more limited. A single inorganic, thallium, was detected in slight 

excess of its 4.5 pg/L screening criteria at a single 1996 sample location, ABMW-1 (5 pgIL), at the 

northern edge of the wetlands area. Other inorganics detected in 1996 samples included barium, 

chromium, copper, lead, and nickel, all at levels below the screening criteria. Generally, inorganic 

groundwater concentrations decreased between 1993 and 1996. Thallium, not detected in 1993, was the 

only inorganic parameter which did not follow this trend. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Copper was selected as an ecological COPC (see Section 9.7.4.2.1) based 

on a comparison with twice the average background concentrations, because no suitable ecological 

threshold was available. The selected nature and extent screening values for copper was not an 

ecological screening level, and was higher than twice the average background concentration. 

9.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at AOC B. Section 9.5.1 presents 

those chemicals detected in excess of the screening values discussed in the nature and extent sections, 

along with apparent temporal and spatial trends. Section 9.5.2 addresses potential routes of migration, 

and Section 9.5.3 addresses the persistence and transport potential of these chemicals. The chemical 

and physical properties of the detected chemicals impact their relative persistence and transport potential. 

AIK-OES-97-5350 9-50 CTO-0007 

9.4.4.4 Polychlorinated Biphenyls 

No PCBs were detected in groundwater at AOC B. 

9.4.4.5 Inorganics 

Rev. 1 
6/13/97 

Several inorganics were detected in the groundwater at AOC B. Most concentrations in excess of 

screening values were detected in the grab samples collected by IT Corporation in 1993. The two IT 

Corporation grab samples were located within the wetlands area, ABSB-3 to the north and ABSB-10 at the 

southern end. Antimony, chromium, lead, and nickel were detected in excess of screening values at both 

IT Corporation sample locations. Arsenic was detected in both samples but exceeded its screening value 

only at ABSB-3. Mercury was also detected in both grab samples but exceeded its 2 1J9/L screening value 

only at ABSB-10. Other inorganics detected in groundwater samples collected in 1993 by IT Corporation 

included barium, copper, selenium, tin, vanadium, and zinc. Inorganics detected in 1996 B&R 

Environmental samples were much more limited. A single inorganic, thallium, was detected in slight 

excess of its 4.5 IJg/L screening criteria at a single 1996 sample location, ABMW-1 (5 IJg/L), at the 

northern edge of the wetlands area. Other inorganics detected in 1996 samples included barium, 

chromium, copper, lead, and nickel, all at levels below the screening criteria. Generally, inorganic 

groundwater concentrations decreased between 1993 and 1996. Thallium, not detected in 1993, was the 

only inorganic parameter which did not follow this trend. 

As discussed in Section 3.1.4.1 of Appendix C, there are several unique situations where COPCs may be 

considered in one or both of the risk assessments, but their concentrations fell below the selected nature 

and extent screening levels. Copper was selected as an ecological COPC (see Section 9.7.4.2.1) based 

on a comparison with twice the average background concentrations, because no suitable ecological 

threshold was available. The selected nature and extent screening values for copper was not an 

ecological screening level, and was higher than twice the average background concentration. 

9.5 FATE AND TRANSPORT 

This section describes the behavior of contaminants in the environment at AOC B.. Section 9.5.1 presents 

those chemicals detected in excess of the screening values discussed in the nature and extent sections, 

along with apparent temporal and spatial trends. Section 9.5.2 addresses potential routes of migration, 

and Section 9.5.3 addresses the persistence and transport potential of these chemicals. The chemical 

and physical properties of the detected chemicals impact their relative persistence and transport potential. 
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Section 3.1.5.1 of Appendix C quantifies the physical and chemical properties of the detected 

contaminants. 

9.5.1 Contaminant Summary and Trends 

AOC B encompasses 10 acres and includes a former disposal area that contained discarded car and 

truck body and frame parts in a horseshoe-shaped area at the southeastern end. The time and method of 

debris placement is not known. In 1996, BEI conducted an IRA that involved the removal 993 cubic yards 

of surface soil from the area shown in Figure 9-l for offsite treatment and disposal. This IRA at AOC B 

effectively removed most of the discarded car and truck body and frame parts except for debris in the 

outlying mangrove swamp areas surrounding the excavated horseshoe-shaped area (BEI, 1997). 

The soil, sediment, surface-water, and groundwater samples collected at AOC B were mostly frorn (1) the 

edge of the excavated area created from the IRA removal of debris and soil, (2) the surrounding mangrove 

swamp, and (3) the southern portion of the nearby canal. Due to the wet nature of this area, most solid 

samples collected at AOC B were classified as sediment. Metals and pesticides were the most 

widespread contaminants detected at AOC B. 

Zinc was the only metal present in excess of screening levels in the single soil sample collected at AOC B 

(see Figure 9-6). The sediment samples from the edges of the wetland area (especially the southeastern 

portion of the wetland area) and beyond into the surrounding mangrove swamp had 10 metals in excess 

of nature and extent screening levels as discussed in Section 9.4.2.5. Zinc, copper, arsenic, and 

cadmium were the most frequent metals detected in the sediment in the mangrove swamp and wetland in 

excess of nature and extent screening levels. The sediment in the canal also had copper and zinc 

concentrations in excess of screening levels. In general, the number of metals detected and the 

concentrations of these metals were highest at the edge of the excavated area and decreased with 

distance into the surrounding mangrove swamp (although zinc and arsenic were detected in the mangrove 

swamp in higher concentrations to the west of the wetland area). 

Metals present in excess of nature and extent screening levels in surface water at AOC B (for the wetland 

area and the canal) were similar to the sediment sampling results. Metals present in excess of screening 

levels in the surface water but not detected in excess of nature and extent screening levels in the 

sediment included: antimony (canal and wetland area), manganese (wetland area only), and tin (wetland 

area only). Barium and cadmium were not present in surface water in excess of nature and extent 

screening levels even though they were present in the sediment at the wetland and mangrove swamp in 

excess of nature and extent screening levels (see Section 9.4.3.5 for additional details). Finally, amtimony, 
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Section 3.1.5.1 of Appendix e quantifies the physical and chemical properties of the detected 

contaminants. 

9.5.1 Contaminant Summary and Trends 

Aoe B encompasses 10 acres and includes a former disposal area that contained discarded car and 

truck body and frame parts in a horseshoe-shaped area at the southeastern end. The time and method of 

debris placement is not known. In 1996, BEl conducted an IRA that involved the removal 993 cubic yards 

of surface soil from the area shown in Figure 9-1 for offsite treatment and disposal. This IRA at AOe B 

effectively removed most of the discarded car and truck body and frame parts except for debris in the 

outlying mangrove swamp areas surrounding the excavated horseshoe-shaped area (BEl, 1997). 

The soil. sediment, surface-water, and groundwater samples collected at AOe B were mostly from (1) the 

edge of the excavated area created from the IRA removal of debris and soil, (2) the surrounding mangrove 

swamp, and (3) the southern portion of the nearby canal. Due to the wet nature of this area, most solid 

samples collected at AOe B were classified as sediment. Metals and pesticides were the most 

widespread contaminants detected at AOe B. 

Zinc was the only metal present in excess of screening levels In the single soil sample collected at AOe B 

(see Figure 9-6). The sediment samples from the edges of the wetland area (especially the southeastern 

portion of the wetland area) and beyond into the surrounding mangrove swamp had 10 metals in excess 

of nature and extent screening levels as discussed in Section 9.4.2.5. Zinc, copper. arsenic, and 

cadmium were the most frequent metals detected in the sediment in the mangrove swamp and wetland in 

excess of nature and extent screening levels. The sediment in the canal also had copper and zinc 

concentrations in excess of screening levels. In general, the number of metals detected and the 

concentrations of these metals were highest at the edge of the excavated area and decreased with 

distance into the surrounding mangrove swamp (although zinc and arsenic were detected in the mangrove 

swamp in higher concentrations to the west of the wetland area). 

Metals present in excess of nature and extent screening levels in surface water at AOe B (for the wetland 

area and the canal) were similar to the sediment sampling results. Metals present in excess of screening 

levels in the surface water but not detected in excess of nature and extent screening levels in the 

sediITlent included: antimony (canal and wetland area), manganese (wetland area only). and tin (wetland 

area only). Barium and cadmium were not present in surface water in excess of nature and extent 

screening levels even though they were present in the sediment at the wetland and mangrove swamp in 

excess of nature and extent screening levels (see Section 9.4.3.5 for additional details). Finally, antimony. 
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arsenic, cadmium, chromium, lead, mercury, nickel, and thallium were the only metals found in the 

groundwater under or near the excavated area in excess of nature and extent screening levels (see 

Figures 9-10 and 9-11). Thallium was the only metal that was found in excess of nature and extent 

screening levels exclusively in groundwater and in no other environmental media. It was also the only 

.inorganic detected in excess of nature and extent groundwater screening values in 1996. 

Although many pesticides including 4,4’-DDE and dieldrin were found in the groundwater (11 in excess of 

screening levels) and sediment (7 in excess of screening levels), no pesticides were detected above 

nature and extent screening levels in surface water. As shown in Figures 9-8 and 9-11, most of the 

pesticides found in the sediment and groundwater occurred at one isolated location in the east-central 

portion of the wetland area. Sections 9.4.4.3 and 9.4.2.3 provide a detailed discussion of the pesticides 

present in sediment and surface water at AOC B. 

VOCs and SVOCs were tested only in a limited number of sediment, surface-water, and groundwater 

samples at AOC B. In the samples tested, phenanthrene was the only SVOC detected and it was below 

the nature and extent screening value. No VOCs were detected in any media. 

PCBs were detected in isolated samples in the sediment and surface water from the wetland area (see 

Sections 9.4.2.4 and 9.4.3.4 for specific aroclors). In one surface-water sample collected from the 

western edge of the wetland area [ABSS-1 (IT)], PCBs were present in excess of screening values. PCBs 

were not detected in any other surface-water sample collected. Sediment from one sample collected from 

the eastern edge of the wetland area [ABSW (IT)] also contained PCBs in excess of the screening value. 

None of the nearby samples from other media in either of these areas contained PCBs. 

9.5.2 Potential Routes of Migration 

The contaminant source at AOC B consisted of the debris (e.g., discarded car and truck body and frame 

parts) and associated soil that was removed from AOC B during the IRA completed in 1996. Debris left in 

the outlying mangrove swamp and residual sediment contamination (metals, pesticides, and PCBs) in the 

excavated area remain as potential contamination sources. 

The contaminant release pathways from the historic debris area could have included volatilization, wind 

erosion, overland runoff, and infiltration of contaminants. Constituents in soil could have volatilized from 

surficial material or become airborne via wind erosion. Contaminated fugitive dust may have been 

generated during the IRA conducted at AOC B during 1996. The contaminants could then have been 

dispersed in the surrounding environment and transported to downwind locations where they could 
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arsenic, cadmium, chromium, lead, mercury, nickel, and thallium were the only metals found in the 

groundwater under or near the excavated area in excess of nature and extent screening levels (see 

Figures 9-10 and 9-11). Thallium was the only metal that was found in excess of nature and extent 

screening levels exclusively in groundwater and in no other environmental media. It was also the only 

inorganic detected in excess of nature and extent groundwater screening values in 1996. 

Although many pesticides including 4,4'-DDE and dieldrin were found in the groundwater (11 in excess of 

screening levels) and sediment (7 in excess of screening levels), no pesticides were detected above 

nature and extent screening levels in surface water. As shown in Figures 9-8 and 9-11, most of the 

pesticides found in the sediment and groundwater occurred at one isolated location in the east-central 

portion of the wetland area. Sections 9.4.4.3 and 9.4.2.3 provide a detailed discussion of the pesticides 

present in sediment and surface water at AOC B. 

VOCs and SVOCs were tested only in a limited number of sediment, surface-water, and groundwater 

samples at AOC B. In the samples tested, phenanthrene was the only SVOC detected and it was below 

the nature and extent screening value. No VOCs were detected in any media. 

PCBs were detected in isolated samples in the sediment and surface water from the wetland area (see 

Sections 9.4.2.4 and 9.4.3.4 for specific aroclors). In one surface-water sample collected from the 

western edge of the wetland area [ABSS-1 (IT)], PCBs were present in excess of screening values. PCBs 

were not detected in any other surface-water sample collected. Sediment from one sample collected from 

the eastern edge of the wetland area [ABSS-4 (IT)] also contained PCBs in excess of the screening value. 

None of the nearby samples from other media in either of these areas contained PCBs. 

9.5.2 Potential Routes of Migration 

The contaminant source at AOC B consisted of the debris (e.g., discarded car and truck body and frame 

parts) and associated soil that was removed from AOC B during the IRA completed in 1996. Debris left in 

the outlying mangrove swamp and residual sediment contamination (metals, pesticides, and PCBs) in the 

excavated area remain as potential contamination sources. 

The contaminant release pathways from the historic debris area could have included volatilization, wind 

erosion, overland runoff, and infiltration of contaminants. Constituents in soil could have volatilized from 

surficial material or become airborne via wind erosion. Contaminated fugitive dust may have been 

generated during the IRA conducted at AOC B during 1996. The contaminants could then have been 

dispersed in the surrounding environment and transported to downwind locations where they could 
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repartition to surface soil, surface water, or sediment through gravitational settling, precipitation, and 

deposition. In addition, precipitation runoff may have carried contaminants to the nearby mlangrove 

swamp and canal and associated sediments. 

However, volatilization, wind erosion, and overland runoff from the disposal area no longer exist to an 

appreciable degree since the debris disposal area has been excavated. The extensive area of surface 

water in the surrounding mangrove swamp and the wet nature of the excavated area also serves to 

minimize the airborne transport of volatile contaminants. 

Chemical reactions (e.g., oxidation) of the debris left in the mangrove swamp may contributse to the 

partitioning of contaminants into associated surface water and sediments. Infiltration of contaminants from 

surface water and sediments into groundwater is also possible. Contaminants with a stronger tendency to 

adsorb to organic matter in a soil are expected to migrate at a slower rate. After reaching the water table, 

contaminants can be carried with the flow of groundwater to downgradient locations. Data from 1996 

groundwater sampling indicate that groundwater flow from the former disposal area is toward the canal 

(see Figure 9-5). 

9.5.3 Contaminant Tranwort Potential and Persistence 

lnorganics (i.e., metals), were the predominant parameters detected at AOC B in the soil, slediment, 

surface water, and groundwater. However, pesticides were also found in excess of nature and extent 

screening levels in sediment and groundwater, and PCBs were found in isolated locations in the sediment 

and surface water of the wetland area. Appendix C provides a thorough description of the physical and 

chemical properties of the contaminants detected at AOC B. 

In general, metals are adsorbed onto soil and organic matter, greatly reducing both mobility and potential 

for transport in the aqueous phase. Geotechnical data collected during the preliminary RI present a 

relatively high total organic content of 6,100 mg/kg indicating the media’s ability to minimize metals 

migration by adsorption. Although many metals are water-insoluble, (e.g., zinc and copper) the solubility 

of some species, like arsenic, is heavily influenced by factors such as pH and speciation. The transport of 

lead in the environment is strongly influenced by the speciation of the ion. Since sorption appears to exert 

a dominant effect on the distribution of lead in the environment, lead is strongly complexed toI organic 

materials in soil (Clement Associates, 1985). Although sorption tends to reduce the mobility of inorganics 

in the subsurface, strong associations with soil particles may increase the persistence of inorganic 

contamination. Contaminants that persist in the solid media may also continue to be present in 
” .-. 
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repartition to surface soil, surface water, or sediment through gravitational settling, precipitation, and 

deposition. In addition, precipitation runoff may have carried contaminants to the nearby mangrove 

swamp and canal and associated sediments. 

However, volatilization, wind erosion, and overland runoff from the disposal area no longer exist to an 

appreciable degree since the debris disposal area has been excavated. The extensive area of surface 

water in the surrounding mangrove swamp and the wet nature of the excavated area also serves to 

minimize the airborne transport of volatile contaminants. 

Chemical reactions (e.g., oxidation) of the debris left in the mangrove swamp may contribute to the 

partitioning of contaminants into associated surface water and sediments. Infiltration of contaminants from 

surface water and sediments into groundwater is also possible. Contaminants with a stronger tendency to 

adsorb to organic matter in a soil are expected to migrate at a slower rate. After reaching the water table, 

contaminants can be carried with the flow of groundwater to downgradient locations. Data from 1996 

groundwater sampling indicate that groundwater flow from the former disposal area is toward tl1e canal 

(see Figure 9-5). 

9.5.3 Contaminant Transport Potential and Persistence 

Inorganics (I.e., metals), were the predominant parameters detected at AOC 8 in the soil, s,ediment. 

surface water. and groundwater. However. pesticides were also found in excess of nature and extent 

screening levels in sediment and groundwater, and PCBs were found in isolated locations in the sediment 

and surface water of the wetland area. Appendix C provides a thorough description of the physical and 

chemical properties of the contaminants detected at AOC B. 

In general. metals are adsorbed onto soil and organic matter. greatly reducing both mobility and potential 

for transport in the aqueous phase. Geotechnical data collected during the preliminary RI present a 

relatively high total organic content of 6.100 mglkg indicating the media's ability to minimize metals 

migration byadso"rption. Although many metals are water-insoluble. (e.g., zinc and copper) the solubility 

of some species, like arsenic. is heavily influenced by factors such as pH and speciation. The transport of 

lead in the environment is strongly influenced by the speciation of the ion. Since sorption appears to exert 

a dominant effect on the distribution of lead in the environment, lead is strongly complexed to organiC 

materials in soil (Clement Associates. 1985). Although sorption tends to reduce the mobility of inorganics 

in the subsurface. strong associations with soil particles may increase the perSistence of inorganic 

contamination. Contaminants that persist in the solid media may also continue to be present in 
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groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations would remain low. 

Pesticides were also detected in isolated areas of sediment and groundwater at AOC B (e.g., 4,4-DDE 

and dieldrin). The pesticides are not expected to migrate significantly due to (1) the relatively low solubility 

of pesticides in water, (2) low vapor pressures, (3) low Henry’s Law constants, and especially, (4) soil and 

sediment/water partition coefficients that strongly favor soil and sediment sorption. As shown in 

Appendix C, pesticides are some of the most immobile and persistent of environmental organic 

contaminants. For example, the half-lives for the biodegradation in groundwater of 4,4’-DDE (i.e., for 

groundwater under anaerobic conditions) can be as long as 31 years while the half-life for dieldrin could 

be 6 years (Howard et. al., 1991). 

For the same reasons as pesticides, PCBs are also some of the most immobile and persistent of 

environmental organic contaminants. However, in the environment, the composition of PCBs may differ 

from commercial mixtures (e.g., Aroclor-1016, -1232, -1260, etc.). This difference occurs because after 

release into the environment, the composition of PCB mixtures change over time, through partitioning and 

chemical transformation, and preferential bioaccumulation (EPA, 1996b). The efficiency of these 

mechanisms often depends on the chlorine content of the PCB mixture or congener. Of the PCB mixtures 

detected in excess of screening levels, Aroclor-1260 is the most highly chlorinated with an average 

chlorine content of 60 percent. Aroclor-1016 has approximately 41 percent chlorine while Aroclor-1232 

has the lowest average chlorine content of 32 percent. 

Partitioning in the environment of PCB congeners would be by adsorption of PCBs to organic materials, 

sediments, and soils. This behavior tends to increase with chlorine content of the PCBs and organic 

content of the other material. Volatilization and solubility of the lower chlorinated congeners (e.g., the PCB 

congeners present in Aroclor-1232) would occur while limited volatilization and solubility of the higher 

chlorinated congeners would take place (e.g., the PCB congeners present in Aroclor-1260). During 

biodegradation of PCBs, anerobic bacteria in sediments selectively remove chlorines from meta and para 

positions of the PCB congener appearing to reduce the toxicity and bioaccumulation potential of residues. 

Aerobic bacteria break open the carbon rings through oxidation and also remove chlorines; however, 

aerobic biodegradation occurs mostly with PCBs containing lower percentages of chlorine (e.g., PCB 

congeners found in Aroclor-1016 and Aroclor-1232 and other congeners that typically contain 1 to 

4 chlorines). Photolysis can also slowly break down congeners with high chlorine content. 

Because PCB detections were isolated and in the low range, these chemicals do not have a significant 

potential for contaminant migration at AOC B. 
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groundwater due to contact with the solid media; however, as long as environmental factors that affect 

sorption and solubility (like pH) remain unchanged, aqueous concentrations would remain low. 

Pesticides were also detected in isolated areas of sediment and groundwater at AOC B (e.g., 4,4'-DDE 

and dieldrin). The pesticides are not expected to migrate significantly due to (1) the relatively low solubility 

of pesticides in water, (2) low vapor pressures, (3) low Henry's Law constants, and especially, (4) soil and 

sediment/water partition coefficients that strongly favor soil and sediment sorption. As shown in 

Appendix C, pesticides are some of the most immobile and persistent of environmental organic 

contaminants. For example, the half-lives for the biodegradation in groundwater of 4,4'-DDE (Le., for 

groundwater under anaerobic conditions) can be as long as 31 years while the half-life for dieldrin could 

be 6 years (Howard et. aI., 1991). 

For the same reasons as pesticides, PCBs are also some of the most immobile and persistent of 

environmental organic contaminants. However, in the environment, the composition of PCBs may differ 

from commercial mixtures (e.g., Aroclor-1016, -1232, -1260, etc.). This difference occurs because after 

release into the environment, the composition of PCB mixtures change over time, through partitioning and 

chemical transformation, and preferential bioaccumulation (EPA, 1996b). The efficiency of these 

mechanisms often depends on the chlorine content of the PCB mixture or congener. Of the PCB mixtures 

detected in excess of screening levels, Aroclor-1260 is the most highly chlorinated with an average 

chlorine content of 60 percent. Aroclor-1016 has approximately 41 percent chlorine while Aroclor-1232 

has the lowest average chlorine content of 32 percent. 

Partitioning in the environment of PCB congeners would be by adsorption of PCBs to organic materials, 

sediments, and soils. This behavior tends to increase with chlorine content of the PCBs and organic 

content of the other material. Volatilization and solubility of the lower chlorinated congeners (e.g., the PCB 

congeners present in Aroclor-1232) would occur while limited volatilization and solubility of the higher 

chlorinated congeners would take place (e.g., the PCB congeners present in Aroclor-1260). During 

biodegradation of PCBs, anerobic bacteria in sediments selectively remove chlorines from meta and para 

positions of the PCB congener appearing to reduce the toxiCity and bioaccumulation potential of residues. 

Aerobic bacteria break open the carbon rings through oxidation and also remove chlorines; however, 

aerobic biodegradation occurs mostly with PCBs containing lower percentages of chlorine (e.g., PCB 

congeners found in Aroclor-1016 and Aroclor-1232 and other congeners that typically contain 1 to 

4 chlorines). Photolysis can also slowly break down congeners with high chlorine content. 

Because PCB detections were isolated and in the low range, these chemicals do not have a significant 

potential for contaminant migration at AOC B. 
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The IRA completed at AOC B in 1996 removed most of the contaminant source (i.e., debris and 

associated contaminated soil) for proper offsite treatment and disposal. It appears this IRA was ‘effective 

in reducing inorganic groundwater contamination (i.e., by metals) between 1993 and 1996 (only thallium 

was detected in excess of screening levels in groundwater in 1996). The pesticide contamination of 

groundwater that was detected for the first time in 1996 was detected at levels that are consisl:ent with 

historic non-point uses in the vicinity of AOC B. 

9.6 BASELINE HUMAN HEALTH RISK ASSESSMENT - AOC B 

This section presents the baseline human health risk assessment for AOC B. It describes a qualitative 

and quantitative assessment of actual or potential risks for AOC B. It also includes the preliminary risk 

evaluation, data evaluation, toxicity assessment, exposure assessment, risk characterization, and RGOs. 

The methodologies and techniques used in the assessment are outlined in Section 3.2 of Appendix C. 

Conclusions about the baseline human health risk assessment are presented in Section 9.1.6.8. 

Preliminarv Risk Evaluation 

A PRE was conducted to determine if a baseline human health risk assessment was required. The PRE 

entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is greater than 

IE-04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will require further 

evaluation. Appendix C, Section 3.2.1 contains the methods used for preliminary risk assessment 

analysis. 

Tables 9-5 and 9-6 summarize the PRE for AOC B for carcinogenic risks and noncarcinogenic risks, 

respectively. The risk ratios calculated for the industrial land use scenario are less than 1 E-04 anld 1 .O for 

carcinogenic and noncarcinogenic effects, respectively. However, the risk ratios calculated for the 

residential land use scenario are greater than 1 E-04 and 1 .O for carcinogenic and noncarcinogenic: effects, 

respectively. Therefore, a baseline human health risk assessment is necessary for AOC B. The primary 

contributor to carcinogenic risk in arsenic and beryllium in sediment and surface water. The primary 

contributors to noncarcinogenic risk in sediment are antimony, arsenic, cadmium, chromium VI, copper, 

iron, manganese, zinc, and Aroclor-1016. In surface water contributors to noncarcinogenic risk are 

antimony, chromium VI, iron, mercury, thallium, zinc, and Aroclor-1016. 
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The I RA completed at AOC B in 1996 removed most of the contaminant source (i.e., debris and 

associated contaminated soil) for proper offsite treatment and disposal. It appears this IRA was ·effective 

in reducing inorganic groundwater contamination (i.e., by metals) between 1993 and 1996 (only thallium 

was detected in e)i;cess of screening levels in groundwater in 1996). The pesticide contamination of 

groundwater that was detected for the first time in 1996 was detected at levels that are consistent with 

historic non-point uses in the vicinity of AOC B. 

9.6 BASELINE HUMAN HEALTH RISK ASSESSMENT - AOe B 

This section presents the baseline human health risk assessment for AOC B. It describes a qualitative 

and quantitative assessment of actual or potential risks for AOe B. It also includes the preliminary risk 

evaluation, data evaluation, toxiCity assessment, exposure assessment, risk characterization, and RGOs. 

The methodologies and techniques used in the assessment are outlined in Section 3.2 of Appendix C. 

Conclusions about the baseline human health risk assessment are presented in Section 9.1.6.8. 

9.6.1 Preliminary Risk Evaluation 

A PRE was conducted to determine if a baseline human health risk assessment was required. The PRE 

entails a risk screening process whereby ratios of the maximum media concentration as compared to their 

respective screening values are derived (EPA, 1994b). If the risk ratio for carcinogens is greater than 

1E-04 or the risk ratio for noncarcinogenic chemicals is greater than 1.0, the site will require further 

evaluation. Appendix e, Section 3.2.1 contains the methods used for preliminary risk assessment 

analysis. 

Tables 9-5 and 9-6 summarize the PRE for AOC B for carcinogenic risks and noncarcinogenic risks, 

respectively. The risk ratios calculated for the industrial land use scenario are less than 1 E-04 and 1.0 for 

carcinogenic and noncarcinogenic effects, respectively. However, the risk ratios calculated for the 

residential land use scenario are greater than 1 E-04 and 1.0 for carCinogenic and noncarcinogenic effects, 

respectively. Therefore, a baseline human health risk assessment is necessary for AOe B. The primary 

contributor to carcinogenic risk in arsenic and beryllium in sediment and surface water. The primary 

contributors to noncarcinogenic risk in sediment are antimony. arsenic, cadmium. chromium VI. copper, 

iron, manganese. zinc, and Aroclor-1016. In surface water contributors to noncarcinogenic risk are 

antimony. chromium VI, iron, mercury. thallium. zinc, and Arociof-1016. 
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TABLE 9-5 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
AOC B 

NAS KEY WEST 

Chemical* 
INORGANICS 

Arsenic 

Beryllium 
PESTlClDESlPCBs 

Media Concentration Screening Values Risk Ratio 
(Maximum Detected Value) Residential Industrial Residential Industrial 

Surface Surface Surface 
Soil Sediment Water Soil Sediment Water Soil Soil Sediment Water Soil 

0.73 27.1 70.3 0.43 1 0.43 1 0.045 3.8 2E-08 6E-05 2E-03 2E-07 

ND 1.5 1.6 0.15 1 0.15 1 0.016 1.3 NA 1 E-05 1 E-04 NA 

*All soil and sediment metal concentrations are in mglkg; all soil and sediment VOC, SVOC, and pesticide/PCB concentrations are in pglkg; and all water site data are in pg/L. 
ND = Not detected. 
NA = Not applicable. 

<0 
I 

0'1 
(J') 

Chemical· 
INORGANICS 
Arsenic 
Beryllium 
PESTICIDES/PCBs 
4,4'-000 
4,4'-00E 
4,4'-00T 
Aroclor-1016 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Dieldrin 
gamma-BHC (lindane) 
Heptachlor 
Heptachlor Epoxide 

TABLE 9-5 

PRELIMINARY RISK EVALUATION - CARCINOGENIC EFFECTS 
AOCB 

NAS KEY WEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial I I Surface I Sediment I Surface 

Soil Sediment Water Soil Water Soil Soil 

NO 12.6 NO 2,700 2,700 0.28 24,000 NA 
NO 15.7 NO 1,900 1,900 0.2 17,000 NA 
NO 6.4 NO 1,900 1,900 0.2 17,000 NA 
NO NO 2 319 319 0.0335 2,860 NA 
NO NO 2 319 319 0.0335 2,860 NA 
NO NO 2 319 319 0.0335 2,860 NA 
NO NO 2 319 319 0.0335 2,860 NA 
NO 470 NO 319 319 0.0335 2,860 NA 
NO 402 NO 319 319 0.0335 2,860 NA 
NO 28.8 NO 40 40 0.0042 360 NA 
NO 8.7 NO 490 490 0.052 4,400 NA 
NO 6.9 NO 140 140 0.0023 1,300 NA 
NO 3 NO 70 70 0.0012 630 NA 

Risk Sums by Medium 2E-06 
Risk Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

I Sediment I Surface 
Water Soli 

5E-09 NA NA 
8E-09 NA NA 
3E-09 NA NA 

NA 6E-05 NA 
NA 6E-05 NA 
NA 6E-05 NA 
NA 6E-05 NA 

2E-06 NA NA 
1E-06 NA NA 
7E-07 NA NA 
2E-08 NA NA 
5E-08 NA NA 
4E-08 NA NA 
7E-05 2E-03 2E-07 

2E-03 2E-07 

• All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and pesticide/PCB concentrations are in jJg/kg; and all water site data are in jJg/L. 
NO = Not detected. 
NA = Not applicable. 



TABLE 9-6 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
AOC B 

NAS KEY WEST 

Media Concentration 
(Maximum Detected Value) 1 

I I Surface I 
Chemical* 

INOj?CANlCS 
Soil 1 Sediment Water 

I ~~~~ Screening Values 
Residenl :ial 

I Surface 
1 Soil 1 Sediment Water 

Industrial 

Soil Soil 

Risk Ratio 
Residential Industrial 

Surface 
Sediment Water Soil 

1 7E-03 1 
.--.-*-- 
inum 677 1 5.470 i ND I 78.000 1 78,000 1 37,000 l,OOO,OOO~ 9E-02 7E-01 I NA 

-ND 1 ’ ii7 l 268 
. ..a ., ..- ‘.- 1 

..--.iic 0.73 27.1 70.3 
Barium 16.8 213 116 5. 
Bervllium ND 1.5 1.6 

ICadmium ---...*-... I NO . _-I 15.6 ND 
Chromium VI I 4.1 141 115 390 I 390 I 180 1 IO!0 
Cnhalt 1.3 9.7 2 ----.- 
Copper 
Iron 
Manganese 

Mercury 
Nickel 
Selenium 

Silver 
Thslli,wm 

11.9 420 72.5 31100 
2,000 116,000 1,970 23,000 , 

11.7 388 48.4 1800 I 

ND 1.2 1.5 
2.18 151 49.6 I,--- , 

ND 1.3 ND 390 I 390 I 180 1 

ND 0.7 ND 
Nn Nl-l A7 f-s3 I 63 I 2.9 1 

NA 
390 1 390 1 180 1 10,000 NA 2E-02 NA NA 

2E+Ol NA I II~III”111 ..I ._I . . . -.- -.- 160 NA NA 
Tin 1 ND 1 12.2 1 98.7 1 47,000 47,000 22,000 1 ,OOO,OOO NA 3E-03 5E-02 NA 

550 550 2,600 14,000 NA 7E-01 3E-01 NA 
23.000 23.000 11,000 610,000 3E-02 2E+OO 1 E+OO 1 E-03 

Vanadium 
Zinc 

PESTlClDESlPCBs 
12.45TP Isilvex) 

1 ND 1 40.5 66.1 
I 61.8 [ 3,680 1,290 

1 ND 5.2 0.1, I 7on nnn I -ren nnn 
, ,O”,““” 

-. i 
ND 6.4 ND 

, r-1016 1 ND ND 2 I $500 1 5:500 
r-1754 1 ND 470 ND I 1.600 I 1.600 Aroclo. .__ .- 

Dieldrin 1 ND 1 28.8 1 ND 
Endosulfan I 1 ND I 19.5 1 ND 
Fl-8 linclllfan clllfate I ND I 191 ND I 47. 

1 7E-05 1 3E-03 I NA I NA 

,001 NA 1 

t 
._- 
ND t 32.51 

. .- 
ND -..-.... 

n=nma-BHC (lindane) 1 ND 1 8.7 1 ND 391 

ltachlor 1 ND I 6.9 1 ND 

i i 3 
_.- 
NU epoxide 

*All soil and sediment metal concentrations are in mg/kg; all soil and sediment VOC, SVOC, and PesticideslPCB concentrations are in ug/kg; and all water site data are in ug/L. 
ND = Not detected. 
NA = Not applicable. 

Chemical* 
INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium VI 
Cobalt 
Copper 
Iron 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 
PESTICIDES/PCBs 
2,4,5-TP (silvex) 
4,4'-DDT 
Aroclor-1016 
Aroclor-1254 . 
Dieldrin 
Endosulfan I 
Endosulfan sulfate 
Endrin 
gamma-BHC (lindane) 
Heptachlor 
Heptachlor epoxide 

TABLE 9-6 

PRELIMINARY RISK EVALUATION - NONCARCINOGENIC EFFECTS 
AOCB 

NASKEYWEST 

Media Concentration Screening Values 
(Maximum Detected Value) Residential Industrial I I Surlace I Sediment I Surface 
Soil Sediment Water Soil Water Soil Soil 

677 5,470 NO 78,000 78,000 37,000 1,000,000 9E-02 
NO 11.2 268 31 31 15 820 NA 

0.73 27.1 70.3 23 23 11 610 3E-01 
16.8 213 116 5,500 5,500 2,600 140,000 3E-02 

NO 1.5 1.6 390 390 180 1,000 NA 
NO 15.6 NO 39 39 18 1,000 NA 

4.1 141 115 390 390 180 10,000 1E-01 
1.3 9.7 2 4,700 4,700 2,200 120,000 3E-03 

11.9 420 72.5 3,100 3,100 1,500 82,000 4E-02 
2,000 116,000 1,970 23,000 23,000 11,000 610,000 9E-01 

11.7 388 48.4 1800 1800 840 47,000 7E-02 
NO 1.2 1.5 23 23 11 610 NA 

2.18 151 49.6 1,600 1,600 730 41,000 1E-03 
NO 1.3 NO 390 390 180 10,000 NA 
ND 0.7 ND 390 390 180 10,000 NA 
ND ND 4.7 6.3 6.3 2.9 160 NA 
ND 12.2 98.7 47,000 47,000 22,000 1,000,000 NA 
ND 40.5 66.1 550 550 2,600 14,000 NA 
61.8 3,680 1,290 23,000 23,000 11,000 610,000 3E-02 

ND 5.2 0.11 780,000 780,000 370 20,000,000 NA 
ND 6.4 ND 39,000 39,000 18 1,000,000 NA 
ND ND 2 5,500 5,500 2.6 140,000 NA 
ND 470 ND 1,600 1,600 0.73 41,000 NA 
ND 28.8 ND 3,900 3,900 1.8 100,000 NA 
ND 19.5 ND 470,000 470,000 220 12,000,000 NA 
ND 1.9 ND 47,0000 470,000 220 12,000,000 NA 
ND 32.5 ND 23,000 23,000 11 610,000 NA 
ND 8.7 ND 39,000 39,000 180 610,000 NA 
ND 6.9 ND 39,000 39,000 18 1,000,000 NA 
Nu 3 Nu i,OOO i,OOO - .- 27,000 NA U.4f 

Hazard Sums by Medium 2E+OO 
Hazard Sums by Use Scenario 

Risk Ratio 
Residential Industrial 

1 Sediment .1 
Surface 
Water Soil 

7E-01 NA 7E-03 
4E+00 2E+02 NA 
1E+01 6E+01 1E-02 
4E-01 5E-01 1E-03 
4E-02 9E-02 NA 
4E+00 NA NA 
4E+00 6E+00 4E-03 
2E-02 9E-03 1E-04 
1E+00 5E-01 2E-03 
5E+01 2E+00 3E-02 
2E+00 6E-01 3E-03 
5E-01 1E+00 NA 
9E-01 7E-01 5E-04 
3E-02 NA NA 
2E-02 NA NA 

NA 2E+01 NA 
3E-03 5E-02 NA 
7E-01 3E-01 NA 
2E+00 1E+00 1E-03 

7E-05 3E-03 NA 
2E-03 NA NA 

NA 8E+00 NA 
3E+00 NA NA 
7E-02 NA NA 
4E-04 NA NA 
4E-05 NA NA 
1E-02 NA NA 
4E-03 NA NA 
2E-03 NA NA 
3E-02 NA UA 

'''''' 
8E+01 3E+02 6E-02 
4E+02 6E-02 

* All soil and sediment metal concentrations are in mglkg; all soil and sediment vac, svac, and Pesticides/PCB concentrations are in Ilglkg; and all water site data are in Ilg/L. 
ND = Not detected. 
NA = Not applicable. 
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9.6.2 Data Evaluation 

A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

9.6.2.1 Soils 

Several metals were detected in the surface soil sample collected at AOC B. The occurrence and 

distribution of chemicals in surface soils are presented in Table 9-7. Summary statistics, COPC selection 

results, and representative concentrations for chemicals detected in AOC B soils are also presented in this 

table. The following chemicals were selected as COPCs at AOC B for surface and subsurface soils: 

SURFACE SOILS SUBSURFACE SOILS 

Inoroanics Orqanics lnoroanics Oroanics 

None Selected None Sampled None Sampled None Sampled 

Inorganic chemicals in surface soils were detected at levels below RBCs developed for the residential land 

use scenario. Therefore, no inorganic COPCs were selected from surface soils. Organic chemicals were 

not analyzed for in surface soil samples. 

9.6.2.2 Sediment and Surface Water 

Several pesticides, PCBs, and metals were detected in one or more of the sediment samples collected at 

AOC B. Four Aroclors, 2,4,5TP (Silvex), and several metals were detected in one surface-water sample 

collected at AOC B. The occurrence and distribution of chemicals in sediment and surface water are 

presented in Tables 9-8 through 9-l I. Summary statistics, COPC selection results, and representative 
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A list of the COPCs was developed for each environmental medium, as necessary. The COPCs were 

selected in accordance with the protocol established in the workplan (ABB, 1995). Only those chemicals 

found to be of potential concern were considered for evaluation in the quantitative risk assessment. A 

discussion of those chemicals identified as COPCs for each medium is provided in this section. 

9.6.2.1 Soils 

Several metals were detected in the surface soil sample collected at AOC B. The occurrence and 

distribution of chemicals in surface soils are presented in Table 9-7. Summary statistics, COPC selection 

results, and representative concentrations for chemicals detected in AOC B soils are also presented in this 

table. The following chemicals were selected as COPCs at AOC B for surface and subsurface soils: 

Inorganics 

None Selected 

SURFACE SOILS 

Organics 

None Sampled 

SUBSURFACE SOILS 

Inorganics 

None Sampled 

Organics 

None Sampled 

Inorganic chemicals in surface soils were detected at levels below RBCs developed for the residential land 

use scenario. Therefore, no inorganic COPCs were selected from surface soils. Organic chemicals were 

not analyzed for in surface soil samples. 

9.6.2.2 Sediment and Surface Water 

Several pesticides, PCBs, and metals were detected in one or more of the sediment samples collected at 

AOC B. Four Aroclors, 2,4,5-TP (Silvex), and several metals were detected in one surface-water sample 

collected at AOC B. The occurrence and distribution of chemicals in sediment and surface water are 

presented in Tables 9-8 through 9-11. Summary statistics, CO PC selection results, and representative 
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TABLE S-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

INORGANICS IN SURFACE SOILS AT AOC B (mglkg) 

NAS KEY WEST 

Chemical 

Background 

Frequency Range 

of of Positive 

Detection Detection 

Site 

Frequency Range of Average of Average Applicable Representative Basis of 
of Positive Detected of ail Risk-Based Concentration COPC 

Average Detection Detection Values Values Concentration for Site Data COPC Selection’ 
677 677 7.800 677 N A \iuminum 14114 120 - 4,250 1,887 Ill 677 - 677 

r\rsenic 6/l 5 0.63 - 2.7 1.29 111 0.727 - 0.73 1 0.7271 0.7271 0.43 1 0.7271 N 1 G 

Barium 15115 4.4 - 17.7 10.51 l/l 16.8 - 16.8 I 16.8 I 16.8 I 550 I 16.8 1 N 1 A 
: i 

I I 
I I 1 

I I 
:hromium** 15/15 1.9 - 15.5 6.021 l/l I 4.12 - 4.12 1 4.12 1 4.12 1 39 1 N A 

SobaIt I I 
4.12 1 1 

7115 0.22 - 0.51 I 0.291 l/l 1.32 - 1.32 j 1.32 1 1.32 1 470 I 1321 N t A 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (WBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion, 

*A - Not COPC (MaxcRBC) 

G - Not COPC (MaxsRBC 8 MaxcWBkgdAvg) 

“As Chromium Vi 

co 
I c.n co 

TABLE 9-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

INORGANICS IN SURFACE SOILS AT AOC B (mg/kg) 

NASKEYWEST 

Background Site 
Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

Aluminum 14/14 120 - 4,250 1,887 111 677 - 677 677 677 7,800 677 

Arsenic 6/15 0.63 - 2.7 1.29 111 0.727 - 0.73 0.727 0.727 0.43 0.727 

Barium 15/15 4.4 - 17.7 10.51 1/1 16.8 - 16.8 16.8 16.8 550 16.8 

Chromium-- 15/15 1.9 - 15.5 6.02 1/1 4.12 - 4.12 4.12 4.12 39 4.12 

Cobalt 7/15 0.22 - 0.51 0.29 111 1.32 - 1.32 1.32 1.32 470 1.32 

Copper 14/15 1.3 - 15.6 5.43 111 11.9 - 11.9 11.9 11.9 310 11.9 

Iron 14/14 98.1 - 2,260 1,167 1/1 2,000 - 2,000 2,000 2,000 2,300 2,000 

Manganese 14/14 2.6 - 33.7 17.65 1/1 11.7 - 11.7 11.7 11.7 180 11.7 

Nickel 11/15 0.63 - 4.1 1.67 111 2.18 - 2.18 2.18 2.18 160 2.18 

Zinc 12/15 0.63 - 89.1 15.22 1/1 61.8 - 61.8 61.8 61.8 2,300 61.8 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 

-A - Not COPC (Max<RBC) 

G - Not COPC (Max>RBC & Max<2XBkgdAvg) 

-As Chromium VI 

Basis of 

CO PC 

CO PC Selection* 

N A 

N G 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 



TABLE 9-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

INORGANICS IN SEDIMENT AT AOC B (mglkg) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative Basis of 
of of Positive of Positive Detected of ail Risk-Based Concentration COPC 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC Selection* 
Aluminum 12/12 97.7 - 3,350 1,332 38138 - 1,090 - 5,470 3,174 3,174 7,800 3,610 N A 

Antimony O/l 3 Not detected - 6142 0.5 - 11.2 3.2 4.21 3.1 8.98 Y C 

Silver II13 0.5 - 0.5 0.27 2142 0.46 - 0.7 0.58 0.79 39 0.7 N A 

Tin Ii2 0.99 - 0.99 2.85 114 12.2 - 12.2 12.2 8.29 4,700 12.2 N A 

Vanadium 13113 1.6 - 11.7 5.08 22142 1.4 - 40.5 9.87 5.47 55 12.8 N A 

Zinc 8/I 3 3.5 - 140 25.74 42l42 2.19 - 3,680 440.26 440.26 2,300 2,110 Y C 

Notes: 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1, 

Sediment RBCs are adapted using residential soil RBC. 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 

C - COPC (Max>RBC & MaxQXBkgdAvg, inorganics) 

“As Chromium VI 

<0 
en 
o 

Chemical 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium·· 

Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Tin 
Vanadium 
Zinc 

Notes: 

TABLE 9-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

INORGANICS IN SEDIMENT AT AOC B (mg/kg) 

NASKEYWEST 

Background Site 
Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 
Detection Detection Average Detection Detection Values Values Concentration for Site Data 

12112 97.7 - 3,350 1,332 38/38 . 1,090 - 5,470 3,174 3,174 7,800 3,610 
0/13 Not detected - 6/42 0.5 - 11.2 3.2 4.21 3.1 8.98 
8/12 1.5 - 7 2.63 42/42 0.856 - 27.1 4.97 4.97 0.43 6.36 
13/13 5. - 15.2 9.27 42/42 5.4 - 213 22.83 22.83 550 24.9 
1113 0.12 - 0.12 0.06 7/42 0.07 - 1.5 0.29 0.23 0.15 0.368 
3/13 0.06 - 0.9 0.22 13/42 0.58 - 15.6 4.03 1.61 3.9 2.04 
8/13 2.1 - 11.7 5.01 41/42 3.25 - 141 19.41 19.00 39 22.6 
2/13 0.12 - 0.56 0.47 35/42 0.43 - 9.7 2.98 2.90 470 4.42 
13/13 0.76 - 34.6 8.88 28/42 1.99 - 420 61.52 41.51 310 123 
12/12 109. - 3,640 1,199 38/38 824 - 116,090 11,496 11,496 2,300 16,400 
12/13 5.5 - 56.5 17.97 21/42 7.7 - 302 60 34.52 400 42.1 
12112 4 - 38.6 15.39 38/38 8.75 - 388 50.26 50.26 180 63.1 
4/13 0.04 - 0.07 0.05 15142 0.02 - 1.2 0.14 0.10 2.3 0.111 
10/13 0.7 - 5.5 2.15 31/42 2.64 - 151 20.85 15.97 160 22.2 
2/13 0.24 - 0.59 0.68 6/42 0.53 - 1.3 0.87 38.20 39 1.3 
1/13 0.5 - 0.5 0.27 2/42 0.46 - 0.7 0.58 0.79 39 0.7 
1/2 0.99 - 0.99 2.85 114 12.2 - 12.2 12.2 8.29 4,700 12.2 

13/13 1.6 - 11.7 5.08 22/42 1.4 - 40.5 9.87 5.47 55 12.8 
8/13 3.5 - 140 25.74 42142 2.19 - 3,680 440.26 440.26 2,300 2,110 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Sediment RBCs are adapted using residential soil RBC. 

CO PC 
N 
Y 
Y 
N 
Y 
Y 
Y 
N 
Y 
Y 
N 
Y 
N 
N 
N 
N 
N 
N 
Y 

An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 

*A - Not COPC (Max<RBC) 
C - COPC (Max>RBC & Max>2XBkgdAvg, inorganics) 

**As Chromium VI 

Basis of 
COPC 

Selection· 
A 
C 
C 
A 
C 
C 
C 
A 
C 
C 
A 
C 
A 
A 
A 
A 
A 
A 
C 



TABLE 9-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

ORGANICS IN SEDIMENT AT AOC B (vg/kg) 

NAS KEY WEST 

Chemical 

PESTlClDESlPCBs 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative Basis of 

of of Positive of Positive Detected of all Risk-Based Concentration COPC 

Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC Selection’ 

2,4,5-TP (silvex) 0110 Not detected - l/IO 

4,4’-DDD l/12 3.9 - 3.9 13.03 818 

4/V-DDE 5112 2.2 - 149 19.85 lO/lO 

4,4’-DDT 1 I/12 1 3.7 - 3.7 1 13.021 818 

Aroclor-I 254 1 019 1 Not detected 1 - 1 II12 

5.2 - 5.2 5.2 4.46 63,000 5.2 N A 

2.2 - 12.6 4.34 4.34 2,700 7.59 N A 

1.7 - 15.7 4.53 4.53 1,900 7.2 N A 

3.2 - 6.4 4.54 4.54 1,900 5.67 N A 

470 - 470 470 56.22 320 448 Y B 

Aroclor-1260 II15 40.8 - 40.8 70.57 3/12 

Dieldrin o/12 Not detected - 419 

Endosulfan I 3112 1.2 - 2.7 6.7 818 

-SEMIVOLATILE ORGANIC COMPOUNDS 

IPhenanthrene 1 0113 I Not detected 1 - I 114 55 - 55 I 55 I 137.501 I 55 Ivl F 1 

Notes: 

Because most organ& are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

B - COPC (Max>RBC, organ&) 

F - COPC (eval. qual.) 
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TABLE 9-9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

ORGANICS IN SEDIMENT AT AOC B (JIg/kg) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk·Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

PESTICIDES/PCBs 

2,4,5-TP (silvex) 0/10 Not detected - 1/10 5.2 - 5.2 5.2 4.46 63,000 5.2 

4,4'-DDD 1/12 3.9 - 3.9 1303 8/8 2.2 - 12.6 4.34 4.34 2,700 7.59 

4,4'-DDE 5/12 2.2 - 149 19.85 10/10 1.7 - 15.7 4.53 4.53 1,900 7.2 

4,4'-DDT 1/12 3.7 - 3.7 1302 8/8 3.2 - 6.4 4.54 4.54 1,900 5.67 

Aroclor-1254 0/9 Not detected - 1/12 470 - 470 470 56.22 320 448 

Aroclor -1260 1/15 40.8 - 40.8 70.57 3/12 17 - 402 146 53.02 320 328 

Dieldrin 0/12 Not detected - 4/9 2.2 - 28.8 8.95 4.63 40 12.3 

Endosulfan I 3/12 1.2 - 2.7 6.7 8/8 2.4 - 19.5 6.1 6.10 47,000 11.1 

Endosulfan sulfate 0/9 Not detected - 1/8 1.9 - 1.9 1.9 2.30 47,000 1.9 

Endrin 1/12 1.4 - 1.4 12.89 5/8 1.4 - 32.5 7.7 5.24 2,300 19.6 

gamma-BHC (lindane) 4/12 1.2 - 2.1 6.72 5/6 1.2 - 8.7 3.0 3.31 490 8.7 

Heptachlor 2/12 1.1 • 1.3 6.51 5/8 0.85 - 6.9 2.23 1.60 140 3.91 

Heptachlor epoxide 0/9 Not detected - 6/8 0.85 - 3 1.73 1.96 70 3 

SEMIVOLA TILE ORGANIC COMPOUNDS 

1 Phenanthrene 1 0/13 1 Not detected 1/4 55 - 55 55 137.501 55 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Sediment RBCs are adapted using residential soil RBC 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

*A - Not COPC (Max<RBC) 

B - COPC (Max>RBC, organics) 

F - CO PC (eva I. qual.) 

COPC 

N 

N 

N 

N 

Y 

Y 

N 

N 

N 

N 

N 

N 

N 

y 

Basis of 

COPC 

Selection" 

A 

A 

A 

A 

B 

B 

A 

A 

A 

A 

A 

A 

A 

F 
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TABLE 9-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

INORGANICS IN SURFACE WATER AT AOC B (pg/L) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative Basis of 
of of Positive of Positive Detected of all Risk-Based Concentration COPC 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC Selection* 

Antimony 4/I 3 3.5 - 205 33.71 4/l 4 181 - 268 217 63.51 14 I 268 I Y I C 
Arsenic 3113 2.6 - 5.2 3.97 II14 70.3 - 70.3 70.3 7.66 0.01 8 1 11.9 I Y I C 1 
Barium 11113 

, 
4.7 - 16.3 6.93 14114 6.7 116 - 33.44 33.44 - I 60.3 i Y 1 H I 

Bervllium 2/l 3 0.17 - 0.26 0.22 II14 16-I 

Chromium** I l/13 I 16.4 - 16.4 I 
I I 

2.621 i/14 I ..- ” 
Cobalt 1 O/13 I Not detected I - I 

6 1.6 0.29 0.0077 0.533 Y c 
115 - 115 115 . 10.12 170 17.1 N A 

Ill4 I 2 -2 2 3.64 - 7 Y H ..-. --_--___ 

Copper 
I 1 

II13 2-2 
I 

2.26 9114 7.3 - 72.5 18.09 12.95 1,300 I 24.3 1 il 1 i I 
Iron 5/l 2 8.5 - 170 24.7 8110 227 - 1,970 644.5 516 I 1,970 1 Y 1 H 
Lead O/l 2 Not detected - 2114 - I 40 71 I 55 5 --.- 1137 . ..-. 50 24.4 1 Y 1 C 
Mt annanese 2/12 Me&y I I 3.2 - 12.3 1 2 I 0.521 1 WI0 I - I 5.3 

--- 
48 

.-. 
4 I ’ 37 IS1 --. .-, 75 QA1 --.v *, I 48.4 1 Y 1 H I 1 6113 1 0.29 - 4.2 1 6/14 

1 
0.16 - 1. 

Nickel I O/13 I Not detected I - I WI4 1 

I 
5 1 0.441 0.221 0.14 1 0.4271 Y 1 c 

5.5 - 49.6 1 32.101 10.161 610 I 25.6 1 N 1 A --.- 

Thallium 2113 7.4 - 12 4.73 ii4 4.1 - 4.7 4.4 4.63 1.7 4.7 i i 
Tin o/4 Not detected - II4 98.7 - 98.7 98.7 35.93 - 98.7 Y H 

Vanadium 2113 2 - 2.8 1.99 1114 66.1 - 66.1 66.1 6.51 

Zinc 5/l 3 1.4 - 39.6 7.19 4/l 4 6.2 - 1,290 391 112.40 - I 1,290 1 Y 1 H I 

Notes: 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

*A - Not COPC (MaxcRBC) 
C - COPC (MaxsRBC & Max>2XBkgdAvg, inorganics) 
G - Not COPC (Max>RBC & Maxc2XBkgdAvg) 

q 
H - COPC (lacks an RBC, but has a quantitative toxicity) 

**AS Chromium VI 
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Chemical 

Antimony 
Arsenic 
Barium 
Beryllium 
Chromium·· 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Tin 
Vanadium 
Zinc 

Notes: 

TABLE 9-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

INORGANICS IN SURFACE WATER AT AOC B (J,lg/L) 

NAS KEY WEST 

Background Site 
Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of all Risk-Based Concentration 
Detection Detection Average Detection Detection Values Values Concentration for Site Data 

4/13 3.5 - 205 33.71 4/14 181 - 268 217 63.51 14 268 
3/13 2.6 - 5.2 3.97 1/14 70.3 - 70.3 70.3 7.66 0.018 11.9 
11/13 4.7 - 16.3 6.93 14/14 6.7 - 116 33.44 33.44 - 60.3 
2/13 0.17 - 0.26 0.22 1/14 1.6 - 1.6 1.6 0.29 0.0077 0.533 
1/13 16.4 - 16.4 2.62 1/14 115 - 115 115 10.12 170 17.1 
0/13 Not detected - 1/14 2 - 2 2 3.64 - 2 
1/13 2 - 2 2.26 9/14 7.3 - 72.5 18.09 12.95 1,300 24.3 
5/12 8.5 - 170 24.7 8/10 227 - 1,970 644.5 516 - 1,970 
0/12 Not detected - 2/14 40 - 71 55.5 11.37 50 24.4 

2/12 3.2 - 12.3 2 8/10 5.3 - 48.4 32.18 25.94 - 48.4 
6/13 0.29 - 4.2 0.52 6/14 0.16 - 1.5 0.44 0.22 0.14 0.427 

0/13 Not detected - 3/14 5.5 - 49.6 32.10 10.16 610 25.6 

2/13 7.4 - 12 4.73 2/14 4.1 - 4.7 4.4 4.63 1.7 4.7 
0/4 Not detected - 1/4 98.7 - 98.7 98.7 35.93 - 98.7 

2/13 2 - 2.8 1.99 1114 66.1 - 66.1 66.1 6.51 - 11.9 

5/13 1.4 - 39.6 7.19 4/14 6.2 - 1,290 391 112.40 - 1,290 

COPC 

Y 
Y 
Y 
Y 
N 
Y 
N 
Y 
Y 
Y 
Y 
N 
N 
Y 
Y 
Y 

Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 
RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Surface water RBCs are adapted using Water Quality Standards (WQS) for consumption of water and organisms. 

*A - Not CO PC (Max<RBC) 
C - CO PC (Max>RBC & Max>2XBkgdAvg, inorganics) 
G - Not COPC (Max>RBC & Max<2XBkgdAvg) 
H - COPC (lacks an RBC, but has a quantitative toxicity) 

**As Chromium VI 

Basis of 
COPC 

Selection· 

C 
C 
H 
C 
A 
H 
A 
H 
C 
H 
C 
A 
G 
H 
H 
H 
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TABLE 9-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENICAL CONCERN 

ORGANICS IN SURFACE WATER AT AOC B (pg/L) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative Basis of 

of of Positive of Positive Detected of all Risk-Based Concentration COPC 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data COPC Selection* 

PESTlClDESlPCBs 

2,4,5-TP (silvex) 018 Not detected - l/IO 0.11 - 0.11 0.11 0.06 - 0.0661 Y H 

Aroclor-1016 0113 Not detected - 1114 2 -2 2 0.26 0.000044 0.477 Y B 

Aroclor-1232 O/l3 Not detected - 1114 2 -2 2 0.26 0.000044 0.477 Y B 

Aroclor-1242 O/l3 Not detected - 1114 2 -2 2 0.26 0.000044 0.477 Y B 

Aroclor-1248 0112 Not detected - 1114 2-2 2 0.26 0.000044 0.477 Y B 

a 
Notes: 

B Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

RBCs represent concentrations associated with a IOE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

B - COPC (Max>RBC, organics) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

o 
d 
6 
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TABLE 9-11 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENICAL CONCERN 

ORGANICS IN SURFACE WATER AT AOC B (J.lg/L) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Applicable Representative 

of of Positive of Positive Detected of a" Risk·Based Concentration 

Chemical Detection Detection Average Detection Detection Values Values Concentration for Site Data 

PESTICIDES/PCBs 

2,4,5·TP (silvex) 0/8 Not detected - 1/10 0.11 ·0.11 0.11 0.06 - 0.0661 

Aroclor·1016 0/13 Not detected - 1/14 2 - 2 2 0.26 0.000044 0.477 

Aroclor-1232 0/13 Not detected - 1/14 2 - 2 2 0.26 0.000044 0.477 

Aroclor·1242 0/13 Not detected - 1/14 2 • 2 2 0.26 0.000044 0.477 

Aroclor-1248 0/12 Not detected - 1/14 2 - 2 2 0.26 0.000044 0.477 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk·based screening levels (RBCs). 

RBCs represent concentrations associated with a 10E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Surface-water RBCs are adapted using Water Quality Standards (WQSs) for consumption of water and organisms. 

B • COPC (Max>RBC, organics) 

H - COPC (lacks an RBC, but has a quantitative toxicity) 

Basis of 

COPC 

COPC Selection· 

Y H 

Y B 

Y B 

Y B 

Y B 
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concentrations for chemicals detected in AOC B sediment and surface water are also presented in these 

tables. The following chemicals were selected as COPCs for AOC B sediment and surface water: 

Inorcanics 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Zinc 

SEDIMENT 

Ornanics 

Aroclor-I 254 
Aroclor- 1260 
Phenanthrene’ 

SURFACE WATER 

lnornanics Orqanics 

Antimony Tin** Aroclor-1016 
Arsenic Vanadium** Aroclor-1232 
Beryliium Zinc** Aroclor-1242 
Lead Aroclor-1248 
Mercury 2,4,5-TP (silvex)** 
Barium** 
Cobalt** 
Iron** 
Manganese** 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No WQSs (for consumption of water and 

organisms) are listed for those chemicals identified with two asterisks (**); however, quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Metals selected as COPCs for sediment at AOC B were detected in 50 percent or more of the samples 

except antimony and beryllium. Antimony and beryllium were detected in approximately 15 percent of the 

sediment samples analyzed. Maximum and representative concentrations of these metals exceeded 

RBCs for residential soil exposure. Two PCBs [Aroclor-1254 and Aroclor-12601 were the only organics 

detected at maximum concentrations exceeding RBCs for residential soil exposure. Phenanthrene will be 

evaluated qualitatively in the uncertainty section because it lacks a qualitative toxicity value. Soil RBCs 

are used because RBCs protective of human health for sediment exposure are not currently published by 

EPA. Sediment exposures are significantly less than soil exposures; therefore, using residential soil 

RBCs for sediment ingestion is very conservative regarding protection of human health. 

The metals selected as COPCs for surface water (antimony, arsenic, beryllium, lead, and manganese) 

were detected in less than 50 percent of the surface-water samples analyzed. These chemicals were 

detected at a maximum concentration that exceeded an applicable WQS. WQSs were used as a point of 

comparison because RBCs for typical surface-water exposure (i.e., recreational exposures) are not 

currently published by EPA. It should be noted that surface-water exposure (recreational) is significantly 

less than the exposure that provides the basis for developing an applicable WQS. Therefore, the use of 

WQSs as RBCs to select surface-water COPCs is conservative regarding protection of human health. 

AIK-OES-97-5350 9-64 CTO-0007 
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concentrations for chemicals detected in AOC B sediment and surface water are also presented in these 

tables. The following chemicals were selected as COPCs for AOC B sediment and surface water: 

Inorganics 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Zinc 

SEDIMENT 

Organics 

Aroclor-1254 
Aroclor -1260 
Phenanthrene' 

SURFACE WATER 

Inorganics 

Antimony 
Arsenic 
Beryllium 
Lead' 
Mercury 
Barium'"* 
Cobalt** 
Iron** 
Manganese** 

Tin** 
Vanadium** 
Zinc** 

Organics 

Aroclor-1016 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
2,4,5-TP (siIVex)** 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. No wass (for consumption of water and 

organisms) are listed for those chemicals identified with two asterisks (**); however, quantitative toxicity 

values are available for these chemicals and they will be evaluated quantitatively under the surface-water 

exposure pathway. 

Metals selected as COPCs for sediment at AOC B were detected in 50 percent or more of the samples 

except antimony and beryllium. Antimony and beryllium were detected in approximately 15 percent of the 

sediment samples analyzed. Maximum and representative concentrations of these metals exceeded 

RBCs for residential soil exposure. Two PCBs [Aroclor-1254 and Aroclor-1260] were the only organiCS 

detected at maximum concentrations exceeding RBCs for residential soil exposure. Phenanthrene will be 

evaluated qualitatively in the uncertainty section because it lacks a qualitative toxicity value. Soil RBCs 

are used because RBCs protective of human health for sediment exposure are not currently published by 

EPA. Sediment exposures are significantly less than soil exposures; therefore, using residential soil 

RBCs for sediment ingestion is very conservative regarding protection of human health. 

The metals selected as COPCs for surface water (antimony, arsenic, beryllium, lead, and manganese) 

were detected in less than 50 percent of the surface-water samples analyzed. These chemicals were 

detected at a maximum concentration that exceeded an applicable was. wass were used as a point of 

comparison because RBCs for typical surface-water exposure (Le., recreational exposures) are not 

currently published by EPA. It should be noted that surface-water exposure (recreational) is significantly 

less than the exposure that provides the basis for developing an applicable was. Therefore, the use of 

wass as RBCs to select surface-water COPCs is conservative regarding protection of human health. 

AIK-OES-97-5350 9-64 eTO-0007 
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No surface-water RBC for lead based on a cancer risk or HI is available. Therefore, the EPA (1996a) 

drinking water action level of 15 pg/L was used to represent the surface-water RBC. Consequently, lead 

will be evaluated qualitatively in the uncertainty section. Barium, cobalt, iron, manganese, tin, vanadium, 

zinc, and 2,4,5TP (silvex) were also selected as COPCs for surface water at AOC B. These chemicals 

did not have listed WQSs, but they do have available quantitative toxicity values. Therefore, to be 

conservative regarding protection of human health, these chemicals were included as COlPCs and 

evaluated quantitatively under the surface-water exposure pathway scenario. 

9.623 Shellfish Tissue 

Several pesticides and several metals were detected in one or more of the blue crab tissue samples 

collected at AOC B. The occurrence and distribution of chemicals in crab tissue is presented in 

Tables 9-12 through 9-13. Summary statistics and COPC selection results for chemicals detected in 

AOC B crab tissue samples are also presented in these tables. The following chemicals were selected as 

COPCs for AOC B crab tissue: 

CRAB TISSUE 
lnorqanics Orqanics 
Manganese Aldrin 
Lead* Alpha-BHC 

Chlorobenzilate 
Dieldrin 
Heptachlor Epoxide 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. 

Manganese was selected as a COPC for crab tissue at AOC B. It was detected in all eight samples at a 

range of 2.1 mg/kg to 10.9 mg/kg. Aldrin, alpha-BHC, chlorobenzilate, dieldrin, and heptachlor epoxide 

were selected as COPCs for crab tissue at AOC B. They were detected in greater than fifty percent of the 

eitght crab samples collected with the exception of alpha-BHC, which was only detected in one crab tissue 

sample. Maximum and average concentrations for chlorobenzilate exceeded its fish RBC. Chemicals that 

lack toxicity criteria (i.e. lead) will be evaluated qualitatively in the uncertainty section. 

AIK-OES-974350 9-65 CTO-0007 
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No surface-water RBC for lead based on a cancer risk or HI is available. Therefore, the EPA (1996a) 

drinking water action level of 15 J..l9/L was used to represent the surface-water RBC. Consequently. lead 

will be evaluated qualitatively in the uncertainty section. Barium, cobalt, iron, manganese. tin. vanadium, 

zinc, and 2,4,5-TP (silvex) were also selected as COPCs for surface water at AOC B. These chemicals 

did not have listed WQSs, but they do have available quantitative toxicity values. Therefore, to be 

conservative regarding protection of human health. these chemicals were included as COPCs and 

evaluated quantitatively under the surface-water exposure pathway scenario. 

9.6.2.3 Shellfish Tissue 

Several pesticides and several metals were detected in one or more of the blue crab tissue samples 

collected at AOC B. The occurrence and distribution of chemicals in crab tissue is presented in 

Tables 9-12 through 9-13. Summary statistics and COPC selection results for chemicals detected in 

AOC S crab tissue samples are also presented in these tables. The following chemicals were sE!lected as 

COPCs for AOC B crab tissue: 

CRAB TISSUE 
Inorganics 
Manganese 
Lead* 

Organics 
Aldrin 
Alpha-SHC 
Chlorobenzilate 
Dieldrin 
Heptachlor Epoxide 

No quantitative toxicity values are listed for those chemicals identified with an asterisk (*); therefore, they 

will be evaluated qualitatively in the uncertainty section. 

Manganese was selected as a COPC for crab tissue at AOC B, It was detected in all eight samples at a 

range of 2.1 mg/kg to 10.9 mg/kg. Aldrin, alpha-BHC, chlorobenzilate, dieldrin, and heptachlor epoxide 

were selected as COPCs for crab tissue at AOC B. They were detected in greater than fifty percent of the 

eitght crab samples collected with the exception of alpha-BHe, which was only detected in one crab tissue 

sample. Maximum and average concentrations for chlorobenziJate exceeded its fish RBG. Chemicals that 

Jack toxicity criteria (Le. lead) will be evaluated qualitatively in the uncertainty section. 

AIK-OES-97-5350 9-65 CTO-0007 



TABLE 9-12 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN CRAB TISSUE AT AOC B (mglkg) 

NAS KEY WEST 

Frequency of 

Background 

Range of Frequency of 

Site 

Range of 
Average Average Applicable Basis of 

of Detected of all Risk-Based COPC 
Chemical 

Arsenic 
Barium 

Chromium 

Copper 
Lead 

Manganese 
Zinc 

Detection Positive Detection Average Detection Positive Detection Values Values Concentration COPC Selection* 
14115 4.1 - 31 15.14 618 3.6 - 5.2 4.32 3.64 0.0021 N G 
?/I 5 1.1 - 3.5 1.13 318 1.6 - 3 2.3 1.12 9.5 N A 
0115 1/a 0.97 - 0.97 0.97 0.48 6.8 N A 
14115 5.5 - 60.5 20.38 ata 16.6 - 30.2 23.31 23.31 5.4 N G 
5/l 5 0.37 - 0.6 0.27 5/a 0.38 - 1.7 1.03 0.71 Y F 
12115 0.36 - 3 6 1.30 a/a 2.1 - 10.9 4.6 4.60 3.1 Y C 
15115 a.6 - 58 33.87 a/a 17.1 - 46.1 32.18 32.18 41 N A 

Notes: 

‘p 
8i 

Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg) 

RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

C - COPC (Avg>RBC & Avg>2XBkgdAvg, inorganics) 

F - COPC (eval. quai.) 

G - Not COPC (Avg>RBC & Avgc2XBkgdAvg) 

Chemical 

Arsenic 

Barium 

Chromium 

Copper 

Lead 

Manganese 

Zinc 

Notes: 

TABLE 9-12 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
INORGANICS IN CRAB TISSUE AT AOC B (mg/kg) 

NAS KEY WEST 

Background Site 

Average Average Applicable 
Frequency of Range of Frequency of Range of of Detected of all Risk-Based 

Detection Positive Detection Average Detection Positive Detection Values Values Concentration 

14/15 4.1 - 31 15.14 6/8 3.6 - 5.2 4.32 3.64 0.0021 

7/15 1.1 - 3.5 1.13 3/8 1.6 - 3 2.3 1.12 9.5 
0/15 - - 1/8 0.97 - 0.97 0.97 0.48 6.8 
14/15 5.5 - 60.5 20.38 8/8 16.6 - 30.2 23.31 23.31 5.4 
5/15 0.37 - 06 0.27 5/8 0.38 - 1.7 1.03 0.71 -

12/15 0.36 - 3.6 1.30 8/8 2.1 - 10.9 4.6 4.60 3.1 
15/15 8.6 - 58 33.87 8/8 17.1 - 46.1 32.18 32.18 41 

co Metals are selected as COPCs if average values exceed risk-based screening levels (RBCs) and site results are above background (2XBkgdAvg). en 
0> RBCs represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

(') 
-l o 
6 
§ 

Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

C - COPC (Avg>RBC & Avg>2XBkgdAvg, inorganics) 

F - CO PC (eval. qual.) 

G - Not CO PC (Avg>RBC & Avg<2XBkgdAvg) 

Basis of 

COPC 
COPC Selection" 

N G 
N A 

N A 

N G 
Y F 

Y C 

N A 
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7i TABLE 9-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN CRAB TISSUE AT AOC B (pg/kg) 

NAS KEY WEST 

Background Site 

Average Average Applicable Basis of 
Frequency Range of Frequency of Range of of Detected of all Risk-Based COPC 

Chemical of Detection Positive Detection Average Detection Positive Detection Values Values Concentration COPC Selection* 
PESTlClDESlPCBs 

4,4’-DDD 10/l 5 0.41 - 1.6 1.14 318 1.1 - 2.7 2.13 2.04 13. N A 

4$-DDE 5115 0.37 - 1.9 1.37 818 0.69 - 3.7 1.61 1.61 9.3 N A 

4.4’-DDT 5115 0.48 - 1.6 1.37 7/a 0.74 - 4.9 2.03 1.99 9.3 N A 

Aldrin S/l 5 0.13 - 3.4 0.78 518 0.22 - 0.27 0.24 0.58 0.19 Y B 

alpha-BHC 0115 Not detected II8 0.75 - 0.75 0.75 1.05 0.5 Y B 

beta-BHC l/15 0.56 - 0.56 0.83 418 0.47 - 1.2 0.69 0.87 1.8 N A 

Chlorobenzilate 8115 4.4 - 140 23.49 618 24 - 100 73 56.83 12 Y B 

Dieldrin s/15 0.38 - 2.3 1.24 318 2.9 - 4.6 3.47 2.64 0.02 Y B 

‘p Endosulfan I l/I5 0.4 - 0.4 0.82 818 0.38 - 1.8 1.18 1.18 810 N A 

2 Endosulfan II 6/l 5 0.14 - 2.6 1.29 218 0.64 - 0.9 0.77 1.64 810 N A 

Endosulfan sulfate III5 1.1 - 1.1 1.61 718 0.55 - 3 1.56 1.58 810 N A 

Endrin 11115 0.22 - 2.7 1.07 318 0.43 - 2.7 1.28 1.92 41 N A 

Endrin aldehyde 13115 0.34 - 2.8 1.68 818 2.2 - 5.7 4.15 4.15 41 N A 

Heptachlor 5/l 5 0.05 - 0.52 0.66 418 0.29 - 0.57 0.44 0.64 0.7 N A 
Heptachlor epoxide 3/l 5 0.37 - 8.2 1.28 418 2.3 - 5.4 3.63 2.34 0.35 Y B 

Methoxychlor 2/l 5 5 - 11 8.43 218 2.3 - 5.8 4.05 8.45 6,800 N A 

Notes: 

Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region Ill EPA Fish RBCs. 

*A - Not COPC (AvgcRBC) 

B - COPC (Avg>RBC, organics) 

a 8 s 

TABLE 9-13 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
ORGANICS IN CRAB TISSUE AT AOC B (J.lg/kg) 

NAS KEY WEST 

Background Site 
Average Average Applicable 

Frequency Range of Frequency of Range of of Detected of all Risk-Based 

Chemical of Detection Positive Detection Average Detection Positive Detection Values Values Concentration 

PESTICIDES/PCBs 

4,4'-000 10/15 0.41 - 1.6 1.14 31B 1.1 - 2.7 2.13 2.04 13. 

4,4'-00E 5/15 0.37 - 1.9 1.37 BIB 0.69 - 3.7 1.61 1.61 9.3 

4,4'-00T 5/15 0.4B - 1.6 1.37 71B 0.74 - 4.9 2.03 1.99 9.3 

Aldrin 9/15 0.13 - 3.4 0.7B 51B 0.22 - 0.27 0.24 0.58 0.19 

alpha-BHC 0/15 Not detected - 1/8 0.75 - 0.75 0.75 1.05 0.5 

beta-BHC 1/15 0.56 - 0.56 0.83 4/8 0.47 - 1.2 0.69 0.87 1.8 

Chlorobenzilate B/15 4.4 - 140 23.49 61B 24 - 100 73 56.83 12 

Dieldrin 9/15 0.3B - 2.3 1.24 31B 2.9 - 4.6 3.47 2.64 0.02 

Endosulfan I 1/15 0.4 - 0.4 0.B2 8/8 0.38 - 1.8 1.18 1.18 810 

Endosulfan II 6/15 0.14 - 2.6 1.29 2/8 0.64 - 0.9 0.77 1.64 810 

Endosulfan sulfate 1/15 1.1 - 1.1 1.61 7/8 0.55 - 3 1.56 1.58 810 

Endrin 11/15 0.22 - 2.7 1.07 3/8 0.43 - 2.7 1.28 1.92 41 

Endrin aldehyde 13/15 0.34 - 2.8 1.68 8/8 2.2 - 5.7 4.15 4.15 41 

Heptachlor 5/15 0.05 - 0.52 0.66 4/8 0.29 - 0.57 0.44 0.64 0.7 

Heptachlor epoxide 3/15 0.37 - 8.2 1.28 4/8 2.3 - 5.4 3.63 2.34 0.35 

Methoxychlor 2/15 5 - 11 8.43 2/8 2.3 - 5.8 4.05 8.45 6,800 

Notes: 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of risk-based screening levels (RBCs). 

Applicable RBCs originate from Region III EPA Fish RBCs. 

*A - Not COPC (Avg<RBC) 

B - CO PC (Avg>RBC, organics) 

CO PC 

N 

N 

N 

Y 
Y 
N 

Y 
Y 
N 

N 

N 

N 

N 

N 

Y 
N 

Basis of 

COPC 
Selection" 

A 

A 

A 

B 
B 

A 

B 

B 

A 

A 

A 

A 
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A 
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9.6.3 Toxicity Assessment 

The toxicological profiles for selected COPCs at AOC B are presented in Appendix A. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 

9.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at AOC B are presented in 

Section 9.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A. 

9.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under an RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds 1 E-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in three parts: 

l Carcinogenic risks 

. Noncarcinogenic risks 

l Comparison of groundwater results to screening criteria 

A target risk range of 1 E-04 to IE-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of IE-06. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

9.6.5.1 Carcinogenic Risks 

Table 9-14 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults, 

and trespasser adolescents. The estimated carcinogenic risk for the hypothetical future residents (6E-05) 
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The toxicological profiles for selected COPCs at AOC B are presented in Appendix A All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 3.2.3 of 

Appendix C. 

9.6.4 Exposure Assessment 

The COPCs that were selected for each environmental medium sampled at AOe B are presented in 

Section 9.6.2. The potential receptors identified in Appendix C, Section 3.2.4.2 include current adolescent 

and adult trespassers, current occupational workers, current site maintenance workers, and future 

residents. Consequently, the potential receptors and exposure pathways presented in Section 3.2.4 of 

Appendix C were evaluated quantitatively. Exposure parameters, exposure routes, intakes, and other 

relevant exposure assessment information are presented in Section 3.2.4 of Appendix C. Example 

calculations for estimated intakes are presented in Appendix A 

9.6.5 Risk Characterization 

This section presents the results of the quantitative risk assessment evaluated under an RME and a CTE. 

CTE will only be included if the total carcinogenic risk for an exposure pathway exceeds 1 E-06 or if an HI 

(noncarcinogenic risk) for an exposure pathway exceeds 1.0. This section discusses the human health 

risk in three parts: 

• Carcinogenic risks 

• Noncarcinogenic risks 

• Comparison of groundwater results to screening criteria 

A target risk range of 1 E-04 to 1 E-06 for carcinogens and an HI of 1.0 for noncarcinogens are used by 

EPA in setting standards and criteria and in determining the need for environmental remediation. FDEP 

has established a target cancer risk of 1 E-06. The risks estimated in this risk assessment will be 

compared to these benchmarks. 

9.6.5.1 Carcinogenic Risks 

Table 9-14 lists the estimated cumulative RME carcinogeniC risks for future residents, trespasser adults, 

and trespasser adolescents. The estimated carcinogeniC risk for the hypothetical future residents (6E-05) 
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CUMULATIVE 

TABLE 9-14 

RISKS - REASONABLE MAXIMUM EXPOSURE 
AOC B* 

NAS KEY WEST 

Exposure Trespasser Trespasser Maintenance Excavation Occupational 
Route Resident Adult Adolescent Worker Worker I I Worker 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion ** *t ** ** NA 
Dermal Contact * * f* c* NA 
inhalation of Fugitive Dust * ** ** ** NA 
Subtotal ** t* c* ** NA 
Subsurface Soil 
Incidental Ingestion NA NA NA NA ** 

Dermal Contact NA NA NA NA ** 

Inhalation of Fugitive Dust NA NA NA NA ** 

Subtotal NA NA NA NA * 

Sediment 
incidental Ingestion 6E-06 3E-07 4E-07 NA NA 
Dermal Contact 2E-05 3E-06 2E-06 NA NA 
Subtotal 2E-05 3E-06 3E-06 NA NA 
Surface Water 
Incidental Ingestion 8E-06 7E-07 9E-07 NA NA 
Dermal Contact 3E-06 4E-07 3E-07 NA NA 
Subtotal 1 E-05 1 E-06 1 E-06 NA NA 
Shellfish*** 
Ingestion 3E-05 NA NA NA NA 
Subtotal 3E-05 NA NA NA NA 
TOTAL 6E-05 4E-06 4E-06 NA ** 

HAZARD INDEX 
Surface Soil 
Incidental Ingestion ** ** l * ** NA 
Dermal Contact ** ** ** ** NA 
Inhalation of Fugitive Dust ** ** ** ** NA 
Subtotal ** ** *t ** NA 
Subsurface Soil 
Incidental Ingestion NA NA NA NA ** 

Dermal Contact NA NA NA NA c* 

Inhalation of Fugitive Dust NA NA NA NA ** 

Subtotal NA NA NA NA ** 

Sediment 
Incidental Ingestion 5E-01 1 E-02 3E-02 NA NA 
Dermal Contact 2E-01 4E-02 6E-02 NA NA 
Subtotal 7E-01 5E-02 8E-02 NA NA 
Surface Water 
Incidental Ingestion 2E+OO 9E-02 2E-01 NA NA 
Dermal Contact 1 E+OO 5E-02 8E-02 NA NA 
Subtotal 3E+OO 1 E-01 3E-01 NA NA 
Shellfish*** 
Ingestion 4E-01 NA NA NA NA 
Subtotal 4E-01 NA NA NA NA 
TOTAL 4E+OO 2E-01 4E-01 NA ** 

* = Chemical-Specific Risks are presented in Section 9.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
***= Adult residents only. 
NA = Not Applicable; pathway is not applicable for the respective media. 
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TABLE 9-14 

CUMULATIVE RISKS - REASONABLE MAXIMUM EXPOSURE 
AOCB'" 

Exposure 
Route Resident 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Shellfish""· 
Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface SOil 
I ncldental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
I ncidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 
SheUflsh*"'* 
Ingestion 
Subtotal 
TOTAL 

-
** 
** 
** 

NA 
NA 
NA 
NA 

6E-06 
2E-05 
2E-05 

BE-06 
3E-06 
1E-05 

3E-05 
3E-05 
BE-05 

** 
** 
*'" 
** 

NA 
NA 
NA 
NA 

5E-01 
2E-01 
7E-01 

2E+OO 
1E+OO 
3E+OO 

4E-01 
4E-01 
4E+OO 

NAS KEY WEST 

Trespasser Trespasser 
Adult Adolescent 

** ** 
** ** 
** ** 
** ** 

NA NA 
NA NA 
NA NA 
NA NA 

3E-07 4E-07 
3E-06 2E-06 
3E-06 3E-06 

7E-07 eE-07 
4E-07 3E-07 
1E-06 1E-06 

NA NA 
NA NA 

4E-06 4E-06 

** ** 
** ** 
•• ** 
** ** 

NA NA 
NA NA 
NA NA 
NA NA 

1E-02 3E-02 
4E-02 6E-02 
5E-02 8E-02 

9E-02 2E-01 
5E-02 SE-02 
1E-01 3E-01 

NA NA 
NA NA 

2E-01 4E-01 

* = Chemical-Specific Risks are presented in Section 9.B.8. 

** NA - NA 
** NA 
* .. NA 

NA ** 
NA ** 

NA ** 
NA ** 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA ** 

** NA 
** NA 
** NA 
** NA 

NA .'* 
NA ..... 
NA ** 
NA ** 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA ** 
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** 
** 
** 

** 

~
A 

NA 
NA 
NA 

EA 
NA 
NA 

~ 
]t:j 

EA 
NA 
NA 

~
A 

NA 
NA 
NA 

EA 
NA 
NA 

NA 
NA 
NA 

NA 
N 
NA 

** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
***= Adult residents only. 
NA = Not Applicable: pathway is not applicable for the respective media. 
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trespasser adults (4E-06) and trespasser adolescents (4E-06) are within the EPA “target risk range” of 

IE-04 to IE-06 and exceed FDEP’s target risk of IE-06. Dermal contact with sediment contributes the 1 

most to the cumulative carcinogenic risk for these receptors. This exposure route is also associated with 

high uncertainty based on the absorption efficiency (ABSEFF,,,) presented in Appendix C, 

Section 3.2.3.4. The principal COPC contributing to this cancer risk is arsenic in sediment. Chemical- 

specific risks for COPCs are presented in Section 9.6.8. 

Table 9-15 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and trespasser adolescents. The estimated carcinogenic risk for the hypothetical future resident of 6E-06 

is at the lower end of the EPA “target risk range” of IE-04 to 1 E-06 and slightly exceeds FDEP’s IE-06 

target risk. Dermal contact with sediment contributes the most to the cumulative carcinogenic risk for 

these receptors. The estimated carcinogenic risks for trespasser adults and trespasser adolescents are 

below both the EPA target risk range and the FDEP target risk. Chemical-specific risks for COPCs are 

presented in Section 9.6.8. 

Table 9-14 lists the estimated cumulative RME carcinogenic risks for future adult resident via ingestion of 

shellfish exposure scenario. The estimated carcinogenic risk due to shellfish ingestion for the hypothetical 

future adult resident (3E-05) is within the EPA “target risk range” of 1 E-04 to 1 E-06 and exceeds FDEPs 

target risk (IE-06). Dieldrin and heptachlor epoxide are the primary contributors to the cumulative 

carcinogenic risk. Table 9-15 lists the estimated cumulative CTE carcinogenic risks for future adult 

resident via ingestion of shellfish exposure scenario The estimated carcinogenic risk due to shellfish 

ingestion for the hypothetical future adult resident (IE-06) is at the lower end of the EPA “target risk 

range” of 1 E-04 to 1 E-06 and just meets the FDEP target risk (1 E-06). Chemical-specific risks for COPCs 

are presented in Section 9.6.8. 

9.6.5.2 Noncarcinogenic Risks 

Table 9-14 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and trespasser adolescents. The cumulative HI for the hypothetical future resident exceeds 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated. The principal COPC 

contributing to the noncarcinogenic risk is antimony in surface water. The target organ for antimony is the 

heart. The HI for antimony (via ingestion of sediment and surface water) is greater than 1.0. There is 

uncertainty associated with antimony because it may be in the range of background. The His for all other 

receptors at AOC B are less than 1 .O. Chemical-specific risks for COPCs are presented in Section 9.6.8. 

Table 9-15 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults, 

and trespasser adolescents. The cumulative HI for the hypothetical future resident exceeds 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated. The HI for antimony 

AIK-98-0002 9-70 CTO-0007 
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trespasser adults (4E-06), and trespasser adolescents (4E-06) are within the EPA "target risk range" of 

1 E-04 to 1 E-06 and exceed FDEP's target risk of 1 E-06. Dermal contact with sediment contributes the 

most to the cumulative carcinogenic risk for these receptors. This exposure route is also associated with 

high uncertainty based on the absorption efficiency (ABSEFF oral) presented in Appendix C, 

Section 3.2.3.4. The principal COPC contributing to this cancer risk is arsenic in sediment. Chemical

specific risks for COPCs are presented in Section 9.6.8. 

Table 9-15 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults 

and trespasser adolescents. The estimated carcinogenic risk for the hypothetical future resident of 6E-06 

is at the lower end of the EPA "target risk range" of 1E-04 to 1E-06 and slightly exceeds FDEP's 1E-06 

target risk. Dermal contact with sediment contributes the most to the cumulative carcinogenic risk for 

these receptors. The estimated carcinogenic risks for trespasser adults and trespasser adolescents are 

below both the EPA target risk range and the FDEP target risk. Chemical-specific risks for COPCs are 

presented in Section 9.6.8. 

Table 9-14 lists the estimated cumulative RME carcinogenic risks for future adult resident via ingestion of 

shellfish exposure scenario. The estimated carCinogenic risk due to shellfish ingestion for the hypothetical 

future adult resident (3E-05) is within the EPA "target risk range" of 1 E-04 to 1 E-06 and exceeds FDEPs 

target risk (1 E-06). Dieldrin and heptachlor epoxide are the primary contributors to the cumUlative 

carcinogenic risk. Table 9-15 lists the estimated cumulative CTE carcinogenic risks for future adult 

resident via ingestion of shellfish exposure scenario The estimated carCinogenic risk due to shellfish 

ingestion for the hypothetical future adult resident (1 E-06) is at the lower end of the EPA "target risk 

range" of 1 E-04 to 1 E-06 and just meets the FDEP target risk (1 E-06). Chemical-specific risks for COPCs 

are presented in Section 9.6.8. 

9.6.5.2 Noncarcinogenic Risks 

Table 9-14 lists the estimated cumulative RME carcinogenic risks for future residents, trespasser adults 

and trespasser adolescents. The cumulative HI for the hypothetical future resident exceeds 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated. The principal COPC 

contributing to the noncarcinogenic risk is antimony in surface water. The target organ for antimony is the 

heart. The HI for antimony (via ingestion of sediment and surface water) is greater than 1.0. There is 

uncertainty associated with antimony because it may be in the range of background. The HIs for all other 

receptors at AOC B are less than 1.0. Chemical-specific risks for COPCs are presented in Section 9.6.8. 

Table 9-15 lists the estimated cumulative CTE carcinogenic risks for future residents, trespasser adults, 

and trespasser adolescents. The cumUlative HI for the hypothetical future resident exceeds 1.0, a 

benchmark below which adverse noncarcinogenic healfh effects are not anticipated. The HI for antimony 
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TABLE 9-15 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
AOC B* 

NAS KEY WEST 

Exposure Trespasser Trespasser Maintenance Excavation Occupational 
Route Resident Adult Adolescent Worker Worker I I Worker 

INCREMENTAL CANCER RISK 
Sail Surface 

Ilncident; 
--.. 

~31 Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 

* 
** 

** 
w 

tlr ** ** NA 
t* ** N NA 
** ** ** NA 
** ** ** NA 

I 
Subsurface Soil 
Incidental Ingestion 
Dermal Contact 
inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Incidental ingestion 
Dermal Contact 
Subtotal 

NA 
NA 
NA 
NA 

9E-07 
6E-07 
1 E-06 

1 E-06 
1 E-06 
2E-06 

NA 
NA 
NA 
NA 

3E-08 
9E-08 
1 E-07 

1 E-07 
7E-08 
2E-07 

NA 
NA 
NA 
NA 

2E-08 
4E-08 
6E-08 

8E-08 
3E-08 
1 E-07 

NA ** 

NA c* 

NA ** 

NA H 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

Shellfish*** 
Ingestion 
Subtotal 
TOTAL 
HAZARD INDEX 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 

1 E-06 NA NA NA NA 
1 E-06 NA NA NA NA 
SE-06 3E-07 2E-07 NA c* 

** ** ** l * NA ** 
** l * ** ** NA l * 

** ** ** ** NA 

3 

** 
** tt l * ** NA ** 

NA NA NA NA ** NA 
NA NA NA NA ** NA 
NA NA NA NA ** NA 
NA NA NA NA ** 

~ NA 

3E-01 3E-03 7E-03 NA NA NA 
2E-02 4E-03 6E-03 NA NA 

_I 

NA 
3E-01 7E-03 1 E-02 NA NA NA 

Incidental Ingestion 9E-01 4E-02 1 E-01 NA NA NA 
Dermal Contact 8E-01 3E-02 4E-02 NA NA NA 
Subtotal 2E+OO 7E-02 IE-01 NA NA El NA 
Shellfish*** 
Ingestion 4E-02 NA NA NA NA NA 
Subtotal 4E-02 NA NA NA NA NA 
TOTAL 2E+OO 8E-02 2E-01 NA ** 

I NA 

* = Chemical-Specific Risks are presented in Section 9.6.8. 
** = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
***= Adult residents only. 
NA = Not Applicable; pathway is not applicable for the respective media, 
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TABLE 9-15 

CUMULATIVE RISKS - CENTRAL TENDENCY EXPOSURE 
AOCB-

NAS KEY WEST 

Exposure Trespasser Trespasser 
Route Resident Adult Adolescent 

INCREMENTAL CANCER RISK 
Surface Soil 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Subsurface 5011 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Subtotal 
Sediment 
Incidental Ingestion 
Dermal contact 
Subtotal 
Surface Water 
Incidental Ingestion 
Dermal Contact 
Subtotal 

*** 

** 
** 
** 
** 

NA 
NA 
NA 
NA 

9E-07 
SE-07 
1E-06 

1E-06 
1E-06 
2E-06 

** ** 
** ..... 
"* ** 
** ** 

NA NA 
NA NA 
NA NA 
NA NA 

3E-08 2E-08 
9E-08 4Ew08 
1E-07 BE-08 

1E-07 BE-OB 
7E-08 3E-08 
2E-07 1E-07 

... 

.... 
** 
** 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

** 
** 
** 
** 

NA 
NA 
NA 

NA 
NA 
NA 
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§* 
** 
** 
** 

~
A 

NA 
NA 
NA 

i§

A 
NA 
NA 

i§

A 
NA 
NA 

1 E-06 NA NA NA NA 
1 E-OS NA NA NA i§A 

5E-OS 3Ew07 2E-07 NA --1-- NA 
~~~~~~ ________ ~ __ ~~ __ ~~~~~ __ ~~ __ -L __ ~~ __ ~ ______ ~ __ _ 

Surface Soil 
Incidental Ingestion ** ** 
Dermal Contact ** ** 
Inhalation of Fugitive Dust ** ... 
Subtotal ** ** 
Subsurface SOil 
Incidental Ingestion NA NA 
Dermal Contact NA NA 
Inhalation of Fugitive Dust NA NA 
Subtotal NA NA 
Sediment 
Incidental Ingestion 3E-01 3E-03 
Dermal Contact 2E-02 4E-03 
Subtotal 3E-01 7E-03 
Surface Water 
Incidental Ingestion 9E-01 4E-02 
Dermal Contact SE-01 3E-02 
Subtotal 2E+OO 7E-02 
Shellfish *** 
Ingestion 4E-02 NA 
Subtotal 4E-02 NA 
TOTAL 2E+OO BE-02 

* = Chemical-Specific Risks are presented in Section 9.S.S. 

** ** 
** ** 
** ** 
** * .. 

NA NA 
NA NA 
NA NA 
NA NA 

7E-03 

F~~ BE-03 
1E-02 NA 

1E-01 NA 
4E-02 NA 
1E-01 NA 

NA NA 
NA NA 

2E-01 NA 

NA 
NA 
NA 
NA 

.. '" 
** 
** 
** 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
** 

§* 
** 
** 
** 

~
A 

NA 
NA 
NA 

i§ 
NA 
NA 

NA 
NA 
NA 

i§

A 
NA 
NA 

** == Either no copes were selected or the COPCs selected for this pathway did not have applicable toxicity values . 
..... *= Adult residents only. 
NA = Not Applicable: pathway is not applicable for the respective media. 
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(via ingestion of sediment and surface water) is greater than 1.0. The HIS for all other receptors at AOC B 

are less than 1 .O. Chemical-specific risks for COPCs are presented in Section 9.6.8. 

Table 9-14 lists the estimated cumulative RME noncarcinogenic risks for future adult resident via ingestion 

of shellfish exposure scenario. The cumulative HI due to shellfish ingestion for the hypothetical future 

resident is less than 1.0, a benchmark below which adverse noncarcinogenic health effects are not 

anticipated under conditions established in the exposure assessment. Table 9-15 lists the estimated 

cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish exposure scenario. 

The cumulative HI due to shellfish ingestion for the hypothetical future resident is less than 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated under conditions 

established in the exposure assessment. Chemical-specific risks for COPCs are presented in 

Section 9.6.8. 

9.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-Ill, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C, 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is officially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the AOC B versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 9-16 and 9-17 for inorganics and organics, 

respectively. The results of this preliminary comparison for AOC B are presented in this section. 

The maximum values of antimony, arsenic, cadmium, chromium VI, lead, mercury, nickel, thallium, and 

heptachlor epoxide exceeded both their respective MCL and RBC values. Detections of antimony, 

arsenic, and heptachlor epoxide exceeded both MCLs and RBCs. The maximum detected values for 

mercury, chromium VI, lead, and nickel exceeded both MCLs and RBCs. Thallium and cadmium were 

each detected in one sample above MCLs and RBCs. Copper and zinc concentrations exceeded tap 

water RBCs; however, this is not uncommon for unfiltered groundwater. 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, 

aldrin, beta-BHC, dieldrin, and heptachlor all exceeded tap water RBC values. 
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(via ingestion of sediment and surface water) is greater than 1.0. The His for all other receptors at AOC B 

are less than 1.0. Chemical-specific risks for COPCs are presented in Section 9.6.8. 

Table 9-14 lists the estimated cumulative RME noncarcinogenic risks for future adult resident via ingestion 

of shellfish exposure scenario. The cumulative HI due to shellfish ingestion for the hypothetical future 

resident is less than 1.0, a benchmark below which adverse noncarcinogenic health effects are not 

anticipated under conditions established in the exposure assessment. Table 9-15 Hsts the estimated 

cumulative CTE carcinogenic risks for future adult resident via ingestion of shellfish exposure scenario. 

The cumulative HI due to shellfish ingestion for the hypothetical future resident is less than 1.0, a 

benchmark below which adverse noncarcinogenic health effects are not anticipated under conditions 

established in the exposure assessment. Chemical·specific risks for COPCs are presented in 

Section 9.6.8. 

9.6.5.3 Groundwater and the Quantitative Risk Assessment 

Groundwater was not evaluated as part of the baseline human health risk assessment because it is 

classified as Class G-III, unpotable water by FDEP. As discussed in Section 3.2.2.2 of Appendix C. 

groundwater obtained from the surficial aquifer at Key West has a high salinity. The public water supply 

obtained from the mainland is offiCially designated as the only potable source. No freshwater public or 

registered domestic wells exist, although domestic wells are reportedly used for purposes such as flushing 

water. Although treatment could possibly be used to improve water quality, the local water authority has 

authority to regulate all potable supplies in the Keys. 

A preliminary comparison of unfiltered groundwater concentrations at the AOC B versus tap water RBCs 

(EPA, 1996a) and MCLs (EPA, 1996a) is presented in Tables 9-16 and 9-17 for inorganics and organics, 

respectively. The results of this preliminary comparison for AOC B are presented in this section. 

The maximum values of antimony, arsenic, cadmium, chromium VI, lead, mercury, nickel, thallium, and 

heptachlor epoxide exceeded both their respective MCl and RBC values. Detections of antimony, 

arsenic. and heptachlor epoxide exceeded both MCLs and RBCs. The maximum detected values for 

mercury, chromium VI, lead, and nickel exceeded both MCls and RBCs. Thallium and cadmium were 

each detected in one sample above MCls and RBCs. Copper and zinc concentrations exceeded tap 

water RBCs; however, this is not uncommon for unfiltered groundwater. 4,4'·DDE, 4,4'·DDD, 4,4'-DDT, 

aldrin, beta-BHC, dieldrin, and heptachlor all exceeded tap water RBC values. 
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TABLE 9-16 

F 
s 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF COMPARISON WITH MCLs AND RBCs 

(n INORGANICS IN GROUNDWATER AT AOC B (pg/L) 

ri NAS KEI WEST 

Site 

Frequency Range of 

of 

I 

Positive 

Detection Detection 

Average oi 

Values 

Average Maximum Maximum Tap Water Maximum 

of all Contaminant Exceeds Risk-Based Exceeds 

Values Level MCL? Concentration RBC? 

215 1 215 - 240 227.5 

66 

78.05 

I I I I 

92.241 6 1 Y I 1.5 I Y 

315 1 2.2 - 428 
315 I 8.9 - 531 

27.56 50 Y 0.045 Y 

78.05 2,000 N 260 N 

1.87 5 Y 1.8 Y 

106.84 100 Y 18 Y 

315 1 2.9 - 309 

215 1 0.3 - 2.4 

6.2 
177.4 
264.3 

136 
1.35 

159.39 1,300** N 150 Y 

82.38 15*** Y 15 Y 
0.57 2 Y 1.1 Y 

315 1 8.6 - 161 97.52 

115 I 11.1 - 11.1 11.1 

I I I i 

59.31 I 100 I Y I 73 Y 

4.421 50 I N I 18 I N 

Tin o/3 Not detected - 

Vanadium 4/I 3 3.4 - 3.9 2.62 

Zinc 3/l 3 3.425 - 15 2.82 

5 
119.5 

23.1 
2,065 

6.99 2 Y 0.29 Y 

119.50 - NA 2,200 N 
6.22 - NA 26 N 

831.94 - NA 1,100 Y 

Notes: 
Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

An RBC for lead based on cancer risk or hazard index is not available. The 15 pg/L EPA MCL is used as an applicable RBC for tap water ingestion. 

NA = Not Applicable. 

*As Total Chromium 

**Copper Action Level 
***Lead Action Levei 

~ 
b 
o o ..... 

TABLE 9-16 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF COMPARISON WITH MCLs AND RBCs 
INORGANICS IN GROUNDWATER AT AOC B (lJg/L) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Maximum Maximum Tap Water Maximum 

of of Positive of Positive Detected of all Contaminant Exceeds Risk-Based 

Chemical Detection Detection Average Detection Detection Values Values level MCl? Concentration 

Antimony 0/12 Not detected - 2/5 215 - 240 227.5 92.24 6 Y 1.5 
Arsenic 3/13 4.1 - 12 4.54 2/5 48.4 - 83.4 66 27.56 50 Y 0.045 
Barium 10/13 6.4 - 19 10.20 5/5 18.8 - 201 78.05 78.05 2,000 N 260 
Cadmium 0/13 Not detected - 1/5 6.2 - 6.2 6.2 1.87 5 Y 1.8 
Chromium 3/13 0.71 - 13 2.51 3/5 2.2 - 428 177.4 106.84 100 Y 18 
Copper 1/13 3.15 - 3.2 2.45 3/5 8.9 - 531 264.3 159.39 1,300 .... N 150 
lead 1/12 2.5 - 2.5 1.39 3/5 2.9 - 309 136 82.38 15 ...... Y 15 
Mercury 4/13 0.13 - 0.2 0.10 2/5 0.3 - 2.4 1.35 0.57 2 Y 1.1 
Nickel 0/13 Not detected - 3/5 8.6 - 161 97.52 59.31 100 Y 73 
Selenium 1/10 3.05 - 3.1 2.71 1/5 11.1 - 11.1 11.1 4.42 50 N 18 
Thallium 1/13 4.925 - 4.9 2.24 1/5 5 - 5 5 6.99 2 Y 0.29 
Tin 0/3 Not detected - 2/2 118 - 121 119.5 119.50 - NA 2,200 
Vanadium 4/13 3.4 - 3.9 2.62 1/5 23.1 - 23.1 23.1 6.22 - NA 26 
Zinc 3/13 3.425 - 15 2.82 2/5 1,090 - 3,040 2,065 831.94 - NA 1,100 

Notes: 
Maximum Contaminant levels (MCls) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 
Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 
An RBC for lead based on cancer risk or hazard index is not available. The 15 j.Jg/l EPA MCl is used as an applicable RBC for tap water ingestion. 
NA = Not Applicable. 

"As Total Chromium 
.... Copper Action level 

...... Lead Action Levei 

Exceeds 

RBC? 

Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
N 
N 
Y 

0> 
--:;:0 
..... CD 
~< CD . 
'"'-I ..... 
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TABLE 9-17 

E 
9 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF COMPARISON WITH MCLs AND RBCs 

s!! ORGANICS IN GROUNDWATER AT AOC B (pg/L) 

Chemical Detection Detection 

PESTlClDESlPCBs 

Average 

NAS KEY WEST 

I -.* 

Endosulfan I 1 
I 

O/IO 1 Not detected 1 - 1 l/3 1 0.42 - 0.42 047 

Endosulfan II I 
1 

O/IO j Not detected j - I l/3 1 069 -069 1 

*.** NA 0.037 Y 

’ 0.05 NA NA 

0.24 NA 0.0042 Y 

*. .- 0.15 NA 22 N 

I I I _.-_ _.-* 0.69 0.26 NA 22 N 
IEndosulfan sulfate I 0110 I Not detected I - I~-- 113 I 07- *.. 0.7 0.7 0.26 NA 22 N 
Endrin aldehyde I 017 1 Not detected I - I 213 0.05 - 0.59 0.32 0.23 NA 1.1 N 
Heotachlor I O/IO I Not detected I - I - I -.--.-- I f/3 ..* , 0.026 0.026 0.026 0.02 0.4 N 0.0023 Y 

Heptachlor epoxide 1 0110 I Not detected I - I 2/3 I 0.022 - 0.43 0.23 0.16 0.2 Y 0.0012 Y 

1 NA 1 0.2 1 Y 

IA 1 1 NA I 0.004 I Y I 

Notes: 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a IE-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable. 

? 
Q 
8 
s 

<0 
I 

~ 

§ 
o 
o 
o 
--J 

Chemical 

PESTICIDES/PCBs 

2,4-D 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Beta-BHC 

Delta-BHC 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

Notes: 

TABLE 9-17 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF COMPARISON WITH MCLs AND RBCs 
ORGANICS IN GROUNDWATER AT AOC B (lJg/L) 

NAS KEY WEST 

Background Site 

Frequency Range Frequency Range of Average of Average Maximum Maximum 

of of Positive of Positive Detected of all Contaminant Exceeds 

Detection Detection Average Detection Detection Values Values level MCl? 

0/9 Not detected - 1/3 0.66 - 0.66 0.66 0.31 70 N 

0/10 Not detected - 1/3 0.93 - 0.93 0.93 0.34 - NA 

0/10 Not detected - 1/3 0.65 - 0.65 0.65 0.24 - NA 

0/10 Not detected - 2/3 0.062 - 1 0.53 0.37 - NA 

0/10 Not detected - 1/3 0.071 - 0.071 0.071 0.04 - NA 

0/10 Not detected - 1/3 0.11 - 0.11 0.11 0.05 - NA 

0/10 Not detected - 1/3 0.097 - 0.097 0.097 0.05 - NA 

0/10 Not detected - 1/3 0.64 - 0.64 0.64 0.24 - NA 

0/10 Not detected - 1/3 0.42 - 0.42 0.42 0.15 - NA 

0/10 Not detected - 1/3 0.69 - 0.69 0.69 0.26 - NA 

0/10 Not detected - 1/3 0.7 - 0.7 0.7 0.26 - NA 

0/7 Not detected - 2/3 0.05 - 0.59 0.32 0.23 - NA 

0/10 Not detected - 1/3 0.026 - 0.026 0.026 0.02 0.4 N 

0/10 Not detected - 2/3 0.022 - 0.43 0.23 0.16 0.2 Y 

Maximum Contaminant Levels (MCLs) are from Drinking Water Regulations and Health Advisories (EPA, 1996a). 

Risk-based screening levels (RBCs) represent concentrations associated with a 1 E-06 cancer risk level or a non-cancer hazard index of 0.1. 

Applicable RBCs originate from EPA Region 3 RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

NA = Not Applicable. 

Tap Water Maximum 

Risk·Based Exceeds 

Concentration RBC? 

6.1 N 

0.28 Y 
0.2 Y 
0.2 Y 
0.004 Y 
0.037 Y 

- NA 

0.0042 Y 
22 N 

22 N 

22 N 

1.1 N 

0.0023 Y 
0.0012 Y 
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9.6.6 Uncertainties for AOC B 

Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C, the following uncertainties should be considered in any evaluation of AOC B risk assessment 

results: 

l The uncertainty associated with the dermal exposure is high because of the derivation of thle dermal 

slope factor and reference dose (See Appendix C, Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity f,actors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and HI 

(via sediment) for the future residential receptors. The uncertainty associated with thle dermal 

exposure route may overestimate the risk at AOC B. 

-. (, 

l Arsenic is a major contributor to the cumulative carcinogenic risks in sediment, but arsenic was 

detected at levels in AOC B that slightly exceed background levels. The inclusion of arsenic as site- 

related surface soil COPC could overestimate the quantitative risk at AOC B for the future residential, 

trespasser adult and trespasser child receptors. Furthermore, the carcinogenicity of arsenic via 

ingestion is not confirmed by the available data. However, the EPA has proposed an orall unit risk 

factor that was used for oral and dermal exposures to arsenic. Additionally, arsenic may not be 

associated with past site activities which include disposal of car and truck frames and body parts. 

Since arsenic is a major contributor to the risk, risks may be overstated. 

l Antimony is a major contributor to the noncarcinogenic risks in surface water. Antimony was detected 

at levels in surface water that may be associated with background concentrations. Antimony may not 

be associated with past site activities which include disposal of car and truck frames and body parts. 

The inclusion of antimony as site-related surface-water COPC could overestimate the quantiliative risk 

at AOC B for the future residential receptor. 

. Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially designating chemicals as COPCs that do not contribute significantly 

to the quantitative risk at AOC B (i.e., certain metals in sediment and surface water). This selection 

bias is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typically exposed under a true residential soil and groundwater exposure pathway. 

., 
. In order to be conservative, chemicals without WQSs, but with toxicity values, were included as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 
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Beyond the uncertainties associated with the human health risk assessment process discussed in 

Appendix C. the following uncertainties should be considered in any evaluation of AOC B risk assessment 

results: 

• The uncertainty associated with the dermal exposure is high because of the derivation of the dermal 

slope factor and reference dose (See Appendix C. Section 3.2.3.4). The dermal toxicity factors are 

based on default oral absorption factors. This can result in an overestimation of the toxicity f,actors. It 

eventually causes dermal exposure to be a primary contributor to the cumulative cancer risk and HI 

(via sediment) for the future residential receptors. The uncertainty associated with the dermal 

exposure route may overestimate the risk at AOC B. 

• Arsenic is a major contributor to the cumulative carcinogenic risks in sediment, but arsenic was 

detected at levels in AOC B that slightly exceed background levels. The inclusion of arsenic as site

related surface soil cope could overestimate the quantitative risk at AOC B for the future re:sidential, 

trespasser adult and trespasser child receptors. Furthermore, the carcinogenicity of arsenic via 

ingestion is not confirmed by the available data. However, the EPA has proposed an orall unit risk 

factor that was used for oral and dermal exposures to arsenic. Additionally, arsenic m<JIY not be 

associated with past site activities which include disposal of car and truck frames and bCldy parts. 

Since arsenic is a major contributor to the risk, risks may be overstated. 

• Antimony is a major contributor to the noncarcinogenic risks in surface water. Antimony was detected 

at levels in surface water that may be associated with background concentrations. Antimony may not 

be associated with past site activities which include disposal of car and truck frames and body parts. 

The inclusion of antimony as site-related surface-water CO PC could overestimate the quantiltative risk 

at AOC B for the future residential receptor. 

• Use of residential RBCs (sediment) and WQSs (surface water) probably influences the selection of 

COPCs at the site by potentially deSignating chemicals as COPCs that do not contribute si~Jnificantly 

to the quantitative risk at AOe B (Le., certain metals in sediment and surface water). This selection 

bias is based on sediment and surface-water exposure that is generally well above intakes to which a 

receptor would be typicatly exposed under a true residential soil and groundwater exposure pathway. 

• In order to be conservative, chemicals without WQSs. but with toxicity values, were inc:luded as 

COPCs. Risks were evaluated for these COPCs for the surface-water exposure pathway. The 
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inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

l Lead was determined to be a COPC in surface water at AOC B. Lead exposure to surface water is 

not estimated under the IEUBK Lead Model for the baseline human health risk assessment at AOC B. 

This probably underestimates the risks to potential receptors exposed to lead in surface water, 

especially to residential children. Exposure to lead in surface water by residential children is lower 

than exposure to lead in surface soil at AOC B. It is generally desirable to avoid contact with lead for 

all potential receptors, especially for young children. 

l One chemical, phenanthrene in sediment, did not have listed toxicity values for use in the quantitative 

risk assessment; therefore, no risks were estimated for exposure to COPCs. This chemical was 

detected infrequently in sediment at low levels. This could possibly underestimate the carcinogenic 

and noncarcinogenic risk at AOC B, but without additional toxicity information, the uncertainty remains 

unknown. 

9.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for AOC B 

9.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals, called COCs, was selected for the evaluation of RGOs. At AOC B, COCs were included in the 

RGO evaluation only if the COC’s contribution to risk exceeds a cancer risk level of 1 E-06 or a HQ of 0.1. 

The COCs selected at AOC B are as follows: 

l Sediment 

- Arsenic 

- Iron 
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inclusion of these COPCs would tend to overestimate the cumulative risks for the surface-water 

exposure pathway. 

• Lead was determined to be a COPC in surface water at AOC B. Lead exposure to surface water is 

not estimated under the IEUBK Lead Model for the baseline human health risk assessment at AOC B. 

This probably underestimates the risks to potential receptors exposed to lead in surface water, 

especially to residential children. Exposure to lead in surface water by residential children is lower 

than exposure to lead in surface soil at AOC B. It is generally desirable to avoid contact with lead for 

all potential receptors, especially for young children. 

• One chemical, phenanthrene in sediment, did not have listed toxicity values for use in the quantitative 

risk assessment; therefore, no risks were estimated for exposure to COPCs. This chemical was 

detected infrequently in sediment at low levels. This could possibly underestimate the carcinogenic 

and noncarcinogenic risk at AOC B, but without additional toxicity information, the uncertainty remains 

unknown. 

9.6.7 Chemicals of Concern and Remedial Goal Options 

This section presents the selected COCs and RGOs for AOC B. 

9.6.7.1 Selection of Chemicals of Concern 

From the COPCs chosen for each medium in the baseline risk assessment (based on RME), a subset of 

chemicals, called COCs, was selected for the evaluation of RGOs. At AOC B, COCs were included in the 

RGO evaluation only if the COC's contribution to risk exceeds a cancer risk level of 1 E-06 or a HQ of 0.1. 

The COCs selected at AOC B are as follows: 

• Sediment 

Arsenic 

Iron 
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Arsenic was selected as a COC in sediment because its contribution to the noncarcinogenic risk was 

greater than 0.1 (future residential receptor). Iron was selected as a COC in sediment because its 

contribution to the noncarcinogenic risk was greater than 0.1 (future residential receptor). 

0 Surface Water 

- Antimony 

Antimony was selected as a COC in surface water because its contribution to the noncarcinolgenic risk 

was greater than 0.1 (future residential receptor). 

9.6.7.2 Remedial Goal Options 

RGOs based on generic FDEP and RCRA TBCs for COCs in surface water are listed in Table 9-18 for 

residential exposure scenarios. RGOs are not listed for sediment because generic levels for sediment 

exposure have not been established. The RGOs developed according to site-specific baseline risk 

assessment assumptions are listed for a range of three target risk levels in Table 9-19 (sedimemt - future 

resident) and Table 9-20 (surface water - future resident). These site-specific RGOs are intended to 

provide the risk manager with a range of values that can facilitate the evaluation of potential remediation 

strategies. Further explanation of the derivations and assumptions related to these RGOs is presented in 

Section 3.2.7 of Appendix C. 

9.6.8 Conclusions 

RME and CTE chemical-specific risks for COPCs are presented in Tables 9-21 and 9-22. The purpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary COPC drivers for each applicable medium. These tables provide for the following information: 

l Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium. 

l Representative concentrations for each COPC in each applicable medium. 

l Estimated individual and total carcinogenic noncarcinogenic risks arranged by receptor and Land use. 

l Cumulative carcinogenic and noncarcinogenic risks for individual receptor pathways. 
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Arsenic was selected as a COG in sediment because its contribution to the noncarcinogenic risk was 

greater than 0.1 (future residential receptor). Iron was selected as a COG in sediment because its 

contribution to the noncarcinogenic risk was greater than 0.1 (future residential receptor). 

• Surface Water 

Antimony 

Antimony was selected as a GOG in surface water because its contribution to the noncarcinogenic risk 

was greater than 0.1 (future residential receptor). 

9.6.7.2 Remedial Goal Options 

RGOs based on generic FDEP and RGRA TBGs for GOGs in surface water are listed in Table 9-18 for 

residential exposure scenarios. RGOs are not listed for sediment because generic levels for sediment 

exposure have not been established. The RGOs developed according to site-specific baseline risk 

assessment assumptions are listed for a range of three target risk levels in Table 9-19 (sediment - future 

reSident) and Table 9-20 (surface water - future reSident). These site-specific RGOs are intended to 

provide the risk manager with a range of values that can facilitate the evaluation of potential remediation 

strategies. Further explanation of the derivations and assumptions related to these RGOs is presented in 

Section 3.2.7 of Appendix C. 

9.6.8 Conclusions 

RME and CTE chemical-specific risks for GOPCs are presented in Tables 9-21 and 9-22. The purpose of 

these tables is to present individual COPC risks to allow for verification of individual and total risks and 

primary CO PC drivers for each applicable medium. These tables provide for the following information: 

,. Quantitative toxicity values for carcinogenic and noncarcinogenic effects used to estimate risks for 

each COPC in each medium. 

• Representative concentrations for each CO PC in each applicable medium. 

,. Estimated individual and total carcinogenic noncarcinogenic risks arranged by receptor and land use. 

• Cumulative carCinogenic and noncarcinogenic risks for individual receptor pathways. 
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TABLE 9-18 

TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE WATER AT AOC B 
NAS KEY WEST 

Human Health Criteria 
Water+Organism 

cot Consumption @g/L) 
Antimonv 14 

TABLE 9-19 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SEDIMENT AT AOC B 

NAS KEY WEST 

TABLE 9-20 

REMEDIAL GOAL OPTIONS DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SURFACE WATER AT AOC B 

NAS KEY WEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 
cot l.OOE-06 1 1 .OOE-05 1 1 .OOE-04 1 0.1 1 3 

INORGANICS (mglkg) 

Antimony 10.1 101 302 1 
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TABLE 9-18 
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TO BE CONSIDERED REMEDIAL GOAL OPTION CRITERIA FOR SURFACE WATER AT AOC B 
NAS KEY WEST 

Human Health Criteria 
Water+Organism 

COC Consumption (~g/L) 
Antimony 14 

TABLE 9-19 

REMEDIAL GOAL OPTIONs DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SEDIMENT AT AOC B 

NAS KEY WEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 
COC 1.00E·06 1.00E·05 1.00E-04 0.1 1 3 

INORGANICS (mg/kg) 
Arsenic 2.4 24 71 
Iron 7,800 78,000 230,000 

TABLE 9-20 

REMEDIAL GOAL OPTIONs DEVELOPED FOR PROTECTION OF FUTURE RESIDENT 
EXPOSURE TO SURFACE WATER AT AOC B 

NAS KEY WEST 

Carcinogenic Cleanup Levels Noncarcinogenic Cleanup Levels 
COC 1.00E·06 1.00E·05 1.00E·04 0.1 1 3 

INORGANICS (mg/kg) 
I Antimony 10.1 101 302 

AIK·OES-9?-5350 9·78 GTO-OOO? 



TABLE 9-21 

RME-CHEMICAL SPECIFIC RISKS AT AOC B 
NAS KEY WEST 

PAGE 1 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Parameter RfD”’ RfD”’ RfD”’ SF”’ SF”’ SF’*’ Concentration’3’ Ingestion1 Dermal 1 Inhalation1 Total lngestionl Dermal Inhalation Total 

SEDIMENT 

lnorganics 

Antimony 4.00E-04 800E-05 - - - - 8.98 NA NA NA NA 8.2E-02 3.9E-03 NA 8.6E-02 

Arsenic 3.00E-04 6.00E-05 - 1.50EtOO 750E+OO 1.51 Et01 6.36 4.3E-06 1.6E-05 NA 2.1E-05 7.7E-02 1.2E-01 NA 2.OE-01 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.368 7.1E-07 85E-08 NA 7.9E-07 2.7E-04 1.3E-05 NA 2.8E-04 

Cadmium l.OOE-03 2.00E-04 - - - - 2.04 NA NA NA NA 7.5E-03 3.6E-03 NA 1 .l E-02 

Chromium 500E-03 l.OOE-03 - - - 4.20E+Ol 22.6 NA NA NA NA 1.7E-02 7.9E-04 NA 1.7E-02 

Copper 4.00E-02 8.00E-03 - - - - 123 NA NA NA NA l.lE-02 5.4E-04 NA 1.2E-02 

Iron 3.00E-01 6.00E-02 - - - 16400 NA NA NA NA 2.OE-01 9.6E-03 NA 2.1 E-01 

Manganese 1.4OE-01 2.80E-02 - - - - 63.1 NA NA NA NA 1.6E-03 7.9E-05 NA 1.7E-03 

Zinc 3.00E-01 6.00E-02 - - - - 2110 NA NA NA NA 2.6E-02 1.2E-03 NA 2.7E-02 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 448 4.OE-07 1.2E-06 NA 1.6E-06 8.2E-02 9.4E-02 NA 1.8E-01 

Aroclor-1260 2.00E+OO 4.00E+OO - 328 2.9E-07 8.4E-07 NA l.lE-06 NA NA NA 

Subtotal NA NA NA NA NA NA NA 5.7E-06 1.8E-05 NA 2.4E-05 5OE-01 2.3E-01 NA 7.4E-01 

SURFACE WATER 

Antimony 4.00E-04 8.00E-05 - - - - 268 NA NA NA 1.6EtOO l.lE+OO NA 2.7E+OO 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 750E+OO 1.51 Et01 11.9 6.7E-06 2.5E-06 NA 9.2E-06 9.4E-02 6.3E-02 NA 1.6E-01 

Barium 7.00E-02 1.4OE-02 1.43E-04 - - - 60.3 NA NA NA NA 2.OE-03 1.4E-03 NA 3.4E-03 

Beryllium 500E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.533 8.7E-07 3.2E-07 NA 1.2E-06 2.5E-04 1.7E-04 NA 4.2E-04 

Cobalt 6.00E-02 1.20E-02 - - - - 2 NA NA NA NA 7.9E-05 5.3E-05 NA 1.3E-04 

Iron 3.00E-01 6.00E-02 - - - - 1970 NA NA NA NA 1.6E-02 l.OE-02 NA 2.6E-02 

Lead 24.4 NA NA NA NA NA NA NA NA 

Manganese 5.00E-03 l.OOE-03 1 /GE-05 - - - 48.4 NA NA NA NA 5.OE-03 3.4E-03 NA 8.3E-03 

Mercury l.OOE-04 2.00E-05 8.57E-05 - - - 0.427 NA NA NA NA 3.4E-03 2.3E-03 NA 5.6E-03 

Tin 6.00E-01 1.20E-01 - - - - 98.7 NA NA NA NA 3.9E-04 2.6E-04 NA 6.5E-04 

Vanadium 7.00E-03 1.40E-03 - - - - 11.9 NA NA NA NA 4.OE-03 2.7E-03 NA 6.7E-03 

Zinc 3.00E-01 6.00E-02 - - - - 1290 NA NA NA NA l.OE-02 6.8E-03 NA 1.7E-02 

Parameter 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor -1260 

Subtotal 

SURFACE WATER 

Inorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Tin 

Vanadium 

Zinc 

Oral 
Rm(1) 

4.00E-04 

3.00E-04 

S.00E-03 

1.00E-03 

S.00E-03 

4.00E-02 

3.00E-01 

1.4DE-01 

3.00E-01 

2.00E-OS 

-
NA 

4.00E-04 

3.00E-04 

7.00E-02 

S.00E-03 

6.00E-02 

3.00E-01 

-
S.00E-03 

1.00E-04 

6.00E-01 

7.00E-03 

3.00E-01 

TABLE 9-21 

RME-CHEMICAL SPECIFIC RISKS AT AOC B 
NAS KEY WEST 

PAGE 1 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

\ Dermal \Inhalation\ Oral \ Dermal \Inhalation Representative Cancer Risk I Non-Cancer Risk(4) 
Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermallinhalationi Total Iingestioni Dermallinhalationi Total 

B.OOE-OS - - - - B.9B NA NA NA NA B.2E-02 3.9E-03 NA B.6E-02 

6.00E-OS - 1.S0E+00 7.S0E+00 1.S1 E+01 6.36 4.3E-06 1.6E-OS NA 2.1E-OS 7.7E-02 1.2E-01 NA 2.0E-01 

1.00E-03 - 4.30E+00 - 6.30E+00 0.36B 7.1E-07 B.SE-OB NA 7.9E-07 2.7E-04 1.3E-OS NA 2.BE-04 

2.00E-04 - - - - 2.04 NA NA NA NA 7.5E-03 3.6E-03 NA 1.1 E-02 

1.00E-03 - - - 4.20E+01 22.6 NA NA NA NA 1.7E-02 7.9E-04 NA 1.7E-02 

B.00E-03 - - - - 123 NA NA NA NA 1.1E-02 5.4E-04 NA 1.2E-02 

6.00E-02 - - - - 16400 NA NA NA NA 2.0E-01 9.6E-03 NA 2.1 E-01 

2.BOE-02 - - - - 63.1 NA NA NA NA 1.6E-03 7.9E-05 NA 1.7E-03 

6.00E-02 - - - - 2110 NA NA NA NA 2.6E-02 1.2E-03 NA 2.7E-02 

1.00E-OS - 2.00E+00 4.00E+00 - 448 4.0E-07 1.2E-06 NA 1.6E-06 B.2E-02 9.4E-02 NA 1.BE-01 

- - 2.00E+00 4.00E+00 - 328 2.9E-07 B.4E-07 NA 1.1 E-06 NA NA NA 

NA NA NA NA NA NA S.7E-06 1.BE-05 NA 2.4E-05 5.0E-01 2.3E-01 NA 7.4E-01 

B.00E-05 - - - - 268 NA NA NA 1.6E+00 1.1 E+OO NA 2.7E+00 

6.00E-OS - 1.S0E+00 7.S0E+00 1.S1 E+01 11.9 6.7E-06 2.SE-06 NA 9.2E-06 9.4E-02 6.3E-02 NA 1.6E-01 

1.4DE-02 1.43E-04 - - - 60.3 NA NA NA NA 2.0E-03 1.4E-03 NA 3.4E-03 

1.00E-03 - 4.30E+00 - 6.30E+00 0.533 B.7E-07 3.2E-07 NA 1.2E-06 2.5E-04 1.7E-04 NA 4.2E-04 

1.20E-02 - - - - 2 NA NA NA NA 7.9E-OS 5.3E-05 NA 1.3E-04 

6.00E-02 - - - - 1970 NA NA NA NA 1.6E-02 1.0E-02 NA 2.6E-02 

- - - - - 24.4 NA NA NA NA NA NA NA NA 

1.00E-03 1.43E-OS - - - 48.4 NA NA NA NA 5.0E-03 3.4E-03 NA B.3E-03 

2.00E-OS 8.57E-OS - - - 0.427 NA NA NA NA 3.4E-03 2.3E-03 NA 5.6E-03 

1.20E-01 - - - - 98.7 NA NA NA NA 3.9E-04 2.6E-04 NA 6.5E-04 

1.40E-03 - - - - 11.9 NA NA NA NA 4.0E-03 2.7E-03 NA 6.7E-03 

6.00E-02 - - - - 1290 NA NA NA NA 1.0E-02 6.BE-03 NA 1.7E-02 

..... 
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TABLE 9-21 

RME-CHEMICAL SPECIFIC RISKS AT AOC B 
NAS KEY WEST 

PAGE2OF12 

Dose-Response Parameters Future Resident -- Child and Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riski4’ 

Parameter RtD”’ RtD”’ RtD”’ SF”’ SF’2’ SF@’ Concentratio#’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

Pesticides/PC& 

2,4,5-TP 8,00E-03 4.00E-03 - - - - 0.0661 NA NA NA NA 2.OE-05 NA NA 2.OE-05 

Aroclor-1016 7.00E-05 3.50E-05 - 2.00E+OO 4.00E+OO - 0.477 7.2E-08 NA NA 7.2E-08 1.6E-02 NA NA 1.6E-02 

Aroclor-1232 2,00E+OO 4,00E+OO - 0.477 7.2E-08 NA NA 7.2E-08 NA NA NA NA 

Aroclor-1242 2.00E+OO 4.00E+OO - 0.477 7.2E-08 NA NA 7.2E-08 NA NA NA NA 

Aroclor-1248 - 2,00E+OO 4.00E+OO - 0.477 7.2E-08 NA NA 7.2E-08 NA NA NA NA 

Subtotal NA NA NA NA NA NA NA 7.9E-06 2.8E-06 NA l.lE-05 1.7E+OO 1.2E+OO NA 2.9E+OO 

SHELLFISH-- CRAB”’ 

‘p 
lnorganics 

E3 
Manganese 1 2.03E-021 - 1 - 1 - - 1 - 1 4.6 1 NA 1 NA 1 NA 1 NA 1 ISE-01 1 NA 1 NA 1 1.5E-01 

PesticideslPCBs 

(0 
I 

(XI 
o 

TABLE 9-21 

RME-CHEMICAL SPECIFIC RISKS AT AOC B 
NAS KEY WEST 

PAGE 2 OF 12 

Dose-Response Parameters Future Resident -- Child and Adult 

Oral 

Parameter RID(1) 

Pesticides/PCBs 

2,4,S-TP B.00E-03 

Aroclor-1016 7.00E-OS 

Aroclor -1232 

Aroclor-1242 

Aroclor -1248 

Subtotal 

SHELLFISH-- CRAB(5) 

Inorganics 

-
-
-

NA 

I Dermal Iinhalationi 
RIDI1 ) RID(1) 

4.00E-03 -
3.S0E-OS -

- -
- -
- -

NA NA 

I Manganese I 2.03E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 - -
alpha-SHC - - -
Chlorobenzilate 2.00E-02 - -
Dieldrin S.00E-05 - -
Heptachlor epoxide 1.30E-05 - -
Subtotal NA NA NA 

TOTAL NA NA NA 

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+OO -
2.00E+00 4.00E+00 -

NA NA NA 

1.70E+01 - -
6.30E+00 - -
2.70E-01 - -
1.60E+01 - -
9.10E+00 - -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3) Ingestion I Dermal I Inhalation I Total I Ingestion I Dermallinhalationi Total 

0.0661 NA NA NA NA 2.0E-OS NA NA 2.0E-OS 

0.477 7.2E-OB NA NA 7.2E-OB 1.6E-02 NA NA 1.6E-02 

0.477 7.2E-OB NA NA 7.2E-08 NA NA NA NA 

0.477 7.2E-OB NA NA 7.2E-08 NA NA NA NA 

0.477 7.2E-OB NA NA 7.2E-08 NA NA NA NA 

NA 7.9E-06 2.BE-06 NA 1.1 E-05 1.7E+00 1.2E+00 NA 2.9E+00 

4.6 NA NA NA NA 1.SE-01 NA NA 11.SE-01 I 

O.OOOSB 3.26E-06 NA NA 3.3E-06 1.49E-02 NA NA 1.SE-02 

0.001 OS 2.19E-06 NA NA 2.2E-06 NA NA NA NA 

0.OS6B3 S.07E-06 NA NA S.1E-06 2.19E-03 NA NA 2.2E-03 

0.00264 1.40E-OS NA NA 1.4E-OS 4.07E-02 NA NA 4.1E-02 

0.00234 7.04E-06 NA NA 7.0E-06 1.39E-01 NA NA 1.4E-01 

NA 3.2E-OS NA NA 3.2E-OS 3.SE-01 NA NA 3.SE-01 

NA 4.SE-OS 2.1E-OS NA 6.6E-05 2.6E+00 1.4E+00 NA 4.0E+00 

-'" 
~;;o 
me» 
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TABLE 9-21 

RME-CHEMICAL SPECIFIC RISKS AT AOC B 
NAS KEY WEST 

PAGE 3 OF 12 

Parameter 

SEDIMENT 

lnorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Dose-Response Parameters Trespasser--Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskr4’ 

RtD”’ RtD”’ RtD”’ SF’*’ SF”’ SF’*’ Concentratiorf’ Ingestion Dermal Inhalation Total Ingestion Dermal lnhalatio d Total 

4.00E-04 8.00E-05 - - - 8.98 NA NA NA NA 2.lE-03 6.lE-04 NA 2.7E-03 

3.00E-04 6.00E-05 - 1,50E+OO 7.50E+OO 1.51 Et01 6.36 2.4E-07 2.2E-06 NA 2.5E-06 2.OE-03 1.8E-02 NA 2.OE-02 

5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.368 4.OE-08 1.2E-08 NA 52E-08 6.9E-06 2.OE-06 NA 8.9E-06 

l.OOE-03 2.00E-04 - - - - 2.04 NA NA NA NA 1.9E-04 5.5E-04 NA 7.4E-04 

5.00E-03 l.OOE-03 - - - 4.20E+Ol 22.6 NA NA NA NA 4.2E-04 1.2E-04 NA 5.55-04. 

Copper 4.00E-02 8.00E-03 - - - - 123 NA NA NA NA 2.9E-04 8.3E-05 NA 3.7E-04 

Iron 3.00E-01 6.00E-02 - - - - 16400 NA NA NA NA 5lE-03 1.5E-03 NA 6.6E-03 

Manganese 1.4OE-01 2.80E-02 - - - - 63.1 NA NA NA NA 4.2E-05 1.2E-05 NA 55E-05 

Zinc 3.00E-01 6.00E-02 - - - 2110 NA NA NA NA 6.6E-04 1.9E-04 NA 8.5E-04 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 448 2.3E-08 1.6E-07 NA 1.8E-07 2.lE-03 1.5E-02 NA 1.7E-02 

Aroclor-1260 2.00E+OO 4.00E+OO - 328 1.7E-08 1.2E-07 NA 1.3E-07 NA NA NA NA 

Subtotal NA NA NA NA NA NA NA 3.2E-07 2.5E-06 NA 2.8E-06 1.3E-02 3.6E-02 NA 4.9E-02 

SURFACE WATER 

lnorganics 

Antimony 4.00E-04 8.00E-05 - - - - 268 NA NA NA NA 8.2E-02 4.7E-02 NA 1.3E-01 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 Et01 11.9 5.9E-07 3.4E-07, NA 9.3E-07 4.8E-03 2.8E-03 NA 7.6E-03 

Barium 7.00E-02 1.4OE-02 l&E-04 - - - 60.3 NA NA NA NA l.lE-04 6.OE-05 NA 1.7E-04 

Beryllium 500E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.533 7.6E-08 4.4E-08 NA 1.2E-07 1.3E-05 7.5E-06 NA 2.1 E-05 

Cobalt 6.00E-02 1.20E-02 - - - - 2 NA NA NA NA 4.1E-06 2.3E-06 NA 6.4E-06 

Iron 3.00E-01 6.00E-02 - - - - 1970 NA NA NA NA 8.OE-04 4.6E-04 NA 1.3E-03 

Lead - - - 24.4 NA NA NA NA NA NA NA NA 

lhnanganese 
Mercury 

Tin 

Vanadium 

Zinc 

1 500E-031 l.OOE-031 1.43E-05 ! - ! - ! - ! 48.4 ! NA ! NA ! NA ! NA ! 2.6E-04 ! 1.5E-041 NA ! 4.OE-04 1 

l.OOE-04 2.00E-05 8.57E-05 - - - 0.427 NA NA NA NA 1.7E-04 l.OE-04 NA 2.7E-04 

6.00E-01 1.20E-01 - - - 98.7 NA NA NA NA 2.OE-05 1.2E-05 NA 3.2E-05 

7.00E-03 1.4OE-03 - - - - 11.9 NA NA NA NA 2.1 E-04 1.2E-04 NA 3.3E-04 

3.00E-01 6.00E-02 - - . - - 1290 NA NA NA NA 5.3E-04 3.OE-04 NA 8.3E-04 

co 
I 

00 ...... 

~ 
b 
o 
o 
-...j 

Parameter 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

Pesticides/PCBs 

Aroclor -1254 

Aroclor -1260 

Subtotal 

SURFACE WATER 

Inorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Tin 

Vanadium 

Zinc 

Oral 
RfD,l) 

4.00E-04 

3.00E-04 

S.00E-03 

1.00E-03 

5.00E-03 

4.00E-02 

3.00E-Ol 

1.4OE-Ol 

3.00E-Ol 

2.00E-05 

-
NA 

4.00E-04 

3.00E-04 

7.00E-02 

5.00E-03 

6.00E-02 

3.00E-Ol 

-
5.00E-03 

1.00E-04 

6.00E-Ol 

7.00E-03 

3.00E-Ol 

TABLE 9-21 

RME-CHEMICAL SPECIFIC RISKS AT AOC B 
NAS KEY WEST 
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Dose-Response Parameters Trespasser --Adult 

I Dermal Iinhalationi Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(4) 

RfDU) RfD'l) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermal I Inhalation I Total Iingestioni Dermal Iinhalation! 

B.OOE-OS - - - - B.9B NA NA NA NA 2.1E-03 6.1E-04 NA 

6.00E-OS - 1.S0E+00 7.S0E+00 1.SlE+Ol 6.36 2.4E-07 2.2E-06 NA 2.SE-06 2.0E-03 1.BE-02 NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.36B 4.0E-OB 1.2E-OB NA S.2E-OB 6.9E-06 2.0E-06 NA 

2.00E-04 - - - - 2.04 NA NA NA NA 1.9E-04 5.5E-04 NA 

1.00E-03 - - - 4.20E+Ol 22.6 NA NA NA NA 4.2E-04 1.2E-04 NA 

B.00E-03 - - - - 123 NA NA NA NA 2.9E-04 B.3E-05 NA 

6.00E-02 - - - - 16400 NA NA NA NA 5.1E-03 1.5E-03 NA 

2.BOE-02 - - - - 63.1 NA NA NA NA 4.2E-05 1.2E-05 NA 

6.00E-02 - - - - 2110 NA NA NA NA 6.6E-04 1.9E-04 NA 

1.00E-05 - 2.00E+00 4.00E+00 - 448 2.3E-OB 1.6E-07 NA 1.BE-07 2.1E-03 1.5E-02 NA 

- - 2.00E+00 4.00E+00 - 32B 1.7E-OB 1.2E-07 NA 1.3E-07 NA NA NA 

NA NA NA NA NA NA 3.2E-07 2.5E-06 NA 2.BE-06 1.3E-02 3.6E-02 NA 

8.00E-05 - - - - 26B NA NA NA NA B.2E-02 4.7E-02 NA 

6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 11.9 5.9E-07 3.4E-07 NA 9.3E-07 4.BE-03 2.BE-03 NA 

1.4OE-02 1.43E-04 - - - 60.3 NA NA NA NA 1.1 E-04 6.0E-05 NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.533 7.6E-OB 4.4E-OB NA 1.2E-07 1.3E-05 7.5E-06 NA 

1.20E-02 - - - - 2 NA NA NA NA 4.1E-06 2.3E-06 NA 

6.00E-02 - - - - 1970 NA NA NA NA B.OE-04 4.6E-04 NA 

- - - - - 24.4 NA NA NA NA NA NA NA 

1.00E-03 1.43E-05 - - - 48.4 NA NA NA NA 2.6E-04 1.5E-04 NA 

2.00E-05 B.57E-05 - - - 0.427 NA NA NA NA 1.7E-04 1.0E-04 NA 

1.20E-Ol - - - - 9B.7 NA NA NA NA 2.0E-05 1.2E-05 NA 

1.4OE-03 - - - - 11.9 NA NA NA NA 2.1E-04 1.2E-04 NA 

6.00E-02 - - - - 1290 NA NA NA NA 5.3E-04 3.0E-04 NA 

Total 

2.7E-03 

2.0E-02 

B.9E-06 

7.4E-04 

5.5E-04 

3.7E-04 

6.6E-03 

5.5E-05 

B.5E-04 

1.7E-02 

NA 

4.9E-02 

1.3E-Ol 

7.6E-03 

1.7E-04 

2.1 E-05 

6.4E-06 

1.3E-03 

NA 

4.0E-04 

2.7E-04 

3.2E-05 

3.3E-04 

B.3E-04 
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Dose-Response Parameters Trespasser--Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF”’ SF”’ SF’*’ Concentration”) Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

Pesticides/PC& 

2,4,5-TP 8.00E-03 4.00E-03 - - - - 

Aroclor-1016 7.00E-05 3.50E-05 - 2.00EtOO 4.00E+OO - 

Aroclor-1232 2.00E+OO 4.00EtOO - 

Aroclor-1242 2.00E+OO 4.00E+OO - 

Aroclor-1248 2.00E+OO 4.00E+OO - 

Subtotal NA NA NA NA NA NA 

SHELLFISH-- CRAB”’ 

0.0661 NA NA NA l.OE-06 NA NA 1 .OE-06 

0.477 6.3E-09 NA NA 6.3E-09 8.3E-04 NA NA 8.3E-04 

0.477 6.3E-09 NA NA 6.3E-09 NA NA NA NA 

0.477 6.3E-09 NA NA 6.3E-09 NA NA NA NA 

0.477 6.3E-09 NA NA 6.3E-09 NA NA NA NA 

NA 6.9E-07 3.8E-07 NA l.lE-06 9.OE-02 5.1 E-02 NA 1.4E-01 

lnoraanics 

Manganese 1 2.03E-021 - 1 - 1 - 1 - 1 - 1 

PesticideslPCBs 

Aldrin 3.00E-05 - - 1.70E+Ol - - 

alpha-BHC - 6.30E+OO - 

Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 

Dieldrin 5.00E-05 - - 1.60E+Ol - - 

Heptachlor epoxide 1.30E-05 - - 9.lOE+OO - - 

Subtotal NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA 

4.6 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

0.00058 NA NA NA NA NA NA NA NA 

0.00105 NA NA NA NA NA NA NA NA 

0.05683 NA NA NA NA NA NA NA NA 

0.00264 NA NA NA NA NA NA NA NA 

0.00234 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

NA l.OE-06 2.9E-06 NA 3.9E-06 l.OE-01 8.7E-02 NA 1.9E-01 , 
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Dose-Response Parameters Trespasser--Adult 

Oral 

Parameter RfD(1 ) 

Pesticides/PCBs 

2,4,5-TP 8.00E-03 

Aroclor-1016 7.00E-05 

Aroclor-1232 

Aroclor -1242 

Aroclor -1248 

Subtotal 

SHELLFISH-- CRABI51 

Inorganics 

-
-
-

NA 

! Dermal Iinhalationi 
RfDlll RfDllI 

4.00E-03 -
3.50E-05 -

- -
- -
- -

NA NA 

I Man,9anese I 2.03E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 - -
alpha-BHC - - -
Chlorobenzilate 2.00E-02 - -
Dieldrin 5.00E-05 - -
Heptachlor epoxide 1.30E-05 - -
Subtotal NA NA NA 

TOTAL NA NA NA 

Oral ! Dermal !Inhalation 
SFI21 SFI21 SF(2) 

- - -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

NA NA NA 

1.70E+01 - -
6.30E+00 - -
2.70E-01 - -
1.60E+01 - -
9.10E+00 - -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Riskl41 

ConcentrationlJ) Ingestion I Dermallinhalationi Total Iingestioni Dermallinhalationi 

0.0661 NA NA NA 1.0E-06 NA NA 

0.477 6.3E-09 NA NA 6.3E-09 8.3E-04 NA NA 

0.477 6.3E-09 NA NA 6.3E-09 NA NA NA 

0.477 6.3E-09 NA NA 6.3E-09 NA NA NA 

0.477 6.3E-09 NA NA 6.3E-09 NA NA NA 

NA 6.9E-07 3.8E-07 NA 1.1 E-06 9.0E-02 5.1 E-02 NA 

4.6 NA NA NA NA NA NA NA 

0.00058 NA NA NA NA NA NA NA 

0.00105 NA NA NA NA NA NA NA 

0.05683 NA NA NA NA NA NA NA 

0.00264 NA NA NA NA NA NA NA 

0.00234 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA 1.0E-06 2.9E-06 NA 3.9E-06 1.0E-01 8.7E-02 NA 

Total 

1.0E-06 

8.3E-04 

NA 

NA 

NA 

1.4E-01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.9E-01 
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Parameter 

SEDIMENT 

Oral 

Rrn”’ 

Dose-Response Parameters Trespasser--Adolescent 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Rrn”’ Rrn”’ SF12’ SF12’ SF’*’ Concentratior? Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

lnorganics 

Antimony 4.00E-04 8.00E-05 - - - - 8.98 NA NA NA NA 4.6E-03 9.5E-04 NA 5.6E-03 

Arsenic 3.00E-04 6.00E-05 - 1.50EtOO 7.50E+OO 1.51 Et01 6.36 3.lE-07 2.OE-06 NA 2.3E-06 4.4E-03 2.9E-02 NA 3.3E-02 

Beryllium 5.00E-03 1 .OOE-03 - 4.30E+OO - 6.30E+OO 0.368 5.1 E-08 1 .lE-08 NA 6.2E-08 1.5E-05 3.lE-06 NA 1.8E-05 

Cadmium l.OOE-03 2.00E-04 - - - - 2.04 NA NA NA NA 4.2E-04 8.7E-04 NA 1.3E-03 

Chromium 5.00E-03 l.OOE-03 - - - 4.20E+Ol 22.6 NA NA NA NA 9.3E-04 1.9E-04 NA 1 .I E-03 

Copper 4.00E-02 8.00E-03 - - - 123 NA NA NA NA 6.3E-04 1.3E-04 NA 7.6E-04 

Iron 3.00E-01 6.00E-02 - - - - 16400 NA NA NA NA l.lE-02 2.3E-03 NA 1.4E-02 

Manganese 1.4OE-01 2.80E-02 - - - - 63.1 NA NA NA NA 9.3E-05 1.9E-05 NA 1 .I E-04 

Zinc 3.00E-01 6.00E-02 - - - 2110 NA NA NA NA 1.4E-03 3.OE-04 NA 1.7E-03 

Pesticides/PC% 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 448 2.9E-08 1.4E-07 NA 1.7E-07 4.6E-03 2.3E-02 NA 2.7E-02 

Aroclor-1260 - - 2.00E+OO 4.00E+OO - 328 2.lE-08 l.lE-07 NA 1.3E-07 NA NA NA NA 

Subtotal NA NA NA NA NA NA NA 4.lE-07 2.3E-06 NA 2.7E-06 2.8E-02 5.6E-02 NA 8.5E-02 

SURFACE WATER 

lnorganics 

Antimony 4.00E-04 8.00E-05 - - - - 268. NA NA NA NA 1.8E-01 7.4E-02 NA 2.5E-01 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 Et01 11.9 75E-07 3.lE-07 NA l.lE-06 l.lE-02 4.4E-03 NA 1.5E-02 

Barium 7.00E-02 14OE-02 l&E-04 - - - 60.3 NA NA NA NA 2.3E-04 9.5E-05 NA 3.3E-04 

Beryllium 5.00E-03 l.OOE-03 - 4.30EtOO - 6.30E+OO 0.533 9.6E-08 4.OE-08 NA 1.4E-07 2.8E-05 1.2E-05 NA 4.OE-05 

Cobalt 6.00E-02 1.20E-02 - - - - 2 NA NA NA NA 8.9E-06 3.7E-06 NA 1.3E-05 

Iron 3.00E-01 6.00E-02 - - - - 1970 NA NA NA NA 1.8E-03 7.2E-04 NA 2.5E-03 

Lead - 24.4 NA NA NA NA NA NA NA NA 

Manganese 5.00E-03 l.OOE-03 1.43E-05 - - - 48.4 NA NA NA NA 5.6E-04 2.3E-04 NA 7.9E-04 

Mercury l.OOE-04 2.00E-05 8.57G05 - - - 0.427 NA NA NA NA 3.8E-04 1.6E-04 NA -5.4E-04 

Tin 6.00E-01 1.20E-01 - - - - 98.7 NA NA NA NA 4.4E-05 1.8E-05 NA 6.2E-05 

Vanadium 7.00E-03 1.4OE-03 - - - - 11.9 NA NA NA NA 4.5E-04 1.9E-04 NA 6.4E-04 

Zinc 3.00E-01 6.00E-02 - - - - 1290 NA NA NA NA l.lE-03 4.7E-04 NA 1.6E-03 

~ 
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Parameter 

SEDIMENT 

Inorganics 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Zinc 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor -1260 

Subtotal 
SURFACE WATER 

Inorganics 

Antimony 
Arsenic 
Barium 
Beryllium 
Cobalt 
Iron 
Lead 
Manganese 
Mercury 
Tin 
Vanadium 
Zinc 
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Dose-Response Parameters Trespasser --Adolescent 

Oral I Dermal Iinhalationi Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(41 
Rm(ll Rm(11 Rm(11 SF(2l SF(21 SF(21 Concentration(31 Ingestionl Dermal I Inhalation I Total Iingestioni Dermal Iinhalationi 

4.00E-04 8.00E-OS - - - - B.9B NA NA NA NA 4.6E-03 9.SE-04 NA 
3.00E-04 6.00E-OS - 1.S0E+00 7.S0E+00 1.Sl E+Ol 6.36 3.1E-07 2.0E-06 NA 2.3E-06 4.4E-03 2.9E-02 NA 
S.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.36B S.lE-OB 1.1 E-OB NA 6.2E-OB 1.SE-OS 3.1E-06 NA 
1.00E-03 2.00E-04 - - - - 2.04 NA NA NA NA 4.2E-04 B.7E-04 NA 
S.00E-03 1.00E-03 - - - 4.20E+Ol 22.6 NA NA NA NA 9.3E-04 1.9E-04 NA 
4.00E-02 B.00E-03 - - - - 123 NA NA NA NA 6.3E-04 1.3E-04 NA 
3.00E-Ol 6.00E-02 - - - - 16400 NA NA NA NA 1.1 E-02 2.3E-03 NA 
1.40E-Ol 2.BOE-02 - - - - 63.1 NA NA NA NA 9.3E-OS 1.9E-OS NA 
3.00E-Ol 6.00E-02 - - - - 2110 NA NA NA NA 1.4E-03 3.0E-04 NA 

2.00E-OS 1.00E-OS - 2.00E+00 4.00E+00 - 448 2.9E-OB 1.4E-07 NA 1.7E-07 4.6E-03 2.3E-02 NA 
- - - 2.00E+00 4.00E+00 - 32B 2.1E-OB 1.1 E-07 NA 1.3E-07 NA NA NA 

NA NA NA NA NA NA NA 4.1E-07 2.3E-06 NA 2.7E-06 2.BE-02 S.6E-02 NA 

4.00E-04 B.OOE-OS - - - - 26B. NA NA NA NA 1.BE-Ol 7.4E-02 NA 
3.00E-04 6.00E-OS - 1.S0E+OO 7.S0E+00 1.S1 E+Ol 11.9 7.SE-07 3.1 E-07 NA 1.1 E-06 1.1 E-02 4.4E-03 NA 
7.00E-02 1.40E-02 1.43E-04 - - - 60.3 NA NA NA NA 2.3E-04 9.SE-OS NA 
S.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.S33 9.6E-08 4.0E-08 NA 1.4E-07 2.8E-OS 1.2E-OS NA 
6.00E-02 1.20E-02 - - - - 2 NA NA NA NA 8.9E-06 3.7E-06 NA 
3.00E-Ol 6.00E-02 - - - - 1970 NA NA NA NA 1.8E-03 7.2E-04 NA 

- - - - - - 24.4 NA NA NA NA NA NA NA 
S.00E-03 1.00E-03 1.43E-OS - - - 48.4 NA NA NA NA S.6E-04 2.3E-04 NA 

. 

1.00E-04 2.00E-OS 8.S7E-OS - - - 0.427 NA NA NA NA 3.BE-04 1.6E-04 NA 
6.00E-Ol 1.20E-01 - - - - 9B.7 NA NA NA NA 4.4E-OS 1.8E-OS NA 
7.00E-03 1.40E-03 - - - - 11.9 NA NA NA NA 4.SE-04 1.9E-04 NA 
3.00E-Ol 6.00E-02 - - - - 1290 NA NA NA NA 1.1 E-03 4.7E-04 NA 

Total 

S.6E-03 

3.3E-02 

1.BE-OS 

1.3E-03 

1.1 E-03 

7.6E-04 

1.4E-02 

1.1 E-04 

1.7E-03 

2.7E-02 

NA 
B.SE-02 

2.SE-Ol 

1.SE-02 

3.3E-04 

4.0E-OS 

1.3E-OS 

2.SE-03 

NA 
7.9E-04 

S.4E-04 

6.2E-OS 

6.4E-04 

1.6E-03 
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I Trenna~nar..Arlnlescenf 

Non-Cancer Riskf4’ 

Dose-Response Parameters -.--p----. . .-- 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk 

Parameter Rrn”’ Rrn”’ Rrn”’ SF’*’ SF”’ SF’*’ Concentrationf3’ Ingestion Dermal Inhalation1 Total Ingestion Dermal Inhalation Total 

PesticideslPCBs 

2,4,5-TP 8.00E-0314,00E-031 - 1 - 1 - - 1 0.0661 NA NA NA NA 2.2E-06 NA NA 2.2E-06 

8.OE-09 NA NA 8.OE-09 1.8E-03 NA NA 1.8E-03 

Aroclor-1232 I - ! - ! - I2.00E+00~4.00E+00 1 - 1 0.477 8.OE-09 NA NA 8.OE-09 NA NA NA NA 

I Aroclor-1016 1 7.00E-0513.50E-051 - 12.00E+0014.00E+001 - I 0.477 

Aroclor-1242 - 2.00E+OO 4.00E+OO - 0.477 8.OE-09 NA NA 8.OE-09 NA NA NA NA 

Aroclor-1248 2.00EtOO 4.00E+OO - 0.477 8.OE-09 NA NA 8.OE-09 NA NA NA NA 

Subtotal NA NA NA NA NA NA NA 8.8E-07 3SE-07 NA 1.2E-06 2.OE-01 8.OE-02 NA 2.8E-01 

SHELLFISH-- CRAB’5’ 

lnorganics 

Pesticides/PCBs 

Heptachlor epoxide 1.30E-05 - - 

Subtotal NA NA NA 

TOTAL NA NA NA 

9.lOE+OO - - 0.00234 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA 1.3E-06 2.6E-06 NA 3.9E-06 2.2E-01 1.4E-01 NA 3.6E-01 

(0 
I 

~ 
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Dose-Response Parameters Trespasser --Adolescent 

Oral \ Dermal \Inhalationl Oral I Dermal Iinhalation Representative Cancer Risk \ Non-Cancer Risk(4) 

Parameter RfD(l) RfD(l) RfD(l) SF(2) SF(2) SF(2) Concentration(3) Ingestion\ Dermallinhalationi Total Jlngestionl Dermal IlnhalationL 

Pesticides/PCBs 

2,4,S-TP 8.00E-03 4.00E-03 - - - - 0.0661 NA NA NA NA 2.2E-06 NA NA 

Aroclor -1016 7.00E-OS 3.S0E-05 - 2.00E+00 4.00E+00 - 0.477 8.0E-09 NA NA 8.0E-09 1.8E-03 NA NA 

Aroclor -1232 - - - 2.00E+00 4.00E+00 - 0.477 8.0E-09 NA NA 8.0E-09 NA NA NA 

Aroclor -1242 - - - 2.00E+00 4.00E+00 - 0.477 8.0E-09 NA NA 8.0E-09 NA NA NA 

Aroclor-1248 - - - 2.00E+00 4.00E+00 - 0.477 8.0E-09 NA NA 8.0E-09 NA NA NA 

Subtotal NA NA NA NA NA NA NA 8.8E-07 3.SE-07 NA 1.2E-06 2.0E-01 8.0E-02 NA 

SHELLFISH-- CRAB(5) 

Inorganics 

'Manganese , 2.03E-02' 4.6 NA NA NA NA NA NA NA 

Pesticides/PCBs 

Aldrin 3.00E-05 - - 1.70E+01 - - 0.00058 NA NA NA NA NA NA NA 

alpha-BHC - - - 6.30E+00 - - 0.001 OS NA NA NA NA NA NA NA 

Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 0.OS683 NA NA NA NA NA NA NA 

Dieldrin S.OOE-OS - - 1.60E+01 - - 0.00264 NA NA NA NA NA NA NA 

Heptachlor epoxide 1.30E-OS - - 9.10E+00 - - 0.00234 NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA 1.3E-06 2.6E-06 NA 3.9E-06 2.2E-01 1.4E-01 NA 

Total 

2.2E-06 

1.8E-03 

NA 

NA 

NA 

2.8E-01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.6E-01 
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Parameter 

SEDIMENT 

lnorganics 

Oral 

Rrn”’ 

Dose-Response Parameters Maintenance Worker 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskf4’ 

Rrn”’ Rrn” SF”’ SF”’ SF”’ Concentration”’ Ingestion Dermal Inhalation Total Ingestion Dermal lnhalatio Total 

Chromium 5.00E-03 l.OOE-03 - - - 4.20E+Ol 22.6 NA NA NA NA NA NA 
a 

NA NA 

Copper 4.00E-02 8.00E-03 - - - 123 NA NA NA NA NA NA NA NA 
I: 

Iron 3.00E-01 6.00E-02 - - - 16400 NA NA NA NA NA NA NA NA 

Manganese 1.4OE-01 2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA NA 

Zinc 3.00E-01 6.00E-02 - - - - 2110 NA NA NA NA NA NA NA NA 

Pesticides/PC& 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00EtOO 4.00EtOO - 448 NA NA NA NA NA NA NA NA 

Aroclor-1260 2.00E+OO 4.00E+OO - 328 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

SURFACE WATER 

lnorganics 

Antimony 4.00E-04 8.00E-05 - - - - 268 NA NA NA NA NA NA NA NA 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 Et01 11.9 NA NA NA NA NA NA NA NA 

Barium 7.00E-02 14OE-02 1.43E-04 - - - 60.3 NA NA NA NA NA NA NA NA 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30EtOO 0.533 NA NA NA NA NA NA NA NA 

Cobalt 6.00E-02 1.20E-02 - - - - 2 NA NA NA NA NA NA NA NA 

Iron 3.00E-01 6.00E-02 - - - - 1970 NA NA NA NA NA NA NA NA 

Lead - - 24.4 NA NA NA NA NA NA NA NA 

Manganese 5.00E-03 l.OOE-03 1.43E-05 - - - 48.4 NA NA NA NA NA NA NA NA 

Mercury l.OOE-04 2.00E-05 8.57E-05 - - - 0.427 NA NA NA NA NA NA NA NA 
< 

Tin 6.00E-01 1.20E-01 - - - - 98.7 NA NA NA NA NA NA NA NA 

Vanadium 7.00E-03 1.4OE-03 - - - - 11.9 NA NA NA NA NA NA NA NA 
$$ 

zkl 
Zinc 3.00E-01 6.00E-02 - - - - 1290 NA NA NA NA NA NA NA NA 

<0 
I 
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Parameter 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

Pesticides/PCBs 

Aroclor-12S4 

Aroclor-1260 

Subtotal 

SURFACE WATER 

Inorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Tin 

Vanadium 

Zinc 
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Dose-Response Parameters Maintenance Worker 

Oral I Dermal Iinhalationl Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(41 
Rm(1) Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(J) Ingestion I Dermallinhalationi Total Iingestioni Dermal Iinhalation! 

4.00E-04 8.00E-OS - - - - 8.98 NA NA NA NA NA NA NA 

3.00E-04 6.00E-OS - 1.S0E+00 7.S0E+00 1.SlE+Ol 6.36 NA NA NA NA NA NA NA 

5.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.368 NA NA NA NA NA NA NA 

1.00E-03 2.00E-04 - - - - 2.04 NA NA NA NA NA NA NA 

S.00E-03 1.00E-03 - - - 4.20E+Ol 22.6 NA NA NA NA NA NA NA 

4.00E-02 800E-03 - - - - 123 NA NA NA NA NA NA NA 

3.00E-Ol 6.00E-02 - - - - 16400 NA NA NA NA NA NA NA 

1.40E-Ol 2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA 

3.00E-Ol 6.00E-02 - - - - 2110 NA NA NA NA NA NA NA 

2.00E-OS 1.00E-OS - 2.00E+00 4.00E+00 - 448 NA NA NA NA NA NA NA 

- - - 2.00E+00 4.00E+00 - 328 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

4.00E-04 8.00E-OS - - - - 268 NA NA NA NA NA NA NA 

3.00E-04 6.00E-OS - 1.S0E+00 7.50E+00 1.51 E+01 11.9 NA NA NA NA NA NA NA 

7.00E-02 1.40E-02 1.43E-04 - - - 60.3 NA NA NA NA NA NA NA 

S.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.533 NA NA NA NA NA NA NA 

6.00E-02 1.20E-02 - - - - 2 NA NA NA NA NA NA NA 

3.00E-Ol 6.00E-02 - - - - 1970 NA NA NA NA NA NA NA 

- - - - - - 24.4 NA NA NA NA NA NA NA 

5.00E-03 1.00E-03 1.43E-05 - - - 48.4 NA NA NA NA NA NA NA 

1.00E-04 2.00E-OS 8.57E-05 - - - 0.427 NA NA NA NA NA NA NA 

6.00E-Ol 1.20E-Ol - - - - 98.7 NA NA NA NA NA NA NA 

7.00E-03 1.40E-03 - - - - 11.9 NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 1290 NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Dose-Response Parameters Maintenance Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskf4’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF’*’ SF’*’ SF’*’ Concentration’3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
PesticidealPCRc 

2,4,5-TP 8.00E-03 4.00E-03 - - - - 0.0661 NA NA NA NA NA NA NA NA 

Aroclor-1016 7.00E-05 3.50E-05 - 2.00E+OO 4.00E+OO - 0.477 NA NA NA NA NA NA NA NA 

Aroclor-1232 2.00E+OO 4.00EtOO - 0.477 NA NA NA NA NA NA NA NA 

Aroclor-1242 1 - 1 - 1 - ~2.00E+00~4.00E+00~ - 1 0.477 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
I I I I I 

1 NA 
. _-_- . . . .._ I I I I 
Hroclor-124U 1 - 1 - 1 - ~2.00E+00~4.00E+00~ - I 0.477 NA NA NA NA NA NA NA 

1 NA 1 

NA 

Subtotal NA 1 

1 I 

1 NA 1 NA 1 

I 

1 

I 

1 

I 1 

NA NA NA NA 1 

1 I 

NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

SHELLFISH-- CRAB” 

CD 
I 
0) 
0> 

8 
o 
o 
o 
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Dose-Response Parameters Maintenance Worker 

Parameter 
Oral I Dermal.tlnhalationl 

Rm(11 Rm(11 Rm(ll 

Pesticides/PCBs 

2,4,5-TP 8.00E-03 

Aroclor-1016 7.00E-05 

Aroclor -1232 -
Aroclor -1242 -
Aroclor -1248 -
Subtotal NA 

SHELLFISH-- CRAB(51 

Inorganics 

I Manganese I 2.03E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 

alpha-BHC -

Chlorobenzilate 2.00E-02 

Dieldrin 5.00E-05 

Heptachlor epoxide 1.30E-05 

Subtotal NA 

TOTAL NA 

4.00E-03 -
3.50E-05 -

- -
- -
- -

NA NA 

- -
- -
- -
- -

- -
NA NA 

NA NA 

Oral I Dermal Iinhalation 
SF(21 SF(21 SF(21 

- - -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

NA NA NA 

1.70E+01 - -
6.30E+00 - -
2.70E-01 - -
1.60E+01 - -
9.10E+00 - -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(41 

Concentration(31 Ingestion! Dermal!lnhalation! Total !Ingestion! Dermal hnhalation! 

0.0661 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

4.6 NA NA NA NA NA NA NA 

0.00058 NA NA NA NA NA NA NA 

0.00105 NA NA NA NA NA NA NA 

0.05683 NA NA NA NA NA NA NA 

0.00264 NA NA NA NA NA NA NA 

0.00234 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-'" 
--:::0 
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Parameter 

Dose-Response Parameters Excavation Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk I Non-Cancer Riskt41 

RfD”’ RfD”’ RtD”’ SF’*’ SF’*’ SF”’ Concentration@ lnaestionl Derrnall Inhalation1 Total 1 lnaestionl Dermal llnhalatiod Total 

SEDIMENT 

lnoraanics 

Antimony 4.00E-04 8.00E-05 - - - - 8.98 NA NA NA NA NA NA NA NA 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 6.36 NA NA NA NA NA NA NA NA 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.368 NA NA NA NA NA NA NA NA 

Cadmium l.OOE-03 2.00E-04 - - - - 2.04 NA NA NA NA NA NA NA NA 

Chromium 5.00E-03 l.OOE-03 - - - 4.20E+Ol 22.6 NA NA NA NA NA NA NA NA 

Copper 4.00E-02 8.00E-03 - - - - 123 NA NA NA NA NA NA NA NA 

Iron 3.00E-01 6.00E-02 - - - 16400 NA NA NA NA NA NA NA NA 

Manganese 1.4OE-01 2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA NA 

Zinc 3.00E-01 6.00E-02 - - - - 2110 NA NA NA NA NA NA NA NA 

PesticideslPCBs 

Aroclor-1254 

Aroclor-I 260 

Subtotal 

2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO - 448 NA NA NA NA NA NA NA NA 

2.00E+OO 4.00E+OO - 328 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

SURFACE WATER 

lnorganics 

Cobalt 6.00E-02 1.20E-02 - - - - 2 NA NA NA NA NA NA NA NA 

Iron 3.00E-01 6.00E-02 - - - - 1970 NA NA NA NA NA NA NA NA 

Lead - 24.4 NA NA NA NA NA NA NA NA 

. Manganese . 5.00E-03.1 .OOE-03. 1.43E-05 _ - . - . - . 48.4 . NA _ NA . NA . NA . NA . NA . NA . NA . 

Mercury l.OOE-04 2.00E-05 8.57E-05 - - - 0.427 NA NA NA NA NA NA NA NA 

Tin 6.00E-01 1.20E-01 - - - - 98.7 NA NA NA NA NA NA NA NA 

Vanadium 7.00E-03 1.4OE-03 - - - - 11.9 NA NA NA NA NA NA NA NA 

Zinc 3.OOE-01 6.00E-02 - - - - 1290 NA NA NA NA NA NA NA NA 

CD 
I co 

-...J 

Parameter 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

Pesticides/PCBs 

Aroclor-1254 

Aroclor -1260 

Subtotal 

SURFACE WATER 

Inorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Tin 

Vanadium 

Zinc 

Oral 
Rm(1) 

4.00E-04 

3.00E-04 

S.00E-03 

1.00E-03 

S.00E-03 

4.00E-02 

3.00E-Ol 

1.4OE-Ol 

3.00E-Ol 

2.00E-05 

-
NA 

4.00E-04 

3.00E-04 

7.00E-02 

S.00E-03 

6.00E-02 

3.00E-Ol 

-
5.00E-03 

1.00E-04 

6.00E-Ol 

7.00E-03 

3.00E-Ol 
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Dose-Response Parameters Excavation Worker 

I Dermal Iinhalationi Oral I Dermal IlnhalatiOn Representative Cancer Risk I Non-Cancer Risk(4) 
Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3) Ingestionl Dermal I Inhalation I Total I Ingestion I Dermal Iinhalation! 

8.00E-OS - - - - 8.98 NA NA NA NA NA NA NA 

6.00E-OS - 1.S0E+00 7.S0E+00 1.Sl E+Ol 6.36 NA NA NA NA NA NA NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.368 NA NA NA NA NA NA NA 

2.00E-04 - - - - 2.04 NA NA NA NA NA NA NA 

1.00E-03 - - - 4.20E+Ol 22.6 NA NA NA NA NA NA NA 

8.00E-03 - - - - 123 NA NA NA NA NA NA NA 

6.00E-02 - - - - 16400 NA NA NA NA NA NA NA 

2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA 

6.00E-02 - - - - 2110 NA NA NA NA NA NA NA 

1.00E-05 - 2.00E+00 4.00E+00 - 448 NA NA NA NA NA NA NA 

- - 2.00E+00 4.00E+OO - 328 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

8.00E-OS - - - - 268 NA NA NA NA NA NA NA 

6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 11.9 NA NA NA NA NA NA NA 

1.4OE-02 1.43E-04 - - - 60.3 NA NA NA NA NA NA NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.S33 NA NA NA NA NA NA NA 

1.20E-02 - - - - 2 NA NA NA NA NA NA NA 

6.00E-02 - - - - 1970 NA NA NA NA NA NA NA 

- - - - - 24.4 NA NA NA NA NA NA NA 

1.00E-03 1.43E-OS - - - 48.4 NA NA NA NA NA NA NA 

2.00E-OS 8.S7E-OS - - - 0.427 NA NA NA NA NA NA NA 

1.20E-Ol - - - - 98.7 NA NA NA NA NA NA NA 

1.4OE-03 - - - - 11.9 NA NA NA NA NA NA NA 

6.00E-02 - - - - 1290 NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

..... 
--;0 
..... (1) 

~< CD . 
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Parameter 

Oral 

RtD”’ 

Dose-Response Parameters Excavation Worker 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk’4) 

RfD”’ RfD”’ SF’2’ SFf2’ SF12’ Concentration’31 Ingestion Dermal Inhalation Total Ingestion Dertnal Inhalation1 Total 

PesticideslPCBs 

2,4,5-TP 8.00E-03 4.00E-03 - - - - 

Aroclor-1016 7.00E-05 3.50E-05 - 2.00E+OO 4.00E+OO - 

Aroclor-1232 2.00E+OO 4.00E+OO - 

Aroclor-1242 2.00E+OO 4.OOE+OO - 

Aroclor-I 248 2.00E+OO 4.00E+OO - 

Subtotal NA NA NA NA NA NA 

SHELLFISH-- CRAB”’ 

0.0661 NA NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

lnorganics 

Manganese 1 2.03E-021 - 1 - 1 - 1 - 1 - 1 4.6 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

PesticideslPCBs 

Aldrin 3.00E-05 - - 

alpha-BHC - 

Chlorobenzilate 2.00E-02 - - 

Dieldrin 5.00E-05 - - 

Heptachlor epoxide 1.30E-05 - - 

Subtotal NA NA NA 

TOTAL NA NA NA 

1.70E+Ol - - 0.00058 NA NA NA NA NA NA NA NA 

6.30E+OO - - 0.00105 NA NA NA NA NA NA NA NA 

2.70E-01 - - 0.05683 NA NA NA NA NA NA NA NA 

1.60E+01 - - 0.00264 NA NA NA NA NA NA NA NA 

9.10E+OO - - 0.00234 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA 

r: 
9 
8 
8 
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Dose-Response Parameters Excavation Worker 

Oral 

Parameter RID(1} 
.. 

Pesticides/PCBs 

2,4,5-TP 8.00E-03 

Aroclor -1016 7.00E-05 

Aroclor -1232 -
Aroclor -1242 -
Aroclor -1248 -
Subtotal NA 

SHELLFISH-- CRAB(5) 

Inorganics 

I Dermal Iinhalationi 
RfD(1} RfD(1) 

4.00E-03 -
3.50E-05 -

- -
- -
- -

NA NA 

'Manganese , 2.03E-02' 

Pesticides/PCBs 

Aldrin 3.00E-05 - -
alpha-SHe - - -
Chlorobenzilate 2.00E-02 - -
Dieldrin 5.00E-05 - -
Heptachlor epoxide 1.30E-05 - -
Subtotal NA NA NA 

TOTAL NA NA NA 

Oral I Dermal Iinhalation Representative Cancer Risk \ Non-Cancer Risk(4} 
SF(2) SF(2) SF(2) Concentration(3) Ingestion! Dermalllnhalationl Total !Ingestion! Dermal\lnhalation! 

- - - 0.0661 NA NA NA NA NA NA NA 

2.00E+00 4.00E+00 - 0.477 NA NA NA NA NA NA NA 

2.00E+00 4.00E+00 - 0.477 NA NA NA NA NA NA NA 

2.00E+00 4.00E+00 - 0.477 NA NA NA NA NA NA NA 

2.00E+00 4.00E+00 - 0.477 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA 

4.6 NA NA NA NA NA NA NA 

1.70E+01 - - 0.00058 NA NA NA NA NA NA NA 

6.30E+00 - - 0.00105 NA NA NA NA NA NA NA 

2.70E-01 - - 0.05683 NA NA NA NA NA NA NA 

1.60E+01 - - 0.00264 NA NA NA NA NA NA NA 

9.10E+OO - - 0.00234 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Dose-Response Parameters Occupational Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk14’ 

Parameter RtD”’ RtD”’ RtD”’ SF12’ SF12’ SF’2’ Concentration”’ Ingestion Dermal Inhalation Total Ingestion Dermal lnhalatio 4 Total 

SEDIMENT 

lnorganics 

Antimony 4.00E-04 8.00E-05 - - - - 8.98 NA NA NA NA NA NA NA NA 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 6.36 NA NA NA NA NA NA NA NA 

Beryllium S.OOE-03 1 .OOE-03 - 4.30E+OO - 6.30E+OO 0.368 NA NA NA NA NA NA NA NA 

Cadmium l.OOE-03 2.00E-04 - - - - 2.04 NA NA NA NA NA NA NA NA 

Chromium 5.00E-03 l.OOE-03 - - - 4.20E+Ol 22.6 NA NA NA NA NA NA NA NA 

Copper 4.00E-02 8.00E-03 - - - - 123 NA NA NA NA NA NA NA NA 

Iron 3.00E-01 6.00E-02 - - - - 16400 NA NA NA NA NA NA NA NA 

Manganese 1.40E-01 2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA NA 

Zinc 3.00E-01 6.00E-02 - - - - 2110 NA NA NA NA NA NA NA NA 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - Z.OOE+OO 4.00E+OO - 448 NA NA NA NA NA NA NA NA 

Aroclor-1260 - - 2.00E+OO 4.00E+OO - 328 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

SURFACE WATER 

lnorganics 

Antimony 

Arsenic 

1 4.00E-0418.00E-05 

1 3.00E-0416.00E-05 

NA 1 NA 1 NA 1 NA 

NA I NA I NA I NA 

I 268 1 NA 1 NA 

1.51 E+Ol I 11.9 1 NA I NA 

NA 

NA 

NA 

NA 

I 60.3 1 NA 1 NA 

6.30E+OO I 0.533 1 NA I NA 

NA 1 NA 1 NA 1 NA 

NA I NA I NA I NA 

1.43E-04 - - 

4.30E+OO - 

NA 

NA 

NA 

NA 

! 2 1 NA 1 NA NA 

NA 

NA 

NA 

NA 

NA 

Iron 1 3.00E-OlI6.00E-02 

Lead I - I - 
I 1970 1 NA 1 NA 

24.4 1 NA I NA 

IManganese 

Mercury 

Tin 

1 500E-031 1 .OOE-03 

1 1 .OOE-0412.00E-05 

1 6.00E-01 I 1.20E-01 

1.43E-05 1 - I - 
8.57E-05 - - 

- - - 

NA 1 NA 1 NA 1 NA 1 

~1 

NA 

NA 

NA 

NA a 8 3 NA NA 

NA NA 

NA NA 

Vanadium 

Zinc 

1 7.00E-031 1.4OE-03 

1 3.00E-01 I6.00E-02 
I - I - 

to 
I 

00 
to 

Parameter 

SEDIMENT 

Inorganics 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Zinc 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor -1260 

Subtotal 
SURFACE WATER 

Inorganics 

Antimony 
Arsenic 
Barium 
Beryllium 
Cobalt 
Iron 
Lead 
Manganese 
Mercury 
Tin 
Vanadium 
Zinc 
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Dose-Response Parameters Occupational Worker 

Oral I Dermal Iinhalationi Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(4} 
RfD(1} RfD(1} Rm(1} SF(2} SF(2} SF(2} Concentration(3} Ingestion I Dermal I Inhalation I Total Iingestioni Dermal Iinhalation! 

4.00E-04 8.00E-OS - - - - 8.98 NA NA NA NA NA NA NA 
3.00E-04 6.00E-OS - 1.S0E+00 7.S0E+00 1.SlE+Ol 6.36 NA NA NA NA NA NA NA 
S.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.368 NA NA NA NA NA NA NA 
1.00E-03 2.00E-04 - - - - 2.04 NA NA NA NA NA NA NA 
S.00E-03 1.00E-03 - - - 4.20E+Ol 22.6 NA NA NA NA NA NA NA 
4.00E-02 8.00E-03 - - - - 123 NA NA NA NA NA NA NA 
3.00E-Ol 6.00E-02 - - - - 16400 NA NA NA NA NA NA NA 
1.40E-Ol 2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA 
3.00E-Ol 6.00E-02 - - - - 2110 NA NA NA NA NA NA NA 

2.00E-OS 1.00E-OS - 2.00E+00 4.00E+00 - 448 NA NA NA NA NA NA NA 
- - - 2.00E+00 4.00E+00 - 328 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

4.00E-04 8.00E-OS - - - - 268 NA NA NA NA NA NA NA 
3.00E-04 6.00E-OS - 1.S0E+00 7.S0E+00 1.51 E+01 11.9 NA NA NA NA NA NA NA 
7.00E-02 1.4OE-02 1.43E-04 - - - 60.3 NA NA NA NA NA NA NA 
5.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.S33 NA NA NA NA NA NA NA 
6.00E-02 1.20E-02 - - - - 2 NA NA NA NA NA NA NA 
3.00E-Ol 6.00E-02 - - - - 1970 NA NA NA NA NA NA NA 

- - - - - - 24.4 NA NA NA NA NA NA NA 
S.00E-03 1.00E-03 1.43E-OS - - - 48.4 NA NA NA NA NA NA NA 
1.00E-04 2.00E-05 8.57E-05 - - - 0.427 NA NA NA NA NA NA NA 
6.00E-Ol 1.20E-Ol - - - - 98.7 NA NA NA NA NA NA NA 
7.00E-03 1.4OE-03 - - - - 11.9 NA NA NA NA NA NA NA 
3.00E-01 6.00E-02 - - - - 1290 NA NA NA NA NA NA NA 

Total 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Dose-Response Parameters Occupational Worker 

Oral I Dermal Jlnhalatio~t Oral J Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(4) 

Parameter Rm(1) Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermal I Inhalation I Total Iingestioni Dermal !lnhalationl 

Pesticides/PCBs 

2,4,5-TP 8.00E-03 

Aroclor -1016 7.00E-05 

Aroclor -1232 -
Aroclor-1242 -
Aroclor-1248 -
Subtotal NA 

SHELLFISH-- CRAB(S) 

Inorganics 

I Manganese I 2.03E-021 

Pesticides/PCBs 

Aldrin 3.00E-OS 

alpha-SHe -
Chlorobenzilate 2.00E-02 

Dieldrin S.OOE-OS 

Heptachlor epoxide 1.30E-OS 

Subtotal NA 

TOTAL NA 

1 Unit~ are (mg/kg)/day. 

2 Units are [(mg/kg)/day)-1. 

4.00E-03 -
3.S0E-OS -

- -
- -

- -
NA NA 

- -

- -
- -
- -
- -

NA NA 

NA NA 

- - - 0.0661 NA NA 

2.00E+00 4.00E+00 - 0.477 NA NA 

2.00E+00 4.00E+00 - 0.477 NA NA 

2.00E+00 4.00E+00 - 0.477 NA NA 

2.00E+00 4.00E+00 - 0.477 NA NA 

NA NA NA NA NA NA 

4.6 NA NA 

1.70E+01 - - 0.000S8 NA NA 

6.30E+00 - - 0.001 OS NA NA 

2.70E-01 - - 0.05683 NA NA 

1.60E+01 - - 0.00264 NA NA 

9.10E+OO - - 0.00234 NA NA 

NA NA NA NA NA NA 

NA NA NA NA 

3 Units are jJg/L for surface water, mg/kg for sediment and soil inorganics, and jJg/kg for all other compounds in sediment and soil. 

4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

S The shellfish ingestion scenario applies to adult residents only. 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-" 
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Parameter 

SEDIMENT 

lnoraanics 

Oral 

RfD”’ 

Dose-Response Parameters Future Resident --Child and Adult 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

RfD”’ RfD!” SF’Z’ SF12’ SF@’ Concentration”’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

Antimony 1 4.00E-0418.00E-05 

Arsenic 1 3.00E-0416.00E-05 

I - I - I 8.98 1 NA 1 NA 1 NA 1 NA 1 4.1 E-02 1 3.9E-04 1 NA 1 4.1E-02 

1 SOE+00~7.50E+OO 1 1.51 E+Ol I 6.36 1 6.8E-07 I4.9E-071 NA I 1.2E-061 3.9E-02 I 1.2E-02 I NA I SOE-02 

4.30E+OOl - 16.30E+OO 1 0.368 1 1 .lE-07 I2.6E-091 NA I1.2E-071 1.3E-04 1 1.3E-06 1 NA 1 1.4E-04 

I - I - I 2.04 1 NA NA NA NA I 3.7E-03 I 3.!iE-04 I NA I 4 lE-03 

- 4.20E+Ol 22.6 NA NA NA NA 8.3E-03 7.8E-05 NA 8.3E-03 

123 NA NA NA NA 56E-03 5.3E-05 NA 5.7E-03 * 

16400 NA NA NA NA l.OE-01 9SE-04 NA l.OE-01 

Copper 

Iron 

1 4.00E-0218.00E-03 

1 3.00E-01 I6.00E-02 

Manganese 

7inc 

1 1.40E-0112.80E-02 

1 3.00E-01 I6.00E-02 

I - I - 63.1 1 NA 1 NA NA 1 NA 8.2E-04 1 7.8E-06 NA 8.3E-04 

2110 1 NA 1 NA NA 1 NA 1.3E-02 1 1.2E-04 NA 1.3E-02 

PesticideslPCBs 

SURFACE WATER 

lnorganics 

Antimony 1 4.00E-0418.00E-05 

Arsenic 1 3.00E-0416.00E-05 

2.00E+OO 4.00E+OO 448 6.4E-08 3.5E-08 NA 9.9E-08 4.1E-02 9.3E-03 NA 5.OE-02 

2.00E+OO 4.06E+OO 328 4.7E-08 2.6E-08 NA 7.3E-08 NA NA NA NA 

NA NA NA NA 9.1E-07 5.6E-07 NA 1.5E-06 2SE-01 2.3E-02 NA 2.7E-01 NA 

1.43E-04 

- 

1.43E-05 

8.57E-05 

Manganese 

Mercurv 

1 SOOE-031 1 .OOE-03 

1 1 .OOE-0412.00E-05 

98.7 NA NA NA NA 2.OE-04 1.7E-04 NA 3.7E-04 

11.9 NA NA NA NA 2.OE-03 1.8E-03 NA 3.8E-03 

1290 NA NA NA NA 51E-03 4.5E-03 NA 9.6E-03 

to 
I 
to 
-" 

Parameter 

SEDIMENT 

Inorganics 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
Zinc 

Pesticides/PCBs 

Aroclor -1254 

Aroclor -1260 

Subtotal 
SURFACE WATER 

Inorganics 

Antimony 
Arsenic 
Barium 
Beryllium 
Cobalt 
Iron 
Lead 
Manganese 
Mercury 
Tin 
Vanadium 
Zinc 
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Dose-Response Parameters Future Resident -- Child and Adult 

Oral I Dermal Iinhalationi Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(4) 
RfD(1) RfD(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermal I Inhalation I Total Iingestioni Dermal hnhalationl 

4.00E-04 8.00E-05 - - - - 8.98 NA NA NA NA 4.1 E-02 3.9E-04 NA 
3.00E-04 6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 6.36 6.8E-07 4.9E-07 NA 1.2E-06 3.9E-02 1.2E-02 NA 
5.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.368 1.1 E-07 2.6E-09 NA 1.2E-07 1.3E-04 1.3E-06 NA 
1.00E-03 2.00E-04 - - - - 2.04 NA NA NA NA 3.7E-03 3.5E-04 NA 
5.00E-03 1.00E-03 - - - 4.20E+Ol 22.6 NA NA NA NA 8.3E-03 7.8E-05 NA 
4.00E-02 8.00E-03 - - - - 123 NA NA NA NA 5.6E-03 5.3E-05 NA 
3.00E-Ol 6.00E-02 - - - - 16400 NA NA NA NA 1.0E-Ol 9.5E-04 NA 
1.40E-Ol 2.80E-02 - - - - 63.1 NA NA NA NA 8.2E-04 7.8E-06 NA 
3.00E-Ol 6.00E-02 - - - - 2110 NA NA NA NA 1.3E-02 1.2E-04 NA 

2.00E-05 1.00E-05 - 2.00E+00 4.00E+00 448 6.4E-08 3.5E-08 NA 9.9E-08 4.1 E-02 9.3E-03 NA 
- - - 2.00E+00 4.00E+00 328 4.7E-08 2.6E-08 NA 7.3E-08 NA NA NA 

NA NA NA NA NA NA NA 9.1E-07 5.6E-07 NA 1.5E-06 2.5E-Ol 2.3E-02 NA 

4.00E-04 8.00E-05 - - - - 268 NA NA NA NA 8.0E-Ol 7.1 E-Ol NA 
3.00E-04 6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 11.9 1.1 E-06 1.0E-06 NA 2.1 E-06 4.7E-02 4.2E-02 NA 
7.00E-02 1.40E-02 1.43E-04 - - - 60.3 NA NA NA NA 1.0E-03 9.1 E-04 NA 
5.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.533 1.4E-07 1.3E-07 NA 2.7E-07 1.3E-04 1.lE-04 NA 
6.00E-02 1.20E-02 - - - - 2 NA NA NA NA 4.0E-05 3.5E-05 NA 
3.00E-Ol 6.00E-02 - - - - 1970 NA NA NA NA 7.8E-03 6.9E-03 NA 

- - - - - - 24.4 NA NA NA NA NA NA NA 
5.00E-03 1.00E-03 1.43E-05 - - - 48.4 NA NA NA NA 2.5E-03 2.2E-03 NA 
1.00E-04 2.00E-05 8.57E-05 - - - 0.427 NA NA NA NA 1.7E-03 1.5E-03 NA 
6.00E-Ol 1.20E-Ol - - - - 98.7 NA NA NA NA 2.0E-04 1.7E-04 NA 
7.00E-03 1.40E-03 - - - - 11.9 NA NA NA NA 2.0E-03 1.8E-03 NA 
3.00E-Ol 6.00E-02 - - - - 1290 NA NA NA NA 5.1E-03 4.5E-03 NA 

Total 

4.1 E-02 

5.0E-02 

1.4E-04 

4.1 E-03 

8.3E-03 

5.7E-03 ' 

1.0E-Ol 

8.3E-04 

1.3E-02 

5.0E-02 

NA 
2.7E-Ol 

1.5E+OO 

8.9E-02 

1.9E-03 

2.4E-04 

7.5E-05 

1.5E-02 

NA 
4.7E-03 

3.2E-03 

3.7E-04 

3.8E-03 

9.6E-03 
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Dose-Response Parameters Future Resident -- Child and Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Risk’4’ 

Parameter RtD”’ RtD”’ RtD”’ SF’*’ SF”’ SF’2’ Concentration”’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

PesticideslPCBs 

lnorganics 

Manganese 2.03E-021 - 1 - 1 - 1 - 1 - 1 4.6 1 NA 1 NA 1 NA 1 NA 1 1.9E-02 1 NA 1 NA 1 1.9E-02 CD 
I 

CD 
N 

§ 
o o 
o 
-..j 
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Dose-Response Parameters Future Resident -- Child and Adult 

Oral 

Parameter Rm(1) 

Pesticides/PCBs 

2,4,5-TP B.00E-03 

Aroclor -1016 7.00E-05 

Aroclor -1232 

Aroclor -1242 

Aroclor -124B 

Subtotal 

SHELLFISH-- CRAB(5) 

Inorganics 

-
-
-

NA 

!_ Dermal !Inhalation! 
RfD(1) Rm(1) 

4.00E-03 -
3.50E-05 -

- -

- -

- -
NA NA 

1 Manganese 1 2.03E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 - -
alpha-SHC - - -
Chlorobenzilate 2.00E-02 - -
Dieldrin 5.00E-05 - -
Heptachlor epoxide 1.30E-05 - -
Subtotal NA NA NA 

TOTAL NA NA NA 

Oral ! Dermal !Inhalation Representative 
SF(2) SF(2) SF(2) Concentration(3) 

- - - 0.0661 

2.00E+00 4.00E+00 - 0.477 

2.00E+00 4.00E+00 - 0.477 

2.00E+00 4.00E+00 - 0.477 

2.00E+00 4.00E+00 - 0.477 

NA NA NA NA 

4.6 

1.70E+01 - - 0.0005B 

6.30E+00 - - 0.00105 

2.70E-01 - - 0.056B3 

1.60E+01 - - 0.00264 

9.10E+00 - - 0.00234 

NA NA NA NA 

NA NA NA NA 

Cancer Risk I Non-Cancer Risk(4) 

Ingestion I Dermallinhalationi Total Iingestioni Dermal lirihalationi Total 

NA NA NA NA 9.BE-06 NA NA 9.BE-06 

1.1 E-OB NA NA 1.1 E-OB B.1E-03 NA NA B.1 E-03 

1.1 E-OB NA NA 1.1 E-OB NA NA NA NA 

1.1 E-OB NA NA 1.1 E-OB NA NA NA NA 

1.1 E-OB NA NA 1.1 E-OB NA NA NA NA 

1.2E-06 1.1 E-06 NA 2.4E-06 B.7E-01 7.7E-01 NA 1.6E+00 

NA NA NA NA 1 1.9E-02 1 NA NA 11.9E-021 

1.1BE-07 NA NA 1.2E-07 1.BOE-03 NA NA 1.BE-03 

7.90E-OB NA NA 7.9E-OB NA NA NA NA 

1.B3E-07 NA NA 1.BE-07 2.64E-04 NA NA 2.6E-04 

5.04E-07 NA NA 5.0E-07 4.90E-03 NA NA 4.9E-03 

2.54E-07 NA NA 2.5E-07 1.67E-02 NA NA 1.7E-02 

1.1 E-06 NA NA 1.1 E-06 4.2E-02 NA NA 4.2E-02 

3.3E-06 1.7E-06 NA 5.0E-06 1.2E+00 7.9E-01 NA 2.0E+00 
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Dose-Response Parameters Trespasser--Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF”’ SF’*’ SF”’ Concentration’3’ Ingestion] Dermal IInhalation Total Ingestion] Dermal IInhalation] Total 

SEDIMENT 

lnorganics 

Antimony 4.00E-04 8.00E-05 - - - - 8.98 NA NA NA NA 5.3E-04 6.tE-05 NA 59E-04 

Arsenic 3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 6.36 2.2E-08 8.2E-08 NA l.OE-07 5.OE-04 1.8E-03 NA 2.3E-03 

Beryllium 5.00E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.368 3.7E-09 4.3E-10 NA 4.1E-09 1.7E-06 2.OE-07 NA 1.9E-06 

Cadmium l.OOE-03 2.00E-04 - - - - 2.04 NA NA NA NA 4.8E-05 5.5E-05 NA 1 .OE-04 

Chromium 5.00E-03 l.OOE-03 - - - 4.20E+Ol 22.6 NA NA NA NA l.lE-04 1.2E-05 NA 1.2E-04 

Copper 4.00E-02 8.00E-03 - - - - 123 NA NA NA NA 7.2E-05 8.3E-06 NA 8.1 E-05 

iron 3.00E-01 6.00E-02 - - - - 16400 NA NA NA NA 1.3E-03 1.5E-04 NA 1.4E-03 

Manganese l&E-01 2.80E-02 - - - - 63.1 NA NA NA NA l.lE-05 1.2E-06 NA 1.2E-05 

Zinc 3.00E-01 6.00E-02 - - - - 2110 NA NA NA NA 1.7E-04 1.9E-05 NA 1.8E-04 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO 448 2.1E-09 5.8E-09 NA 7.9E-09 5.3E-04 1.5E-03 NA 2.OE-03 

Aroclor-1260 2.00E+OO 4.00E+OO 328 1.5E-09 4.3E-09 NA 5.8E-09 NA NA NA NA 

Subtotal NA NA NA NA NA NA NA 3.OE-08 9.3E-08 NA 1.2E-07 3.2E-03 3.6E-03 NA 6.8E-03 

SURFACE WATER 

Tin . 6.00E-01 1.20E-01 - - - - 98.7 NA NA NA NA 1 .OE-05 5.8E-06 NA 1.6E-05 

Vanadium 7.00E-03 1.40E-03 - - - - 11.9 NA NA NA NA l.OE-04 6.OE-05 NA 1.6E-04 

Zinc 3.00E-01 6.00E-02 - - - - 1290 NA NA NA NA 2.6E-04 1.5E-04 NA 4.1 E-04 

» 
~ 
o 
m 

~ 
U'I 
W 
U'I a 

1 
! 

Parameter 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor -1260 

Subtotal 

SURFACE WATER 

In organics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Tin 

Vanadium 

Zinc 

Oral 
RfD(1) 

4.00E-04 

3.00E-04 

5.00E-03 

1.00E-03 

5.00E-03 

4.00E-02 

3.00E-Ol 

1.40E-Ol 

3.00E-Ol 

2.00E-05 

-
NA 

4.00E-04 

3.00E-04 

7.00E-02 

S.00E-03 

6.00E-02 

3.00E-Ol 

-
S.00E-03 

1.00E-04 

6.00E-Ol 

7.00E-03 

3.00E-Ol 
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Dose-Response Parameters Trespasser--Adult 

! Dermal !Inhalationl Oral ! Dermal !Inhalation Representative Cancer Risk I Non-Cancer Risk(4) 
Rm(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermallinhalationi Total Iingestioni Dermal Iinhalationi 

8.00E-05 - - - - 8.98 NA NA NA NA 5.3E-04 6.1E-05 NA 

6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 6.36 2.2E-08 8.2E-08 NA 1.0E-07 5.0E-04 1.8E-03 NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.368 3.7E-09 4.3E-l0 NA 4.1 E-09 1.7E-06 2.0E-07 NA 

2.00E-04 - - - - 2.04 NA NA NA NA 4.8E-OS S.5E-05 NA 

1.00E-03 - - - 4.20E+Ol 22.6 NA NA NA NA 1.lE-04 1.2E-05 NA 

8.00E-03 - - - - 123 NA NA NA NA 7.2E-OS 8.3E-06 NA 

6.00E-02 - - - - 16400 NA NA NA NA 1.3E-03 1.5E-04 NA 

2.80E-02 - - - - 63.1 NA NA NA NA 1.1 E-05 1.2E-06 NA 

6.00E-02 - - - - 2110 NA NA NA NA 1.7E-04 1.9E-05 NA 

1.00E-05 - 2.00E+00 4.00E+00 448 2.1E-09 5.8E-09 NA 7.9E-09 5.3E-04 1.5E-03 NA 

- - 2.00E+00 4.00E+00 328 1.5E-09 4.3E-09 NA 5.8E-09 NA NA NA 

NA NA NA NA NA NA 3.0E-08 9.3E-08 NA 1.2E-07 3.2E-03 3.6E-03 NA 

8.00E-05 - - - - 268 NA NA NA NA 4.1 E-02 2.4E-02 NA 

6.00E-05 - 1.S0E+00 7.50E+00 1.S1 E+Ol 11.9 1.1 E-07 6.3E-08 NA 1.7E-07 2.4E-03 1.4E-03 NA 

1.40E-02 1.43E-04 - - - 60.3 NA NA NA NA 5.3E-05 3.0E-05 NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.533 1.4E-08 8.0E-09 NA 2.2E-08 6.SE-06 3.7E-06 NA 

1.20E-02 - - - - 2 NA NA NA NA 2.0E-06 1.2E-06 NA 

6.00E-02 - - - - 1970 NA NA NA NA 4.0E-04 2.3E-04 NA 

- - - - - 24.4 NA NA NA NA NA NA NA 

1.00E-03 1.43E-05 - - - 48.4 NA NA NA NA 1.3E-04 7.4E-OS NA 

2.00E-05 8.57E-OS - - - 0.427 NA NA NA NA 8.7E-05 5.0E-OS NA 

1.20E-01 - - - - 98.7 NA NA NA NA 1.0E-05 5.8E-06 NA 

1.40E-03 - - - - 11.9 NA NA NA NA 1.0E-04 6.0E-05 NA 

6.00E-02 - - - - 1290 NA NA NA NA 2.6E-04 1.SE-04 NA 

Total 

5.9E-04 

2.3E-03 

1.9E-06 

1.0E-04 

1.2E-04 

8.1 E-05 

1.4E-03 

1.2E-05 

1.8E-04 

2.0E-03 

NA 

6.8E-03 

6.4E-02 

3.8E-03 

8.3E-05 

1.0E-OS 

3.2E-06 

6.3E-04 

NA 

2.0E-04 

1.4E-04 

1.6E-05 

1.6E-04 

4.1 E-04 
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Dose-Response Parameters Trespasser--Adult 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF’2’ SF’2’ SF’2’ Concentration’3J Ingestion Dermal Inhalation Total Ingestion Dermal Irihalation Total 

PesticideslPCBs 

SHELLFISH-- CRAB 

lnorganics 

‘p llVlanganese 

g PesticideslPCEl 

IAldrin 

Heptachlor epoxide 

Subtotal 

ITOTAL 

2.03E-021 - 1 - 1 - 1 - 1 - 1 4.8 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

» 
~ 
m 
(Jl 

~ 
o 

(0 
I 

(0 
~ 

8 
o 
o 
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Dose-Response Parameters Trespasser --Adult 

Parameter 
Oral ! Dermal !Inhalation! 

Rm(1) Rm(1) Rm(1) 

Pesticides/PCBs 

2,4,5-TP 8.00E-03 

Aroclor -1016 7.00E-05 

Aroclor-1232 -
Aroclor -1242 -
Aroclor-1248 -
Subtotal NA 

SHELLFISH-- CRAB(S) 

Inorganics 

I Manganese I 2.03E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 

alpha-SHC -
Chlorobenzilate 2.00E-02 

Dieldrin 5.00E-05 

Heptachlor epoxide 1.30E-05 

Subtotal NA 

TOTAL NA 

4.00E-03 -
3.50E-05 -

- -

- -
- -

NA NA 

- -
- -
- -
- -
- -

NA NA 

NA NA 

Oral ! Dermal !Inhalation 
SF(2) SF(2) SF(2) 

- - -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

NA NA NA 

1.70E+Ol - -
6.30E+00 - -
2.70E-Ol - -
1.60E+Ol - -
9.l0E+00 - -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3) Ingestionl Dermallinhalationi Total Iingestioni Dermal Iinhalationi 

0.0661 NA NA NA NA 5.0E-07 NA NA 

0.477 1.2E-09 NA NA 1.2E-09 4.2E-04 NA NA 

0.477 1.2E-09 NA NA 1.2E-09 NA NA NA 

0.477 1.2E-09 NA NA 1.2E-09 NA NA NA 

0.477 1.2E-09 NA NA 1.2E-09 NA NA NA 

NA 1.3E-07 7.1E-08 NA 2.0E-07 4.5E-02 2.6E-02 NA 

4.6 NA NA NA NA NA NA NA 

0.00058 NA NA NA NA NA NA NA 

0.00105 NA NA NA NA NA NA NA 

0.05683 NA NA NA NA NA NA NA 

0.00264 NA NA NA NA NA NA NA 

0.00234 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA 1.6E-07 1.6E-07 NA 3.2E-07 4.8E-02 2.9E-02 NA 

Total 

5.0E-07 

4.2E-04 

NA 

NA 

NA 

7.0E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.7E-02 
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Parameter 

SEDIMENT 

Oral 

Rrn”’ 

Dose-Response Parameters Trespasser--Adolescent 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Rrn”’ Rrn”’ SF”’ SF”’ SF’2’ Concentration’3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

lnorganics 

Antimony 

Arsenic 

1 4.00E-0418.00E-05 1 - 

1 3.00E-0416.00E-05 1 - 

NA I NA I NA I NA 

1.4E-08 I3.8E-08 1 NA j5.2E-09 

2.3E-09 I 2.OE-10 1 NA I2.5E-OS 

1.2E-03 I 9.8E-05 I NA I - I - I 8.98 1.3E-03 

“‘i 1 .I E-03 1 3.OE-03 1 NA 

3.8E-06 I 3.2E-07 1 NA 

4.OE-03 

4.1 E-06 Beryllium 1 500E-031 1 .OOE-03 1 - 

Cadmium 1 1 .OOE-0312.00E-041 - 1.9E-04 

2.5E-04 

1.7E-04 

I - I - I 16400 

63.1 

NA 1 NA 1 NA 1 NA 

NA I NA I NA I NA 

3.OE-03 

2.5E-05 Manganese 

Zinc 

1 1.40E-0112.80E-021 - 

1 3.00E-OlI6.00E-021 - 3.9E-04 - - 2110 NA 1 NA 1 NA 1 NA 3.6E-04 1 3.1E-05 1 NA 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO 448 1.3E-09 2.7G09 NA 4.OE-09 1.2E-03 2.3E-03 NA 3.5E-03 

Aroclor-1260 2.00E+OO 4.00E+OO 328 9.6E-10 2.OE-09 NA 2.9E-09 NA NA NA NA 

Subtotal NA NA NA NA NA NA NA 1.9E-08 4.3E-08 NA 6.1E-08 7.1E-03 5.8E-03 NA 1.3E-02 

SURFACE WATER 

lnorganics 

Antimony 

IArsenic 

Barium 

1 Bervllium I 
Cobalt 

Iron 

Lead 

Manganese 

1 Mnrrurv _... -. . . . . . 

Tin ’ 

IVanadium 

7inr 

1 3.00E-041 S.OOE-051 

1 5.00E-031 1 .OOE-031 - 14 

1 4.00E-0418.00E-051 - - - - 268 NA NA NA NA 8.9E-02 3.8E-02 NA 1.3E-01 
- 1.50E+OO 7.5OE+OO 1.51 E+Ol 11.9 6.8E-08 2.9E-08 NA 9.7E-08 5.3E-03 2.2E-03 NA 7.5E-03 

1 7.00E-021 1.40E-021 l&E-04 - - - 60.3 NA NA NA NA 1.2E-04 4.9E-05 NA 1.6E-04 

1.30E+OO - 6.30E+OO 0.533 8.7E-09 3.7E-09 NA 1.2E-08 1.4E-05 6.OE-06 NA 2.OE-05 

6.00E-02 1.20E-02 - - - - 2 NA NA NA NA 4.5E-06 1.9E-06 NA 6.3E-06 

3.00E-01 6.00E-02 - - - - 1970 NA NA NA NA 8.8E-04 3.7E-04 NA 1.2E-03 

24.4 NA NA NA NA NA NA NA NA 

5.00E-03 l.OOE-03 1 &E-05 - - - 48.4 NA NA NA NA 2.8E-04 1.2E-04 NA 4.OE-04 

8.57E-05 - - - 0.427 NA NA NA NA 1.9E-04 8.1E-05 NA 2.7E-04 

1 6.00E-011 1.20E-01 1 - - - - 98.7 NA NA NA NA 2.2E-05 9.3E-06 NA 3.1 E-05 

11.9 NA NA NA NA 2.3E-04 9.6E-05 NA 3.2E-04 

t 3 OflF-01 t 6 OOE-021 - I - 1290 NA NA NA NA 5.7E-04 2.4E-04 NA 8.2E-04 

1 1 .OOE-04!2.00E-051 

1 7.00E-031 1.40E-031 - I P 
C 

<0 
I 

<0 
<.n 

) 

Parameter 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

Pesticides/PCBs 

Aroclor -1254 

Aroclor-1260 

Subtotal 

SURFACE WATER 

In organics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Tin 

Vanadium 

Zinc 
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Dose-Response Parameters Trespasser --Adolescent 

Oral ! Dermal !lnhalatiOn! Oral ! Dermal !Inhalation Representative Cancer Risk I Non-Cancer Risk(4) 
Rm(1) Rm(1) Rm(1) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermallinhalationi Total Iingestioni Dermal Iinhalationi 

4.00E-04 8.00E-05 - - - - 8.98 NA NA NA NA 1.2E-03 9.8E-05 NA 

3.00E-04 6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 6.36 1.4E-08 3.8E-08 NA 5.2E-08 1.1 E-03 3.0E-03 NA 

5.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.368 2.3E-09 2.0E-l0 NA 2.5E-09 3.8E-06 3.2E-07 NA 

1.00E-03 2.00E-04 - - - - 2.04 NA NA NA NA 1.0E-04 8.9E-05 NA 

5.00E-03 1.00E-03 - - - 4.20E+Ol 22.6 NA NA NA NA 2.3E-04 2.0E-05 NA 

4.00E-02 8.00E-03 - - - - 123 NA NA NA NA 1.6E-04 1.3E-05 NA 

3.00E-Ol 6.00E-02 - - - - 16400 NA NA NA NA 2.8E-03 2.4E-04 NA 

1.40E-Ol 2.80E-02 - - - - 63.1 NA NA NA NA 2.3E-05 2.0E-06 NA 

3.00E-Ol 6.00E-02 - - - - 2110 NA NA NA NA 3.6E-04 3.1 E-05 NA 

2.00E-05 1.00E-05 - 2.00E+00 4.00E+00 448 1.3E-09 2.7E-09 NA 4.0E-09 1.2E-03 2.3E-03 NA 

- - - 2.00E+00 4.00E+00 328 9.6E-l0 2.0E-09 NA 2.9E-09 NA NA NA 

NA NA NA NA NA NA NA 1.9E-08 4.3E-08 NA 6.1 E-08 7.1E-03 5.8E-03 NA 

4.00E-04 8.00E-05 - - - - 268 NA NA NA NA 8.9E-02 3.8E-02 NA 

3.00E-04 6.00E-05 - 1.50E+00 7.50E+00 1.51 E+Ol 11.9 6.8E-08 2.9E-08 NA 9.7E-08 5.3E-03 2.2E-03 NA 

7.00E-02 1.40E-02 1.43E-04 - - - 60.3 NA NA NA NA 1.2E-04 4.9E-05 NA 

5.00E-03 1.00E-03 - 4.30E+00 - 6.30E+00 0.533 8.7E-09 3.7E-09 NA 1.2E-08 1.4E-05 6.0E-06 NA 

6.00E-02 1.20E-02 - - - - 2 NA NA NA NA 4.5E-06 1.9E-06 NA 

3.00E-01 6.00E-02 - - - - 1970 NA NA NA NA 8.8E-04 3.7E-04 NA 

- - - - - - 24.4 NA NA NA NA NA NA NA 

5.00E-03 1.00E-03 1.43E-05 - - - 48.4 NA NA NA NA 2.8E-04 1.2E-04 NA 

1.00E-04 2.00E-05 8.57E-05 - - - 0.427 NA NA NA NA 1.9E-04 8.1 E-05 NA 

6.00E-Ol 1.20E-Ol - - - - 98.7 NA NA NA NA 2.2E-05 9.3E-06 NA 

7.00E-03 1.40E-03 - - - - 11.9 NA NA NA NA 2.3E-04 9.6E-05 NA 

3.00E-Ol 6.00E-02 - - - - 1290 NA NA NA NA 5.7E-04 2.4E-04 NA 

Total 

1.3E-03 

4.0E-03 

4.1 E-06 

1.9E-04 

2.5E-04 

1.7E-04 

3.0E-03 

2.5E-05 

3.9E-04 

3.5E-03 

NA 

1.3E-02 

1.3E-Ol 

7.5E-03 

1.6E-04 

2.0E-05 

6.3E-06 

1.2E-03 

NA 

4.0E-04 

2.7E-04 

3.1E-05 

3.2E-04 

8.2E-04 
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Dose-Response Parameters Trespasser--Adolescent 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4) 

Parameter Rrn”’ Rrn”’ Rrn”’ SF’2’ SF12’ SF’*’ Concentrationf3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

PesticideslPCBs 

lnorganics 

Manganese 1 2.03E-021 - 1 - 1 - 1 - 1 - 1 

PesticideslPCBs 

4.6 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Heptachlor epoxide 1.30E-05 - 

Subtotal NA NA 

TOTAL NA NA 

- 

NA 

NA 

9.10E+OO - - 0.00234 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA 9.8E-08 7.6E-08 NA 1.7E-07 l.lE-01 4.7E-02 NA 1.5E-01 
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Dose-Response Parameters Trespasser--Adolescent 

Oral 

Parameter RID(1) 
.. 

Pesticides/PCBs 

2.4.5-TP 8.00E-03 

Aroclor-1016 7.00E-05 

Aroclor -1232 -
Aroclor-1242 -
Aroclor -1248 -
Subtotal NA 

SHELLFISH-- CRAB(5) 

Inorganics 

I Dermal Iinhalationi 
RID(1) RID(1) 

4.00E-03 -
3.50E-05 -

- -
- -
- -

NA NA 

I Manganese I 2.03E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 - -
alpha-BHC - - -
Chlorobenzilate 2.00E-02 - -
Dieldrin 5.00E-05 - -
Heptachlor epoxide 1.30E-05 - -
Subtotal NA NA NA 

TOTAL NA NA NA 

Oral I Dermal Iinhalation 
SF(2) SF(2) SF(2) 

- - -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

NA NA NA 

1.70E+01 - -
6.30E+00 - -
2.70E-01 - -
1.60E+01 - -
9.10E+00 - -

NA NA NA 

NA NA NA 

Representative Cancer Risk' I Non-Cancer Risk(4) 

Concentration(3) Ingestionl Dermal I Inhalation I Total Jlngestionl Dermailirihalationi 

0.0661 NA NA NA NA 1.1 E-06 NA NA 

0.477 7.3E-10 NA NA 7.3E-10 9.1 E-04 NA NA 

0.477 7.3E-10 NA NA 7.3E-10 NA NA NA 

0.477 7.3E-1O NA NA 7.3E-10 NA NA NA 

0.477 7.3E-10 NA NA 7.3E-1O NA NA NA 

NA 8.0E-08 3.3E-08 NA 1.1E-07 9.8E-02 4.1E-02 NA 

4.6 NA NA NA NA NA NA NA 

0.00058 NA NA NA NA NA NA NA 

0.00105 NA NA NA NA NA NA NA 

0.056B3 NA NA NA NA NA NA NA 

0.00264 NA NA NA NA NA NA NA 

0.00234 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA 9.BE-OB 7.6E-OB NA 1.7E-07 1.1 E-01 4.7E-02 NA 

Total 

1.1 E-06 

9.1E-04 

NA 

NA 

NA 

1.4E-01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E-01 
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Parameter 

Oral 

Rrn”’ 

Dose-Response Parameters Maintenance Worker 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskf4) 

Rrn”’ Rrn?’ SF’*’ SF’*’ SF”’ Concentratio#’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

SEDIMENT 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO 448 NA NA NA NA NA NA NA NA 

Aroclor-1260 - 2.00E+OO 4.00E+OO 328 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

SURFACE WATER 

lnoroanics 

Tin - 6.00E-01 1.20E-01 - - - - 98.7 NA NA NA NA NA NA NA NA 

Vanadium 7.00E-03 1.4OE-03 - - - - 11.9 NA NA NA NA NA NA NA NA 

Zinc 3.00E-01 6.00E-02 - - - - 1290 NA NA NA NA NA NA NA NA 

Parameter 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor-1260 

Subtotal 

SURFACE WATER 

Inorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Tin 

Vanadium 

Zinc 

Oral 
RfD(1) 

4.00E-04 

3.00E-04 

S.00E-03 

1.00E-03 

S.00E-03 

4.00E-02 

3.00E-01 

1.40E-01 

3.00E-01 

2.00E-OS 

-
NA 

4.00E-04 

3.00E-04 

7.00E-02 

S.00E-03 

6.00E-02 

3.00E-01 

-
S.00E-03 

1.00E-04 

6.00E-01 

7.00E-03 

3.00E-01 
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Dose-Response Parameters Maintenance Worker 

I Dermal Iinhalationi Oral I Dermal Iinhalation Representative Cancer Risk I Non-Cancer Risk(4) 
Rm(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) Ingestionl Dermallinhalationi Total Iingestioni DermalJlnhalationl 

8.00E-OS - - - - 8.98 NA NA NA NA NA NA NA 

6.00E-OS - 1.S0E+00 7.S0E+00 1.S1 E+01 6.36 NA NA NA NA NA NA NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.368 NA NA NA NA NA NA NA 

2.00E-04 - - - - 2.04 NA NA NA NA NA NA NA 

1.00E-03 - - - 4.20E+01 22.6 NA NA NA NA NA NA NA 

8.00E-03 - - - - 123 NA NA NA NA NA NA NA 

6.00E-02 - - - - 16400 NA NA NA NA NA NA NA 

2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA 

6.00E-02 - - - - 2110 NA NA NA NA NA NA NA 

1.00E-OS - 2.00E+00 4.00E+00 448 NA NA NA NA NA NA NA 

- - 2.00E+00 4.00E+00 328 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

8.00E-OS - - - - 268 NA NA NA NA NA NA NA 

6.00E-OS - 1.S0E+00 7.S0E+00 1.S1E+01 11.9 NA NA NA NA NA NA NA 

1.40E-02 1.43E-04 - - - 60.3 NA NA NA NA NA NA NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.S33 NA NA NA NA NA NA NA 

1.20E-02 - - - - 2 NA NA NA NA NA NA NA 

6.00E-02 - - - - 1970 NA NA NA NA NA NA NA 

- - - - - 24.4 NA NA NA NA NA NA NA 

1.00E-03 1.43E-OS - - - 48.4 NA NA NA NA NA NA NA 

2.00E-OS 8.S7E-OS - - - 0.427 NA NA NA NA NA NA NA 

1.20E-01 - - - - 98.7 NA NA NA NA NA NA NA 

1.4DE-03 - - - - 11.9 NA NA NA NA NA NA NA 

6.00E-02 - - - - 1290 NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Dose-Response Parameters Maintenance Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4) 

Parameter Rrn”’ Rrn”’ Rrn”’ SF’2’ SF”’ SF’2’ Concentration’3’ Ingestion Dermal Inhalation Total Ingestion Dermal llihalation Total 

PesticideslPCBs 

2,4,5-TP 8.00E-03 4.00E-03 -’ - - 0.0661 NA NA NA NA NA NA NA NA 

Aroclor-1016 7.00E-05 3.50E-05 - 2.00E+OO 4.00E+OO - - 0.477 NA NA NA NA NA NA NA NA 

Aroclor-1232 2.00E+OO 4.00E+OO - 0.477 NA NA NA NA NA NA NA NA 

Aroclor-1242 - 2.00E+OO 4,00E+OO - 0.477 NA NA NA NA NA NA NA NA 

Aroclor-1248 - 2.00E+OO 4.00E+OO - 0.477 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

SHELLFISH-- CRAB”’ 

lnorganics 

Y Manganese 1 2.03E-021 - 1 - 1 - 1 - 1 - 1 4.6 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

z PesticideslPCBs 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

co 
I 

co 
00 

(") 

d 
b o 
o 
-..j 

TABLE 9-22 

CTE--CHEMICAL SPECIFIC RISKS AT AOC B 
NAS KEY WEST 

PAGE 8 OF 12 

Dose-Response Parameters Maintenance Worker 

Parameter 
Oral I Dermal Iinhalationi 

Rm(1) Rm(1) Rm(1) 

Pesticides/PCBs 

2.4,5-TP 8.00E-03 

Aroclor-1016 7.00E-05 

Aroclor -1232 -
Aroclor -1242 -
Aroclor -1248 -
Subtotal NA 

SHEllFISH-- CRAB(S) 

Inorganics 

I Manganese I 2.03E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 

alpha-SHC -

Chlorobenzilate 2.00E-02 

Dieldrin 5.00E-05 

Heptachlor epoxide 1.30E-05 

Subtotal NA 

TOTAL NA 

4.00E-03 -
3.50E-05 -

- -
- -
- -

NA NA 

- -
- -
- -
- -

- -
NA NA 

NA NA 

Oral I Dermal Jlnhalation 
SF(2) SF(2) SF(2) 

- - --
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -
2.00E+00 4.00E+00 -

NA NA NA 

1.70E+01 - -
6.30E+00 - -
2.70E-01 - -
1.60E+01 - -
9.10E+00 - -

NA NA NA 

NA NA NA 

Representative Cancer Risk .1 Non-Cancer Risk(4) 

Concentration(3) IngestionL Dermal 1 Inhalation 1 Total Iingestioni Dermal Iinhalationi 

0.0661 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

4.6 NA NA NA NA NA NA NA 

0.00058 NA NA NA NA NA NA NA 

0.00105 NA NA NA NA NA NA NA 

0.05683 NA NA NA NA NA NA NA 

0.00264 NA NA NA NA NA NA NA 

0.00234 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Parameter 

SEDIMENT 

Oral 

Rrn”’ 

Dose-Response Parameters Excavation Worker 

Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Rrn”’ Rrn”’ SF’2’ SF’2’ SF”’ Concentrationf3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

lnorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

4.00E-04 8.00E-05 - - - - 8.98 NA NA NA NA NA NA NA NA 

3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 6.36 NA NA NA NA NA NA NA NA 

500E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.368 NA NA NA NA NA NA NA NA 

l.OOE-03 2.00E-04 - - - - 2.04 NA NA NA NA NA NA NA NA 

5.00E-03 l.OOE-03 - - - 4.20E+Ol 22.6 NA NA NA NA NA NA NA NA 

4.00E-02 8.00E-03 - - - - 123 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 16400 NA NA NA NA NA NA NA NA 

1.40E-01 2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 2110 NA NA NA NA NA NA NA NA 

PesticideslPCBs 

Aroclor-1254 2.00E-05 l.OOE-05 - 2.00E+OO 4.00E+OO 448 NA NA NA NA NA NA NA NA 

Aroclor-1260 2.00E+OO 4.00E+OO 328 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

SURFACE WATER 

lnorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

MWC?!QJ 

Tin 

Vanadium 

7inr 

4.00E-04 8.00E-05 - - - - 268. NA NA NA NA NA NA NA NA 

3.00E-04 6.00E-05 - 1.50E+OO 7.50E+OO 1.51 E+Ol 11.9 NA NA NA NA NA NA NA NA 

7.00E-02 1.40E-02 l&E-04 - - - 60.3 NA NA NA NA NA NA NA NA 

500E-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.533 NA NA NA NA NA NA NA NA 

2 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 1970 NA NA NA NA NA NA NA NA 
- - 24.4 NA NA NA NA NA NA NA NA 

5.00E-03 l.OOE-03 1.43E-05 - - - 48.4 NA NA NA NA NA NA NA NA 

l.OOE-04 2.00E-05 8.57E-05 - - 0.427 NA NA NA NA NA NA NA NA 

6.00E-01 1.20E-01 - - - - 98.7 NA NA NA NA NA NA NA NA 

7.00E-03 1.40E-03 - - - - 11.9 NA NA NA NA NA NA NA NA 

3 nn’=-n~ 6OOE-02 - 1290 NA NA NA NA NA NA NA NA 

<0 
I 

<0 
<0 

) 

Parameter 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

Pesticides/PCBs 

Aroclor -12S4 

Aroclor-1260 

Subtotal 

SURFACE WATER 

Inorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Tin 

Vanadium 

Zinc 

Oral 
RID(i) 

4.00E-04 

3.00E-04 

S.00E-03 

1.00E-03 

5.00E-03 

4.00E-02 

3.00E-01 

1.40E-01 

3.00E-01 

2.00E-05 

-
NA 

4.00E-04 

3.00E-04 

7.00E-02 

S.00E-03 

6.00E-02 

3.00E-01 

-
5.00E-03 

1.00E-04 

6.00E-01 

7.00E-03 

3.00E-01 
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Dose-Response Parameters Excavation Worker 

I Dermal Iinhalationi Oral I Dermal IlnhalatiOn Representative Cancer Risk I Non-Cancer Risk(4) 
RID(i) RID(i) SF(2) SF(2) SF(2) Concentration(3) Ingestion I Dermal I Inhalation I Total Iingestioni Dermal Iinhalationi 

8.00E-OS - - - - 8.98 NA NA NA NA NA NA NA 

6.00E-OS - 1.S0E+00 7.S0E+00 1.51E+01 6.36 NA NA NA NA NA NA NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.368 NA NA NA NA NA NA NA 

2.00E-04 - - - - 2.04 NA NA NA NA NA NA NA 

1.00E-03 - - - 4.20E+01 22.6 NA NA NA NA NA NA NA 

8.00E-03 - - - - 123 NA NA NA NA NA NA NA 

6.00E-02 - - - - 16400 NA NA NA NA NA NA NA 

2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA 

6.00E-02 - - - - 2110 NA NA NA NA NA NA NA 

1.00E-05 - 2.00E+00 4.00E+00 448 NA NA NA NA NA NA NA 

- - 2.00E+00 4.00E+00 328 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

8.00E-OS - - - - 268. NA NA NA NA NA NA NA 

6.00E-05 - 1.50E+00 7.50E+00 1.S1 E+01 11.9 NA NA NA NA NA NA NA 

1.40E-02 1.43E-04 - - - 60.3 NA NA NA NA NA NA NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.533 NA NA NA NA NA NA NA 

1.20E-02 - - - - 2 NA NA NA NA NA NA NA 

6.00E-02 - - - - 1970 NA NA NA NA NA NA NA 

- - - - - 24.4 NA NA NA NA NA NA NA 

1.00E-03 1.43E-OS - - - 48.4 NA NA NA NA NA NA NA 

2.00E-05 8.57E-05 - - - 0.427 NA NA NA NA NA NA NA 

1.20E-01 - - - - 98.7 NA NA NA NA NA NA NA 

1.40E-03 - - - - 11.9 NA NA NA NA NA NA NA 

6.00E-02 - - - - 1290 NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Dose-Response Parameters Excavation Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

Parameter Rrn”’ Rrn”’ Rrn”’ SF”’ SF”’ SF”’ Concentrationf3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

PesticideslPCBs 

Aroclor-1248 - 2.00E+OO 4.00E+OO - 

Subtotal NA NA NA NA NA NA 

SHELLFISH-- CRAB”’ 

lnorganics 

Manganese 1 2.03E-021 - 1 - 1 - 1 - 1 - 1 

Pesticides/PCBs 

0.477 1 NA NA NA 1 NA NA NA NA NA 

NA 1 NA NA NA 1 NA NA NA NA NA 

4.6 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

- 
Aldrin 3.00E-05 - - 1.70E+Ol - - 0.00058 NA NA NA NA NA NA NA NA 

alpha-BHC 6.30E+OO - - 0.00105 NA NA NA NA NA NA NA NA 

Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 0.05683 NA NA NA NA NA NA NA NA 

Dieldrin 5.00E-05 - - 1.60E+ol - - 0.00264 NA NA NA NA NA NA NA NA 

Heptachlor epoxide 1.30E-05 - - 9.lOE+OO - - 0.00234 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Dose-Response Parameters Excavation Worker 

Oral 

Parameter Rm(1) 

Pesticides/PCBs 

2,4,S-TP 8.ooE-03 

Aroclor -1016 7.ooE-oS 

Aroclor -1232 

Aroclor-1242 

Aroclor -1248 

Subtotal 

SHELLFISH-- CRAB(S) 

Inorganics 

-
-

-
NA 

I Dermal Iinhalationi 
Rm(1) Rm(1) 

4.ooE-03 -
3.SoE-05 -

- -
- -
- -

NA NA 

/Manganese / 2.o3E-02/ 

Pesticides/PCBs 

Aldrin 3.0oE-oS - -

alpha-BHC - - -
Chlorobenzilate 2.o0E-02 - -
Dieldrin 5.0oE-OS - -
Heptachlor epoxide 1.30E-oS - -
Subtotal NA NA NA 

TOTAL NA NA NA 

Oral I Dermal IlnhalatiOn 
SF(2) SF(2) SF(2) 

- - -
2.ooE+00 4.ooE+00 -
2.ooE+00 4.ooE+00 -
2.ooE+00 4.ooE+00 -
2.ooE+00 4.ooE+00 -

NA NA NA 

1.7oE+ol - -
6.3OE+00 - -
2.70E-ol - -
1.60E+Ol - -
9.10E+00 - -

NA NA NA 

NA NA NA 

Representative Cancer Risk I Non-Cancer Risk(4) 

Concentration(3) Ingestionl Dermallinhalationi Total I Ingestion I DermalJlnhalationl 

0.0661 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

0.477 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

4.6 NA NA NA NA NA NA NA 

0.000S8 NA NA NA NA NA NA NA 

0.001 OS NA NA NA NA NA NA NA 

0.05683 NA NA NA NA NA NA NA 

0.00264 NA NA NA NA NA NA NA 

0.00234 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Parameter 

SEDIMENT 

Oral 

RfD”’ 

Dose-Response Parameters Occupational Worker 

Dermal inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskt4’ 

RfD”’ RfDj” SF12’ .SF12’ SF’*’ Concentratiod3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

SURFACE WATER 

lnorganics 

Antimony 1 4.00E-0418.00E-051 - 1 - 1 - 1 - 1 288 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

Arsenic 3.00E-04 8.00E-05 - 1 SOE+OO 7SOE+OO 1.51 E+Ol 11.9 NA NA NA NA NA NA NA NA 

Barium 7.00E-02 1.40E-02 1.43E-04 - - - 60.3 NA NA NA NA NA NA NA NA 

Beryllium SOOE-03 l.OOE-03 - 4.30E+OO - 6.30E+OO 0.533 NA NA NA NA NA NA NA NA 

Cobalt 6.00E-02 1.20E-02 - - - - 2 NA NA NA NA NA NA NA NA 

Iron 3.00E-01 6.00E-02 - - - - 1970 NA NA NA NA NA NA NA NA 

Lead - 24.4 NA NA NA NA NA NA NA NA 

Manganese SOOE-03 1 .OOE-03 1.43E-05 - - - 48.4 NA NA NA NA NA NA NA NA 

IMercury 

Tin 

Vanadium 

Zinc 

1 1 .OOE-0412.00E-05 1 8.57E-05 1 - I - I - I 0.427 1 NA 1 NA 1 NA ! NA ! NA ! NA ! NA 1 NA 1 

8.00E-01 1.20E-01 - - - - 98.7 NA NA NA NA NA NA NA NA 

7.00E-03 1.40E-03 - - - - 11.9 NA NA NA NA NA NA NA NA 

3.00E-01 6.00E-02 - - - - 1290 NA NA NA NA NA NA NA NA 

» 
~ 
m 
(J) 
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Parameter 

SEDIMENT 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Zinc 

Pesticides/PCBs 

Aroclor -1254 

Aroclor-1260 

Subtotal 

SURFACE WATER 

Inorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Tin 

Vanadium 

Zinc 

Oral 
RfD(1) 

4.00E-04 

3.00E-04 

5.00E-03 

1.00E-03 

5.00E-03 

4.00E-02 

3.00E-01 

1.40E-01 

3.00E-01 

2.00E-05 

-
NA 

4.00E-04 

3.00E-04 

7.00E-02 

5.00E-03 

6.00E-02 

3.00E-01 

-
5.00E-03 

1.00E-04 

6.00E-01 

7.00E-03 

3.00E-01 
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Dose-Response Parameters Occupational Worker 

! Dermal !lnhalatiOn! Oral ! Dermal !Inhalation Representative Cancer Risk I Non-Cancer Risk(4) 
RfD(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) Ingestion I DermaUlnhalationl Total Iingestioni Dermal Iinhalationi 

8.00E-05 - - - - 8.98 NA NA NA NA NA NA NA 

6.00E-05 - 1.50E+00 7.50E+00 1.51 E+01 6.36 NA NA NA NA NA . NA NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.368 NA NA NA NA NA NA NA 

2.00E-04 - - - - 2.04 NA NA NA NA NA NA NA 

1.00E-03 - - - 4.20E+01 22.6 NA NA NA NA NA NA NA 

8.00E-03 - - - - 123 NA NA NA NA NA NA NA 

6.00E-02 - - - - 16400 NA NA NA NA NA NA NA 

2.80E-02 - - - - 63.1 NA NA NA NA NA NA NA 

6.00E-02 - - - - 2110 NA NA NA NA NA NA NA 

1.00E-05 - 2.00E+00 4.00E+00 448 NA NA NA NA NA NA NA 

- - 2.00E+00 4.00E+00 328 NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

8.00E-05 - - - - 268 NA NA NA NA NA NA NA 

6.00E-05 - 1.50E+00 7.50E+00 1.51 E+01 11.9 NA NA NA NA NA NA NA 

1.40E-02 1.43E-04 - - - 60.3 NA NA NA NA NA NA NA 

1.00E-03 - 4.30E+00 - 6.30E+00 0.533 NA NA NA NA NA NA NA 

1.20E-02 ~ - - - 2 NA NA NA NA NA NA NA 

6.00E-02 - - - - 1970 NA NA NA NA NA NA NA 

- - - - - 24.4 NA NA NA NA NA NA NA 

1.00E-03 1.43E-05 - - - 48.4 NA NA NA NA NA NA NA 

2.00E-05 8.57E-05 - - - 0.427 NA NA NA NA NA NA NA 

1.20E-01 - - - - 98.7 NA NA NA NA NA NA NA 

1.40E-03 - - - - 11.9 NA NA NA NA NA NA NA 

6.00E-02 - - - - 1290 NA NA NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Dose-Response Parameters Occupational Worker 

Oral Dermal Inhalation Oral Dermal Inhalation Representative Cancer Risk Non-Cancer Riskf4’ 

Parameter RfD”’ RfD”’ RfD”’ SF’2’ SF’2’ SFt2’ Concentrationf3’ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 

PesticideslPCBs 

SHELLFISH-- CRAB”’ 
lnorganics 

‘p Manganese 1 2.03E-021 - - - 1 - 1 - 4.6 1 NA 

G 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 

PesticideslPCBs 

Aldrin 3.00E-05 - - 1.70E+Ol - - 0.00058 NA NA NA NA NA NA NA NA 

alpha-BHC 6.30E+OO - - 0.00105 NA NA NA NA NA NA NA NA 

Chlorobenzilate 2.00E-02 - - 2.70E-01 - - 0.05683 NA NA NA NA NA NA NA NA 

Dieldrin 500E-05 - - 1.60E+Ol .- - 0.00264 NA NA NA NA NA NA NA NA 

Heptachlor epoxide 1.30E-05 - - 9.10E+OO - - 0.00234 NA NA NA NA NA NA NA NA 

Subtotal NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

TOTAL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

1 Units are (mg/kg)lday. 

2 Units are [(mg/kg)/day]-1 
3 Units are pg/L for surface water, mg/kg for sediment and soil inorganics, and pglkg for all other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 

5 The shellfish ingestion scenario applies to adult residents only. 
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Dose-Response Parameters Occupational Worker 

Oral I Dermal Iinhalationi Oral I Dermallinhalation Representative Cancer Risk I Non-Cancer Risk(4) 

Parameter RfD(1) RfD(1) RfD(1) SF(2) SF(2) SF(2) Concentration(3) Ingestionl Dermallinhalationi Total I Ingestion I Dermal Iinhalationi 

Pesticides/PCBs 

2,4,5-TP 8.00E-03 

Aroclor-l016 7.00E-05 

Aroclor-1232 -
Aroclor-1242 -
Aroclor -1248 -
Subtotal NA 

SHELLFISH-- CRAB(S) 

Inorganics 

IManganese I 2.03E-021 

Pesticides/PCBs 

Aldrin 3.00E-05 

alpha-SHC -
Chlorobenzilate 2.00E-02 

Dieldrin 5.00E-05 

Heptachlor epoxide 1.30E-05 

Subtotal NA 

TOTAL NA 

1 Units are (mg/kg)/day. 
2 Units are [(mg/kg)/day]-l. 

4.00E-03 - -
3.50E-05 - 2.00E+00 

- - 2.00E+00 

- - 2.00E+00 

- - 2.00E+00 

NA NA NA 

- - 1.70E+Ol 

- - 6.30E+00 

- - 2.70E-Ol 

- - 1.60E+Ol 

- - 9.10E+00 

NA NA NA 

NA NA NA 

- - 0.0661 NA NA 

4.00E+00 - 0.477 NA NA 

4.00E+00 - 0.477 NA NA 

4.00E+00 - 0.477 NA NA 

4.00E+00 - 0.477 NA NA 

NA NA NA NA NA 

4.6 NA NA 

- - 0.00058 NA NA 

- - 0.00105 NA NA 

- - 0.05683 NA NA 

- - 0.00264 NA NA 

- - 0.00234 NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

3 Units are jJg/L for surface water, mg/kg for sediment and soil inorganics, and jJg/kg for all other compounds in sediment and soil. 
4 Noncancer risks are calculated conservatively for residents, considering only the child receptor. 
5 The shellfish ingestion scenario applies to adult residents only. 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trespasser) 

and hypothetical future (residents) receptors. COPCs in AOC B media were not present at sufficient 

concentrations to cause possible adverse noncarcinogenic health effects to current potential receptors. 

COPCs in AOC B media were present at sufficient concentrations to cause possible adverse 

noncarcinogenic health effects to future residential receptors. Arsenic in sediment and antimony in 

surface water are the main contributors to the noncarcinogenic risks, Uncertainty at this site exists 

because arsenic and antimony may be associated with levels that are not above balckground 

concentrations. Additionally, arsenic and antimony may not be associated with past activities at the site 

which include the disposal of car frame and body parts. The cancer risks estimated for the current 

potential receptors and the future resident were below or within the 1 E-04 to 1 E-06 target risk ranlge, often 

used by EPA in setting standards and criteria and in evaluating the need for environmental remediation. 

9.7 ECOLOGICAL RISK ASSESSMENT 

This section discusses the results of the ecological risk assessment performed at AOC B including a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

,. .~ 
9.7.1 Problem Formulation 

This section presents the problem formulation including a discussion of available habitats, ecological 

receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, selection of 

ecological COPCs, assessment and measurement endpoints, and the conceptual site model. 

9.7.1 .I Habitat Types and Ecological Receptors 

__” .- 

Section 9.1 (See Figure 9-12) describes the physical setting at AOC B. The former disposal area is 

bordered on the east, south, and west by a dense mangrove swamp. This swamp, consisting primarily of 

red and black mangroves, extends to the eastern end of Big Coppitt Key. A dead-end canal is located to 

the north of the site. Vegetation in the area between Old Boca Chica Road and the canal is sp,arse and 

consists of glasswort (Salicornia spp.), saltwort (Bafis maritima), and sea oxeye daisy. Most of !:he canal 

is bordered by a thin strip of black mangroves. Buttonwood and white mangroves are found in the slightly 

more elevated portions of the site. The area surrounding the canal is slightly higher in elevation than the 

mangrove swamp. Thus, surface water from the mangrove swamp does not drain into the canal. In 

addition, the canal (unlike the swamp) is not subjected to tidal input, except in major storm events, such as 

hurricanes. 
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Noncarcinogenic and carcinogenic human health risks were estimated for potential current (trE~spasser) 

and hypothetical future (residents) receptors. COPCs in AOC B media were not present at sufficient 

concentrations to cause possible adverse noncarcinogenic health effects to current potential receptors. 

COPCs in AOC B media were present at sufficient concentrations to cause possible adverse 

noncarcinogenic health effects to future residential receptors. Arsenic in sediment and antimony in 

surface water are the main contributors to the noncarcinogenic risks. Uncertainty at this site exists 

because arsenic and antimony may be associated with levels that are not above background 

concentrations. Additionally, arsenic and antimony may not be associated with past activities at the site 

which include the disposal of car frame and body parts. The cancer risks estimated for thl:l current 

potential receptors and the future resident were below or within the 1 E-04 to 1 E-06 target risk range, often 

used by EPA in setting standards and criteria and in evaluating the need for environmental remediation. 

9.7 ECOLOGICAL RISK ASSESSMENT 

This section discusses the results of the ecological risk assessment performed at AOC B induding a 

discussion of the problem formulation, effects characterization, exposure assessment, and risk 

characterization. 

9.7.1 Problem Formulation 

This section presents the problem formulation including a discussion of available habitats, ecological 

receptors, contaminant sources, release mechanisms, migration pathways, exposure routes, selection of 

ecological copes, assessment and measurement endpoints, and the conceptual site model. 

9.7.1.1 Habitat Types and Ecological Receptors 

Section 9.1 (See Figure 9-12) describes the physical setting at AOC B. The former disposal area is 

bordered on the east, south, and west by a dense mangrove swamp. This swamp, consisting primarily of 

red and black mangroves, extends to the eastern end of Big Coppitt Key. A dead-end canal is located to 

the north of the site. Vegetation in the area between Old Boca Chica Road and the canal is sparse and 

consists of glasswort (Salicornia spp.), saltwort (Batis maritima), and sea oxeye daisy. Most of the canal 

is bordered by a thin strip of black mangroves. Buttonwood and white mangroves are found in the slightly 

more elevated portions of the site. The area surrounding the canal is slightly higher in elevation than the 

mangrove swamp. Thus, surface water from the mangrove swamp does not drain into the canal. In 

addition, the canal (unlike the swamp) is not subjected to tidal input, except in major storm events such as 

hurricanes. 
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The canal is approximately 65 feet wide and 12 feet deep, and extends north approximately 450 yards to a 

filled area over which a road has been constructed. Presumably, the canal was once linked to nearby 

ocean waters, but presently the outlet is blocked by riprap, concrete, and fill. This barrier prevents the 

passage of aquatic organisms, but some water probably seeps through the barrier. The salinity ranged 

from 27.3 to 31.3 ppt in August through October of 1996, slightly lower than sea water, suggesting a small 

freshwater influence (probably rain water and surface-water runoff). DO concentrations ranged from 3.5 

to 5.01 mg/L in the canal in August through October, indicating marginal conditions that would :support a 

limited community of aquatic organisms. Various marine fish and invertebrate species exist in the canal. 

Minnows (sailfin molly and crested goby), tarpon, blue crabs (Callinectes sapidus), and mud crabs 

(Panopeus herbsfio were collected from the canal for tissue analysis. There are no freshwater resources 

at the site, except for shallow ephemeral pools after rain showers. 

_/’ ‘- 

Terrestrial habitat is absent except in the area north of the former disposal area, where vegetation is 

sparse. However, the extensive mangrove swamp adjacent to the site provides good habitat for a variety 

of terrestrial receptors such as invertebrates, reptiles, amphibians, small mammals, and arboreal birds. 

Wading bird species seen foraging either along the edge of the canal or in the remediated area during 

August through October 1996 sampling activities consisted of white ibis, little blue heron, snowy egret, 

tricolored heron (all state listed as SSC), and yellow-crowned night heron (Nycficorax violaceus). Other 

ecological receptors listed as threatened, endangered, or of special concern that could potentially occur 

on the site include the red rat snake (state listed as SSC), the indigo snake (threatened), and the silver 

rice rat (endangered). The Lower Keys marsh rabbit is not known to exist in the vicinity (Schuetz, 1996). 

9.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources, release mechanisms, and migration pathways at AOC B is 

presented in Section 9.5.2. 

9.7.1.3 Exposure Routes 

Terrestrial animals may be exposed to AOC B-related contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Yet since airborne migration of contaminants is minimal, only the root translocation route 

was considered for terrestrial plants. Terrestrial receptors can also come in contact with contaminants in 

surface water by using it for drinking, although this exposure route generally represents a negligible 
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The canal is approximately 65 feet wide and 12 feet deep, and extends north approximately 450 yards to a 

filled area over which a road has been constructed. Presumably, the canal was once linked to nearby 

ocean waters, but presently the outlet is blocked by riprap, concrete, and fill. This barrier prevents the 

passage of aquatic organisms, but some water probably seeps through the barrier. The salinity ranged 

from 27.3 to 31.3 ppt in August through October of 1996, slightly lower than sea water, suggesting a small 

freshwater influence (probably rain water and surface-water runoff). DO concentrations ranged from 3.5 

to 5.01 mg/L in the canal in August through October, indicating marginal conditions that would :support a 

limited community of aquatic organisms. Various marine fish and invertebrate species exist in the canal. 

Minnows (sailtin molly and crested goby), tarpon, blue crabs (Callinectes sapidus), and mud crabs 

(Panopeus herbstil) were collected from the canal for tissue analysis. There are no freshwater resources 

at the site, except for shallow ephemeral pools after rain showers. 

Terrestrial habitat is absent except in the area north of the former disposal area, where vegetation is 

sparse. However, the extensive mangrove swamp adjacent to the site provides good habitat for a variety 

of terrestrial receptors such as invertebrates, reptiles, amphibians, small mammals, and arboreal birds. 

Wading bird species seen foraging either along the edge of the canal or in the remediated anaa during 

August through October 1996 sampling activities consisted of white ibis, little blue heron, snowy egret, 

tricolored heron (all state listed as SSC), and yellow-crowned night heron (Nycticorax violaceus). Other 

ecological receptors listed as threatened. endangered, or of special concern that could potentially occur 

on the site include the red rat snake (state listed as SSC), the indigo snake (threatened), and the silver 

rice rat (endangered). The Lower Keys marsh rabbit is not known to exist in the vicinity (Schuetz, 1996). 

9.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

A detailed description of contaminant sources. release mechanisms, and migration pathways at AOC B is 

presenteq in Section 9.5.2. 

9.7.1.3 Exposure Routes 

Terrestrial animals may be exposed to AOC 8-related contaminants through the ingestion of conltaminated 

food items. In addition, animals can inCidentally ingest soil while grooming fur, preening feathersi, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Yet since airborne migration of contaminants is minimal, only the root translocation route 

was considered for terrestrial plants. Terrestrial receptors can also come in contact with contaminants in 

surface water by using it for drinking, although this exposure route generally represents a negligible 
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portion of total exposure for most receptors. In addition, the salt content in onsite surface water precludes 

the use of the water for drinking. Exposure to contaminants in the soil via dermal contact can occur but is 

unlikely to represent a major exposure pathway because fur, feathers, and chitinous exoskeletons 

minimize the transfer of contaminants across dermal tissue. Volatile constituents could be present in 

some site soils, soil-bound contaminant resuspension can occur, and combustion can release 

contaminants into the air at AOC B. However, inhalation does not represent a significant exposure 

pathway because this investigation assumes that air contaminant concentrations are quite low, even for 

burrowing wildlife. In addition, inhalation ecotoxicity data for chronic exposure are lacking. Hence, the air 

pathway was not considered for ecological receptors. 

Aquatic and terrestrial organisms inhabiting the mangrove swamp and canal may be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Aquatic and semiaquatic organisms 

can also be exposed to constituents in contaminated groundwater that flows into surface water. 

9.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium, magnesium, potassium, and sodium were excluded as COPCs in all media because they are 

essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was excluded as a 

COPC in all media except surface water. Otherwise, contaminants selected for evaluation consisted of all 

analytes detected during current and previous sampling of groundwater, surface water, sediment, and 

surface soil at AOC B. Groundwater analytes selected for evaluation consisted of analytes detected 

during 1996 sampling of three monitoring wells at the site (ABMW-1, ABMW-2, and ABMW-3; Figure 9-5). 

Inorganic contaminants whose maximum detected concentration was less than twice the average 

background concentration were excluded as COPCs. 

9.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3.1.1.5 of Appendix C. 

9.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 
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portion of total exposure for most receptors. In addition, the salt content in onsite surface water precludes 

the use of the water for drinking. Exposure to contaminants in the soil via dermal contact can occur but is 

unlikely to represent a major exposure pathway because fur, feathers, and chitinous exoskeletons 

minimize the transfer of contaminants across dermal tissue. Volatile constituents could be present in 

some site soils, soil-bound contaminant resuspension can occur, and combustion can release 

contaminants into the air at AOC B. However, inhalation does not represent a significant exposure 

pathway because this investigation assumes that air contaminant concentrations are quite low, even for 

burrowing wildlife. In addition, inhalation ecotoxicity data for chronic exposure are lacking. Hence, the air 

pathway was not considered for ecological receptors. 

Aquatic and terrestrial organisms inhabiting the mangrove swamp and canal may be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Aquatic and semiaquatic organisms 

can also be exposed to constituents in contaminated groundwater that flows into surface water. 

9.7.1.4 Selection of Ecological Chemicals of Potential Concern 

Calcium, magnesium, potassium, and sodium were excluded as COPCs in all media because they are 

essential nutrients that are toxic only in extremely high concentrations. Similarly, iron was excluded as a 

CO PC in all media except surface water. Otherwise, contaminants selected for evaluation consisted of all 

analytes detected during current and previous sampling of groundwater, surface water, sediment, and 

surface soil at AOC B. Groundwater analytes selected for evaluation consisted of analytes detected 

during 1996 sampling of three monitoring wells at the site (ABMW-1, ABMW-2, and ABMW-3; Figure 9-5). 

Inorganic contaminants whose maximum detected concentration was less than twice the average 

background concentration were excluded as COPCs. 

9.7.1.5 Assessment and Measurement Endpoints 

A detailed description of assessment and measurement endpoints for this investigation is presented in 

Section 3.3.1.1.5 of Appendix C. 

9.7.1.6 Conceptual Site Model 

The conceptual model is designed to identify potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with the site were determined by 
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(_, -- 
identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. Figure 9-l 3 shows the conceptual model for AOC B. 

9.7.2 Ecoloaical Effects Characterization 

Ecologically-based thresholds (e.g., concentrations of contaminants in various media protective of 

ecological receptors) were selected to screen against exposure point concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at 

AOC B. Brief descriptions of each COPC are included in Appendix B Part 3. Terrestrial plant thresholds 

were obtained to assess potential risks to plants from soil contaminants. Contaminant intake doses for the 

cotton rat, kestrel, and great blue heron were modeled, and estimated doses were compared i:o TRVs, 

(doses above which potential risks might be present). Example doses and TRVs are provided in 

Appendix B, Part 4. Groundwater, surface-water, sediment, terrestrial plant, and surface soil thresholds, 

as well as TRVs used in foodchain modeling, are provided in Appendix C. Section 3.3.1.2 of Apipendix C 

discusses threshold selection. 

, .” .. . Minnows, tarpon, blue crabs, and mud crabs were collected from the canal for tissue analysis. Tissue 

samples were analyzed for pesticides, PCBs, and metals. Concentrations of contaminants detected in the 

fish and crabs were compared to threshold concentrations considered to be protective of piscivorous 

receptors (Appendix C, Table C.3-26) and to concentrations in fish and crabs collected at background 

sites. Maximum and mean concentrations in fish samples were used to estimate doses to the gireat blue 

heron, and maximum and mean concentrations in crab samples were used to estimate doses to the 

raccoon. 

9.7.3 Exposure Assessment 

This section presents the ecological exposure assessment for AOC B, which includes a discussion of 

exposure point contaminant concentrations and dose calculations. 

9.7.3.1 Exposure Point Contaminant Concentrations 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 
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identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. Figure 9-13 shows the conceptual model for AOe B. 

9.7.2 Ecological Effects Characterization 

Ecologically-based thresholds (e.g., concentrations of contaminants in various media protective of 

ecological receptors) were selected to screen against exposure point concentrations of detected analytes 

in groundwater, surface water, sediment, and soil to determine if they qualify as ecological COPCs at 

AOC B. Brief descriptions of each COPC are included in Appendix B Part 3. Terrestrial plant thresholds 

were obtained to assess potential risks to plants from soil contaminants. Contaminant intake dOSE!S for the 

cotton rat, kestrel, and great blue heron were modeled, and estimated doses were compared to TRVs, 

(doses above which potential risks might be present). Example doses and TRVs are provided in 

Appendix B, Part 4. Groundwater, surface-water, sediment, terrestrial plant, and surface soil thresholds, 

as well as TRVs used in foodchain modeling, are provided in Appendix C. Section 3.3.1.2 of Appendix C 

discusses threshold selection. 

,~., Minnows, tarpon, blue crabs, and mud crabs were collected from the canal for tissue analysis. Tissue 

samples were analyzed for pesticides, PCBs, and metals. Concentrations of contaminants detected in the 

fish and crabs were compared to threshold concentrations considered to be protective of piscivorous 

receptors (Appendix C, Table C.3-26), and to concentrations in fish and crabs collected at background 

sites. Maximum and mean concentrations in fish samples were used to estimate doses to the great blue 

heron, and maximum and mean concentrations in crab samples were used to estimate doses to the 

raccoon. 

9.7.3 Exposure Assessment 

This section presents the ecological exposure assessment for AOC B, which includes a discussion of 

exposure point contaminant concentrations and dose calculations. 

9.7.3.1 Exposure Point Contaminant Concentrations 

The maximum detected contaminant concentrations in groundwater, surface water, sediment, and soil 

were used as representative exposure point concentrations for screening against threshold values. 

Background values were obtained from several locations at NAS Key West. Background sampling is 

described in detail in Appendix F. 
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9.7.3.2 Dose Calculations 

The potential risks to ecological receptors resulting from exposure to AOC B-related contaminants were 

also evaluated by estimating the total contaminant dose that an organism inhabiting the site might receive 

for each contaminant and comparing those doses to TRVs, which are doses above which adverse effects 

might occur. The cotton rat, kestrel, and raccoon were selected as representative terrestrial receptors, 

and the great blue heron was selected as the representative piscivorous receptor for foodchain modeling 

at AOC B. Section 3.3.2.1.2 of Appendix C provides a detailed description of dose calculations and 

exposure parameters used for the foodchain modeling. 

9.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at AOC B. 

9.7.4.1 Results 

The results of the ecological risk characterization at AOC B are presented in this section, including a 

discussion of the results from the Phase I and Phase II ecological screening assessments, foodchain 

modeling for selected terrestrial and piscivorous receptors, and tissue analyses. 

9.7.4.1.1 

No quantitative ecological risk assessment was performed during Phase I investigations at AOC B. 

However, IT Corporation (1994) suggested that a more comprehensive Phase II ecological evaluation be 

conducted due to the presence of potential contaminant exposure pathways. 

9.7.4.1.2 Phase II - Ecological Screenins Assessment 

-r._ 

Copper and nickel were retained as COPCs in groundwater (Table 9-23). Several chlorinated pesticides 

in groundwater exceeded surface-water thresholds and were retained as COPCs. In AOC I3 surface 

water, the metals arsenic, beryllium, chromium, copper, iron, manganese, mercury, and zinc were retained 

as COPCs since their maximum detected concentrations exceeded two times their average background 

concentrations and threshold values (Table 9-24). Lead, nickel, and tin were retained as COPCs since 

their maximum concentrations exceeded threshold values and they were not detected in background 

samples. Cobalt was conservatively retained as a surface-water COPC since its maximum exceeded two 
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The potential risks to ecological receptors resulting from exposure to AOC B-related contaminants were 

also evaluated by estimating the total contaminant dose that an organism inhabiting the site might receive 

for each contaminant and comparing those doses to TRVs, which are doses above which adverse effects 

might occur. The cotton rat, kestrel, and raccoon were selected as representative terrestrial receptors, 

and the great blue heron was selected as the representative piscivorous receptor for food chain modeling 

at AOC B. Section 3.3.2.1.2 of Appendix C provides a detailed description of dose calculations and 

exposure parameters used for the foodchain modeling. 

9.7.4 Risk Characterization 

This section presents the results and a discussion of the ecological risks at AOC B. 

9.7.4.1 Results 

The results of the ecological risk characterization at AOC B are presented in this section, including a 

discussion of the results from the Phase I and Phase II ecological screening assessments, 1:oodchain 

modeling for selected terrestrial and piscivorous receptors, and tissue analyses. 

9.7.4.1.1 Phase I 

No quantitative ecological risk assessment was performed during Phase I investigations at AOC B. 

However, IT Corporation (1994) suggested that a more comprehensive Phase II ecological evaluation be 

conducted due to the presence of potential contaminant exposure pathways. 

9,7.4.1.2 Phase II - Ecological Screening Assessment 

Copper and nickel were retained as COPCs in groundwater (Table 9-23). Several chlorinated pesticides 

in groundwater exceeded surface-water thresholds and were retained as COPCs. In AOC 13 surface 

water, the metals arsenic, beryllium, chromium, copper, iron, manganese, mercury, and zinc wen: retained 

as COPCs since their maximum detected concentrations exceeded two times their average balckground 

concentrations and threshold values (Table 9-24). Lead, nickel, and tin were retained as COPCs since 

their maximum concentrations exceeded threshold values and they were not detected in bclckground 

samples. Cobalt was conservatively retained as a surface-water COPC since its maximum eXCE:eded two 
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TABLE 9-23 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 
NAS KEY WEST 

IN GROUNDWATER @g/L) - AOC B 

Analvtes 

Average Reason for Retention or Elimination as an 
Frequency Background Range of Ecological Hazard Ecological Chemicals of Potential 

of Detection Concentration Detected Values Threshold Quotient Concern (COPC) 
INORGANICS 

Barium 313 10.2 18.8 - 32.9 10,000 0.00 Eliminated - does not exceed threshold 

Chromium 113 2.51 2.2 50 0.04 Eliminated - does not exceed 2 X background 

ICww I II3 1 2.45 1 8.9 I 2.4 I 3.71 /Retained - exceeds 2x background and HQ>l 1 

Lead 113 1.39 2.9 5.6 0.52 Eliminated - does not exceed threshold 

Nickel 113 ND 8.6 8.2 1.04 Retained - HQ>l 

Thallium II3 2.24 5 6.3 0.79 Eliminated - does not exceed threshold 

PESTlClDESlPCBs 

2,4-D II3 ND 0.66 100 0.01 Eliminated - does not exceed threshold 

4,4’-DDD I/3 ND 0.93 0.025 37.20 IRetained - HQ > 1 

4.4-DDE I l/3 1 ND 1 0.65 I 0.14 I 4.64 /Retained - HQ > 1 I 
4/I’-DDT 213 ND 0.065-I .O 0.0006 1,666.67 Retained - HQ > 1 

Aldrin l/3 ND 0.071 0.00014 507.14 Retained - HQ > 1 

beta-BHC I l/3 I ND I 0.11 1 0.046 I 2.39 [Retained - HQ > 1 1 

Idelta-BHC II3 ND 0.097 0.016 6.06 Retained - HQ > 1 

Dieldrin l/3 ND 0.64 0.00014 4571.4 Retained - HQ > 1 

Endosulfan I I/3 ND 0.42 0.0087 48.28 Retained - HQ > 1 

Endosulfan sulfate 113 ND 0.7 0.0087 80.46 Retained - HQ > 1 

Endrin aldehyde 213 ND 0.05-0.59 0.0023 256.52 Retained - HQ > I 

Endosulfan II 113 ND 0.69 0.0087 79.31 Retained - HQ z= 1 

IHeotachlor I l/3 1 ND 1 0.026 I 0.00021 I 123.81 IRetained - HQ > 1 I 
Heptachlor epoxide 213 ND 1 0.022-0.43 1 0.00021 1 2,047.62 IRetained - HQ > 1 

ND = Not detected. 

~ o 
o o ..... 

Analytes 

INORGANICS 

Barium 

Chromium 

Copper 

Lead 

Nickel 

Thallium 

PESTICIDES/PCBs 

2,4-0 

4,4'-000 

4,4'-00E 

4,4'-00T 

Aldrin 

beta-SHC 

delta-SHC 

Dieldrin 

Endosulfan I 

Endosulfan sulfate 

Endrin aldehyde 

Endosulfan II 

Heptachlor 

Heptachlor epoxide 

ND = Not detected. 

TABLE 9-23 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER (lJg/L) - AOC B 
NAS KEY WEST 

Average Reason for Retention or Elimination as an 
Frequency Background Range of Ecological Hazard Ecological Chemicals of Potential 

of Detection Concentration Detected Values Threshold Quotient Concern (COPC) 

3/3 10.2 18.8 - 32.9 10,000 0.00 Eliminated - does not exceed threshold 

1/3 2.51 2.2 50 0.04 Eliminated - does not exceed 2 X background 

1/3 2.45 8.9 2.4 3.71 Retained - exceeds 2x background and HQ>1 

1/3 1.39 2.9 5.6 0.52 Eliminated - does not exceed threshold 

1/3 NO 8.6 8.2 1.04 Retained - HQ>1 

1/3 2.24 5 6.3 0.79 Eliminated - does not exceed threshold 

1/3 NO 0.66 100 0.01 Eliminated - does not exceed threshold 

1/3 NO 0.93 0.025 37.20 Retained - HQ > 1 

1/3 NO 0.65 0.14 4.64 Retained - HQ > 1 

2/3 NO 0.065-1.0 0.0006 1,666.67 Retained - HQ > 1 

1/3 NO 0.071 0.00014 507.14 Retained - HQ > 1 

1/3 NO 0.11 0.046 2.39 Retained - HQ > 1 

1/3 NO 0.097 0.016 . 6.06 Retained - HQ > 1 

1/3 NO 0.64 0.00014 4571.4 Retained - HQ > 1 

1/3 ND 0.42 0.0087 48.28 Retained - HQ > 1 

1/3 NO 0.7 0.0087 80.46 Retained - HQ > 1 

2/3 ND 0.05-0.59 0.0023 256.52 Retained - HQ > 1 

1/3 NO 0.69 0.0087 79.31 Retained - HQ > 1 

1/3 ND 0.026 0.00021 123.81 Retained - HQ > 1 

2/3 NO 0.022-0.43 0.00021 2,047.62 Retained - HQ > 1 
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ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER @g/L)- AOC B 
NAS KEY WEST 

8 
!3 

W 
I, 

2 

Analytes 

INORGANICS 
Antimony 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Thallium 

Tin 

Vanadium 

Zinc 

PESTlClDESlPCBs 

2,4,5-TP (silvex) 

Aroclor-1016 

Aroclor-1232 

Aroclor-I 242 

Aroclor-1248 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

4/l 4 33.71 181 - 268 4,300 0.06 Eliminated - does not exceed threshold 

I/14 3.97 70.30 50 1.4 Retained - exceeds 2 X background and HQ > 1 

14114 6.93 6.7- 116 10,000 0.01 Eliminated - does not exceed threshold 

l/14 0.22 1.60 0.13 12.3 Retained - exceeds 2 X background and HQ > 1 

II14 2.62 115.00 50 2.3 Retained - exceeds 2 X background and HQ > 1 

l/14 ND 2.00 NA Retained - exceeds 2 X background and no 
suitable threshold available ,. 

91-l 4 2.26 7.3 - 72.5 2.4 30.2 Retained - exceeds 2 X background and HQ > 1 
8/I 0 24.70 227 - 1970 300 6.5 Retained - exceeds 2 X background and HQ > 1 

2114 ND 40-71 5.6 12.7 Retained - HQ > 1 

8/I 0 2.00 5.3 - 48.4 10 4.8 Retained - exceeds 2 X background and HQ > 1 

6114 0.52 0.16 - 1.5 0.025 60 Retained - exceeds 2 X background and HQ > 1 

3114 ND 5.5 - 49.6 8.2 6.0 Retained - HQ > 1 

2114 4.73 4.1 - 4.7 NA Eliminated - does not exceed 2 X background 

l/4 ND 98.70 73 1.4 Retained - HQ > 1 

II14 1.99 66.10 10,000 0.007 Eliminated - does not exceed threshold 

4114 7.19 6.2 - 1290 86 15 Retained - exceeds 2 X background and HQ > 1 

l/IO ND 0.11 NA Retained - no suitable threshold available 

l/14 ND 2.00 0.03 66.7 Retained - HQ > 1 

1114 ND 2.00 0.03 66.7 Retained - HQ > 1 

II14 ND 2.00 0.03 66.7 Retained - HQ > 1 

II14 ND 2.00 0.03 66.7 Retained - HQ > 1 

2 NA = No suitable ecological threshold value was available. 

P ND - Not detected. 
8 
s 

TABLE 9-24 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER (lJg/L)- AOC B 
NAS KEY WEST 

Frequency Average 
of Background 

Analytes Detection Concentration 

INORGANICS 

Antimony 4/14 33.71 

Arsenic 1/14 3.97 

Barium 14/14 6.93 

Beryllium 1/14 0.22 

Chromium 1/14 2.62 

Cobalt 1/14 NO 

Copper 9/14 2.26 

Iron 8/10 24.70 

Lead 2/14 NO 

Manganese 8/10 2.00 

Mercury 6/14 0.52 

Nickel 3/14 NO 

Thallium 2/14 4.73 

Tin 1/4 NO 

Vanadium 1/14 1.99 

Zinc 4/14 7.19 

PESTICIDES/PCBs 

2,4,5-TP (silvex) 1/10 NO 

Aroclor-1016 1/14 NO 

Aroclor -1232 1/14 NO 

Aroclor-1242 1/14 NO 

Aroclor-1248 1/14 NO 

NA = No suitable ecological threshold value was available. 
NO - Not detected. 

Reason for Retention or Elimination as an 
Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detected Values Threshold Quotient (COPC) 

181 - 268 4,300 0.06 Eliminated - does not exceed threshold 

70.30 50 1.4 Retained - exceeds 2 X background and HQ > 1 

6.7 -116 10,000 0.01 Eliminated - does not exceed threshold 

1.60 0.13 12.3 Retained - exceeds 2 X background and HQ > 1 

115.00 50 2.3 Retained - exceeds 2 X background and HQ > 1 

2.00 NA - Retained - exceeds 2 X background and no 
suitable threshold available 

7.3 - 72.5 2.4 30.2 Retained - exceeds 2 X background and HQ >.1 

227 - 1970 300 6.5 Retained - exceeds 2 X background and HQ > 1 

40 - 71 5.6 12.7 Retained - HQ > 1 

5.3 - 48.4 10 4.8 Retained - exceeds 2 X background and HQ > 1 

0.16 - 1.5 0.025 60 Retained - exceeds 2 X background and HQ > 1 

5.5 - 49.6 8.2 6.0 Retained - HQ > 1 

4.1-4.7 NA - Eliminated - does not exceed 2 X background 

98.70 73 1.4 Retained - HQ > 1 

66.10 10,000 0.007 Eliminated - does not exceed threshold 

6.2 - 1290 86 15 Retained - exceeds 2 X background and HQ > 1 

0.11 NA - Retained - no suitable threshold available 

2.00 0.03 66.7 Retained - HQ > 1 

2.00 0.03 66.7 Retained - HQ > 1 

2.00 0.03 66.7 Retained - HQ > 1 

2.00 0.03 66.7 Retained - HQ > 1 
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times its average background concentrations and no suitable threshold was available. The PCB mixtures 

Aroclor-1016, -1232, -1242, and -1248 were also retained as surface-water COPCs since their maxima 

exceeded thresholds, and 2,4,5-TP was conservatively retained as a COPC since no suitable threshold 

was available. 

Barium was retained as an inorganic COPC in sediments since it exceeded two times its average 

background concentration and the only threshold available (Table 9-25). Arsenic and chromium were 

retained as sediment COPCs since their maxima exceeded two times their average background 

concentrations and the most conservative screening thresholds available but did not exceed less 

conservative thresholds used. Also, the maximum detected concentrations of cadmium, copper, iron, 
I 

lead, mercury, and zinc exceeded two times average background concentrations and both most and less 

conservative thresholds. Aluminum, beryllium, tin, and vanadium were conservatively retained as 

sediment COPCs since their maxima exceeded two times average background .and no suitable thresholds 

were available. Several pesticides and PCBs were retained as sediment COPCs since thresholds were 

exceeded, including some that exceeded most and less conservative thresholds used in this assessment. 

Two pesticides, 2,4,5TP and endosulfan sulfate, were conservatively retained as sediment COPCs since 

no thresholds were available. 

No analytes were selected as COPCs in surface soil (Table 9-26). Zinc was the only analyte that was 

detected at a concentration greater than two times its average background concentration and its terrestrial 

plant threshold (Table 9-27). 

9.7.4.1.3 Tissue Analysis 

Minnows (sailfin mollies and crested gobies) were collected from the canal and were composited by 

species into samples of approximately 30 grams each. Two tarpon were also collected from the canal. 

The inorganics aluminum, barium, chromium, copper, iron, lead, manganese, and zinc were detected in 

minnows (Table 9-28). Arsenic, manganese, and zinc were detected in tarpon from the canal. Several 

organochlorine pesticides and chlorobenzilate were also detected in both tarpon and minnows. 

The inorganics arsenic, barium, chromium, copper, lead, manganese, and zinc were detected in blue 

crabs. In mud crabs, the inorganics barium, copper, iron, lead, manganese, and zinc were detected 

(Table 9-29). Several organochlorine pesticides and chlorobenzilate were also detected in both blue 

crabs and mud crabs. 
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times its average background concentrations and no suitable threshold was available. The PCB mixtures 

Aroclor-1016, -1232, -1242, and -1248 were also retained as surface-water COPCs since their maxima 

exceeded thresholds, and 2,4,5-TP was conservatively retained as a COPC since no suitable threshold 

was available. 

Barium was retained as an inorganic COPC in sediments since it exceeded two times its average 

background concentration and the only threshold available (Table 9-25). Arsenic and chromium were 

retained as sediment COPCs since their maxima exceeded two times their average background 

concentrations and the most conservative screening thresholds available but did not exceed less 

conservative thresholds used. Also, the maximum detected concentrations of cadmium, copper, iron, 

lead, mercury, and zinc exceeded two times average background concentrations and both most and less 

conservative thresholds. Aluminum, beryllium, tin, and vanadium were conservatively retained as 

sediment COPCs since their maxima exceeded two times average background .and no suitable thresholds 

were available. Several pesticides and PCBs were retained as sediment COPCs since thresholds were 

exceeded, including some that exceeded most and less conservative thresholds used in this assessment. 

Two pesticides, 2,4,5-TP and endosulfan sulfate, were conservatively retained as sediment COPCs since 

no thresholds were available. 

No analytes were selected as COPCs in surface soil (Table 9-26). Zinc was the only analyte that was 

detected at a concentration greater than two times its average background concentration and its terrestrial 

plant threshold (Table 9-27). 

9.7.4.1.3 Tissue Analysis 

Minnows (sailfin mollies and crested gobies) were collected from the canal and were composited by 

species into samples of approximately 30 grams each. Two tarpon were also collected from the canal. 

The inorganics aluminum, barium, chromium, copper, iron, lead, manganese, and zinc were detected in 

minnows (Table 9-28). Arsenic, manganese, and zinc were detected in tarpon from the canal. Several 

organochlorine pesticides and chlorobenzilate were also detected in both tarpon and minnows. 

The inorganics arsenic, barium, chromium, copper, lead, manganese, and zinc were detected in blue 

crabs. In mud crabs, the inorganics barium, copper, iron, lead, manganese, and zinc were detected 

(Table 9-29). Several organochlorine pesticides and chlorobenzilate were also detected in both blue 

crabs and mud crabs. 
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TABLE 9-25 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - AOC B 
NAS KEY WEST 

PAGE 1 OF 2 

Analytes 

Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

38138 39.15 

6142 ND 

42142 2.63 

42142 9.27 

7142 0.06 

1,090 - 5,470 

0.5 - 11.2 

0.856 - 27.1 

5.4 - 213 

0.07 - 1.5 

NA 

12 

7.24ffO 

40 

NA 

Retained - exceeds 2 X background and no suitable 
threshold available 

0.9 Eliminated - does not exceed threshold 

3.710.4 Retained - exceeds 2 X background and HQ > 1 

5.3 Retained - exceeds 2 X background and HQ > 1 

Retained - exceeds 2 X background and no suitable 

Cadmium 13142 0.22 

Chromium 41142 5.01 

Cobalt 35142 0.47 

Copper 28142 8.88 

Iron 38138 1,199 

Lead 21142 17.97 

Manganese 38138 15.39 

Mercury 15142 0.05 

Nickel 31142 2.15 

Selenium 6142 0.68 

Silver 2142 0.27 

Tin Ii4 2.85 

Vanadium 22142 5.08 

Zinc 42142 25.74 

threshold available 

0.58 - 15.6 0.67619.6 23.111.6 Retained - exceeds 2 X background and HQ > 1 

3.25 - 141 52.31160 2.7/0.88 Retained - exceeds 2 X background and HQ > 1 

0.43 - 9.7 50 0.2 Eliminated - does not exceed threshold 

1.99 - 420 18.71270 22.5/l .6 Retained - exceeds 2 X background and HQ > 1 

824-l 16,000 20,000/40,000 5.8/2.9 Retained - exceeds 2 X background and HQ > 1 

7.7 - 302 30.21218 10.0/l .4 Retained - exceeds 2 X background and HQ > 1 

8.75 - 388 460 0.8 Eliminated - does not exceed threshold 

0.02 - 1.2 0.13/0.71 9.2/l .7 Retained - exceeds 2 X background and HQ > 1 

2.64 - 151 15.9142.8 9.513.53 Retained - exceeds 2 X background and HQ > 1 

0.53 - 1.3 NA Eliminated - does not exceed 2 X background 

0.46 - 0.7 0.733 0.95 Eliminated - does not exceed threshold 

12.20 NA Retained - exceeds 2 X background and no suitable 
threshold available 

1.4 - 40.5 NA Retained - exceeds 2 X background and no suitable 
threshold available 

2.19 - 3,680 1241410 29.719.0 Retained - exceeds 2 X background and HQ > 1 
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Analytes 

INORGANICS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Tin 

Vanadium 

IZinc 

TABLE 9-25 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT - AOC B 
NAS KEY WEST 

PAGE 1 OF 2 

Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

38138 39.15 1,090 - 5,470 NA - Retained - exceeds 2 X background and no suitable 
threshold available 

6/42 NO 0.5 - 11.2 12 0.9 Eliminated - does not exceed threshold 

42142 2.63 0.856 - 27.1 7.24nO 3.7/0.4 Retained - exceeds 2 X background and HQ > 1 

42142 9.27 5.4-213 40 5.3 Retained - exceeds 2 X background and HQ > 1 

7/42 0.06 0.07 - 1.5 NA - Retained - exceeds 2 X background and no suitable 
threshold available 

13/42 0.22 0.58 - 15.6 0.676/9.6 23.111.6 Retained - exceeds 2 X background and HQ > 1 

41/42 5.01 3.25 - 141 52.3/160 2.710.88 Retained - exceeds 2 X background and HQ > 1 

35142 0.47 0.43 - 9.7 50 0.2 Eliminated - does not exceed threshold 

28/42 8.88 1.99-420 18.7/270 22.5/1.6 Retained - exceeds 2 X background and HQ > 1 

38/38 1,199 824-116,000 20,000/40,000 5.8/2.9 Retained - exceeds 2 X background and HQ > 1 

21142 17.97 7.7 - 302 30.2/218 10.0/1.4 Retained - exceeds 2 X background and HQ > 1 

38/38 15.39 8.75 - 388 460 0.8 Eliminated - does not exceed threshold 

15/42 0.05 0.02 -1.2 0.13/0.71 9.211.7 Retained - exceeds 2 X background and HQ > 1 

31/42 2.15 2.64 - 151 15.9/42.8 9.513.53 Retained - exceeds 2 X background and HQ > 1 

6/42 0.68 0.53 -1.3 NA - Eliminated - does not exceed 2 X background 

2/42 0.27 0.46 - 0.7 0.733 0.95 Eliminated - does not exceed threshold 

1/4 2.85 12.20 NA - Retained - exceeds 2 X background and no suitable 
threshold available 

22142 5.08 1.4 - 40.5 NA - Retained - exceeds 2 X background and no suitable 
threshold available -_._ .... 

42142 25.74 2.19 - 3,680 124/410 29.7/9.0 IRetained - exceeds 2 X background and HQ > 1 



TABLE 9-25 

ECOLOGICAL CHEMCIALS OF POTENTIAL CONCERN IN SEDIMENT - AOC B 
NAS KEY WEST 

PAGE 2 OF 2 

Frequency Average Reason for Rention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

PESTlClDESlPCBs (pglkg) 

2,4,5-TP (silvex) l/IO ND 5.20 NA Retained - no suitable threshold available 

4,4’-DDD 818 13.03 2.2 - 12.6 1.2217.81 10.311.6 Retained - HQ 5 1 

4,4-DDE IO/IO 19.85 1.7 - 15.7 2.07127 7.610.6 Retained - HQ > 1 

4,4’-DDT 818 13.02 3.2 - 6.4 1.1914.77 5.311.3 Retained - HQ > 1 

Aroclor-1254 l/12 ND 470.00 601340 7.811.4 Retained - HQ > 1 

Aroclor-1260 3112 70.57 17-402 51240 80.411.7 Retained - HQ 5 1 I 
‘p Dieldrin 419 ND 2.2 28.8 - 0.715195 40.3lO.3 Retained - HQ 1 > 

z Endosulfan I 818 6.7 2.4 - 19.5 2.9 6.7 Retained - HQ > 1 
0) 

I 
Endosulfan sulfate l/8 ND 1.90 NA Retained - no suitable threshold available 

Endrin 518 12.89 1.4 - 32.5 3.313.5 9.819.3 Retained - HQ t 1 

gamma-BHC (lindane) 516 6.72 1.2-8.7 0.3210.99 27.218.8 Retained - HQ > 1 

Heptachlor 518 6.51 0.85 - 6.9 4.9 1.4 Retained - HQ z= 1 I 
Heptachlor epoxide 618 ND 0.85 - 3 5 0.6 Eliminated - does not exceed threshold 

SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 

Phenanthrene 114 ND 55.00 86.7 0.6 Eliminated - does not exceed threshold J 

NA = No suitable ecological threshold value was available. 

ND - Not detected. 

TABLE 9-25 

ECOLOGICAL CHEMCIALS OF POTENTIAL CONCERN IN SEDIMENT - AOC B 
NAS KEY WEST 

PAGE 2 OF 2 

Frequency Average 
of Background Range of Ecological 

Analytes Detection Concentration Detected Values Threshold 

PESTICIDES/PCBs (lJg/kg) 

2,4.5-TP (silvex) 1/10 ND 

4,4'-DDD 8/8 13.03 

4,4'-DDE 10/10 19.85 

4,4'-DDT 8/8 13.02 

Aroclor-1254 1/12 ND 

Aroclor -1260 3/12 70.57 

Dieldrin 4/9 ND 

Endosulfan I 8/8 6.7 

Endosulfan sulfate 1/8 ND 

Endrin 5/8 12.89 

gamma-BHe (lindane) 5/6 6.72 

Heptachlor 5/8 6.51 

Heptachlor epoxide 6/8 ND 

SEMIVOLATILE ORGANIC COMPOUNDS (l.Ig/kg) 

I Phenanthrene I 1/4 I ND 

NA = No suitable ecological threshold value was available. 
ND - Not detected. 

5.20 NA 

2.2 - 12.6 1.22/7.81 

1.7-15.7 2.07/27 

3.2 - 6.4 1.19/4.77 

470.00 60/340 

17 - 402 5/240 

2.2 - 28.8 0.715/95 

2.4 - 19.5 2.9 

1.90 NA 

1.4 - 32.5 3.3/3.5 

1.2-8.7 0.32/0.99 

0.85 - 6.9 4.9 

0.85 - 3 5 

55.00 86.7 

Reason for Rention or Elimination as an 
Hazard Ecological Chemicals of Potential Concern 

Quotient (COPC) 

- Retained - no suitable threshold available 

10.311.6 Retained - HQ > 1 

7.610.6 Retained - HQ > 1 

5.311.3 Retained - HQ > 1 

7.8/1.4 Retained - HQ > 1 

80.4/1.7 Retained - HQ > 1 

40.310.3 Retained - HQ > 1 

6.7 Retained - HQ > 1 

- Retained - no suitable threshold available 

9.8/9.3 Retained - HQ > 1 

27.2/8.8 Retained - HQ > 1 

1.4 Retained - HQ > 1 

0.6 Eliminated - does not exceed threshold 

0.6 IEliminated - does not exceed threshold 

~ 

:::':::0 
mCl> -.< co . 
COl\.) 



e TABLE 9-26 
P 
8 
8 ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - AOC B 
s NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Analytes Detection Concentration Detected Values Threshold Quotient (COPC) 

INORGANICS (mglkg) 

Aluminum l/l 1,887.29 677.00 600 1.1 Eliminated - does not exceed 2 X background 

Arsenic l/l 1.29 0.73 60 0.01 Eliminated - does not exceed 2 X background 

/Barium 

I Chromium 

I l/l I 10.51 I 16.80 I 440 I 0.04 IEliminated - does not exceed 2 X background I 
I l/l I 6.02 I 4.12 I 0.4 1 10.3 I Eliminated - does not exceed 2 X background I 

I ! I I I I I I 

Cobalt Ill 0.29 1.32 200 0.007 Eliminated - does not exceed threshold 

W Copper Ill 5.43 11.90 50 0.2 Eliminated - does not exceed threshold L 

G Iron Ill 1,167 2,000 200 10.0 Eliminated - does not exceed 2 X background I 
Manganese Ill 17.65 11.70 100 0.1 Eliminated - does not exceed 2 X background 

Nickel Ill 1.67 2.18 200 0.01 Eliminated - does not exceed 2 X background 

Zinc l/l 15.22 61.80 200 0.3 Eliminated - does not exceed threshold 

Analytes 

INORGANICS (mg/kg) 

Aluminum 

Arsenic 

Barium 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Nickel 

Zinc 

TABLE 9-26 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - AOC B 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

1/1 1,887.29 677.00 600 1.1 Eliminated - does not exceed 2 X background 

1/1 1.29 0.73 60 0.01 Eliminated - does not exceed 2 X background 

1/1 10.51 16.80 440 0.04 Eliminated - does not exceed 2 X background 

1/1 6.02 4.12 0.4 10.3 Eliminated - does not exceed 2 X background 

1/1 0.29 1.32 200 0.007 Eliminated - does not exceed threshold 

1/1 5.43 11.90 50 0.2 Eliminated - does not exceed threshold 

1/1 1,167 2,000 200 10.0 Eliminated - does not exceed 2 X background 

1/1 17.65 11.70 100 0.1 Eliminated - does not exceed 2 X background 

1/1 1.67 2.18 200 0.01 Eliminated - does not exceed 2 X background 

1/1 15.22 61.80 200 0.3 Eliminated - does not exceed threshold 
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TABLE 9-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - AOC B 
NAS KEY WEST 

riiTy?T 
INORGANICS (mglkg) 

Average 
Background Range of Ecological 

Concentration Detected Values Threshold 

I Aluminum I Ill I 1.887.29 I 677.00 I 50 

Arsenic Ill 1.29 0.73 10 

Barium Ill 10.51 16.80 500 

I Chromium I l/l I 6.02 I 4.12 I 1 
Cobalt l/l 0.29 1.32 20 

Copper Ill 5.43 11.90 100 
W 
.L Iron 111 1,167 2,000 10 

2 
Manganese l/l 17.65 11.70 500 

I Nickel I I/l I 1.67 I 2.18 I 30 

Zinc l/l 15.22 61.80 50 

Hazard 
Quotient 

Reason for Retention or Elimination as an 
Ecological Chemicals of Potential Concern 

(COPC) 

13.5 Eliminated - does not exceed 2 X background 

0.07 Eliminated - does not exceed 2 X background 

0.03 IEliminated - does not exceed 2 X background I 

4.1 1 ’ Elrmrnated - does not exceed 2 X background I 
0.07 Eliminated - does not exceed threshold 

0.12 Eliminated - does not exceed threshold 

200 Eliminated - does not exceed 2 X background 

0.02 Eliminated - does not exceed 2 X background 

0.07 Eliminated - does not exceed 2 X background 

1.2 Retained - exceeds 2 X background and HQ > 1 

§ 
6 
o 
o 
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Analytes 

INORGANICS (mg/kg) 

Aluminum 

Arsenic 

Barium 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Nickel 

Zinc 

TABLE 9-27 

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN PLANTS - AOC B 
NAS KEY WEST 

Frequency Average Reason for Retention or Elimination as an 
of Background Range of Ecological Hazard Ecological Chemicals of Potential Concern 

Detection Concentration Detected Values Threshold Quotient (COPC) 

1/1 1,887.29 677.00 50 13.5 Eliminated - does not exceed 2 X background 

1/1 1.29 0.73 10 0.07 Eliminated - does not exceed 2 X background 

1/1 10.51 16.80 500 0.03 Eliminated - does not exceed 2 X background 

1/1 6.02 4.12 1 4.1 Eliminated - does not exceed 2 X background 

1/1 0.29 1.32 20 0.07 Eliminated - does not exceed threshold 

1/1 5.43 11.90 100 0.12 Eliminated - does not exceed threshold 

1/1 1,167 2,000 10 200 Eliminated - does not exceed 2 X background 

1/1 17.65 11.70 500 0.02 Eliminated - does not exceed 2 X background 

1/1 1.67 2.18 30 0.07 Eliminated - does not exceed 2 X background 

1/1 15.22 61.80 50 1.2 Retained - exceeds 2 X background and HQ > 1 
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TABLE 9-28 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN MINNOWS AND TARPON 
FROM AOC B AND BACKGROUND SITES 

NAS KEY WEST 
PAGE 1 OF 2 

Analytes 

INORGANICS (mglkg) 

Aluminum 

Minnows 

AOC B Background 

Frequency Range of Frequency Range of 
of Detected of Detected 

Detection Values Average1 Detection Values 

1124 I 45.30 1 3.18 6124 I 10.40-37.70 I ==I 8.84 

Arsenic 

Tarpon 

Barium 

Minnows 

Chromium 

Minnows 

Copper 

Minnows 

I 

212 5.80-6.50 ’ 6.15 NC 8124 1 2.00-5.70 1 1.49 39158 1 0.67-9.90 1 ~ 2.43 

1124 0.88 ’ 0.43 2158 

II24 13.40 ’ 1.52 52158 

iron 

Minnows 7/24 ’ 12.1-52.8 ’ 14.1 10124 ’ 15.6-49.8 ’ ---I 16.95 

~ 41.38 1.50 1.38 

PESTlClDElPCBs (pglkg) 

4,4’-DDD 

Tarpon 212 2.20-3.10 2.65 NC 

Minnows 15124 0.26-4.00 1.59 48158 0.25-16.60 

4,4’-DDE 

TarDOn 212 I 4.70-9.50 I 7.10 NC 

Minnows 17124 ’ 0.46-2.60 ’ 1.40 I 57158 ’ 3.80-106.00 ’ 28.75 1 

4,4’-DDT 

Tarpon 212 ’ 1.70-4.00 ’ 2.85 NC 

Minnows 10124 1 0.99-6.50 1 2.32 4158 1 0.63-2.50 

Aldrin 

Tarpon 

Minnows 

aloha-BHC 

2l2 0.98-I .40 1.19 NC 

18124 0.22-3.80 1.65 5158 0.28-2.00 

Minnows 6124 ’ 0.68-1.30 ’ 1.06 0158 

beta-BHC 

Tarpon Minnows II2 0.52 ’ 0.69 NC 14124 I 0.91-4.40 I 1.79 5158 1 1.30-6.00 // 0.95 

AIK-98-0001 9-119 CTO-0007 

TABLE 9·28 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN MINNOWS AND TARPON 
FROM AOC B AND BACKGROUND SITES 

NASKEYWEST 
PAGE 1 OF2 

AOCB Background 
Frequency Range of Frequency Range of 

of Detected of Detected 
Analytes Detection Values Average1 Detection Values 

INORGANICS (mg/kg) 
Aluminum 

Minnows 1124 45.30 3.18 6124 10.40-37.70 

Arsenic 
Tarpon 212 5.80-6.50 6.15 NC 

Barium 
Minnows 8/24 2.00-5.70 1.49 39/58 0.67·9.90 

Chromium 
Minnows 1124 0.88 0.43 2/58 1.00-3.10 

Copper 
Minnows 1/24 13.40 1.52 52158 0.70-22.80 

Iron 
Minnows 7124 12,1-52.8 14.1 10124 15.6-49.8 

Lead 
Minnows 11/24 0,35-0.61 0.30 41/58 0.14-11.90 

Manganese 
Tarpon 2/2 1.90-4,90 3.40 NC 
Minnows 24/24 2.10-7.60 5.37 1/24 16.20 

Zinc 
Tarpon 2/2 17.5·30.00 23,75 NC 
Minnows 24/24 13.90-66.10 41.16 58/58 13,60-84.20 

PESTICI~E/PCBs (lJg/kg) 
4,4'.000 

Tarpon I 2/2 I 2.20-3.10 I 2.65 I NC I I 
Minnows I 15124 I 0.26-4.00 I 1.59 I 48/58 I 0.25-16.60 I 

4,4'·ODE 
Tarpon I 2/2 I 4,70-9.50 I 7.10 1 NC I I 
Minnows I 17124 I 0.46-2.60 I 1.40 I 57/58 I 3.80-106.00 I 

4,4'·ODT 
Tarpon I 2/2 I 1.70-4,00 I 2.85 I NC I I 
Minnows I 10124 I 0.99-6.50 ! 2.32 1 4/58 I 0.63-2.50 I 

Aldrin 
Tarpon I 212 I 0.98-1.40 I He I I 
Minnows I 18/24 I 0.22-3.80 I 1.65 I 0.28-2.00 I 

alpha-BHC 

Minnows I 6124 L 0.68-1.30 1 1.00 I 0158 J 1 
beta-BHC 

Tarpon I 1/2 I 0.52 I 0.69 I NC I 1 
Minnows I 14/24 I 0.91-4.40 I 1.79 I 5/58 I 1.30-6.00 1 

AIK-98-0001 9-119 

J 
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8.84 

2.43 

0.41 

4.63 

16.95 

1.50 

1,38 

41.38 

3.95 

28.75 

1.02 

0.70 

0.95 
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TABLE 9-28 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN MINNOWS AND TARPON FROM 
AOC BAND BACKGROUND SITES 

NAS KEY WEST 
PAGE 2 OF 2 

AOC B Background 

Frequency Range of Frequency Range of 
of Detected of Detected 

Analytes Detection Values Average1 Detection Values Average1 

delta-BHC 

Minnows 4f24 ) 0.16-0.84 ’ 1.02 13158 ’ 0.08-1.00 1 0.58 

gamma-BHC (lindane) 

Tarpon 112 0.31 ) 0.58 NC 

Minnows 

Endrin 

Tarpon 

12124 / 0.75-17.00 ’ 3.75 3158 1.60-9.80 ) 1.30 

212 1 0.62-0.72 1 0.67 NC 

I Minnows I 4124 1 0.27-1.70 1 1.99 1 2158 I 1.00-1.10 I 0.98 1 
I Endrin aldehyde I 
1 Tarpon I 212 / 1.40-3.90 1 2.65 t NC 1 I I 
/ Minnows 1 23124 1 0.68-18.00 1 2.69 1 3158 I 3.40-5.40 I 1.15 I 
I Heptachlor 

Minnows 14124 1 0.05-2.60 ) 1.26 0158 

I Heptachlor epoxide 

( Tarpon I 2/2 1 0.59-3.00 1 1.80 1 NC 1 I I 

1 Minnows I 8124 / 0.22-3.40 1 1.12 1 8158 I 1.00-10.00 I 1.01 I 
lsodrin 

Minnows 

Methoxychlor 

Minnows 

21124 ’ 0.45-4.00 1 1.52 0158 

IO/24 / 1.30-7.80 ’ 8.05 II58 1.90 3.73 

1 One-half the detection limit used for all non-detected values 
NC = Not Collected. 

AIK-OES-974350 . 9-120 CTO-0007 

TABLE 9-28 

Rev. 1 
6/13/97 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN MINNOWS AND TARPON FROM 
AOC B AND BACKGROUND SITES 

NAS KEY WEST 
PAGE 2 OF 2 

AOCB Background 

Frequency Range of Frequency Range of 
of Detected of Detected 

Analytes Detection Values Average 1 Detection Values Average1 

delta-BHC 

Minnows 4/24 0.16-0.84 1.02 13/58 0.08-1.00 0.58 

gamma-BHC (lindane) 

Tarpon 1/2 0.31 0.58 NC 
Minnows 10/24 0.21-1.50 0.89 0/58 

Chlorobenzilate 

Tarpon 2/2 25.00-74.00 49.50 NC 
Minnows 11/24 15.00-65.00 22.48 3/56 73.0-190.0 483.25 

Dieldrin 

Tarpon 1/2 0.93 1.29 NC 
Minnows 15/24 0.17-3.80 1.63 11/58 0.34-4.90 1.13 

Endosulfan I 

Tarpon 2/2 0.87-2.20 1.54 NC 
Minnows 13/24 0.12-2.10 0.90 6/58 0.66-2.60 0.73 

Endosulfan II 

Tarpon 2/2 0.53-0.70 0.62 NC 
Minnows 15/24 0.13-0.70 1.07 1/58 1.90 1.02 

Endosulfan sulfate 

Tarpon 1/2 4.80 3.23 NC 
Minnows 12/24 0.75-17.00 3.75 3/58 1.60-9.80 1.30 

Endrin 

Tarpon 2/2 0.62-0.72 0.67 NC 
Minnows 4/24 0.27-1.70 1.99 2/58 1.00-1.10 0.98 

Endrin aldehyde 

Tarpon 2/2 1.40-3.90 2.65 NC 
Minnows 23/24 0.68-18.00 2.69 3/58 3.40-5.40 1.15 

Heptachlor 

Minnows 14/24 0.05-2.60 1.26 0/58 

Heptachlor epoxide 

Tarpon 2/2 0.59-3.00 1.80 NC 
Minnows 8/24 0.22-3.40 1.12 8/58 1.00-10.00 1.01 

Isodrin 

Minnows 21/24 0.45-4.00 1.52 0/58 

Methoxychlor 

Minnows 10/24 1.30-7.80 8.05 1/58 1.90 3.73 

1 One-half the detection limit used for all non-detected values. 
NC = Not Collected. 
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TABLE 9-29 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN CRABS FROM AOC B AND 
BACKGROUND SITES 

NAS KEY WEST 
PAGE 1 OF 2 

INORGANICS (mglkg) 
Arsenic 

Blue Crab 

Barium 

Blue Crab 

Mud Crab 

Chromium 

Blue Crab 

Copper 

AOC B Background1 

Frequency Range of Frequency Range of 
of Detected of Detected 

Detection Values Average2 Detection Values 3 Average2 

14115 ’ 4.10-31.00 ’ 15.14 

618 ’ 3.60-5.20 ’ 3.64 

7/l 5 ’ 1.10-3.50 ’ 1.13 

318 1.60-3.00 1.12 

2/2 4.10-4.80 4.45 

o/15 

II8 0.97 ’ 0.48 

14115 ’ 5.50-60.50 ’ 20.38 

23.5 

0.27 

1.30 

33.87 

1.14 

1.37 

1.37 

Aldrin 9115 ’ 0.13-3.40 ’ 0.76 

Blue Crab 518 0.22-0.27 0.58 

Mud Crab II3 0.19 1 .Ol 

alpha-BHC 0115 

Blue Crab II8 0.75 ’ 1.05 

beta-BHC II15 0.56 0.83 

Blue Crab 418 ’ 0.47-1.20 ’ 0.87 

AIK-98-0001 9-121 CTO-0007 

TABLE 9-29 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN CRABS FROM AOC BAND; 
BACKGROUND SITES 

NASKEYWEST 
PAGE 1 OF 2 

AOCB Background1 

Frequency Range of Frequency Range of 
of Detected of Detected 

Detection Values Average2 Detection Values J 

INORGANICS (mglkg) 
Arsenic 14/15 4.10-31.00 

Blue Crab 6/8 3.60-5.20 3.64 
Barium 7/15 1.10-3.50 

Blue Crab 318 1.60-3.00 1.12 
Mud Crab 212 4.10-4.80 4.45 

Chromium 0/15 
Blue Crab 1/8 0.97 0.48 

Copper 14/15 5.50-60.50 
Blue Crab 8/8 16.60-30.20 23.31 
Mud Crab 2/2 16.5()"'18.80 17.65 

Iron 7/15 22.2-56.5 
Minnows 1/2 34.4 23.6 

S/15 0.37-0.60 
5/8 0.38-1.70 0.71 
2/2 0.52-0.60 0.56 

12/15 0.36-3.60 
8/8 2.10-10.90 4.60 
2/2 30.10-56.00 43.05 

Zinc 15/15 8.5()"'S8.00 
Blue Crab 8/8 17.10-46.10 32.18 
Mud Crab 212 52.10-56.20 54.15 

PESTICIDE/PCBs (lJg/kg) 
1.4 .t'.nDD 10/15 I 0.41-1.60 I 

.... , Crab I 3/8 I 1.10-2.70 I 2.04 
Mud Crab I 113 ! 0.36 I 1.95 

4,4'-DDE 5/15 I 0.37-1.90 I 
Blue Crab I 8f8 I 0.69-3.70 I 1.61 
Mud Crab I 213 ! 1.20-4.60 I 2.65 

4,4'-DDT 5/15 I 0.48-1.60 I 
Blue Crab I 7/8 I 0.74-4.90 I 1.99 
Mud Crab I 2/3 I 0.52-1.70 I 1.71 

Aldrin 9/15 I 0.13-3.40 I 
Blue Crab I 5/8 I 0.22-0.27 I 0.58 
Mud Crab I 1/3 I 0.19 I 1.01 

alpha-SHC 0/15 I I 
Blue Crab I 1/8 I 0.75 I 1.05 
beta-BHC 1/15 I 0.56 I 
Blue Crab I 4/8 l 0.47-1.20 1 0.87 
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15.14 

1.13 

20.38 

23.5 

0.27 

1.30 

1.14 

1.37 

1.37 

0.76 

0.83 
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TABLE 9-29 

SUMMARY STATISTICS FOR ANALYTES DETECTED IN CRABS FROM AOC B AND 
BACKGROUND SITES 

NAS KEY WEST 
PAGE 2 OF 2 

Chlorobenzilate 

Blue Crab 

Mud Crab 

Dieldrin 

AOC B Background1 

Frequency Range of Frequency Range of 
of Detected of Detection Detected 

Detection Values Average2 Values Average2 

8/l 5 4.40-140.00 23.49 

6/8 24.00-140.00 56.88 

l/3 6.60 11.70 

9115 ( 0.38-2.30 ( 1.24 

1 Blue crabs and mud crabs were not collected from background sites; values shown are for crabs of all species 
collected from background sites. 

2 One-half the detection limit used for all non-detected values. 

AIK-OES-97-5350 9-122 CTO-0007 

TABLE 9-29 

Rev. 1 
6/13/97 

SUMMARY STATISTICS FOR ANAL YTES DETECTED IN CRABS FROM AOC BAND 
BACKGROUND SITES 

NAS KEY WEST 
PAGE 2 OF 2 

AOCB Background1 

Frequency Range of Frequency Range of 
of Detected of Detection Detected 

Detection Values Average2 Values Average2 

Chlorobenzilate 8/15 4.40-140.00 23.49 

Blue Crab 6/8 24.00-140.00 56.88 

Mud Crab 1/3 6.60 11.70 

Dieldrin 9/15 0.38-2.30 1.24 

Blue Crab 3/8 2.90-4.60 2.54 

Mud Crab 2/3 0.77-1.20 1.52 

Endosulfan I 1/15 0.40 0.82 

Blue Crab 8/8 0.38-1.80 1.18 

Mud Crab 1/3 0.50 1.03 

Endosulfan " 6/15 0.14-2.60 1.29 

Blue Crab 2/8 0.64-0.90 1.64 

Mud Crab 1/3 0.30 1.93 

Endosulfan sulfate 1/15 1.10 1.61 

Blue Crab 7/8 0.55-3.00 1.58 

Mud Crab 1/3 2.20 2.57 

Endrin 11/15 0.22-2.70 1.07 

Blue Crab 3/8 0.43-2.70 1.92 

Mud Crab 1/3 0.29 1.93 

Endrin aldehyde 13/15 0.34-2.80 1.68 

Blue Crab 8/8 2.20-5.70 4.15 

Mud Crab 2/3 3.10-8.30 4.52 

Heptachlor 5/15 0.05-0.52 0.66 

Blue Crab 4/8 0.29-0.57 0.64 

Mud Crab 1/3 0.68 1.09 

Heptachlor epoxide 3/15 0.37-8.20 1.28 

Blue Crab 4/8 2.30-5.40 2.34 

Mud Crab 1/3 0.51 1.12 

Isodrin 2/15 0.51-0.57 1.50 

Mud Crab 1/3 0.78 1.84 

Methoxychlor 2/15 5.00-11.00 8.43 

Blue Crab 2/8 2.30-5.80 8.45 

Mud Crab 1/3 10.00 12.00 

Blue crabs and mud crabs were not collected from background sites; values shown are for crabs of all species 
collected from background sites. 

2 One-half the detection limit used for all non-detected values. 
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Food Chain Modeling 

Aluminum, barium, zinc, arsenic, and copper were the major contributors to potential risks to the cotton rat 

at AOC B (Table 9-30). The HI value was 0.86 and incidental ingestion of contaminated soil accounted for 

the majority or contaminant exposure. Since only one soil sample was collected, the maximum and mean 

contaminant concentration scenario data are identical for this receptor. Zinc, arsenic, chromium, cobalt, 

and copper were the major contributors to potential risk to the kestrel, and the HI value was 0.35 

(Table 9-31). Since ingestion of soil and water were not considered in the model for this raptor, ingestion 

of contaminated prey accounted for 100 percent of total contaminant exposure. Like the cotton rat results, 

since only one soil sample was collected, the maximum and mean contaminant concentration scenario 

data are identical for the kestrel. Barium, zinc, 4,4’-DDT, 4,4’-DDD, and 4,4’-DDE were the major 

contributors to potential risks to the great blue heron for both the maximum and mean fish (prey) 

contaminant concentration scenarios (Tables 9-32 and 9-33). Total HI values for the maxirnum and 

average concentration scenarios were 3.29 and 1.22, respectively. Aroclor-1260 was the primary 

contributor to potential risks to the raccoon for the maximum concentration scenario, but the HI for Aroclor- 

1260 was only 0.01 (Table 9-34). No analytes had an HI above 0.0 for the mean contaminant 

concentration scenario (Table 9-35). 

Discussion 

Copper and nickel were the only inorganic COPCs in groundwater. The HQ values for these two metals 

were relatively low, and they were detected in only one groundwater sample (ABMW-1). Copper and 

nickel were not detected in surface water from the canal or in groundwater sample ABMW-2, which was 

collected from the monitoring well directly between sample ABMW-1 and open marine water. Because of 

this and because groundwater flow from the former disposal area is toward the south instead of eastward 

toward open marine water, groundwater to surface-water discharge of inorganics does not appear to be 

occurring. The surface-water samples from the area south of the canal were collected from shallow (1 to 

4 inches), ephemeral standing water in the mangrove swamp. Based on the lack of elevated 

concentrations of inorganics in groundwater it is likely that inorganic contaminants in these shallow 

surface-water samples are probably a result of contaminants in adjacent sediment and soil, rather than a 

result of groundwater contamination. Several organochlorine pesticides were present in elevated 

concentrations in groundwater. None of the pesticides in groundwater were detected in surface water, but 

several of them were detected in sediment. Gamma-BHC (lindane), 4,4’-DDE, and dieldrin (as discussed 

in detail below) were the three organic compounds determined to pose significant potential risks in 

sediments and were elevated in sediment samples from the canal. Since 4,4’-DDE and dieldrin were 

detected in groundwater, migration of organics in groundwater to sediment may be occurring. 
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Aluminum, barium, zinc, arsenic, and copper were the major contributors to potential risks to the cotton rat 

at AOC B (Table 9-30). The HI value was 0.86 and incidental ingestion of contaminated soil accounted for 

the majority or contaminant exposure. Since only one soil sample was collected, the maximum alnd mean 

contaminant concentration scenario data are identical for this receptor. Zinc, arsenic, chromium, cobalt, 

and copper were the major contributors to potential risk to the kestrel, and the HI value was 0.35 

(Table 9-31). Since ingestion of soil and water were not considered in the model for this raptor, ingestion 

of contaminated prey accounted for 100 percent of total contaminant exposure. Like the cotton relt results, 

since only one soil sample was collected, the maximum and mean contaminant concentration scenario 

data are identical for the kestrel. Barium, zinc, 4,4'-DDT, 4,4'-DDD, and 4,4'-DDE were the major 

contributors to potential risks to the great blue heron for both the maximum and mean fish (prey) 

contaminant concentration scenarios (Tables 9-32 and 9-33). Total HI values for the maximum and 

average concentration scenarios were 3.29 and 1.22, respectively. Aroclor-1260 was the, primary 

contributor to potential risks to the raccoon for the maximum concentration scenario, but the HI for Aroclor-

1260 was only 0.01 (Table 9-34). No analytes had an HI above 0.0 for the mean contaminant 

concentration scenario (Table 9-35). 

9.7.4.2 Discussion 

Copper and nickel were the only inorganic COPCs in groundwater. The HQ values for these tIII/o metals 

were relatively low, and they were detected in only one groundwater sample (ABMW-1). Copper and 

nickel were not detected in surface water from the canal or in groundwater sample ABMW-2, which was 

collected from the monitoring well directly between sample ABMW-1 and open marine water. BElcause of 

this and because groundwater flow from the former disposal area is toward the south instead of eastward 

toward open marine water, groundwater to surface-water discharge of inorganics does not appear to be 

occurring. The surface-water samples from the area south of the canal were collected from shallow (1 to 

4 inches), ephemeral standing water in the mangrove swamp. Based on the lack of elevated 

concentrations of inorganics in groundwater it is likely that inorganic contaminants in theSE! shallow 

surface-water samples are probably a result of contaminants in adjacent sediment and soil, rather than a 

result of groundwater contamination. Several organochlorine pesticides were present in elevated 

concentrations in groundwater. None of the pesticides in groundwater were detected in surface water, but 

several of them were detected in sediment. Gamma-BHC (lindane), 4,4'-DDE, and dieldrin (as discussed 

in detail below) were the three organic compounds determined to pose significant potential risks in 

sediments and were elevated in sediment samples from the canal. Since 4,4'-DDE and dieldrin were 

detected in groundwater, migration of organics in groundwater to sediment may be occurring. 
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TABLE 9-30 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - AOC B* 

NAS KEY WEST 

Total HI per 
I 

% Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 0.74 85.1 
Barium 0.04 4.4 
Zinc 0.04 4.4 
Arsenic 0.03 3.0 
Copper 0.02 2.5 
All others 0.0 0.7 

’ 

Total receptor HI 

*Since only one soil sample was collected, the maximum 
and mean results were identical. 

TABLE 9-31 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - AOC B* 

NAS KEY WEST 

Chemical 

Total HI per 
Chemical for all 

Pathwavs 

% Contribution of 
Chemical to Total 

Recedor HI 
L 

Zinc 0.34 - 9j.5 
Arsenic 0.01 1.6 
Chromium 0.00 0.2 
Cobalt 0.00 0.2 
Coooer 0.00 0.2 
All others 
Total receptor HI 

0.00 I 0.3 
0.35 

Pathwav 
Soil s 
Food 

% Contribution of 
Total HI per Pathway to Total 

Pathwav Recetdor HI 
0.0 - 6.0 
0.35 100.0 

*Since only one soil sample was collected, the maximum 
and mean results were identical. 
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TABLE 9-30 

MAJOR CONTRIBUTORS TO RISK FOR THE COTTON RAT 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - AOC B* 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aluminum 0.74 85.1 
Barium 0.04 4.4 
Zinc 0.04 4.4 
Arsenic 0.03 3.0 
Copper 0.02 2.5 
All others 0.0 0.7 
Total receptor HI 0.86 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.67 77.3 
Food 0.20 22.7 

*Since only one soil sample was collected, the maximum 
and mean results were identical. 

TABLE 9-31 

MAJOR CONTRIBUTORS TO RISK FOR THE KESTREL 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - AOC B* 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for a" Chemical to Total 

Chemical Pathways Receptor HI 
Zinc 0.34 97.5 
Arsenic 0.01 1.6 
Chromium 0.00 0.2 
Cobalt 0.00 0.2 
Copper 0.00 0.2 
All others 0.00 0.3 
Total receptor HI 0.35 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.0 0.0 
Food 0.35 100.0 

*Since only one soil sample was collected, the maximum 
and mean results were identical. 
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TABLE 9-32 

. 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT-BLUE HERON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - AOC B 

NAS KEY WEST 

Chemical 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathwavs Receptor HI 
Barium 
Zinc 

1.62 49.2 
0.66 20.0 

4,4’DDT 0.33 10.2 
4.4’DDD 0.21 6.3 
4,4’DDE 0.13 4.1 
All others 0.34 10.3 
Total receDtor HI 3.29 

I % Contribution of 

Pathway 
Soil 
Food 

Total HI per Pathway to Total 
Pathway Receptor HI 

0.0 0.0 
3.29 100.0 

TABLE 9-33 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT-BLUE HERON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - AOC B 

NAS KEY WEST 

Chemical 
Barium 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 
0.42 34.6 

Zinc 0.41 33.4 
4,4’-DDT 0.12 9.7 
4,4’DDD 0.08 6.7 
4,4’DDE 0.07 5.9 
All others 0.12 9.7 
Total receptor Hi 1.22 

Pathway 
Soil 

% Contribution of 
Total HI per Pathway to Total 

Pathway Receptor HI 
0.0 0.0 

1 Food I 1.22 I 
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TABLE 9..32 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT-BLUE HERON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - AOC B 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Barium 1.62 49.2 
Zinc 0.66 20.0 
4,4'00T 0.33 10.2 
4,4'000 0.21 6.3 
4,4'OOE 0.13 4.1 
All others 0.34 10.3 
Total receptor HI 3.29 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.0 0.0 
Food 3.29 100.0 

TABLE 9-33 

MAJOR CONTRIBUTORS TO RISK FOR THE GREAT-BLUE HERON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - AOe B 

NASKEYWEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Barium 0.42 34.6 
Zinc 0.41 33.4 
4,4'-00T 0.12 9.7 
4,4'000 0.08 6.7 
4,4'DOE 0.07 5.9 
All others 0.12 9.7 
Total receptor HI 1.22 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Soil 0.0 0.0 
Food 1.22 100.0 
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TABLE 9-34 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - AOC B 

NAS KEY WEST 

Chemical 
Aroclor-1260 
beta-BHC 
Heptachlor-epoxide 
alpha-BHC 
Endrin 
All others 
Total receptor HI 

Pathwav 
Sediment a 
Food 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Pathways Receptor HI 
0.01 52.9 
0.00 15.0 
0.00 10.0 
0.00 9.4 
0.00 5.0 
0.00 
0.02 

Total HI per 
Pathwav 

7.9 

% Contribution of 
Pathway to Total 

Recedor HI 
0.01 * 5f.3 
0.01 42.7 

TABLE 9-35 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - AOC B 

NAS KEY WEST 

Chemical 
alpha-BHC 
beta-BHC 

Total HI per 
Chemical for all 

Pathways 
0.00 
0.00 

% Contribution of 
Chemical to Total 

Receptor HI 
30.8 
27.2 

Aroclor-1260 0.00 15.4 
Endrin 0.00 10.1 
Heotachlor eDoxide 0.00 8.3 
All ‘others ’ 0.00 8.1 
Total receDtor HI 0.01 
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TABLE 9-34 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MAXIMUM CONTAMINANT CONCENTRATION SCENARIO - AOC B 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
Aroclor -1260 0.01 52.9 
beta-SHe 0.00 15.0 
Heptachlor -epoxide 0.00 10.0 
alpha-SHe 0.00 9.4 
Endrin 0.00 5.0 
All others 0.00 7.9 
Total receptor HI 0.02 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Sediment 0.01 57.3 
Food 0.01 42.7 

TABLE 9-35 

MAJOR CONTRIBUTORS TO RISK FOR THE RACCOON 
MEAN CONTAMINANT CONCENTRATION SCENARIO - AOC B 

NAS KEY WEST 

Total HI per % Contribution of 
Chemical for all Chemical to Total 

Chemical Pathways Receptor HI 
alpha-SHe 0.00 30.8 
beta-SHe 0.00 27.2 
Aroclor-1260 0.00 15.4 
Endrin 0.00 10.1 
Heptachlor epoxide 0.00 8.3 
All others 0.00 8.1 
Total receptor HI 0.01 

% Contribution of 
Total HI per Pathway to Total 

Pathway Pathway Receptor HI 
Sediment 0.0 20.1 
Food 0.01 79.9 
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Arsenic, beryllium, chromium, cobalt, and four PCB compounds were all COPCs in surface water, but 

were only detected in 1 of 14 samples. Another organic, 2,4,5-TP, was a surface-water COPC, but was 

only detected in 1 of 10 samples. Lead and nickel were surface-water COPCs, but were only detected in 

2 and 3 of 14 samples, respectively. The COPC tin was detected in only 1 of 4 samples. Most of these 

COPCs were detected only in 1993 samples (prior to the IRA). Zinc was detected in 4 of 14 sarnples but 

was not detected in 1996 samples. Conversely, copper, iron, manganese, and mercury were detected in 

several 1993 and 1996 samples collected in the mangrove swamp and canal, and had HQ values 

significantly greater than 1 .O. In addition, several detections of these four metals exceeded surface-water 

thresholds (Table 9-3) suggesting potential risks to aquatic receptors in the canal and mangrove swamp 

from these inorganics. 

,,--. 

Arsenic and chromium had sediment maxima in excess of thresholds, but the HQ values were relatively 
I 

low and their maxima did not exceed less conservative thresholds. Several other metals in sediments had 

maxima that exceeded both the most and less conservative sediment threshold used in the assessment, 

including cadmium, copper, iron, lead, mercury, nickel, and zinc. Mercury, however, had only 2 cletections 

(out of 15) that exceeded the most conservative threshold and only one detection that exceeded the less 

conservative threshold used in this ERA (Table 9-2). Concentrations of iron exceeded the most 

conservative threshold in 5 of 38 sediment samples; four of these samples also exceeded the less 

conservative threshold. Cadmium, copper, lead, nickel, and zinc had several detected concentrations that 

exceeded the most conservative thresholds used or more than one detected concentration that (exceeded 

the less conservative thresholds used. As a result, cadmium, copper, iron, lead, nickel, and zinc could 

pose potential risks to benthic organisms. 

Tin was retained as a sediment COPC since the maximum detected concentration exceeded two times its 

average background and no suitable screening level was available, but it was only detected in 1 of 4 

samples. Tin is not usually considered to pose a major problem as a heavy metal contaminant unless 

present largely in the rare methylated form (Mailman, 1980). In addition, aluminum, beryllium, and 

vanadium were conservatively retained as COPCs in lieu of thresholds. Aluminum is one of the most 

abundant metals in the earth’s crust, and is ubiquitous in the environment (Goyer, 1986). Although 

beryllium can be toxic in the environment, beryllium toxicosis is usually associated with inhalation 

exposure to industrial workers (Goyer, 1986). Six of seven detected values for beryllium in sedirnent were 

relatively low (c 0.13 mg/kg; Table 9-2). Although the highest concentration of vanadium in sediments 

was 40.5 mg/kg, few detected values exceeded two times the average background concentration. Also, 

vanadium is not considered to be highly toxic in the environment (Mailman, 1980). 
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Arsenic, beryllium, chromium, cobalt, and four PCB compounds were all COPCs in surface water, but 

were only detected in 1 of 14 samples. Another organic, 2,4,5-TP, was a surface-water COPC, but was 

only detected in 1 of 10 samples. Lead and nickel were surface-water copes, but were only detected in 

2 and 3 of 14 samples, respectively. The CO PC tin was detected in only 1 of 4 samples. Most of these 

COPCs were detected only in 1993 samples (prior to the IRA). Zinc was detected in 4 of 14 samples but 

was not detected in 1996 samples. Conversely. copper, iron, manganese, and mercury were detected in 

several 1993 and 1996 samples collected in the mangrove swamp and canal, and had HQ values 

Significantly greater than 1.0. In addition, several detections of these four metals exceeded surface-water 

thresholds (Table 9-3), suggesting potential risks to aquatic receptors in the canal and mangrove swamp 

from these inorganics. 

Arsenic and chromium had sediment maxima in excess of thresholds. but the HQ values were relatively 

low and their maxima did not exceed less conservative thresholds. Several other metals in sediments had 

maxima that exceeded both the most and less conservative sediment threshold used in the assessment, 

including cadmium, copper, iron, lead, mercury, nickel, and zinc. Mercury, however, had only 2 detections 

(out of 15) that exceeded the most conservative threshold and only one detection that exceeded the less 

conservative threshold used in this ERA (Table 9-2). Concentrations of iron exceeded the most 

conservative threshold in 5 of 38 sediment samples; four of these samples also exceeded the less 

conservative threshold. Cadmium, copper, lead, nickel, and zinc had several detected concentrations that 

exceeded the most conservative thresholds used or more than one detected concentration that exceeded 

the less conservative thresholds used. As a result, cadmium, copper, iron, lead, nickel. and 2:inc could 

pose potential risks to benthic organisms. 

Tin was retained as a sediment COPC since the maximum detected concentration exceeded two times its 

average background and no suitable screening level was available, but it was only detected in 1 of 4 

samples. Tin is not usually considered to pose a major problem as a heavy metal contaminant unless 

present largely in the rare methylated form (Mailman, 1980). In addition, aluminum, beryllium, and 

vanadium were conservatively retained as COPCs in lieu of thresholds. Aluminum is one of the most 

abundant metals in the earth's crust, and is ubiquitous in the environment (Goyer, 1986). Although 

beryllium can be toxic in the environment, beryllium toxicosis is usually associated with inhalation 

exposure to industrial workers (Goyer, 1986). Six of seven detected values for beryllium in sediment were 

relatively low « 0.13 mg/kg; Table 9-2). Although the highest concentration of vanadium in sediments 

was 40.5 mg/kg, few detected values exceeded two times the average background concentration. Also, 

vanadium is not considered to be highly toxic in the environment (Mailman, 1980). 
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Organic compounds retained as sediment COPCs consisted of two PCB compounds and ten pesticides 

and daughter products. Endosulfan sulfate and 2,4,5-TP were conservatively retained as sediment 

COPCs since no ecological thresholds were available, but were detected in only 1 of 8 and 1 of 10 

samples, respectively. Maximum concentrations of the remaining ten organic COPCs exceeded sediment 

threshold values. The maximum concentration of gamma-BHC (lindane) exceeded both most and less 

conservative thresholds, but all other lindane concentrations in sediment were 2 1.9 pg/kg, considerably 

less than the average background concentration of 6.72 ug/kg. All sediment concentrations of 4,4’-DDT 

(3.2 to 6.4 ug/kg) were less than the average background sediment concentration of 13.02 ug/kg. 

Maximum concentrations of eight organic COPCs (Aroclor 1260, Aroclor 1248, heptachlor, endrin, dieldrin, 

endosulfan I, 4,4’-DDD, and 4,4’-DDT) were measured in sample ABSS-4, collected in 1996 (Table 9-2). 

The maximum concentration of Aroclor 1254 exceeded both most and less conservative thresholds, but 

was detected only in 1 of 12 samples. Aroclor 1260 was detected in only 3 of 12 samples; its maximum 

value was 402 ug/kg, and the other detected concentrations of this PCB compound were only 19 and 17 

ug/kg. The maximum concentration of heptachlor was 6.9 ug/kg (HQ=1.4), other concentrations were 5 

1.3 uglkg, and were less than the ecological threshold. Dieldrin was detected in 4 of 9 sediment samples; 

its maximum concentration of 28.8 ug/kg was indicative of high potential risk (HQ=40.3) using the most 

conservative threshold available. Other detected values of dieldrin ranged from 2.2 to 2.5 ug/kg. The 

maximum concentration of endosulfan I was 19.5 ug/kg (HQ=6.7), but all other sediment concentrations of 

endosulfan I (5 6.2 ug/kg) were less than the average background concentration of 6.7 ug/kg. The 

maximum concentration of endrin was 32.5 ug/kg (HQ=9.8), but all other sediment concentrations of 

endrin (5 1.7 ug/kg) were less than the ecological threshold and less than the average background 

concentration of 6.7 ug/kg. The DDT daughter products 4,4’-DDD and 4,4’-DDE were detected in all 

sediment samples, with HQ values of 10.3 and 7.6 respectively, but all concentrations were less than 

average background values. In addition, with the exception of the maximum value of 4,4’-DDD and 

4,4,-DDE, all concentrations of these two compounds were less than, or only slightly greater than, the 

most conservative ecological thresholds. 

As discussed above, several organic compounds were retained as sediment COPCs. The COPCs of 

greatest concern, based on HQ values and frequencies of detection, are dieldrin, lindane, and possibly 

DDT and daughter products. However, the data indicate that sediment organic contaminants are primarily 

limited to “hot spots,” especially in the vicinity of sample ABSS-4, which is located near the edge of the 

remediated area south of the canal. Concentrations of these COPCs in canal sediments were 

unremarkable. Most of the organic COPCs are organochlorine pesticides which were once widely used in 

the Florida Keys. The presence of these COPCs in AOC B sediments at concentrations similar to 
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Organic compounds retained as sediment COPCs consisted of two PCB compounds and ten pesticides 

and daughter products. Endosulfan sulfate and 2,4,5-TP were conservatively retained as sediment 

COPCs since no ecological thresholds were available, but were detected in only 1 of 8 and 1 of 10 

samples, respectively. Maximum concentrations of the remaining ten organic COPCs exceeded sediment 

threshold values. The maximum concentration of gamma-BHC (lindane) exceeded both most and less 

conservative thresholds, but all other lindane concentrations in sediment were ~ 1.9 j..Jg/kg, considerably 

less than the average background concentration of 6.72 j..Jg/kg. All sediment concentrations of 4,4'-DDT 

(3.2 to 6.4 j..Jg/kg) were less than the average background sediment concentration of 13.02 j..Jg/kg. 

Maximum concentrations of eight organic COPCs (Aroclor 1260, Aroclor 1248, heptachlor, endrin, dieldrin, 

endosulfan I, 4,4'-DDD, and 4,4'-DDT) were measured in sample ABSS-4, collected in 1996 (Table 9-2). 

The maximum concentration of Aroclor 1254 exceeded both most and less conservative thresholds, but 

was detected only in 1 of 12 samples. Aroclor 1260 was detected in only 3 of 12 samples; its maximum 

value was 402 j..Jg/kg, and the other detected concentrations of this PCB compound were only 19 and 17 

j..Jg/kg. The maximum concentration of heptachlor was 6.9 j..Jg/kg (HQ=1.4), other concentrations were ~ 

1.3 \Jg/kg, and were less than the ecological threshold. Dieldrin was detected in 4 of 9 sediment samples; 

its maximum concentration of 28.8 f..1g/kg was indicative of high potential risk (HQ=40.3) using the most 

conservative threshold available. Other detected values of dieldrin ranged from 2.2 to 2.5 jJg/kg. The 

maximum concentration of endosulfan I was 19.5 J..l9/kg (HQ=6.7), but all other sediment concentrations of 

endosulfan I (~ 6.2 jJg/kg) were less than the average background concentration of 6.7 jJg/kg. The 

maximum concentration of endrin was 32.5 \Jg/kg (HQ=9.8), but all other sediment concentrations of 

endrin (~ 1.7 \Jg/kg) were less than the ecological threshold and less than the average background 

concentration of 6.7 \Jg/kg. The DDT daughter products 4,4'-DDD and 4,4'-DDE were detected in all 

sediment samples, with HQ values of 10.3 and 7.6 respectively, but all concentrations were less than 

average background values. In addition, with the exception of the maximum value of 4,4'-DDD and 

4,4'-DDE, all concentrations of these two compounds were less than, or only slightly greater than, the 

most conservative ecological thresholds. 

As discussed above, several organic compounds were retained as sediment COPCs. The COPCs of 

greatest concern, based on HQ values and frequencies of detection, are dieldrin, lindane, and possibly 

DDT and daughter products. However, the data indicate that sediment organic contaminants are primarily 

limited to "hot spots," especially in the vicinity of sample ABSS-4, which is located near the edge of the 

remediated area south of the canal. Concentrations of these COPCs in canal sediments were 

unremarkable. Most of the organiC COPCs are organochlorine pesticides which were once widely used in 

the Florida Keys. The presence of these COPCs in AOC B sediments at concentrations similar to 
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background values suggests that (with the exception of “hot spots”) the COPCs at AOC B are not due to 

site-related activities. 

As discussed above, some metals and pesticides in AOC B sediments may be present in concentrations 

high enough to pose potential risks to benthos. However, the small, static nature of surface water in the 

canal most likely limits the potential diversity and abundance of the benthic macroinvertebrate coimmunity. 

Since the canal has been cut off from open water it does not receive the influx of nutrients and olrganisms 

from the ocean that could increase the productivity of the system. Also, the ephemeral nature of surface 

water in the swamp on and around the former landfill area also precludes the existence of a diverse 

benthic macroinvertebrate community. That is, since the area is frequently dry and water is shallow when 

present, conditions are not conducive to the existence of a diverse, abundant, and productive benthic 

community. 

No COPCs were identified in AOC B surface soils. Only one soil sample was available due to the swampy 

nature of the site. Zinc was the only terrestrial plant COPC, but its HQ value of 1.2 was rather low. The 

total HI value for the cotton rat, used as a representative receptor in the foodchain modeling, was less 

than 1.0. This suggests that this small mammal and other similar species are not at potential risk from 

surface soil contaminants at AOC B. Similarly, the total HI value for the kestrel was less than 1.0. 

Therefore it is unlikely that this receptor and other raptors are at potential risk from surface soil 

contaminants. For the great blue heron, the total HI value exceeded 1.0 but was relatively low using the 

maximum detected contaminant concentrations in fish from the canal (total HI = 3.34). Using the mean 

contaminant concentrations in fish, the HI slightly exceeded 1 .O (total HI = 1.24). Although these numbers 

alone indicate potential risk to this piscivorous bird, several factors mitigate risks. First, the feeding 

territory (the area defended by a single heron while foraging) for this species is larger than the AOC B 

area. Feeding territory forfhe great blue heron can be as small as 0.6 ha but is usually larger, up to 

8.4 ha (USPEPA, 1993b). The entire canal encompasses approximately 4.0 ha, and much of this is not 

suitable feeding habitat for wading birds (e.g., deep water). Thus, this species is unlikely to forage 

exclusively at AOC B, nor are other similar piscivorous bird species. Second, the model assumed an 

absorption fraction of 80 percent for the dose calculations describing the uptake of vegetation, prey, soil, 

and sediment. That is, 80 percent of the ingested contaminants were assumed to be absorbed into the 

body. Actual absorption fractions vary considerably but are generally considered to be less than 

80 percent (Hrudey et al., 1996). Taking these factors into account, the HI values would be much lower. 

The inorganics aluminum, chromium, and copper were detected in minnows collected in the canal but 

were detected only in 1 of 24 samples. Also, the average detected values of these three metals in AOC B 

fish were lower or comparable to the concentrations in minnows collected at background sites. Although 

barium, iron, lead, manganese, and zinc were each detected in several minnow samples collected from 
I 
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background values suggests that (with the exception of "hot spots") the COPCs at AOC B are not due to 

site-related activities. 

As discussed above, some metals and pesticides in AOC B sediments may be present in conce!ntrations 

high enough to pose potential risks to benthos. However. the small. static nature of surface water in the 

canal most likely limits the potential diversity and abundance of the benthic macroinvertebrate community. 

Since the canal has been cut off from open water it does not receive the influx of nutrients and olrganisms 

from the ocean that could increase the productivity of the system. Also. the ephemeral nature of surface 

water in the swamp on and around the former landfill area also precludes the existence of .1 diverse 

benthic macroinvertebrate community. That is, since the area is frequently dry and water is shallow when 

present, conditions are not conducive to the existence of a diverse, abundant, and productivE~ benthic 

community. 

No copes were identified in AOe B surface soils. Only one soil sample was available due to the swampy 

nature of the site. Zinc was the only terrestrial plant COPC, but its HQ value of 1.2 was rather low. The 

total HI value for the cotton rat, used as a representative receptor in the foodchain modeling, was less 

than 1.0. This suggests that this small mammal and other simiiar species are not at potential risk from 

surface soil contaminants at Aoe B. Similarly, the total HI value for the kestrel was less than 1.0. 

Therefore it is unlikely that this receptor and other raptors are at potential risk from surface soil 

contaminants. For the great blue heron, the total HI value exceeded 1.0 but was relatively low using the 

maximum detected contaminant concentrations in fish from the canal (total HI = 3.34). Using the mean 

contaminant concentrations in fish, the HI Slightly exceeded 1.0 (total HI = 1.24). Although these numbers 

alone indicate potential risk to this piscivorous bird, several factors mitigate risks. First, thE! feeding 

territory (the area defended by a single heron while foraging) for this species is larger than thE~ AOe B 

area. Feeding territory for Jhe great blue heron can be as small as 0.6 ha but is usually larger, up to 

8.4 ha (USPEPA, 1993b). The entire canal encompasses approximately 4.0 ha, and much of this is not 

suitable feeding habitat for wading birds (e.g., deep water). Thus, this species is unlikely to forage 

exclusively at Aoe B, nor are other similar piscivorous bird species. Second, the model assumed an 

absorption fraction of 80 percent for the dose calculations describing the uptake of vegetation, prey, soil, 

and sediment. That is, 80 percent of the ingested contaminants were assumed to be absorbed into the 

body. Actual absorption fractions vary considerably but are generally considered to be 119SS than 

80 percent (Hrudey et ai., 1996). Taking these factors into account, the HI values would be much lower. 

The inorganics aluminum, chromium, and copper were detected in minnows collected in the canal but 

were detected only in 1 of 24 samples. Also, the average detected values of these three metals in AOe B 

fish were lower or comparable to the concentrations in minnows collected at background sites. Although 

barium, iron, lead, manganese, and zinc were each detected in several minnow samples collected from 
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AOC B, the average concentration of barium, iron, lead, and zinc in AOC B minnows was less than the 

average detected concentrations in background minnows. The maximum and average detected 

concentrations of lead in AOC B minnows was less than the value of 2.0 mg/kg in fish that is protective of 

marine animals (Maddock and Taylor, 1980). The average concentration of manganese in AOC B-related 

minnows was approximately 4 times the average concentration in background minnows. Manganese was 

a COPC in surface water but can occasionally be found in excessive amounts in both surface water and 

groundwater (Gaudy, 1980). It is an essential nutrient that is a cofactor in a number of enzymatic 

reactions (Goyer, 1986). Therefore, its slightly elevated presence in AOC B minnows is unremarkable. 

Arsenic, manganese, and zinc were detected in tarpon collected in the canal. The maximum and average 

concentrations of manganese were below those detected in minnows at the site, and as mentioned above, 

the presence of this contaminant in fish is unlikely to pose potential risks. The accumulation of zinc 

depends on fish size, age, water hardness, temperature, pH, the presence of other elements, and other 

factors (Sorenson 1991; Eisler 1993). Because of this and, since no tarpon were collected at background 

sites, zinc concentrations in these two tarpon are difficult to interpret. However, zinc was detected in 75 of 

77 total background fish at concentrations ranging from 5.0 to 248 mg/kg, and averaged 38.8 mg/kg 

(Appendix F, Table 7-4). Thus, the two values of zinc in tarpon (17.5 and 30.0 mg/kg) appear to be 

unremarkable. Arsenic concentrations from tarpon tissue samples (5.8 and 6.5 mg/kg) were slightly 

higher than the 2 to 5 mg/kg range considered to be common in marine finfish (Eisler, 1988). No 

background tarpon were available for comparison, but arsenic was detected at concentrations ranging 

from 0.29 to 8.3 mg/kg in 35 of 77 total background fish (Appendix F, Table 7-4). Arsenic was detected in 

only 1 of 14 surface-water samples from AOC B, was not detected in groundwater, and was only slightly 

elevated in sediment. Arsenic was not detected in AOC B minnows that tarpon may consume but was 

detected in blue crabs (3.6 to 5.2 mglkg) that tarpon may consume. Mean concentrations of arsenic in 

freshwater fish in the United States were 0.14 to 0.16 mg/kg (Lowe et al., 1985). Whole fish in Lake 

Texoma on the Texas/Oklahoma border have arsenic levels of 0.1 to 34.0 mg/kg (Hunter et al., 1981). 

Marine organisms in general accumulate more arsenic from the water column than freshwater organisms 

(Maher, 1983), and marine teleosts may be unaffected by muscle residues up to 40 mg/kg (Eisler, 1988). 

For the above reasons, arsenic concentrations in the two tarpon from the AOC B canal appear to be 

unremarkable. 

Several organics, primarily organochlorine pesticides, were detected in minnows collected from AOC B. 

The average concentrations of 4,4’-DDD, 4,4’-DDE, chlorobenzilate, dieldrin, endosulfan I, endosulfan II, 

and heptachlor epoxide were less than or comparable to the average concentrations detected in 

background minnows. The average concentrations of 4,4’-DDT, aldrin, alpha-BHC, beta-BHC, delta-BHC, 

gamma-BHC, endosulfan sulfate, endrin, endrin aldehyde, heptachlor, isodrin, and methoxychlor were 

either slightly to moderately higher than concentrations in background minnows or were detected in 
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Aoe B, the average concentration of barium, iron, lead, and zinc in AOe B minnows was less than the 

average detected concentrations in background minnows. The maximum and average detected 

concentrations of lead in AOe B minnows was less than the value of 2.0 mg/kg in fish that is protective of 

marine animals (Maddock and Taylor, 1980). The average concentration of manganese in AOe B-related 

minnows was approximately 4 times the average concentration in background minnows. Manganese was 

a cope in surface water but can occasionally be found in excessive amounts in both surface water and 

groundwater (Gaudy, 1980). It is an essential nutrient that is a cofactor in a number of enzymatic 

reactions (Goyer, 1986). Therefore, its slightly elevated presence in AOe B minnows is unremarkable. 

Arsenic, manganese, and zinc were detected in tarpon collected in the canal. The maximum and average 

concentrations of manganese were below those detected in minnows at the site, and as mentioned above, 

the presence of this contaminant in fish is unlikely to pose potential risks. The accumulation of zinc 

depends on fish size, age, water hardness, temperature, pH, the presence of other elements, and other 

factors (Sorenson 1991; Eisler 1993). Because of this and, since no tarpon were collected at background 

sites, zinc concentrations in these two tarpon are difficult to interpret. However, zinc was detected in 75 of 

77 total background fish at concentrations ranging from 5.0 to 248 mg/kg, and averaged 38.8 mg/kg 

(Appendix F, Table 7-4). Thus, the two values of zinc in tarpon (17.5 and 30.0 mg/kg) appear to be 

unremarkable. Arsenic concentrations from tarpon tissue samples (5.8 and 6.5 mg/kg) were slightly 

higher than the 2 to 5 mg/kg range considered to be common in marine finfish (Eisler, 1988). No 

background tarpon were available for comparison, but arsenic was detected at concentrations ranging 

from 0.29 to 8.3 mg/kg in 35 of 77 total background fish (Appendix F, Table 7-4). Arsenic was detected in 

only 1 of 14 surface-water samples from AOe B, was not detected in groundwater, and was only slightly 

elevated in sediment. Arsenic was not detected in AOe B minnows that tarpon may consume but was 

detected in blue crabs (3.6 to 5.2 mg/kg) that tarpon may consume. Mean concentrations of arsenic in 

freshwater fish in the United States were 0.14 to 0.16 mg/kg (Lowe et aI., 1985). Whole fish in Lake 

Texoma on the Texas/Oklahoma border have arsenic levels of 0.1 to 34.0 mg/kg (Hunter et aI., 1981). 

Marine organisms in general accumulate more arsenic from the water column than freshwater organisms 

(Maher, 1983), and marine teleosts may be unaffected by muscle residues up to 40 mg/kg (Eisler, 1988). 

For the above reasons, arsenic concentrations in the two tarpon from the AOe B canal appear to be 

unremarkable. 

Several organics, primarily organochlorine pesticides, were detected in minnows collected from AOe B. 

The average concentrations of 4,4'-000, 4,4'-00E, chlorobenzilate, dieldrin, endosulfan I, endosulfan II, 

and heptachlor epoxide were less than or comparable to the average concentrations detected in 

background minnows. The average concentrations of 4,4'-00T, aldrin, alpha-BHe, beta-BHe, delta-BHe, 

gamma-BHe, endosulfan sulfate, endrin, endrin aldehyde, heptachlor, isodrin, and methoxychlor were 

either slightly to moderately higher than concentrations in background minnows or were detected in 
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AOC B minnows but not in background minnows. The average concentrations of all of these orlganics in 

minnows were 4 pg/kg or less, with the exception of methoxyclor which had an average of 8 pglkg. The 

average concentrations of 4,4’-DDT, aldrin, BHC isomers, endrin, and heptachlor were all below the 

contaminant concentrations in fish protective of fish or piscivorous receptors (Table C.3-26). Nlo similar 

protective thresholds were available for the other pesticides that exceeded background minnow 

concentrations. In general, a low level of risk is associated with whole body tissue residues of 

organochlorine compounds of less than 100 pg/kg (Gibson and Dillon, 1989). All detected concentrations 

of pesticides in fish collected from AOC B were below 100 ug/kg. For these reasons, it appears unlikely 

that organics are accumulating to levels in minnows that pose significant potential risks to small fish and 

wildlife that feed on them. 

Since no tarpon could be collected at background sites, comparison of concentrations of organ& in AOC 

B tarpon to background tarpon cannot be conducted. However, concentrations of all organics detected in 

tarpon were approximately 7 ug/kg or less, with the exception of chlorobenzilate. This organic was 

detected at an average of 49.5 ug/kg, which is much lower than the average detected in background 

minnows. More importantly, no organics were detected in tarpon in excess of the levels protective of fish 

presented in Table C.3-26. 

,-” -. Interpretation of contaminant concentrations in AOC B crab samples is confounded by the scarcity of 

toxicity data for these organisms, the lack of contaminant concentrations presented in the literature that 

are protective of crabs and crab-eating organisms, and the absence of the same species in background 

samples. Several inorganic contaminants were detected in blue crab samples collected from the canal at 

AOC B. Of these, chromium was detected in only one of eight samples. The maximum concentration of 

this inorganic was 0.48 mg/kg. Eisler (1986a), while not specific to crabs, presents a value of 1 .O mg/kg of 

chromium as presumptive evidence of contamination in fish and wildlife. Arsenic, barium, copper, and 

zinc were, all detected in blue crabs but at average concentrations less than or comparable to those 

detected in crabs collected from background sites. Lead and manganese were detected in blue crabs at 

average concentrations slightly higher than those detected in background. As mentioned above, the 

presence of slightly elevated levels of manganese in biota is not an unusual phenomenon. The average 

concentration of lead in blue crabs of 0.71 mg/kg is below the concentration of 2.0 mg/kg in fish that is 

protective of marine animals (Maddock and Taylor, 1980). 

,_I _ . . . 

Barium, copper, iron, lead, manganese, and zinc were detected in mud crab samples, although only two 

samples could be collected at AOC B. Concentrations of copper, iron, lead, and zinc in mud crabs were 

approximately equal to the concentrations of those metals in background crabs. Barium and manganese 

concentrations in AOC B crabs were higher than those detected in background crabs. Again, manganese 
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Aoe B minnows but not in background minnows. The average concentrations of aU of these or'ganics in 

minnows were 4 1J9/kg or less, with the exception of methoxyclor which had an average of 8 1J9lkg. The 

average concentrations of 4,4'-DDT, aldrin, BHC isomers, endrin, and heptachlor were all below the 

contaminant concentrations in fish protective of fish or piscivorous receptors (Table C.3-26). No similar 

protective thresholds were available for the other pesticides that exceeded background minnow 

concentrations. In general, a low level of risk is associated with whole body tissue residues of 

organochlorine compounds of less than 100 ~glkg (Gibson and Dillon, 1989). All detected concentrations 

of pesticides in fish collected from AOe B were below 100 1J9/kg. For these reasons, it appears unlikely 

that organics are accumulating to levels in minnows that pose significant potential risks to small fish and 

wildlife that feed on them. 

Since no tarpon could be collected at background sites, comparison of concentrations of organics in AOC 

B tarpon to background tarpon cannot be conducted. However, concentrations of all organics de!tected in 

tarpon were approximately 7 IJg/kg or less, with the exception of chlorobenzilate. This org,anic was 

detected at an average of 49.5 j.Jglkg. which is much lower than the average detected in background 

minnows. More importantly, no organics were detected in tarpon in excess of the levels protective of fish 

presented in Table C.3-26. 

Interpretation of contaminant concentrations in AOe B crab samples is confounded by the scarcity of 

toxicity data for these organisms, the lack of contaminant concentrations presented in the literature that 

are protective of crabs and crab-eating organisms, and the absence of the same species in background 

samples, Several inorganic contaminants were detected in blue crab samples collected from the canal at 

Aoe B. Of these, chromium was detected in only one of eight samples. The maximum concentration of 

this inorganic was 0.48 mg/kg. Eisler (1986a), while not specific to crabs, presents a value of 1.0 mg/kg of 

chromium as presumptive evidence of contamination in fish and wildlife. Arsenic, barium, copper. and 

zinc were, all detected in blue crabs but at average concentrations less than or comparable to those 

detected in crabs collected from background sites. Lead and manganese were detected in blue crabs at 

average concentrations slightly higher than those detected in background. As mentioned above, the 

presence of slightly elevated levels of manganese in biota is not an unusual phenomenon. The average 

concentration of lead in blue crabs of 0.71 mg/kg is below the concentration of 2.0 mg/kg in fish that is 

protective of marine animals (Maddock and Taylor, 1980), 

Barium. copper, iron. lead. manganese, and zinc were detected in mud crab samples. although only two 

samples could be collected at AOC B. Concentrations of copper, iron, lead, and zinc in mud cr:abs were 

approximately equal to the concentrations of those metals in background crabs. Barium and m.!mganese 

concentrations in AOC B crabs were higher than those detected in background crabs. Again, mcmganese 
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is a ubiquitous essential nutrient that does not appear to be present in concentrations high enough to elicit 

toxicity. Barium is not generally considered to be highly toxic the environment, is relatively abundant in 

nature, and is commonly found in plant and animal tissue (Goyer, 1986). 

A number of organics, mainly organochlorine pesticides, were also detected in crab samples from AOC B. 

For blue crabs, the concentrations of 4,4’-DDE, 4,4’-DDT, aldrin, beta-BHC, endosulfan I, endosulfan II, 

endosulfan sulfate, endrin, isodrin, and methoxyclor were less than or comparable to the concentrations 

detected in background crabs. The concentrations of 4,4’-DDD, alpha-BHC, chlorobenzilate, dieldrin, 

endrin aldehyde, and heptachlor epoxide in blue crabs were slightly higher than the concentrations in 

background samples or were detected in AOC B blue crabs but not in background crabs. The average 

concentrations of organics detected in AOC B mud crabs were below or comparable to the concentrations 

detected in blue crabs from AOC B. None of the maximum or average concentrations of the compounds 

detected in blue or mud crabs exceeded concentrations in fish tissue protective of fish or piscivorous 

wildlife presented in Table C.3-26. Although the values in Table C.3-26 were not developed specifically 

for crabs of other shellfish, many of them were developed to be protective of piscivores from those 

concentrations in any prey. 

9.7.4.3 Ecological Risk Summary 

AOC B is comprised of a former automobile scrap disposal area surrounded on three sides by a mangrove 

swamp. A canal that appears to have been formerly connected to the ocean is present north of the 

disposal area. The mangrove swamp and former disposal area lie within a tidal zone that is periodically 

inundated with sea water. A recent IRA removed 993 cubic yards of soil from the former disposal area. 

Although terrestrial habitat is limited at the site, the mangrove swamp and canal provide excellent aquatic 

and semi-aquatic habitat. 

Copper, iron, manganese, mercury, and zinc were present in surface water in concentrations that could 

pose potential risks to aquatic receptors. However, none of these metals appears to be accumulating in 

fish or crabs collected in the canal. Several contaminants in sediments were detected that could pose 

potential risks td aquatic receptors, including cadmium, copper, iron, lead, nickel, zinc, DDT and daughter 

products, dieldrin, and gamma-BHC (lindane). Of these, 4,4’-DDE and dieldrin were elevated in 

groundwater. Yet, none of these contaminants appear to be accumulating in fish or crabs from AOC B. 

All concentrations of organic contaminants were well below 100 uglkg. As mentioned above, in a review 

of approximately 1,200 studies of tissue residues and sublethal effects in marine animals, Gibson and 

Dillon (1989) noted that 100 ug/kg or less of any organochlorine contaminant is considered to be low. 
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is a ubiquitous essential nutrient that does not appear to be present in concentrations high enough to elicit 

toxicity. Barium is not generally considered to be highly toxic the environment, is relatively abundant in 

nature, and is commonly found in plant and animal tissue (Goyer, 1986). 

A number of organics, mainly organochlorine pesticides, were also detected in crab samples from AOC B. 

For blue crabs, the concentrations of 4,4'-DDE, 4,4'-DDT, aldrin, beta-SHC, endosulfan I, endosulfan II, 

endosulfan sulfate, endrin, isodrin, and methoxyclor were less than or comparable to the concentrations 

detected in background crabs. The concentrations of 4,4'-DDD, alpha-BHC, chlorobenzilate, dieldrin, 

endrin aldehyde, and heptachlor epoxide in blue crabs were slightly higher than the concentrations in 

background samples or were detected in AOC B blue crabs but not in background crabs. The average 

concentrations of organics detected in AOC S mud crabs were below or comparable to the concentrations 

detected in blue crabs from AOC S. None of the maximum or average concentrations of the compounds 

detected in blue or mud crabs exceeded concentrations in fish tissue protective of fish or piscivorous 

wildlife presented in Table C.3-26. Although the values in Table C.3-26 were not developed specifically 

for crabs of other shellfish, many of them were developed to be protective of piscivores from those 

concentrations in any prey. 

9.7.4.3 Ecological Risk Summary 

AOC B is comprised of a former automobile scrap disposal area surrounded on three sides by a mangrove 

swamp. A canal that appears to have been formerly connected to the ocean is present north of the 

disposal area. The mangrove swamp and former disposal area lie within a tidal zone that is periodically 

inundated with sea water. A recent IRA removed 993 cubic yards of soil from the former disposal area. 

Although terrestrial habitat is limited at the site, the mangrove swamp and canal provide excellent aquatic 

and semi-aquatic habitat. 

Copper, iron, manganese, mercury, and zinc were present in surface water in concentrations that could 

pose potential risks to aquatic receptors. However, none of these metals appears to be accumulating in 

fish or crabs collected in the canal. Several contaminants in sediments were detected that could pose 

potential risks to aquatic receptors, including cadmium, copper, iron, lead, nickel, zinc, DDT and daughter 

products, dieldrin, and gamma-SHC (lindane). Of these, 4,4'-DDE and dieldrin were elevated in 

groundwater. Yet, none of these contaminants appear to be accumulating in fish or crabs from AOC B. 

All concentrations of organic contaminants were well below 100 IJg/kg. As mentioned above, in a review 

of approximately 1,200 studies of tissue residues and sublethal effects in marine animals, Gibson and 

Dillon (1989) noted that 100 IJg/kg or less of any organochlorine contaminant is considered to be low. 
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It is possible that metals in surface water may not be in the dissolved form which is the most bioavailable. 

It is also possible that metals and organics in sediments may be bound to acid volatile sulfide (AVS) and 

total organic carbon (TOC) and, therefore, may not be bioavailable. Arsenic concentrations in two tarpon 

collected from the canal were only slightly higher than the 2 to 5 mg/kg range considered to be common in 

marine finfish (Eisler, 1988). However, the concentrations were within the range of values in background 

fish at NAS Key West. Furthermore, arsenic was not found to pose significant potential risks in surface 

water or sediment; it was not detected in minnows and was not elevated in crabs. Thus, arsenic 

concentrations in the two tarpon are not considered to pose significant risks. The results of the foodchain 

modeling indicate that mammals and avian piscivores are not at risk from AOC B-related contaminants. 

HI values for the great blue heron exceeded 1.0 but were mitigated by a number of factors, suggesting 

relatively low potential risks to wading birds. 

i -.-, 

For these reasons, potential risks to ecological receptors at AOC B appear to be confined to potential risks 

to benthos. Nonetheless, the static nature of the aquatic system in the canal and the ephemeral Inature of 

water in the swamp near the site probably preclude the existence of diverse and abundant: benthic 

communities regardless of the presence of contaminants. Therefore, although remediation of the 

sediments at AOC B may remove contaminants from the site, it would not improve the qualky of the 

benthic habitat. In addition, the contaminants present in AOC B surface water and sediments do not 

appear to be in bioavailable form, as evidenced by the absence of accumulation in biota. Disruption of 

sediments for remediation at the site may resuspend contaminants in the water column, thereby 

potentially increasing their bioavailability. As such, remediation at AOC B based on ecological concerns is 

not recommended. Further, the Phase I and Phase II ecological investigations were sufficient to 

characterize ecological risks at AOC B, and therefore, additional ecological study at the site is 

unwarranted. 

9.8 CONCLUSIONS AND RECOMMENDATIONS 

The primary objectives of investigation at AOC B were to identify the existing nature and extent of 

contamination (after an IRA) in the on-site media, to provide a baseline human health risk assessment of 

COPCs identified in those media, and to perform an ecological risk assessment. 

., c1 

AOC B encompasses 10 acres, which include a former disposal area that contained discarded truck and 

car body parts. In 1996, BEI conducted an IRA that removed most of discarded debris and 993 cubic 

yards of surface soil. Metals and pesticides were the most frequently detected contaminants at AOC B. 

In general, the number of metals detected and the concentrations of these metals were highest at the 

edge of the excavated area and decreased with distance into the surrounding mangrove swamp. PCBs 
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9.8 CONCLUSIONS AND RECOMMENDATIONS 

The primary objectives of investigation at AOe B were to identify the existing nature and I:xtent of 

contamination (after an IRA) in the on-site media, to provide a baseline human health risk assessment of 

eopcs identified in those media, and to perform an ecological risk assessment. 

Aoe B encompasses 10 acres, which include a former disposal area that contained discarded truck and 

car body parts. In 1996. BEl conducted an IRA that removed most of discarded debris and 993 cubic 

yards of surface soil. Metals and pesticides were the most frequently detected contaminants at AOe B. 

In general, the number of metals detected and the concentrations of these metals were highest at the 

edge of the excavated area and decreased with distance into the surrounding mangrove swamp. PCBs 
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were detected in isolated surface water and sediment samples. VOCs and SVOCs were rarely detected 

in any medium, while pesticides were detected in groundwater and sediment at low levels. 

The human health risk assessment indicates that contaminants are not present at sufficient concentrations 

to cause possible adverse noncarcinogenic health effects to current potential receptors. The cancer risks 

estimated for the current potential receptors and the future resident were also within EPA’s target risk 

range of 1 E-04 to 1 E-06; however, the risk exceeds the FDEP cancer risk of 1 E-06. Contaminants are 

present at sufficient levels to cause possible adverse noncarcinogenic health effects to future residential 

receptors. Arsenic in sediment and antimony in surface water are the main contributors to 

noncarcinogenic risks. However, uncertainty exists because antimony is in the range of background 

concentrations, and arsenic was detected only at levels slightly above background. In addition, arsenic 

and antimony may not be associated with past activities at the site, which consist of disposal of car and 

truck frames. Since arsenic and antimony are major contributors to risk, risks may be overstated. The 

cancer risk to future residents remains in the 1 E-04 to 1 E-06 range. 

The ecological risk assessment indicates low potential risk to most ecological receptors at AOC B. Some 

contaminants may pose potential risks to benthic organisms. However, conditions at the site probably 

preclude the existence of diverse and abundant benthic communities regardless of the presence of 

contaminants. Results of the foodchain modeling indicate low potential risks to mammals and piscivorous 

birds from AOC B-related contaminants. In addition, contaminants present in surface water and 

sediments have not accumulated in fish and crabs. This suggests that the contaminants may not be in 

bioavailable form. Therefore, although remediation of sediments at AOC B may remove contaminants, it 

would not improve the quality of the benthic habitat and may resuspend contaminants in water, potentially 

increasing their bioavailability. 

Although inorganic contaminants (i.e., antimony and arsenic) are present at concentrations that might 

contribute to the risk for the hypothetical future resident, these metals may not be associated with past 

site-related activity. Antimony and arsenic appear to be present at concentrations within or slightly above 

background. Based on the minimal human health and ecological risks posed by the site, it is 

recommended that an NFA decision document be prepared for AOC B with the provision that a future 

residential scenario is prevented by institutional controls. 
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