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FOREWORD 

To meet its mission objectives, the United States Navy (Navy) performs a variety of operations, some 

requiring the use, handling, storage, or disposal of hazardous materials.  Through accidental spills and 

leaks and conventional methods of past disposal, hazardous materials may have entered the 

environment.  With growing knowledge of the long-term effects of hazardous materials on the 

environment, the United States Department of Defense (DOD) initiated various programs to investigate 

and remediate conditions related to past releases of hazardous materials at its facilities. 

 

One of these programs is the Installation Restoration (IR) Program.  This program complies with the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as amended by 

the Superfund Amendments and Reauthorization Act (SARA), the Resource Conservation and Recovery 

Act (RCRA), and the Hazardous and Solid Waste Amendments of 1984.  These acts establish the means 

to assess and clean up hazardous waste sites for both private-sector and federal facilities.  CERCLA and 

SARA form the basis for what is commonly known as the Superfund Program. 

 

Originally, the Navy's part of this program was called the Naval Assessment and Control of Installation 

Pollutants (NACIP) Program.  Early reports reflect the NACIP process and terminology.  The Navy 

eventually adopted the program structure and terminology of the standard IR Program. 

 

The IR program consists of Preliminary Assessment (PA) and Site Inspection (SI), Remedial Investigation 

(RI) and Feasibility Study (FS), and Remedial Design (RD) and Remedial Action at sites where chemicals 

were allegedly spilled or disposed of.  The PA and SI identify the presence of pollutants.  The nature and 

extent of contamination, as well as the selected remedial solutions, are determined during the Remedial 

Investigation and Feasibility Study (RI/FS).  The RD and Remedial Action are performed to complete the 

implementation of the solution. 

 
The Naval Facilities Engineering Command Southeast (NAVFAC SE) manages, and the United States 

Environmental Protection Agency (USEPA) and the Florida Department of Environmental Protection 

(FDEP) [formerly the Florida Department of Environmental Regulation (FDER)] oversee the Navy 

environmental program at Naval Air Station (NAS) Whiting Field.  All aspects of the program are 
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conducted in compliance with state and federal regulations, as ensured by the participation of these 

regulatory agencies. 

 
Questions regarding the CERCLA program at NAS Whiting Field should be addressed to Mr. Tread 

Kissam, at (904) 542-6826. 
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EXECUTIVE SUMMARY 

Tetra Tech NUS, Inc., (TtNUS) under contract to the Department of the Navy is submitting this Remedial 

Investigation (RI) Report for Site 41 (former Pesticide Storage Building 1485C) at Naval Air Station (NAS) 

Whiting Field (USEPA ID No. FL2170023244) located north of Milton, Florida.  This RI Report was 

prepared on behalf of the Navy at NAS Whiting Field under contract number N62467-94-D-0888 and was 

based on the results of a field investigation conducted according to the Remedial Investigation and 

Feasibility Study (RI/FS) Work Plan for Sites 5, 7, 29, 35, 38, 39, 40, and Potential Source of 

Contamination (PSC) 1485C (TtNUS, 2000). 

 

The purpose of this RI Report is to document field investigation activities associated with the Remedial 

Investigation (RI) of the soil for Site 41 and to report the results from the soil investigation.  This RI Report 

also presents conclusions for Site 41 based on the findings.  Site 41 was initially designated PSC 1485C; 

therefore, many of the initial sample identification numbers and earlier references reflect the original site 

nomenclature.  The potential impact to groundwater from Site 41 soil leaching will be addressed in the 

Site 40 Basewide Groundwater RI Report. 

 
The former Building 1485C was used during an undetermined period for storage of ground maintenance 

equipment and limited amounts of pesticide compounds.  The building caught fire in the late 1980’s and 

was completely destroyed.  Following the fire, cleanup activities at the site included the removal of all 

building materials and the building slab foundation.  The depth of the removal excavation and the disposal 

history of the excavated materials are unknown. 
 
No previous investigations were conducted at this site prior to the initiation of the RI activities.  A records 

search was performed at the start of the RI, but no historical records related to this site were available.  

Interviews were conducted with installation personnel familiar with site activities, and this information was 

used to determine the initial location of the former building.  During sample collection and assessment 

activities, a historical aerial photograph was found that provided a more accurate location of the former 

building. 
 

The RI fieldwork included the following tasks: 

 
• Surface soil sampling and analysis 

• Advancement of soil borings and collection of subsurface soil samples using direct-push 

technology (DPT) or hand augers 

• Field measurement of physical and chemical properties of soil samples. 
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The samples were collected using an iterative process to focus subsequent sampling events.  The results 

of previous analyses were evaluated to determine the best locations for additional sampling and to 

determine the most appropriate analyses to be performed. 

 

Initial surface and subsurface soil samples (collected in 2000) were analyzed for Target Compound List 

(TCL) Volatile Organic Compounds (VOCs), TCL Semivolatile Organic Compounds (SVOCs), TCL 

Pesticides/ Polychlorinated Biphenyls (PCBs), and Target Analyte List (TAL) inorganics.  These samples 

were also processed for Synthetic Precipitation Leaching Procedure (SPLP) analyses to evaluate the 

potential for site contaminants to leach into groundwater. 

 

Based on the results of the initial samples, target analytes were limited to indicator chemicals such as 

benzo(a)pyrene [B(a)P], dieldrin, and others during some subsequent sampling events to most effectively 

make use of available resources. 

 
Soil sample analytical results were compared to the following: 

 
• FDEP Soil Cleanup Target Levels (SCTLs) for Florida Direct Exposure Limit for Residential (DE1) 

use [DE1 in the analytical data tables (primary criteria)],  

• FDEP SCTLs for Florida Direct Exposure Limit for Industrial/Commercial (DE2) use [DE2 in the 

analytical data tables (primary criteria)],  

• FDEP SCTLs for leachability (LE) based on groundwater criteria (primary criteria),  

• NAS Whiting Field background screening values for inorganics only (secondary criteria),  

• USEPA Region 9 Superfund Preliminary Remediation Goals for Residential (PRGR) and 

Preliminanry Remediation Goals for Industrial (PRGI) Use (secondary criteria), and  

• USEPA Region 4 Risk Assessment Guidance for Superfunds (RAGs) Ecological Screening 

Values (ESVs) for soil (secondary criteria) to determine if contaminants in the soil samples 

exceeded regulatory criteria. 

 

The analytical results from the SPLP analyses were compared to FDEP Groundwater Cleanup Target 

Levels (GCTLs) (primary criteria), USEPA Primary Drinking Water Standards (PDWS) (primary criteria), 

and USEPA Secondary Drinking Water Standards (SDWS) (secondary criteria) to determine if 

contaminants in the leachate from the samples exceeded regulatory criteria. 

 
Conclusions 
 

The following conclusions are based on the results of the RI investigation at Site 41: 

• Surface and subsurface soils at Site 41 are contaminated (contain analytes at concentrations 

exceeding at least one primary criterion) with SVOCs [primarily Polynuclear Aromatic 
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Hydrocarbon (PAHs)], pesticides, and to a lesser degree, metals and cyanide.  The lateral and 

vertical extent of the contaminated soils has not been fully defined. 
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1.0 INTRODUCTION 

TtNUS, under contract to the Navy, is submitting this RI Report for Operable Unit (OU) -27 Site 41 at NAS 

Whiting Field (USEPA ID# FL2170023244) located north of Milton, Florida.  This RI Report was prepared 

on behalf of the Navy under contract No. N62467-94-D-0888.  The RI Report was developed based on 

the results of a field investigation conducted according to the RI/FS Work Plan for Sites 5, 7, 29, 35, 38, 

39, 40, and PSC 1485C (TtNUS, 2000). 

 

1.1 PURPOSE OF REPORT 

The purpose of this RI Report is to document field investigation activities associated with the RI of the soil 

for Site 41 and to report the results from the soil investigation.  The potential impact of Site 41 soil 

leaching into groundwater will be addressed in the Site 40 Basewide Groundwater RI Report. 

 

1.2 REGULATORY SETTING 

The Navy Installation Restoration (IR) Program was designed to identify and abate or control contaminant 

migration resulting from past operations at Naval Installations with the goal of expediting and improving 

environmental response actions while protecting human health and the environment.  The IR Program is 

conducted in accordance with Section 120 of the Comprehensive Environmental Response, 

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

Reauthorization Act (SARA) of 1986 and Executive Order 12580.  CERCLA requires federal facilities to 

comply with the act, both procedurally and substantively.  Naval Facilities Engineering Command 

Southeast (NAVFAC SE) is the agency responsible for the Navy IR Program in the southeastern United 

States.  Therefore, NAVFAC SE has the responsibility of processing NAS Whiting Field through the 

Preliminary Assessment (PA), Site Inspection (SI), RI/FS, and remedial response selection in compliance 

with the guidelines of the National Oil and Hazardous Substances Contingency Plan (NCP) [40 Code of 

Federal Regulations (CFR) 300].  Section 105(a)(8)(A) of SARA required the United States Environmental 

Protection Agency (USEPA) to develop criteria to set priorities for remedial action based on relative risk to 

public health and the environment.  To meet this requirement, USEPA has established the Hazard 

Ranking System (HRS) as Appendix A to the NCP.  First promulgated in 1982, the HRS was amended in 

December 1990, effective March 14, 1991 [55 Federal Register (FR) Number 241:51532-51667], to 

comply with requirements of Section 105(c)(1) of SARA to increase the accuracy of the assessment of 

relative risk. 

 

The HRS score for NAS Whiting Field was generated in 1993.  The score was sufficient to place NAS 

Whiting Field on the National Priorities List (NPL).  Therefore, in January 1994, USEPA placed NAS 
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Whiting Field on a list of sites proposed for inclusion on the NPL (40 CFR 300: FR 18 January 1994).  On 

31 May 1994, NAS Whiting Field was placed on the NPL effective 30 June 1994 (40 CFR300; FR 21 May 

1994).  Consequently, the RI/FS for NAS Whiting Field must follow the requirements of the NCP, as 

amended by SARA, and the guidance for conducting an RI/FS under CERCLA (USEPA, 1988). 

 

Per CERCLA Section 121(d), the Navy will follow all applicable or relevant and appropriate requirements 

(ARARs) of the State of Florida for all IR Program activities at NAS Whiting Field. 

 

1.3 FACILITY LOCATION AND DESCRIPTION 

NAS Whiting Field (Figure 1-1) is located in Santa Rosa County, in Florida's northwest coastal area, 

approximately 5.5 miles north of Milton and 25 miles northeast of Pensacola. Mobile, Alabama, is 

approximately 70 miles west of NAS Whiting Field; and Tallahassee, the capital of Florida, is 174 miles to 

the east.  The installation was constructed in the early 1940s and has served as a naval aviation training 

facility since then.  NAS Whiting Field presently consists of two airfields (North and South Fields), 

separated by an industrial area, and provides the support facilities for flight and academic training.  Figure 

1-2 presents the installation layout and locations of the investigation sites at NAS Whiting Field.  A 

summary of the IR Sites and a description of the geology, groundwater hydrology, and historic operations 

at the facility are presented in the NAS Whiting Field General Information Report (GIR) [ABB 

Environmental Services, Inc. (ABB-ES), 1998]. 

 
Land surrounding NAS Whiting Field consists primarily of agricultural land to the northwest, residential 

and forested areas to the south and southwest, and forests along the remaining boundaries.  Located 

within an upland area, elevations at NAS Whiting Field range from 50 to 190 feet above sea level.  The 

facility is bounded by low-lying receiving waters:  Clear Creek to the west and south and Big Coldwater 

Creek to the east.  Both creeks are tributaries of the Blackwater River.  The Blackwater River discharges 

to the estuarine waters of the East Bay of the Escambia Bay Coastal System. 

 

1.4 REPORT ORGANIZATION 

This RI Report is organized into eight chapters (Chapters 1.0 to 8.0) plus a final section listing references 

used in preparing this report.  Chapter 1.0 presents the purpose, regulatory setting, and the facility 

description for the Site 41 RI at NAS Whiting Field.  Chapter 2.0 summarizes the site description and 

history and previous investigations.  Chapter 3.0 presents the investigation methodology for conducting 

the assessment.  Chapter 4.0 presents the site-specific data quality assessment.  Chapter 5.0 discusses 

the investigation results. Chapter 6.0 provides a human health risk assessment (HHRA). Chapter 7.0 

provides an ecological risk assessment (ERA). Chapter 8.0 provides a summary of the conclusions.  The  
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Reference Section includes the references used in preparing this report.  Appendix A contains the soil 

boring logs, Appendix B contains referenced material concerning naturally occurring inorganics in soil, 

Appendix C provides the validated analytical results, Appendix D provides Human Health risk information, 

Appendix E provides species receptor profiles, and Appendix F provides the response to comments. 
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2.0 SITE BACKGROUND 

2.1 SITE DESCRIPTION 

Site 41 (Figure 1-2) was initially designated PSC 1485C; therefore, many of the initial sample numbers 

and earlier references reflect the original site nomenclature.  Site 41 is the site of the former Pesticide 

Storage Building 1485C.  The building was located within the Base Operating Services (BOS) Compound 

northwest of the eastern termination of Yorktown Street and was used for storage of ground maintenance 

equipment and limited amounts of pesticide compounds. 

 

2.1.1 Geologic Setting 

The subsurface materials to a depth of 20 feet at Site 41 include three layers.  The first layer [0 to 7 feet 

below land surface (bls)] is a clayey sand.  The second layer (7 to 15 feet bls) is a sandy clay.  The third 

layer (15 to 20 feet bls) is a clayey sand.  The soil is characterized as Troupe loamy sand [United States 

Department of Agriculture (USDA), 1980]. 

 
2.2 SITE HISTORY 

The former Building 1485C was used during an undetermined period for storage of ground maintenance 

equipment and limited amounts of pesticide compounds.  The building caught fire in the late 1980’s and 

was completely destroyed.  Following the fire, cleanup activities at the site included the removal of all 

building materials and the concrete slab flooring.  The depth of the removal excavation and the disposal 

history of the excavated materials are unknown. 
 

2.3 PREVIOUS INVESTIGATIONS 

In March 1996, Brown & Root Environmental Services, Inc. collected a single surface soil sample (0 to 1 

foot sample depth) at the site.  The sample was collected to support the Navy’s relative risk ranking for 

the site.  The soil sample was analyzed for TCL, VOCs, TCL, SVOCs, TCL, PCBs, and TAL inorganics.  

No organic compounds or inorganic analytes were detected above regulatory limits in the soil sample.  

There have been no other investigations conducted at this site prior to the RI. 

 
Records located at the Public Works Department at NAS Whiting Field were searched to determine if 

historical documents were available for Site 41.  No historical documents for this site were found.  An 

interview was conducted with a representative of the on-base facilities maintenance contractor.  This 

interview coupled, with a site walkover, was used to develop the initial estimated location of the former 

Pesticide Storage Building 1485C.  Based on the estimated building location, sampling locations were 
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selected and the investigation progressed with one round of sampling completed.  Subsequent to this 

initial sampling effort, TtNUS became aware of aerial photographs from the early 1960’s showing the 

building relative to surrounding features.  Based on this information, the footprint of the former building 

was more accurately located (east of the initial location), and additional samples were collected.  
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3.0 INVESTIGATION  

The work performed for the Site 41 investigation was focused primarily on detecting, confirming, and 

defining the lateral and vertical extents of soil contamination.  With no previous investigation data 

available, an exploratory sampling grid was designed based on sampling location information provided in 

the RI/FS Work Plan (TtNUS, 2000) maps.  The initial sample plan was designed to collect samples from 

locations where spills were considered likely to occur proximal to the edge of the concrete building 

foundation and near potential door ways (Figure 3-1).  In the initial stages of the investigation of AOC 

1485C the character of the contamination at the Site was not known.  The Work Plan directed the 

investigators to screen samples using FDEP Underground Storage Tank (UST) screening protocols. 

 

During the initial sampling round in 2000, an on-site worker with historic knowledge of the location of 

Building 1485C indicated to the sampling team the estimated location and orientation of the former 

building was reasonably accurate.  Conversely, during the summer of 2001, a second on-site worker, 

again claiming personal knowledge of the location of former Building 1485C, indicated that the building 

was larger than the initially estimated footprint and was of open frame construction with no walls.  Based 

on this information, the sampling area was extended approximately 20 feet to the south-southwest (Figure 

3-1).  On 15 August 2001, surface soil samples (0 to 1 foot bls) were collected from locations SS18, 

SS19, and SS20 to evaluate this additional area (Figure 3-1). 

 

Aerial photographs (circa 1961) were located in October 2003 showing the relative location of Building 

1485C was east of the estimated locations (Figure 3-1).  Plotting the aerial photograph information of the 

building’s location showed previous sampling was biased to the west side of the now accurately located 

former Building 1485C.  Therefore, additional data were needed to identify the area of possible soil 

contamination.  Several iterative field investigations took place to delineate concentrations of 

contaminants in the soil exceeding regulatory or risk-based screening criteria.  These estimated and 

actual locations as well as sample locations are shown on Figure 3-1. 

 

3.1 FIELD INVESTIGATION ACTIVITIES 

The field investigation included the following activities: 

 
• Collection of surface soil samples. 

• Advancement of soil borings and collection of subsurface soil samples using DPT or hand 

augers. 

• Field measurement of physical and chemical properties of soil samples. 
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As described in Section 3.1.1 of the Work Plan, all field investigation activities were performed in general 

accordance with the FDEP Rule 62-770 Florida Administrative Code (F.A.C.) or the USEPA Region 4 

EISOPQAM (USEPA, 2001). 

 

The soil samples, including the environmental and Quality Control (QC) samples, were collected and 

analyzed at an off-site, fixed-based laboratory using USEPA SW-846 methodology for analysis of some 

or all of the following: TCL VOCs, TCL SVOCs, TAL inorganics, cyanide, and SPLP.  The following 

USEPA SW-846 methods were specifically used: 8260B (TCL VOCs), 8270C (TCL SVOCs), 8310 (PAHs; 

a subset of the TCL SVOCs), 8081A (TCL Pesticides), 8082 (PCBs), 6010B (TAL inorganics), 9010 

(cyanide), and 1312 (SPLP).  The surface soil samples were also analyzed using FDEP Florida 

Petroleum Range Organics (FL-PRO) methodology for analysis of Total Recoverable Petroleum 

Hydrocarbons (TRPH). 

 

Sample nomenclature is derived as follows: (WHF) is the NAS Whiting Field prefix, the numeral 41 is the 

Site ID, (SS) designates surface soil sample locations, and (SB) designates subsurface soil sample 

locations. The final numeral indicates the location and sequence of collection. 

 
3.2 SURFACE SOIL ASSESSMENT 

The surface soil assessment was accomplished by hand auger sampling.  The surface soil samples were 

collected to evaluate the lateral extent of contamination at potential source areas.  The samples were 

recovered from a depth of 0 to 12 inches bls.  Hand augering was accomplished using a 4-inch diameter 

bucket auger. 

 

3.3 SUBSURFACE SOIL ASSESSMENT 

The subsurface soil assessment was accomplished by DPT and hand auger sampling.  The subsurface 

samples were collected to evaluate the vertical and lateral extent of contamination in the potential source 

areas. 

 

All DPT soil borings were advanced to a depth of 20 feet bls.  An organic vapor analyzer (OVA) with a 

flame ionization detector (FID) was used to scan the soil cores, and subsurface soil samples were 

selected for laboratory analysis based on FID readings, changes in lithology, or at the discretion of the 

site geologist.  Hand augering was accomplished using a 4-inch stainless steel bucket auger with 3 feet 

extension rods.  Typically, subsurface soils were obtained no deeper than 6 feet bls by hand augering. 

 

Soil vapor headspace analyses were performed according to the method prescribed in FDEP Rule 

62-770.200 (2) of the F.A.C.  Subsurface soil samples were analyzed for total organic vapors using an 
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OVA equipped with an FID.  Charcoal filters were used to determine the contribution of methane (a 

naturally occurring gas) to the total organic vapor concentration.  The results of the headspace analyses 

were used to guide the investigation and focus sampling points to areas of concern. 

 

3.4 SAMPLE COLLECTION AND ANALYSIS 

The former location of Building 1485C was initially estimated by consultation with facility personnel and 

comparison to available maps [see Figure 3-6 in the RI/FS Work Plan (TtNUS, 2000)].  Based on this best 

available information, four DPT borings (SB01 through SB04) were advanced to a depth of 20 feet on 13 

April 2000, at locations projected to be near the boundaries of the former structure (Figure 3-1).  The logs 

for these borings are provided in Appendix A.  Subsurface samples were collected at 5-foot intervals and 

analyzed on-site with an FID.  These subsurface soil samples did not exhibit a significantly elevated OVA 

response, staining, or other indications that laboratory analyses were warranted.  Therefore, no samples 

were sent for off-site laboratory analysis. 

 

On 24 May 2000, six surface soil samples (0 to 1 foot bls) were collected near the originally indicated 

boundaries of the former structure.  Sample locations 1 through 4 were co-located with the DPT sample 

locations of 13 April 2000 as SB01 through SB04.  Locations SS05 and SS06 are located on the 

southeast side of the structure where doorways were described as being present.  These surface soil 

samples were collected using stainless steel hand augers and sent to a laboratory for analysis of TCL 

VOCs, SVOCs, pesticides/PCBs, TRPH, and TAL inorganics plus cyanide.  In addition, these samples 

were processed for SPLP analysis of metals, pesticides, SVOCs (samples SS02, SS03, and SS06 only), 

and TRPH.  Figure 3-1 shows the locations of these six samples. 

 

Monitoring well WHF-1485C-MW-01S was installed in the southern portion of Site 41 (Figure 3-1) on 1 

June 2000.  No soil samples were collected during the drilling and installation of this well.  Results of 

groundwater sampling from this well will be addressed in the Site 40 Basewide Groundwater RI Report. 

 

On 5 June 2000, four additional subsurface soil samples were collected via DPT from the four originally 

indicated corners of the former structure.  Samples were collected from the 3 to 5 foot interval in borings 

SB06 and SB07, and the 8 to 10 foot interval in borings SB05 and SB08.  Samples were analyzed for 

TCL VOCs, SVOCs, pesticides/PCBs, TRPH, and TAL inorganics plus cyanide.  These samples were 

processed for SPLP analysis of metals and pesticides.  Figure 3-1 shows the locations of the monitoring 

well and these four DPT borings. 

 

Subsequent soil sampling activities (both surface and subsurface) were conducted using an iterative 

process of evaluating the analytical data and collecting additional data either laterally or vertically where 

previous results exceeded either FDEP, USEPA Region 9 Superfund Preliminary Remediation Goals for 
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Residential (PRGRs), USEPA Region 9 Superfund Preliminary Remediation Goals for Industrial (PRGIs), 

or USEPA Region 4 Risk Assessment Guidance Ecological Screening Values (RAGs) criteria.  Both 

FDEP and USEPA criteria were exceeded in soil samples.  This approach was used to evaluate the 

lateral and vertical extent of soil contamination at the site rather than collecting a large number of 

samples (many of which may have been outside the limits of contamination) during one event. 

 

Initial soil analytical results were positive only for B(a)P and pesticides; therefore, future analysis was 

limited to B(a)P and pesticides for the next group of samples (collected in 2001).  These analytes were 

used as indicator compounds for soil contamination at the site.  Eight surface soil samples (0 to 1 foot bls) 

were collected on May 17, 2001 (SS07 through SS14) near points where SVOCs or pesticides were 

detected previously (Figure 3-1). 

 

On 15 August 2001, surface soil samples (0 to 1 foot bls) were collected from locations SS18, SS19, and 

SS20 to evaluate this additional area (Figure 3-1).  Three surface soil samples were also collected on this 

date near SS02 to further evaluate SVOC and pesticide contamination found at this location during the 

May 2000 sampling event.  The analysis for these six samples was limited to B(a)P. 

 

Additional surface and subsurface soil samples were collected on 16 October 2003 from the area around 

the initial site.  B(a)P was used again as an indicator chemical, and samples were analyzed for this 

compound only.  Thirteen surface soil samples (0 to 1 foot at locations SB21 through SB33) were 

collected (Figure 3-1).  Sixteen subsurface soil samples were also collected during this sampling event.  

Samples were collected from the 1 to 2 foot interval from all locations (SB09 and SB21 through SB33).  In 

addition, samples were collected from the 2 to 3 foot interval at locations SB31 and SB33 (Figure 3-1). 

 

The revised 2003 building location showed previous sampling was biased to the west of the now 

accurately located former Building 1485C (Figure 3-1).  Subsequent sampling on 10 and 11 November 

2003 emphasized locations south, east, and north of the former structure.  Locations sampled during this 

event included SB34 through SB47.  At each of these locations a surface soil (0 to 1 foot) and two 

subsurface soil (1 to 2 and 2 to 3 feet bls) samples were collected.  All 33 of these samples were 

analyzed for TCL VOCs, SVOCs, pesticides/PCBs, TRPH, and TAL inorganics plus cyanide. 

 

In addition, samples were collected during this event to define the extent of SVOC contamination 

previously detected above FDEP, USEPA PRGRs, USEPA PRGIs, and USEPA RAGs primary screening 

criteria in surface (multiple samples) and subsurface (SB31) soil samples near the west-central edge of 

the initial estimated location of the building.  A subsurface sample from the 3 to 4 foot depth interval was 

collected at SB31 to evaluate the vertical extent of contamination at this location.  At locations SB34, 
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SB35, and SB36 a surface soil (0 to 1 foot) and two subsurface soil (1 to 2 and 2 to 3 feet bls) samples 

were collected.  All of these samples were analyzed for B(a)P only. 

On 31 August 2004, additional samples were collected east, west, and north of the former structure.  

Sampling locations were selected to further evaluate the horizontal and vertical extent of SVOC and/or 

pesticide/PCB soil contamination detected during previous sampling events.  All samples collected during 

this event were analyzed for the SVOCs B(a)P and dibenzo(a,h)anthracene [D(a,h)A], and the pesticides 

aldrin, dieldrin, and heptachlor.  These compounds were chosen as indicator compounds based on 

previous sampling results.  Three subsurface soil samples were collected at locations SS31 and SB43 (3 

to 4, 4 to 5, and 5 to 6 feet bls at each location).  Also during this sampling event, soil samples were 

collected at locations SS48 through SS53 (Figure 3-1).  A surface soil (0 to 1 foot bls) and two subsurface 

soil (1 to 2 and 2 to 3 feet bls) samples were collected at each location and analyzed for the five 

compounds indicated above. 
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4.0 DATA QUALITY ASSESSMENT 

This chapter describes the analytical program for the RI at Site 41 and how the data that were generated 

during the investigation were managed and validated. 
 

4.1 ANALYTICAL PROGRAM 

Environmental and QC samples collected at Site 41 under the RI/FS Work Plan for Sites 5, 7 29, 35, 38, 

39, 40 and PSC 1485C (TtNUS, 2000) were analyzed using field screening and off-site laboratory 

analytical methods.  Environmental sampling locations are presented in Chapter 3 of this report, and 

validated sample results are presented in Chapter 5 and Appendix C.  QC data for Site 41 were submitted 

along with environmental data in sample delivery groups (SDGs). 

 

Environmental samples (surface and subsurface soil) were collected and analyzed by an off-site 

laboratory using USEPA SW-846 methodology for the analysis of one or more of the following: TCL 

VOCs, TCL SVOCs, TAL Metals, TCL Pesticides/PCBs, TRPH, Cyanide, and PAHs.  The analytical 

program is described in more detail in Chapter 3.0 and the RI/FS Work Plan (TtNUS, 2000). 

 

Analytical results obtained for all environmental samples during the RI sampling events were submitted in 

fully validatable (i.e., Contract Laboratory Program [CLP]-compliant) analytical packages for the TCL 

VOCs, TCL SVOCs, TCL Pesticides/PCBs, TAL Metals, TRPH, Cyanide, and/or PAHs. 
 

4.2 DATA MANAGEMENT 

The purpose of this task was the tracking and management of environmental and QC data collected 

during the field investigation from the time the data were obtained through data analysis and evaluation.  

Coordination and management of environmental and QC sample analysis by the contracted laboratory 

was also part of this task.  Field activities generated data including sample locations and measurements 

of field parameters.  The data management process follows the flow of data collected in the field and 

generated by the analytical laboratory through data validation, evaluation, and decision making.  

Management of data collected during field activities ensures accessibility of data to support environmental 

data analysis and the evaluation of remedial action alternatives. 

 

Samples were tracked from field collection activities to the analytical laboratory following standard chain-

of-custody procedures.  Sample information recorded on the chain-of-custody form was transferred 



Rev. 2 
06/22/09 

TtNUS/TAL-09-053/0052-5.1 4-2   CTO 0079 

(electronically or manually) into the sample-tracking portion of the database management system 

(DBMS), thereby enabling the samples to be tracked through final disposition. 

 
Data quality indicators included the precision, accuracy, representativeness, comparability, and 

completeness parameters.  These parameters were used within the data validation process to evaluate 

data quality.  The limits used for laboratory analytical data in this RI were those established by the CLP as 

identified in the referenced guidelines in Section 4.3. 

 

Analytical results, applicable Quality Assurance (QA)/QC data, validation qualifiers, chain-of-custody 

information, and any other applicable information were incorporated into the DBMS.  All data were verified 

after uploading to ensure completeness and accuracy. 
 

Data verification included the following tasks: 
 

• TtNUS reviewed and signed the chain-of-custody form to verify that all samples listed were 

included in the shipment to the laboratory and the sample information was accurate.  The forms 

were signed by the sampler and a copy was retained for the project file, the TtNUS Project 

Manager, and the data validators. 

• Verification that all proposed samples were collected. 

• Verification that information recorded in the log sheets was accurate and complete. 

• Verification that sample locations were correct and in accordance with the proposed locations. 

• Verification that field QC samples were collected as required. 

• The laboratory sample custodian reviewed the sample shipment for completeness, integrity, and 

signed accepting the shipment.  The data validators checked that the chain-of-custody form was 

signed/dated by TtNUS relinquishing the samples and also by the laboratory sample custodian 

receiving the samples for analyses. 

• All analytical data packages were verified internally for completeness by the laboratory 

performing the work.  The Laboratory QAM signed the case narrative for each data package. 

• Each data package was verified for completeness by TtNUS data validators.  Any missing 

information was requested from the laboratory and validation was suspended until missing data 

was received. 

• The electronic data was verified against the chain-of-custody and hard copy data package for 

accuracy and completeness. Laboratory analytical results were verified and compared to the 

electronic analytical results for accuracy.  Sample results were evaluated for laboratory 

contamination and were qualified for false positives using the laboratory method/preparation 

blank summaries.  Positive results reported between the method detection limit and the reporting 
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limit were qualified as estimated.  Extraneous laboratory qualifiers were removed from the 

validation qualifier. 

 

4.3 DATA VALIDATION 

The QA/QC efforts for laboratory analyses include collection and submittal of QC samples and the 

assessment and validation of data from the subcontracted laboratory.  Analytical data were subjected to 

limited independent data validation in accordance with the following guidelines: 

 

• USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review 

(OLM04.0, USEPA 1999a). 

• USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review 

(ILM04.2, USEPA 1999b). 

• Navy Installation Restoration Chemical Data Quality Manual (NFESC 1999). 

 

Organic analytical data were validated based on, but not limited to, the following parameters: 

• Data completeness 

• Holding time compliance 

• Gas chromatograph/mass spectrometer (GC/MS) tuning and system performance 

• Initial and continuing calibration results 

• Laboratory and field QC blank results 

• Surrogate spike recoveries 

• Internal standard recoveries 

• Matrix Spike (MS) and Matrix Spike Duplicate (MSD) results 

• Laboratory Control Sample (LCS) and Laboratory Control Spike Duplicate (LCSD) results 

• Field duplicate sample analyses 

• Compound identification 

• Compound quantitation 

• Detection limits 

• Comparison of laboratory and field blanks to sample results 

• Comparison of laboratory and field duplicate results 

 

Inorganic analytical data were validated based on, but not limited to, the following parameters: 

• Data completeness 

• Holding time compliance 

• Initial and continuing calibration verification results 
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• Laboratory and field QC blank results 

• Inductively Coupled Plasma (ICP) Interference Check Sample (ICS) results 

• MS/MSD or MS/Matrix Duplicate (MD) results 

• LCS/LCSD results 

• ICP Serial Dilution results 

• Field duplicate sample analyses 

• Compound quantitation 

• Detection limits 

• Comparison of laboratory and field blanks to sample results 

• Comparison of laboratory and field duplicate results 

 

The limits for these were set and contained either in the NAS Whiting Field Quality Assurance Project 

Plan (QAPP), the FDEP-approved Laboratory QA Plan, or the methodology.  Included in the data 

validation process was an assessment of the precision, accuracy, representativeness, comparability, and 

completeness (PARCC) criteria. 

 

4.4 DATA USABILITY ASSESSMENT 

The usability of the data directly affects whether project objectives can be achieved.  The following 

characteristics were evaluated.  The results of these evaluations are included in this project report.  The 

characteristics were not evaluated for multiple concentration levels as the evaluator determined that this 

was not necessary.  To the extent required by the type of data being reviewed, the assessors consulted 

with other technically competent individuals to render sound technical assessments of these data 

characteristics: 

 
Precision 
- The Project Chemist acting on behalf of the project team determined that precision goals for field 

duplicates and laboratory duplicates were met.  This was accomplished by comparing duplicate 

results to precision goals identified in the RI/FS Work Plan.  This also included a comparison of 

field and laboratory precision with the expectation that field duplicate results would be no less 

precise than laboratory duplicate results.  If the goals were not met, or data were flagged as 

estimated (J qualifier), limitations on the use of the data were described in this project report. 

 
Accuracy 
 -The Project Chemist acting on behalf of the project team determined that the accuracy/bias 

goals were met for project data.  This was accomplished by comparing percent recoveries of 

LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in the RI/FS Work 

Plan.  This assessment included an evaluation of field and laboratory contamination; instrument 
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calibration variability; and analyte recoveries for surrogates, matrix spike, and laboratory control 

samples.  If the goals were not met, limitations on the use of the data were described in this 

project report.  Bias of the qualified results and a description of the impact of identified non-

compliances on a specific data package or on the overall project data were described in this 

project report. 

 
Representativeness 
- A Project Scientist identified by the TtNUS Project Manager and acting on behalf of the project 

team determined that the data are adequately representative of intended populations, both 

spatially and temporally.  This was accomplished by verifying that samples were collected and 

processed for analysis in accordance with the RI/FS Work Plan, by reviewing spatial and 

temporal data variations, and by comparing these characteristics to expectations.  The usability 

report described the representativeness of the data for each matrix and analytical fraction.  This 

did not require quantitative comparisons because professional judgment of the Project Scientist 

indicates that a quantitative analysis was not required.    

 
Completeness 
- For each matrix that was scheduled to be sampled, the Field Operations Leader acting on behalf 

of the project team prepared a table listing planned samples/analyses to collected 

samples/analyses.  No deviations from the scheduled sample collection or analyses were 

identified.  Therefore, the TtNUS Project Manager did not need to consult with the Navy RPM and 

other project team members, as necessary (determined by the Navy RPM), to develop 

appropriate corrective actions. 

 
Comparability 
- The Project Chemist acting on behalf of the project team determined that the data generated 

under this project were sufficiently comparable to any historical site data generated by different 

methods and for samples collected using different procedures and under different site conditions.  

This was accomplished by comparing overall precision and bias among data sets for each matrix 

and analytical fraction.  This did not require quantitative comparisons because professional 

judgment of the Project Chemist indicated that such quantitative analysis was not required. 

 
Sensitivity 
- The Project Chemist acting on behalf of the project team determined that project sensitivity goals 

listed in the RI/FS Work Plan were achieved.  The overall sensitivity and Practical Quantitation 

Limits (PQLs) from multiple data sets for each matrix and analysis were compared.  If any 

sensitivity goals were not achieved, the limitations on the data were described in the Human 

Health Risk Assessment in Section 6.0.  The Project Chemist enlisted the help of the Project Risk 

Assessor to evaluate all deviations from planned sensitivity goals. 
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Project Assumptions and Data Outliers 
- The TtNUS Project Manager and designated team members evaluated whether project 

assumptions were valid.  This was a qualitative evaluation but may have been supported by 

quantitative evaluations.  The type of evaluation depended on the assumption being tested.   

 

After completion of the data validation, the data and data quality were reviewed to determine that 

sufficient data of acceptable quality were available for decision making (risk assessment).  In addition to 

the evaluations described above, a series of inspections and statistical analyses were performed to 

estimate these characteristics.  The statistical evaluations included simple summary statistics for target 

analytes, such as maximum concentration, minimum concentration, number of samples exhibiting non-

detected results, number of samples exhibiting positive results, and the proportion of samples with 

detected and non-detected results.  The project team members identified by the TtNUS Project Manager 

assessed whether the data collectively supported the attainment of project objectives.  They considered 

whether any missing or rejected data may have compromised the ability to make decisions or to make the 

decisions with the desired level of confidence.  The data were evaluated to determine whether missing or 

rejected data needed to be compensated by other data.  Although rejected data will generally not be 

used, there may be reason to use them in a weight of evidence argument, especially when they 

supplement data that have not been rejected.   If rejected data are used, their use will be supported by 

technically defensible rationales. 

 

For statistical comparisons and mathematical manipulations, non-detected values were represented by a 

concentration equal to one-half the sample-specific reporting limit.  Duplicate results (original and 

duplicate) were not averaged for the purpose of representing the range of concentrations.  However, the 

average of the original and duplicate samples were used to represent the concentration at a particular 

sampled location. 

 

The TtNUS Project Manager, TtNUS Project Chemist, TtNUS Field Operations Leader, and TtNUS 

Project Scientist were responsible for conducting the listed data usability assessments.  The data usability 

assessments could have been reviewed, if necessary, with the Navy RPM, the EPA RPM, and the FDEP 

RPM in face-to-face meetings or teleconferences depending on the extent of identified deficiencies.  

Since no significant deficiencies were identified, the data usability assessment was simply documented in 

the project report and shall be reviewed during the normal document review cycle. 

 
The data has been presented in tabular format, including data qualifications such as estimation (J, UJ) or 

rejection (R).  Written documentation supports any non-compliant estimated or rejected data results.  This 
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project report identifies and describes the data usability limitations and any suggested re-sampling or 

other corrective actions, if necessary. 
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5.0 INVESTIGATION RESULTS 

This chapter presents the results from the Site 41 investigation.  Surface and subsurface soil samples 

were collected in a series of sampling events in support of the investigation described in the RI/FS Work 

Plan for Sites 5, 7 29, 35, 38, 39, 40 and PSC 1485C (TtNUS, 2000).  Additional information regarding 

NAS Whiting Field is presented in the GIR (ABB-ES, 1998). 

 

For various administrative reasons issuance of this RI Report was delayed until 2008.  Therefore, the 

report was modified to provide content consistent with the original intent (defined above), but with current 

regulatory criteria as follows: 

 

• Evaluate the extent of soil contamination that exceeds applicable FDEP SCTLs (FDEP, 2005). 

• Define the extent of contamination that exceeds various “risk benchmarks” defined by both FDEP 

and USEPA.  These criteria include where applicable, USEPA Region 9 Superfund PRGR and 

PRGI (USEPA, 2004), and USEPA Region 4 RAGs ESVs for soil (USEPA, 2001). 

 

The environmental samples are described in the order of 1) surface soil and 2) subsurface soil.  Chapter 

3.0 provides information regarding the sample collection methodology and sequence and the sample 

analyses. 

 

B(a)P Toxic Equivalency Factors 

According to FDEP guidance (FDEP, 2005), detected concentrations of benzo(a)anthracene [B(a)A], 

benzo(b)fluoranthene [B(b)F], benzo(k)fluoranthene [B(k)F], chrysene, D(a,h)A, and indeno(1,2,3-

cd)pyrene (IP) can be summed and converted to B(a)P Toxic Equivalency Factors (TEFs).  The B(a)P 

equivalent concentration of these compounds were summed to provide a B(a)P equivalent value (Table 

5-1).  The TEF concentration is then compared to the DE1 and DE2 criteria for B(a)P.  The TEF is shown 

in the detection Table 5-1 and described in Section 5.1.1. 

 

Naturally Occurring Inorganics 

Aluminum, arsenic, iron, manganese, and vanadium were detected frequently in both surface and 

subsurface samples analyzed for TAL inorganics.  In some cases these analytes were found at 

concentrations exceeding primary or secondary FDEP criteria.  However, these inorganics have been 

determined to be naturally occurring when at slightly elevated levels and there is no known facility activity 

that would have caused elevated concentrations (TtNUS, 2005).  Based on a review of observed arsenic  
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values in surface and subsurface soils across NAS Whiting Field and surrounding outlying fields slightly 

elevated arsenic values have also been determined to be naturally occurring when no facility activity has  

been identified as a potential cause of the elevated concentrations (FDEP, 2001).  These referenced 

reports are found in Appendix B. 

 

In the data tables associated with this chapter, concentrations of these analytes that exceed either 

primary or secondary criteria are indicated as such in the tables.  However, these five naturally occurring 

inorganic analytes are not indicated as exceedances of primary or secondary criteria (because they are 

considered naturally occurring) on the sample results maps in this chapter or in the text for this chapter. 

 

The complete analytical results for the investigation are provided in Appendix C. 

 

5.1 SURFACE SOIL INVESTIGATION RESULTS 

From May 24, 2000 to August 31, 2004, 53 surface soil samples were collected from 0 to 1 foot bls and 

analyzed for various parameters.  Laboratory analytical results were compared to FDEP SCTLs for 

Residential Use [DE1 in the analytical data tables (primary criteria)], FDEP SCTLs for 

Commercial/Industrial Use [DE2 in the analytical data tables (primary criteria)], FDEP SCTLs for LE 

based on groundwater criteria (primary criteria), NAS Whiting Field background screening values for 

inorganics only (secondary criteria), USEPA Region 9 PRGRs and PRGIs (secondary criteria), and 

USEPA Region 4 RAG (secondary criteria) to determine if contaminants in the surface soil samples 

exceeded regulatory criteria (FDEP, 2005; USEPA, 2004; and USEPA, 2002).   

 

Selected samples were also prepared for SPLP analysis.  The SPLP analytical results were compared to 

FDEP GCTLs (primary criteria), USEPA PDWSs (primary criteria), and USEPA SDWSs (secondary 

criteria) to determine if contaminants in leachate exceeded regulatory criteria (FDEP, 2005 and USEPA, 

2006). 

 

In the analytical results tables, concentrations exceeding regulatory criteria are indicated by bold type.  

Regulatory criteria that have been exceeded are shown with bold and underlined type. 

 

5.1.1 Organics 

As indicated in Chapter 3.0 and in Table 5-1, the initial six samples collected were analyzed for TCL 

VOCs, TCL SVOCs, TCL pesticides/PCBs, and TRPH.  Many subsequent samples were analyzed only 

for the SVOC B(a)P.  B(a)P is used as an indicator analyte which when detected would imply other 

related SVOCs are present and would likely also exceed regualtory criteria and require remediation.  In 

2003, 11 additional samples (SB37 to SB47) were analyzed for TCL VOCs, TCL SVOCs, TCL 
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pesticides/PCBs, and TRPH.  In 2004, 6 samples (SS48 to SS53) were sampled for B(a)P, D(a,h)A, 

aldrin, and dieldrin. 

 
VOCs 
Acetone was the only VOC detected in surface soil samples; however, concentrations did not exceed any 

primary or secondary criteria (Table 5-1).  Since acetone is considered a common laboratory 

contaminant, the low concentrations detected are likely due to laboratory contamination. 

 

SVOCs 
Seven surface soil samples contained B(a)P equivalent concentrations exceeding the FDEP DE1 

exposure limit (Table 5-1 and Figure 5-1).  Two surface soil samples contained B(a)P concentrations 

exceeding FDEP DE2 exposure limits. Eighteen surface soil samples contained B(a)P in exceedance of 

PRGR, PGRI, or RAGs criteria.  D(a,h)A was detected in three surface soil samples (SB41, SB44, and 

SB52) exceeding PRGR. 

 

The detection limits for several of the PAHs were elevated in some samples above the SCTLs as 

provided in Chapter 62-777 F.A.C..  As a result of the elevated detection limits, PAH contaminant levels 

may exceed the SCTLs even though non-detects were reported.  At the time of analysis, the best 

achievable detection limit using this method was higher than the SCTL; therefore, the ability to meet the 

SCTLs was not possible.  Because several of the PAHs were reported with elevated non-detects, it is 

possible that the concentrations exceed the SCTL.  The affected compounds and samples are: 

 

• B(a)A in the sample from location SS04 

• B(a)P in samples from locations SS01, SS04 and SS05 

• B(b)F in the sample from location SS04 

• D(a,h)A in the samples from locations SS01 through SS06 

• Indeno(1,2,3-cd)pyrene (IP) in the sample from location SS04 

 

Pesticides/PCBs 
Widespread pesticide contamination was found in surface soils at Site 41.  Dieldrin was detected at 

concentrations exceeding DE1 in four samples SS40, SS43, SS44, and SS51. DE2 was excedded in two 

samples: SB40 and SB43. At least one primary criterion (PRGR, PGR1, or RAG) was exceeded in 20 of 

22 samples analyzed for pesticides (Table 5-1 and Figure 5-2).  No pesticides other than dieldrin were 

found at levels above primary or secondary criteria.  No PCBs were detected in the 17 samples analyzed 

for these compounds.  The detection limits for aldrin and dieldrin were elevated above the SCTLs as 

provided in Chapter 62-777 F.A.C. for at least one sample.  As a result of the elevated detection limits, 

concentrations of these compounds may exceed the SCTLs.  At the time of analysis, the best achievable  
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detection limit using this method was higher than the SCTL; therefore, the ability to meet the SCTLs was 

not possible.  Because these compounds were reported with elevated non-detects, and practical 

quanitation limits (PQLs) were not available at the time of analysis, it is possible that concentrations may 

exceed the SCTLs.  The affected compounds and samples are: 

 

• Aldrin in the sample from location SB40 

• Dieldrin in the samples from locations SS03, SS48, and SS53 

 

Therefore, prior to future action additional equivalent soil samples should be collected and reanalyzed to 

determine if concentrations in the soil samples from this area exceed FDEP SCTLs, USEPA PRGR, 

USEPA PRGI, or RAGs criteria. 

 

TRPH 
TRPH concentrations did not exceed primary criteria in any of the 16 samples analyzed for this group of 

compounds. 

 

5.1.2 Inorganics 

As indicated in Chapter 3.0 and in Table 5-2, 17 of the surface soil samples were analyzed for TAL 

metals plus cyanide. 

 

Nineteen of the TAL metals were detected in at least one surface soil sample at Site 41 (Table 5-2).  

Aluminum, arsenic, barium, calcium, chromium, copper, lead, magnesium, manganese, nickel, potassium, 

zinc, and cyanide exceeded the background screening values in at least one soil sample.  Aluminum, 

chromium, iron, lead, manganese, vanadium, and zinc, exceeded the USEPA RAG secondary values in 

at least one soil sample.  Arsenic, exceeded the USEPA PRGR and PRGI secondary values in multiple 

soil samples.  See the discussion of arsenic in the first section of Chapter 5.0. 

 

Antimony, cadmium, cobalt, mercury, and sodium were detected in mulitple samples, but none of the 

concentrations exceeded primary criteria.  Cyanide was detected in three of the samples, but none of the 

concentrations exceeded primary criteria. 

 
5.1.3 SPLP Results 

The samples collected at locations SS01 through SS06 were prepared using the SPLP methods to 

evaluate the potential impact from site soils to groundwater.  All six samples were analyzed for TCL 

pesticides, TAL metals, and TRPH.  The samples from SS02, SS03, and SS05 were also analyzed for 

TCL SVOCs (Table 5-3). 
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No SVOCs or pesticides were detected in any of the samples.  Fourteen metals were detected in at least 

one sample.  The concentrations of lead exceeded the primary criteria in the samples from SS01, SS04, 

SS05, and SS06. 

 

5.2 SUBSURFACE SOIL INVESTIGATION RESULTS 

From June 5, 2000 to August 31, 2004, 67 subsurface soil samples were collected from 53 locations.  

Initial sampling events were guided by the Work Plan, in later events sampling locations were iterative.  

Samples were collected from 0 to 10 feet bls, and they were analyzed for various parameters.  Initially, 

FID screening results were used to determine if samples were contaminated.  Samples were not collected 

below 10 feet bls because FID screening indicated the soil at 10 feet bls was not impacted.  Laboratory 

analytical results were compared to FDEP SCTLs for Residential Use (DE1) in the analytical data tables 

(primary criteria), FDEP SCTLs for Commercial/Industrial use (DE2) in the analytical data tables (primary 

criteria), FDEP SCTLs for LE based on groundwater criteria (primary criteria), NAS Whiting Field 

background screening values for inorganics only (secondary criteria), USEPA Region 9 PRGRs and 

PRGIs (secondary criteria), and USEPA Region 4 RAGs (secondary criteria) to determine if contaminants 

in the subsurface soil samples exceeded regulatory criteria. 

 

Selected samples were also prepared for SPLP analysis to determine if contaminants were leaching to 

groundwater.  The analytical results were compared to FDEP GCTLs (primary criteria), USEPA PDWS 

(primary criteria), and USEPA SDWSs (secondary criteria). 

 

On the analytical results tables, concentrations exceeding regulatory criteria are indicated by bold type.  

Regulatory criteria that have been exceeded are shown with bold and underlined type. 

 

5.2.1 Organics 

As indicated in Chapter 3.0 and in Table 5-4, 23 of the subsurface soil samples were analyzed for B(a)P 

only as this compound is considered an indicator compound for this site.  Eighteen of the samples were 

analyzed for D(a,h)A, aldrin, dieldrin, and heptachlor, in addition to B(a)P.  The remaining 26 samples 

collected after the area of investigation were widened to include the new building location area were 

analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and TRPH. 

 

VOCs 
All 26 samples were analyzed for VOCs but only detected in subsurface soil samples in three instances, 

at locations SB45 and SB46.  Acetone and 2-butanone were the only VOCs detected at the two 

subsurface soil sample locations, SB45 and SB46.  Concentrations did not exceed any primary or  
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secondary criteria as presented on Table 5-4.  Both of these compounds are common laboratory 

contaminants. 

 

SVOCs 
With the exception of B(a)P, 26 subsurface soil samples were analyzed for SVOCs, and SVOCs were 

detected in 16 of the 26 samples.  The majority of these 16 SVOC dectections were below FDEP and 

USEPA criteria.   

 

Exceptions were: B(a)P exceeded the USEPA PRGR, PRGI, and RAGs in sample SB31 at the 1 to 2 and 

2 to 3 foot interval.  B(a)P exceeded the USEPA PRGR and RAGs in samples SB33, SB34, SB35 at 

either or both the 1 to 2 and 2 to 3 foot interval.  B(a)P exceeded the USEPA PRGR in sample SB40 at 

the 2 to 3 foot interval.  4-Nitroanline, carbazole, B(a)A, and B(b)F exceeded the FDEP LE criteria only in 

sample SB43 at the 1 to 2 foot interval.  Fluoranthene, phenanthrene, and pyrene eceeded the RAGs 

criteria in sample SB43 at the 1 to 2 and 2 to 3 foot interval.  B(a)A, B(a)P, B(b)F, D(a,h)A, and IP 

exceeded the USEPA PRGR in sample SB43 at the 1 to 2 foot interval.  B(a)A, B(a)P, B(b)F, and 

D(a,h)A, exceeded the PRGI in sample SB43 at the 1 to 2 foot interval.  B(a)P exceeded the RAGs in soil 

samples collected from SB43 at the 1 to 2 and 2 to 3 foot interval.  None of these compounds were 

detected in any other samples from this site.  No other SVOCs, with the exception of B(a)P exceedances 

adressed below, were detected at concentrations above primary or secondary criteria. 

 

Five of the 44 subsurface soil samples contained B(a)P at concentrations exceeding at least one primary 

criterion (Table 5-4 and Figure 5-4).  Following FDEP guidance (FDEP, 2005), detected concentrations of 

B(a)A, B(b)F, B(k)F, chrysene, D(a,h)A, and IP were converted to B(a)P TEFs.  The B(a)P equivalent 

concentration of these compounds were summed to produce a B(a)P equivalent (Table 5-3).  These 

concentrations were then compared to the DE1 and DE2 criteria for B(a)P. 

 

The detection limits for some of the SVOCs were elevated in some samples above the SCTLs as 

provided in Chapter 62-777 F.A.C..  As a result of the elevated detection limits, SVOC contaminant levels 

may exceed the SCTLs even though non-detects were reported.  At the time of analysis, the best 

achievable detection limit using this method was higher than the SCTL; therefore, the ability to meet the 

SCTLs was not possible.  Because some of the SVOCs were reported with elevated non-detects, it is 

possible that the concentrations exceed the SCTL.  The affected compounds and samples are: 

 

• 4-nitroaniline in 25 samples (all samples analyzed for SVOCs except the 1 to 2 foot sample  at 

location SB43) 

• B(a)P in samples from locations SB05 through SB08 
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• Carbazole in 25 samples (all samples analyzed for SVOCs except the 1 to 2 foot sample at 

location SB43) 

 

Pesticides/PCBs 
Subsurface soils were analyzed for TCL pesticides/PCBs at 16 locations across the site from 2000 to 

2003.  Pesticides detected in these subsurface soils samples were 4,4-dichlorodiphenyldichlorethane 

(DDD), 4,4-dichlorodiphenyldichloroethylene (DDE), 4,4-dichlorodiphenyltrichloroethane (DDT), aldrin, 

beta-Hexachlorocyclohexane (BHC), chlordane, alpha and gama, dieldrin, endosulfan II, endrin, and 

heptachlor epoxide.  Only 4,4-DDT and dieldrin exceeded FDEP DE1 criteria at SB41, and SB43 at the 1 

to 2 foot bls interval.  Dieldrin also exceeded FDEP DE2 criteria at the SB43 at the 1 to 2 and 2 to 3 foot 

bls interval.  Dieldrin was not analyzed for in the deeper samples from this location.  The 1 to 2 foot 

samples from locations SB37 SB41 and SB42, and the 1 to 2, 2 to 3, 3 to 4, 4 to 5, and 5 to 6 foot 

samples from location SB43 contained dieldrin at concentrations exceeding at least one primary criterion 

(Table 5-3 and Figure 5-5).  Dieldrin was detected at concentrations exceeding the FDEP LE and the 

USEPA RAGs in soil sample SB37 at the 1 to 2 foot interval.  No other pesticides were found at levels 

exceeding criteria in the subsurface soil samples.  Because no PCBs were detected in the initial 47 

surface and subsurface soil samples. after 11 November 2003. PCBs were not included in the analyte list 

submitted to the laboratory. 

 

The detection limits for aldrin, beta-BHC, dieldrin, and heptachlor epoxide were elevated above the 

SCTLs as provided in Chapter 62-777 F.A.C. for at least one sample.  As a result of the elevated 

detection limits, concentrations of these compounds may exceed the SCTLs even though non-detects 

were reported.  At the time of analysis, the best achievable detection limit using this method was higher 

than the SCTL; therefore, the ability to meet the SCTLs was not possible.  The affected compounds and 

samples are: 

 
• Aldrin in the two samples from location SB43 

• Beta-BHC in all samples reported as non-detect 

• Dieldrin in the samples from locations SB08, SB31, SS48, SS49, SS50, SS51, SS52, and   SS53 

 
TRPH 
TRPH was detected at concentrations exceeding primary criteria in the 1 to 2 foot and the 2 to 3 foot 

sample from location SB43. 

 

5.2.2 Inorganics 

As indicated in Chapter 3.0 and in Table 5-5, 26 of the subsurface soil samples were analyzed for TAL 

metals plus cyanide. 



����

������������

����

��������������������������������
��������

����

����

��������	�
��
�����������
��������������������

��������	�
��������������
�����������������������
��������������������������
�����������������������
��������	�
��������������
��������������������

��������	�
��������������
����������������������

��������	�
��������������
�����������������������

��������	�
��������������
��������������������
���������������
������� ����
��������
�������������
���������������
��������	�
��������������
���������������������
���������������
������� �������������
�����������������������������
��������	�
��������������
�����������������������
��������	�
��������������
��������������������
��������	�
��������������
���������������������������

����

�������

����������������
��������������

��������

��������	�
��������������
������������������������
��������	�
��������������
������������������������

����������	�
����
��
�����������������	����	���������������������������
����	������	���
����	������� ����




!� � !� �""#

����
��� ��	�
������ �����$	�

��	�����%�����


�����	� ������ 
���	������&����

���
�
���
�	��

�$�����
����������	�������
�
���������������


��	�����&��������
��
'��	���	��
������	

������	�
�����
�
��
	�
(��
�����

��
	���	�
��

�����'�����

�����'�����

�����
��
��

�	����� 

���

�
��'�

��	�

��	�
���

�������!�&�!

���

���

�)*+#*,-��.*/0*,-

�",1"
�230

�245"4��.*/0*,-�
213#*2,

������.*/0*,-��2.,0346
���7��.*/0*,-��2.,0346

������.*/0*,-��2.,0346

�*#"�����2.,0346

�� �.8+.4931"��2*/�
213#*2,
������

�"+*0",#*3/��4*#"4*2,��)""0"0:�;
:�; �,0.+#4*3/��4*#"4*2,��)""0"0

�12/2-*13/��4*#"4*2,��)""0"0:�;

< �+#*53#"0��"+./#
:��&��; �35=/"��"=#>

?9""#�8"/2@�/3,0�+.4931"A

    Rev. 2 
06/22/09

                                                                                                                                                                                                                                                                                                                     5-35TtNUS/TAL-09-053/0052-5.1 CTO 0079



S
am

pl
e 

Lo
ca

tio
n

W
H

F-
14

85
C

-S
B

05
W

H
F-

14
85

C
-S

B
06

W
H

F-
14

85
C

-S
B

07
W

H
F-

14
85

C
-S

B
08

W
H

F-
14

85
C

-S
B

37
W

H
F-

14
85

C
-S

B
38

W
H

F-
14

85
C

-S
B

39
S

am
pl

e 
N

o.
14

85
C

D
00

51
0

14
85

C
D

00
60

5
14

85
C

D
00

70
5

14
85

C
D

00
81

0
W

H
F-

14
85

C
-3

70
2

W
H

F-
14

85
C

-3
80

2
W

H
F-

14
85

C
-3

90
2

C
ol

le
ct

 D
at

e
6/

5/
20

00
6/

5/
20

00
6/

5/
20

00
6/

5/
20

00
11

/1
0/

20
03

11
/1

0/
20

03
11

/1
0/

20
03

S
am

pl
e 

D
ep

th
 (b

ls
)

8-
10

'
3-

5'
3-

5'
8-

10
'

1-
2'

1-
2'

1-
2'

TA
L 

M
et

al
s8  (m

g/
kg

)
A

lu
m

in
um

80
00

0/
*/

**
*/1

58
48

/7
60

00
/1

00
00

0/
50

33
90

0
15

50
0

34
20

0
37

40
0

61
20

54
80

85
50

A
nt

im
on

y
27

/3
70

/5
.4

/3
1/

41
0/

3.
5

--
--

--
--

--
--

--
A

rs
en

ic
2.

1/
12

/*
**

/3
.2

/0
.3

9/
1.

6/
10

5.
6

1
1.

7
3.

6
1.

1
0.

98
1.

2
B

ar
iu

m
12

0*
*/

13
00

00
/1

60
0/

23
.2

/5
40

0/
67

00
0/

16
5

4.
6

9.
9

22
.2

7.
2

10
.8

9.
8

11
.4

C
ad

m
iu

m
82

/1
70

0/
7.

5/
0.

58
/3

7/
45

0/
1.

6
--

--
--

--
--

--
--

C
al

ci
um

N
C

/N
C

/N
C

/3
96

/N
C

/N
C

/N
C

44
5

11
6

37
6

13
2

35
5

40
9

6.
13

C
hr

om
iu

m
21

0/
47

0/
38

/1
1/

21
0/

45
0/

0.
4

27
.6

12
.4

26
.7

37
.3

5.
1J

4.
4J

6.
7J

C
ob

al
t

17
00

/4
20

00
0/

**
*/

3/
90

0/
19

00
/2

0
--

--
--

--
--

--
--

C
op

pe
r

15
0*

*/
89

00
0/

**
*/9

.4
/3

10
0/

41
00

0/
40

7.
5

5.
6

10
.3

9.
3

2.
8

2.
1

3.
1

Iro
n

53
00

0/
*/

**
* /8

83
2/

23
00

0/
10

00
00

/2
00

21
80

0
82

70
14

30
0

26
70

0
30

40
25

30
36

50
Le

ad
40

0/
14

00
/*

**
/1

1.
4/

40
0/

80
0/

50
1.

1J
2.

4
4.

3J
1.

8J
5

2.
3

2.
8

M
ag

ne
si

um
N

C
/N

C
/N

C
/2

68
/N

C
/N

C
/N

C
31

.2
11

6
19

2
43

.7
14

0
11

8
15

6
M

an
ga

ne
se

35
00

/4
30

00
/*

**
/3

92
/1

80
0/

19
00

0/
10

0
1.

8J
14

10
.3

4.
7J

25
.6

36
.6

36
.3

M
er

cu
ry

3/
17

/2
.1

/0
.1

2/
23

/3
10

/0
.1

--
--

--
--

--
--

--
N

ic
ke

l
34

0*
*/

35
00

0/
13

0/
7.

2/
16

00
/2

00
00

/3
0

--
1.

7
2.

8J
0.

92
J

1.
8

1.
8

2.
8

P
ot

as
si

um
N

C
/N

C
/N

C
/1

77
/N

C
/N

C
/N

C
--

16
0

28
9

--
88

.9
47

.1
11

2
S

el
en

iu
m

44
0/

11
00

0/
5.

2/
0.

46
/3

90
/5

10
0/

0.
81

--
--

4.
8J

--
--

--
--

S
od

iu
m

N
C

/N
C

/N
C

/4
06

/N
C

/N
C

/N
C

97
.4

J
95

.7
99

.5
J

11
5J

--
--

--
V

an
ad

iu
m

67
**

/1
00

00
/9

80
/2

1.
8/

78
/1

00
0/

2.
0

47
.2

19
.9

41
.3

68
.1

8.
3

7.
3

10
.8

Zi
nc

26
00

0/
63

00
00

/*
**

/1
5.

4/
23

00
0/

10
00

00
/5

0
4.

3
8.

1
10

.7
4.

5
13

.2
J

6.
4J

10
J

C
ya

ni
de

9  (m
g/

kg
)

34
**

/1
10

00
/0

.8
/0

.2
8/

12
00

/1
20

00
/0

.9
--

--
--

1.
8J

--
--

--

1  D
ire

ct
 E

xp
os

ur
e 

lim
it 

fo
r r

es
id

en
tia

l a
re

a 
fro

m
 C

ha
pt

er
 6

2-
77

7,
 F

.A
.C

.  
17

 A
pr

il 
20

05
2  D

ire
ct

 E
xp

os
ur

e 
lim

it 
fo

r i
nd

us
tri

al
 a

re
a 

fro
m

 C
ha

pt
er

 6
2-

77
7,

 F
.A

.C
.  

 1
7 

A
pr

il 
20

05
3  L

ea
ch

ab
ili

ty
 fo

r g
ro

un
dw

at
er

 li
m

it 
fro

m
 C

ha
pt

er
 6

2-
77

7,
 F

.A
.C

.  
 1

7 
A

pr
il 

20
05

4  B
ac

kg
ro

un
d 

sc
re

en
in

g 
va

lu
e 

fro
m

 T
ab

le
 3

-9
, G

en
er

al
 In

fo
rm

at
io

n 
R

ep
or

t,R
em

ed
ia

l I
nv

es
tig

at
io

n 
an

d 
Fe

as
ab

ili
ty

 S
tu

dy
, A

B
B

, J
an

ua
ry

 1
99

8.
5/

6  E
P

A
 R

eg
io

n 
9 

S
up

er
fu

nd
 P

re
lim

in
ar

y 
R

em
ed

ia
tio

n 
G

oa
ls

 fo
r r

es
id

en
tia

l/i
nd

us
tri

al
.

7 E
P

A
 R

eg
io

n 
4 

R
is

k 
A

ss
es

sm
en

t G
ui

da
nc

e 
E

co
lo

gi
ca

l S
cr

ee
ni

ng
 V

al
ue

s.
8  S

W
-8

46
 6

01
0B

 a
nd

 7
47

0A
/7

47
1A

, 
9  E

P
A

 3
35

.2
* 

C
on

ta
m

in
an

t i
s 

no
t a

 h
ea

lth
 c

on
ce

rn
 fo

r t
hi

s 
de

fa
ul

t e
xp

os
ur

e 
sc

en
ar

io
.

**
 D

ire
ct

 e
xp

os
ur

e 
va

lu
e 

ba
se

d 
on

 a
cu

te
 to

xi
ci

ty
 c

on
si

de
ra

tio
ns

.
**

* 
Le

ac
ha

bi
lit

y 
va

lu
es

 m
ay

 b
e 

de
riv

ed
 u

si
ng

 th
e 

S
P

LP
 T

es
t t

o 
ca

lc
ul

at
e 

si
te

-s
pe

ci
fic

 S
C

TL
s 

or
 m

ay
 b

e 
de

te
rm

in
ed

 u
si

ng
 T

C
LP

 in
 th

e
   

 e
ve

nt
 o

ily
 w

as
te

s 
ar

e 
pr

es
en

t.
B

ol
d 

in
di

ca
te

s 
th

e 
ex

ce
ed

an
ce

 o
f l

im
its

.  
B

ol
d 

in
di

ca
te

s 
w

hi
ch

 re
gu

la
to

ry
 li

m
it 

ha
s 

be
en

 e
xc

ee
de

d.
N

C
 =

 n
o 

re
gu

la
to

ry
 c

rit
er

io
n 

av
ai

la
bl

e 
   

  
--

 =
 n

ot
 d

et
ec

te
d

J  In
di

ca
te

s 
th

e 
pr

es
en

ce
 o

f a
 c

he
m

ic
al

 a
t a

n 
es

tim
at

ed
 c

on
ce

nt
ra

tio
n.

 

D
E

11 /D
E

22 /L
E

3 /B
S

L4 /P
R

G
R

5 / P
R

G
I6 /R

A
G

7 
  

(m
g/

kg
)

TA
B

LE
 5

-5

A
N

A
LY

TI
C

A
L 

SU
M

M
A

R
Y 

FO
R

 IN
O

R
G

A
N

IC
 A

N
A

LY
TE

S 
D

ET
EC

TE
D

 IN
 S

U
B

SU
R

FA
C

E 
SO

IL
 S

A
M

PL
ES

 - 
SI

TE
 4

1
N

A
VA

L 
A

IR
 S

TA
TI

O
N

 W
H

IT
IN

G
 F

IE
LD

, M
IL

TO
N

, F
LO

R
ID

A
PA

G
E 

1 
O

F 
4

R
eg

ul
at

or
y 

C
rit

er
ia

    Rev. 2 
06/22/09

5-36TtNUS/TAL-09-053/0052-5.1 CTO 0079



S
am

pl
e 

Lo
ca

tio
n

W
H

F-
14

85
C

-S
B

40
W

H
F-

14
85

C
-S

B
41

W
H

F-
14

85
C

-S
B

42
W

H
F-

14
85

C
-S

B
43

W
H

F-
14

85
C

-S
B

44
W

H
F-

14
85

C
-S

B
45

W
H

F-
14

85
C

-S
B

46
S

am
pl

e 
N

o.
R

eg
ul

at
or

y 
C

rit
er

ia
W

H
F-

14
85

C
-4

00
2

W
H

F-
14

85
C

-4
10

2
W

H
F-

14
85

C
-4

20
2

W
H

F-
14

85
C

-4
30

2
W

H
F-

14
85

C
-4

40
2

W
H

F-
14

85
C

-4
50

2
W

H
F-

14
85

C
-4

60
2

C
ol

le
ct

 D
at

e
11

/1
0/

20
03

11
/1

1/
20

03
11

/1
1/

20
03

11
/1

1/
20

03
11

/1
1/

20
03

11
/1

1/
20

03
11

/1
1/

20
03

S
am

pl
e 

D
ep

th
 (b

ls
)

1-
2'

1-
2'

1-
2'

1-
2'

1-
2'

1-
2'

1-
2'

D
E

11 /D
E

22 /L
E

3 /B
S

L4 /P
R

G
R

5 / 
P

R
G

I6 /R
A

G
7 

  (m
g/

kg
)

TA
L 

M
et

al
s8  (m

g/
kg

)
A

lu
m

in
um

80
00

0/
*/

**
*/1

58
48

/7
60

00
/1

00
00

0/
50

11
80

0
66

70
11

10
0

22
00

0
98

70
10

50
0

10
90

0
A

nt
im

on
y

27
/3

70
/5

.4
/3

1/
41

0/
3.

5
--

--
--

0.
55

0.
82

--
--

A
rs

en
ic

2.
1/

12
/*

**
/3

.2
/0

.3
9/

1.
6/

10
1.

7
1.

2
1.

3
15

.2
2.

2
1.

5
1.

3
B

ar
iu

m
12

0*
*/

13
00

00
/1

60
0/

23
.2

/5
40

0/
67

00
0/

16
5

11
.7

9.
7

12
48

.1
17

.1
15

.6
12

C
ad

m
iu

m
82

/1
70

0/
7.

5/
0.

58
/3

7/
45

0/
1.

6
--

--
--

2.
2

--
--

--
C

al
ci

um
N

C
/N

C
/N

C
/3

96
/N

C
/N

C
/N

C
38

0
46

1
48

2
14

30
49

3
48

1
94

.8
C

hr
om

iu
m

21
0/

47
0/

38
/1

1/
21

0/
45

0/
0.

4
9.

1J
6.

6J
8.

6J
34

.3
J

8.
5J

8.
5J

8.
5J

C
ob

al
t

17
00

/4
20

00
0/

**
*/

3/
90

0/
19

00
/2

0
--

--
--

2.
4

--
--

--
C

op
pe

r
15

0*
*/

89
00

0/
**

*/9
.4

/3
10

0/
41

00
0/

40
3.

4
3

3.
9

26
4.

5
3.

5
3.

6
Iro

n
53

00
0/

*/
**

* /8
83

2/
23

00
0/

10
00

00
/2

00
55

10
34

90
54

70
14

80
0

44
40

47
70

48
00

Le
ad

40
0/

14
00

/*
**

/1
1.

4/
40

0/
80

0/
50

2.
8

16
3.

8
27

3J
7.

1J
10

.4
J

3.
6J

M
ag

ne
si

um
N

C
/N

C
/N

C
/2

68
/N

C
/N

C
/N

C
14

8
11

4
15

6
31

3
16

8
16

1
12

2
M

an
ga

ne
se

35
00

/4
30

00
/*

**
/3

92
/1

80
0/

19
00

0/
10

0
22

.8
36

.5
36

.4
41

0J
52

.3
J

35
J

8J

M
er

cu
ry

3/
17

/2
.1

/0
.1

2/
23

/3
10

/0
.1

--
--

--
0.

05
9J

0.
01

5J
0.

02
2J

0.
04

5J

N
ic

ke
l

34
0*

*/
35

00
0/

13
0/

7.
2/

16
00

/2
00

00
/3

0
2.

1
1.

7
2.

1
6.

1
2.

3
2.

7
2.

2
P

ot
as

si
um

N
C

/N
C

/N
C

/1
77

/N
C

/N
C

/N
C

12
6

12
6

22
1

30
6

75
.8

12
8

18
6

S
el

en
iu

m
44

0/
11

00
0/

5.
2/

0.
46

/3
90

/5
10

0/
0.

81
--

--
--

--
--

--
--

S
od

iu
m

N
C

/N
C

/N
C

/4
06

/N
C

/N
C

/N
C

--
--

--
--

--
--

--
V

an
ad

iu
m

67
**

/1
00

00
/9

80
/2

1.
8/

78
/1

00
0/

2.
0

15
9.

3
13

.5
37

.7
12

.7
13

.8
13

.8
Zi

nc
26

00
0/

63
00

00
/*

**
/1

5.
4 /

23
00

0/
10

00
00

/5
0

4.
7J

11
J

8.
8J

24
6J

8.
9J

7.
8J

4.
5J

C
ya

ni
de

9  (m
g/

kg
)

34
**

/1
10

00
/0

.8
/0

.2
8/

12
00

/1
20

00
/0

.9
--

--
--

--
0.

31
--

--

1  D
ire

ct
 E

xp
os

ur
e 

lim
it 

fo
r r

es
id

en
tia

l a
re

a 
fro

m
 C

ha
pt

er
 6

2-
77

7,
 F

.A
.C

.  
17

 A
pr

il 
20

05
2  D

ire
ct

 E
xp

os
ur

e 
lim

it 
fo

r i
nd

us
tri

al
 a

re
a 

fro
m

 C
ha

pt
er

 6
2-

77
7,

 F
.A

.C
.  

 1
7 

A
pr

il 
20

05
3  L

ea
ch

ab
ili

ty
 fo

r g
ro

un
dw

at
er

 li
m

it 
fro

m
 C

ha
pt

er
 6

2-
77

7,
 F

.A
.C

.  
 1

7 
A

pr
il 

20
05

4  B
ac

kg
ro

un
d 

sc
re

en
in

g 
va

lu
e 

fro
m

 T
ab

le
 3

-9
, G

en
er

al
 In

fo
rm

at
io

n 
R

ep
or

t,R
em

ed
ia

l I
nv

es
tig

at
io

n 
an

d 
Fe

as
ab

ili
ty

 S
tu

dy
, A

B
B

, J
an

ua
ry

 1
99

8.
5/

6  E
P

A
 R

eg
io

n 
9 

S
up

er
fu

nd
 P

re
lim

in
ar

y 
R

em
ed

ia
tio

n 
G

oa
ls

 fo
r r

es
id

en
tia

l/i
nd

us
tri

al
.

7 E
P

A
 R

eg
io

n 
4 

R
is

k 
A

ss
es

sm
en

t G
ui

da
nc

e 
E

co
lo

gi
ca

l S
cr

ee
ni

ng
 V

al
ue

s.
8  S

W
-8

46
 6

01
0B

 a
nd

 7
47

0A
/7

47
1A

, 
9  E

P
A

 3
35

.2
* 

C
on

ta
m

in
an

t i
s 

no
t a

 h
ea

lth
 c

on
ce

rn
 fo

r t
hi

s 
de

fa
ul

t e
xp

os
ur

e 
sc

en
ar

io
.

**
 D

ire
ct

 e
xp

os
ur

e 
va

lu
e 

ba
se

d 
on

 a
cu

te
 to

xi
ci

ty
 c

on
si

de
ra

tio
ns

.
**

* 
Le

ac
ha

bi
lit

y 
va

lu
es

 m
ay

 b
e 

de
riv

ed
 u

si
ng

 th
e 

S
P

LP
 T

es
t t

o 
ca

lc
ul

at
e 

si
te

-s
pe

ci
fic

 S
C

TL
s 

or
 m

ay
 b

e 
de

te
rm

in
ed

 u
si

ng
 T

C
LP

 in
 th

e
   

 e
ve

nt
 o

ily
 w

as
te

s 
ar

e 
pr

es
en

t.
B

ol
d 

in
di

ca
te

s 
th

e 
ex

ce
ed

an
ce

 o
f l

im
its

.  
B

ol
d 

in
di

ca
te

s 
w

hi
ch

 re
gu

la
to

ry
 li

m
it 

ha
s 

be
en

 e
xc

ee
de

d.
N

C
 =

 n
o 

re
gu

la
to

ry
 c

rit
er

io
n 

av
ai

la
bl

e 
   

  
--

 =
 n

ot
 d

et
ec

te
d

J  In
di

ca
te

s 
th

e 
pr

es
en

ce
 o

f a
 c

he
m

ic
al

 a
t a

n 
es

tim
at

ed
 c

on
ce

nt
ra

tio
n.

 

TA
B

LE
 5

-5

A
N

A
LY

TI
C

A
L 

SU
M

M
A

R
Y 

FO
R

 IN
O

R
G

A
N

IC
 A

N
A

LY
TE

S 
D

ET
EC

TE
D

 IN
 S

U
B

SU
R

FA
C

E 
SO

IL
 S

A
M

PL
ES

 - 
SI

TE
 4

1
N

A
VA

L 
A

IR
 S

TA
TI

O
N

 W
H

IT
IN

G
 F

IE
LD

, M
IL

TO
N

, F
LO

R
ID

A
PA

G
E 

2 
O

F 
4

    Rev. 2 
06/22/09

5-37TtNUS/TAL-09-053/0052-5.1 CTO 0079



S
am

pl
e 

Lo
ca

tio
n

W
H

F-
14

85
C

-S
B

47
W

H
F-

14
85

C
-S

B
37

W
H

F-
14

85
C

-S
B

38
W

H
F-

14
85

C
-S

B
39

W
H

F-
14

85
C

-S
B

40
W

H
F-

14
85

C
-S

B
41

W
H

F-
14

85
C

-S
B

42
S

am
pl

e 
N

o.
W

H
F-

14
85

C
-4

70
2

W
H

F-
14

85
C

-3
70

3
W

H
F-

14
85

C
-3

80
3

W
H

F-
14

85
C

-3
90

3
W

H
F-

14
85

C
-4

00
3

W
H

F-
14

85
C

-4
10

3
W

H
F-

14
85

C
-4

20
3

C
ol

le
ct

 D
at

e
11

/1
1/

20
03

11
/1

0/
20

03
11

/1
0/

20
03

11
/1

0/
20

03
11

/1
0/

20
03

11
/1

1/
20

03
11

/1
1/

20
03

S
am

pl
e 

D
ep

th
 (b

ls
)

1-
2'

2-
3'

2-
3'

2-
3'

2-
3'

2-
3'

2-
3'

TA
L 

M
et

al
s8  (m

g/
kg

)
A

lu
m

in
um

80
00

0/
*/

**
*/1

58
48

/7
60

00
/1

00
00

0/
50

79
70

73
20

56
70

16
40

0
16

10
0

13
50

0
16

40
0

A
nt

im
on

y
27

/3
70

/5
.4

/3
1/

41
0/

3.
5

--
--

--
--

--
--

--
A

rs
en

ic
2.

1/
12

/*
**

/3
.2

/0
.3

9/
1.

6/
10

1.
1

1.
3

0.
99

2.
9

3.
5

1.
7

1.
2

B
ar

iu
m

12
0*

*/
13

00
00

/1
60

0/
23

.2
/5

40
0/

67
00

0/
16

5
13

.7
11

.1
9.

5
12

.7
12

.2
13

.5
13

.8
C

ad
m

iu
m

82
/1

70
0/

7.
5/

0.
58

/3
7/

45
0/

1.
6

--
--

--
--

--
--

--
C

al
ci

um
N

C
/N

C
/N

C
/3

96
/N

C
/N

C
/N

C
63

2
32

0
23

8
42

3
35

7
50

9
24

0
C

hr
om

iu
m

21
0/

47
0/

38
/1

1/
21

0/
45

0/
0.

4
6.

5J
6.

6J
4.

9J
14

.6
J

13
.1

J
10

.6
J

12
.2

J

C
ob

al
t

17
00

/4
20

00
0/

**
*/

3/
90

0/
19

00
/2

0
--

--
--

--
--

--
--

C
op

pe
r

15
0*

*/
89

00
0/

**
*/

9.
4/

31
00

/4
10

00
/4

0
3.

3
2.

4
1.

6
3.

8
3.

4
4.

9
3.

6
Iro

n
53

00
0/

*/
**

*/8
83

2/
23

00
0/

10
00

00
/2

00
34

00
38

00
29

50
95

10
84

70
67

10
50

80
Le

ad
40

0/
14

00
/*

**
/1

1.
4/

40
0/

80
0/

50
6.

1J
3.

6
2.

2
3.

2
3

7.
1

3.
3

M
ag

ne
si

um
N

C
/N

C
/N

C
/2

68
/N

C
/N

C
/N

C
12

8
15

1
13

9
16

4
15

3
15

7
13

5
M

an
ga

ne
se

35
00

/4
30

00
/*

**
/3

92
/1

80
0/

19
00

0/
10

0
54

J
9.

5
8

10
.8

24
.4

10
.4

8.
3

M
er

cu
ry

3/
17

/2
.1

/0
.1

2/
23

/3
10

/0
.1

0.
02

8J
--

--
--

--
--

--
N

ic
ke

l
34

0*
*/

35
00

0/
13

0/
7.

2/
16

00
/2

00
00

/3
0

2.
1

2
1.

9
2.

7
2.

1
2

2.
3

P
ot

as
si

um
N

C
/N

C
/N

C
/1

77
/N

C
/N

C
/N

C
13

2
12

0
75

.9
14

0
11

1
16

0
26

7
S

el
en

iu
m

44
0/

11
00

0/
5.

2/
0.

46
/3

90
/5

10
0/

0.
81

--
--

--
--

--
--

--
S

od
iu

m
N

C
/N

C
/N

C
/4

06
/N

C
/N

C
/N

C
--

--
--

--
--

--
--

V
an

ad
iu

m
67

**
/1

00
00

/9
80

/2
1.

8/
78

/1
00

0/
2.

0
9.

9
10

.5
8.

1
22

.9
23

15
.8

17
Zi

nc
26

00
0/

63
00

00
/*

**
/1

5.
4 /

23
00

0/
10

00
00

/5
0

10
.2

J
8.

5J
7.

8J
18

.5
J

4.
6J

7J
12

.3
J

C
ya

ni
de

9  (m
g/

kg
)

34
**

/1
10

00
/0

.8
/0

.2
8/

12
00

/1
20

00
/0

.9
--

--
--

--
--

--
--

1  D
ire

ct
 E

xp
os

ur
e 

lim
it 

fo
r r

es
id

en
tia

l a
re

a 
fro

m
 C

ha
pt

er
 6

2-
77

7,
 F

.A
.C

.  
17

 A
pr

il 
20

05
2  D

ire
ct

 E
xp

os
ur

e 
lim

it 
fo

r i
nd

us
tri

al
 a

re
a 

fro
m

 C
ha

pt
er

 6
2-

77
7,

 F
.A

.C
.  

 1
7 

A
pr

il 
20

05
3  L

ea
ch

ab
ili

ty
 fo

r g
ro

un
dw

at
er

 li
m

it 
fro

m
 C

ha
pt

er
 6

2-
77

7,
 F

.A
.C

.  
 1

7 
A

pr
il 

20
05

4  B
ac

kg
ro

un
d 

sc
re

en
in

g 
va

lu
e 

fro
m

 T
ab

le
 3

-9
, G

en
er

al
 In

fo
rm

at
io

n 
R

ep
or

t,R
em

ed
ia

l I
nv

es
tig

at
io

n 
an

d 
Fe

as
ab

ili
ty

 S
tu

dy
, A

B
B

, J
an

ua
ry

 1
99

8.
5/

6  E
P

A
 R

eg
io

n 
9 

S
up

er
fu

nd
 P

re
lim

in
ar

y 
R

em
ed

ia
tio

n 
G

oa
ls

 fo
r r

es
id

en
tia

l/i
nd

us
tri

al
.

7 E
P

A
 R

eg
io

n 
4 

R
is

k 
A

ss
es

sm
en

t G
ui

da
nc

e 
E

co
lo

gi
ca

l S
cr

ee
ni

ng
 V

al
ue

s.
8  S

W
-8

46
 6

01
0B

 a
nd

 7
47

0A
/7

47
1A

, 
9  E

P
A

 3
35

.2
* 

C
on

ta
m

in
an

t i
s 

no
t a

 h
ea

lth
 c

on
ce

rn
 fo

r t
hi

s 
de

fa
ul

t e
xp

os
ur

e 
sc

en
ar

io
.

**
 D

ire
ct

 e
xp

os
ur

e 
va

lu
e 

ba
se

d 
on

 a
cu

te
 to

xi
ci

ty
 c

on
si

de
ra

tio
ns

.
**

* 
Le

ac
ha

bi
lit

y 
va

lu
es

 m
ay

 b
e 

de
riv

ed
 u

si
ng

 th
e 

S
P

LP
 T

es
t t

o 
ca

lc
ul

at
e 

si
te

-s
pe

ci
fic

 S
C

TL
s 

or
 m

ay
 b

e 
de

te
rm

in
ed

 u
si

ng
 T

C
LP

 in
 th

e
   

 e
ve

nt
 o

ily
 w

as
te

s 
ar

e 
pr

es
en

t.
B

ol
d 

in
di

ca
te

s 
th

e 
ex

ce
ed

an
ce

 o
f l

im
its

.  
B

ol
d 

in
di

ca
te

s 
w

hi
ch

 re
gu

la
to

ry
 li

m
it 

ha
s 

be
en

 e
xc

ee
de

d.
N

C
 =

 n
o 

re
gu

la
to

ry
 c

rit
er

io
n 

av
ai

la
bl

e 
   

  
--

 =
 n

ot
 d

et
ec

te
d

J  In
di

ca
te

s 
th

e 
pr

es
en

ce
 o

f a
 c

he
m

ic
al

 a
t a

n 
es

tim
at

ed
 c

on
ce

nt
ra

tio
n.

 

R
eg

ul
at

or
y 

C
rit

er
ia

D
E

11 /D
E

22 /L
E

3 /B
S

L4 /P
R

G
R

5 / 
P

R
G

I6 /R
A

G
7 

  (m
g/

kg
)

PA
G

E 
3 

O
F 

4

TA
B

LE
 5

-5

A
N

A
LY

TI
C

A
L 

SU
M

M
A

R
Y 

FO
R

 IN
O

R
G

A
N

IC
 A

N
A

LY
TE

S 
D

ET
EC

TE
D

 IN
 S

U
B

SU
R

FA
C

E 
SO

IL
 S

A
M

PL
ES

 - 
SI

TE
 4

1
N

A
VA

L 
A

IR
 S

TA
TI

O
N

 W
H

IT
IN

G
 F

IE
LD

, M
IL

TO
N

, F
LO

R
ID

A

    Rev. 2 
06/22/09

5-38TtNUS/TAL-09-053/0052-5.1 CTO 0079



S
am

pl
e 

Lo
ca

tio
n

W
H

F-
14

85
C

-S
B

43
W

H
F-

14
85

C
-S

B
44

W
H

F-
14

85
C

-S
B

45
W

H
F-

14
85

C
-S

B
46

W
H

F-
14

85
C

-S
B

47
S

am
pl

e 
N

o.
W

H
F-

14
85

C
-4

30
3

W
H

F-
14

85
C

-4
40

3
W

H
F-

14
85

C
-4

50
3

W
H

F-
14

85
C

-4
60

3
W

H
F-

14
85

C
-4

70
3

C
ol

le
ct

 D
at

e
11

/1
1/

20
03

11
/1

1/
20

03
11

/1
1/

20
03

11
/1

1/
20

03
11

/1
1/

20
03

S
am

pl
e 

D
ep

th
 (b

ls
)

2-
3'

2-
3'

2-
3'

2-
3'

2-
3'

TA
L 

M
et

al
s8  (m

g/
kg

)
A

lu
m

in
um

80
00

0/
*/

**
*/1

58
48

/7
60

00
/1

00
00

0/
50

12
10

0
11

20
0

16
40

0
14

90
0

10
90

0
A

nt
im

on
y

27
/3

70
/5

.4
/3

1/
41

0/
3.

5
10

.7
0.

51
--

--
--

A
rs

en
ic

2.
1/

12
/*

**
/3

.2
/0

.3
9/

1.
6/

10
6

1.
9

1.
7

1.
5

1.
4

B
ar

iu
m

12
0*

*/
13

00
00

/1
60

0/
23

.2
/5

40
0/

67
00

0/
16

5
73

.8
13

.6
13

.9
14

10
.9

C
ad

m
iu

m
82

/1
70

0/
7.

5/
0.

58
/3

7/
45

0/
1.

6
0.

86
--

--
--

--
C

al
ci

um
N

C
/N

C
/N

C
/3

96
/N

C
/N

C
/N

C
15

70
43

4
60

.3
83

.4
24

3
C

hr
om

iu
m

21
0/

47
0/

38
/1

1/
21

0/
45

0/
0.

4
23

.3
J

9.
1J

12
.2

J
11

.2
J

8.
6J

C
ob

al
t

17
00

/4
20

00
0/

**
*/

3/
90

0/
19

00
/2

0
1.

4
--

--
--

--
C

op
pe

r
15

0*
*/

89
00

0/
**

*/9
.4

/3
10

0/
41

00
0/

40
17

.9
4

3.
6

3.
7

2.
6

Iro
n

53
00

0/
*/

**
* /8

83
2/

23
00

0/
10

00
00

/2
00

89
50

55
00

54
30

50
80

41
50

Le
ad

40
0/

14
00

/*
**

/1
1.

4/
40

0/
80

0/
50

32
2J

6.
1J

2.
9J

3J
3J

M
ag

ne
si

um
N

C
/N

C
/N

C
/2

68
/N

C
/N

C
/N

C
21

0
17

2
11

2
12

7
12

0
M

an
ga

ne
se

35
00

/4
30

00
/*

**
/3

92
/1

80
0/

19
00

0/
10

0
14

4J
15

.9
J

4.
2J

7.
2J

6.
1J

M
er

cu
ry

3/
17

/2
.1

/0
.1

2/
23

/3
10

/0
.1

0.
07

8J
0.

02
4J

0.
01

5J
0.

00
75

J
0.

03
1J

N
ic

ke
l

34
0*

*/
35

00
0/

13
0/

7.
2/

16
00

/2
00

00
/3

0
5

2.
4

1.
8

2.
3

1.
8

P
ot

as
si

um
N

C
/N

C
/N

C
/1

77
/N

C
/N

C
/N

C
13

5
78

.8
13

8
15

4
77

S
el

en
iu

m
44

0/
11

00
0/

5.
2/

0.
46

/3
90

/5
10

0/
0.

81
--

--
--

--
--

S
od

iu
m

N
C

/N
C

/N
C

/4
06

/N
C

/N
C

/N
C

--
--

--
--

--
V

an
ad

iu
m

67
**

/1
00

00
/9

80
/2

1.
8/

78
/1

00
0/

2.
0

20
14

.4
18

.6
16

.5
13

.2
Zi

nc
26

00
0/

63
00

00
/*

**
/1

5.
4 /

23
00

0/
10

00
00

/5
0

21
7J

6.
5J

6.
8J

6.
4J

46
.5

J

C
ya

ni
de

9  (m
g/

kg
)

34
**

/1
10

00
/0

.8
/0

.2
8/

12
00

/1
20

00
/0

.9
--

--
--

--
--

1  D
ire

ct
 E

xp
os

ur
e 

lim
it 

fo
r r

es
id

en
tia

l a
re

a 
fro

m
 C

ha
pt

er
 6

2-
77

7,
 F

.A
.C

.  
17

 A
pr

il 
20

05
2  D

ire
ct

 E
xp

os
ur

e 
lim

it 
fo

r i
nd

us
tri

al
 a

re
a 

fro
m

 C
ha

pt
er

 6
2-

77
7,

 F
.A

.C
.  

 1
7 

A
pr

il 
20

05
3  L

ea
ch

ab
ili

ty
 fo

r g
ro

un
dw

at
er

 li
m

it 
fro

m
 C

ha
pt

er
 6

2-
77

7,
 F

.A
.C

.  
 1

7 
A

pr
il 

20
05

4  B
ac

kg
ro

un
d 

sc
re

en
in

g 
va

lu
e 

fro
m

 T
ab

le
 3

-9
, G

en
er

al
 In

fo
rm

at
io

n 
R

ep
or

t,R
em

ed
ia

l I
nv

es
tig

at
io

n 
an

d 
Fe

as
ab

ili
ty

 S
tu

dy
, A

B
B

, J
an

ua
ry

 1
99

8.
5/

6  E
P

A
 R

eg
io

n 
9 

S
up

er
fu

nd
 P

re
lim

in
ar

y 
R

em
ed

ia
tio

n 
G

oa
ls

 fo
r r

es
id

en
tia

l/i
nd

us
tri

al
.

7 E
P

A
 R

eg
io

n 
4 

R
is

k 
A

ss
es

sm
en

t G
ui

da
nc

e 
E

co
lo

gi
ca

l S
cr

ee
ni

ng
 V

al
ue

s.
8  S

W
-8

46
 6

01
0B

 a
nd

 7
47

0A
/7

47
1A

, 
9  E

P
A

 3
35

.2
* 

C
on

ta
m

in
an

t i
s 

no
t a

 h
ea

lth
 c

on
ce

rn
 fo

r t
hi

s 
de

fa
ul

t e
xp

os
ur

e 
sc

en
ar

io
.

**
 D

ire
ct

 e
xp

os
ur

e 
va

lu
e 

ba
se

d 
on

 a
cu

te
 to

xi
ci

ty
 c

on
si

de
ra

tio
ns

.
**

* 
Le

ac
ha

bi
lit

y 
va

lu
es

 m
ay

 b
e 

de
riv

ed
 u

si
ng

 th
e 

S
P

LP
 T

es
t t

o 
ca

lc
ul

at
e 

si
te

-s
pe

ci
fic

 S
C

TL
s 

or
 m

ay
 b

e 
de

te
rm

in
ed

 u
si

ng
 T

C
LP

 in
 th

e
   

 e
ve

nt
 o

ily
 w

as
te

s 
ar

e 
pr

es
en

t.
B

ol
d 

in
di

ca
te

s 
th

e 
ex

ce
ed

an
ce

 o
f l

im
its

.  
B

ol
d 

in
di

ca
te

s 
w

hi
ch

 re
gu

la
to

ry
 li

m
it 

ha
s 

be
en

 e
xc

ee
de

d.
N

C
 =

 n
o 

re
gu

la
to

ry
 c

rit
er

io
n 

av
ai

la
bl

e 
   

  
--

 =
 n

ot
 d

et
ec

te
d

J  In
di

ca
te

s 
th

e 
pr

es
en

ce
 o

f a
 c

he
m

ic
al

 a
t a

n 
es

tim
at

ed
 c

on
ce

nt
ra

tio
n.

 

R
eg

ul
at

or
y 

C
rit

er
ia

PA
G

E 
4 

O
F 

4

D
E

11 /D
E

22 /L
E

3 /B
S

L4 /P
R

G
R

5 / 
P

R
G

I6 /R
A

G
7 

  (m
g/

kg
)

TA
B

LE
 5

-5

A
N

A
LY

TI
C

A
L 

SU
M

M
A

R
Y 

FO
R

 IN
O

R
G

A
N

IC
 A

N
A

LY
TE

S 
D

ET
EC

TE
D

 IN
 S

U
B

SU
R

FA
C

E 
SO

IL
 S

A
M

PL
ES

 - 
SI

TE
 4

1
N

A
VA

L 
A

IR
 S

TA
TI

O
N

 W
H

IT
IN

G
 F

IE
LD

, M
IL

TO
N

, F
LO

R
ID

A

    Rev. 2 
06/22/09

5-39TtNUS/TAL-09-053/0052-5.1 CTO 0079



Rev. 2 
06/22/09 

TtNUS/TAL-09-053/0052-5.1 5-40                      CTO 0079 

Twenty of the TAL metals were detected in at least one subsurface soil sample at Site 41 (Table 5-4).  

Antimony was detected at a concentration exceeding the LE primary criterion in the sample from location  

 
SB43 (Table 5-4 and Figure 5-6).  No other metals were found at concentrations exceeding the primary or 

secondary criteria.  See the discussion of arsenic and vanadium in the first section of Chapter 5.0. 

 

Cyanide was detected in two of the samples, and the concentration in the sample from SB08 exceeded 

the primary criterion for leaching (Figure 5-6). 

 

5.2.3 SPLP Results 

The samples collected at locations SB05 through SB08 were prepared using the SPLP methods to 

evaluate the potential impact from site soils to groundwater.  All four samples were analyzed for TCL 

pesticides and TAL metals. 

 

No pesticides were detected in any of the samples.  Calcium and mercury were both detected in the 

samples from locations at least one sample.  No SPLP analytes were detected at concentrations that 

exceeded the primary criteria. 

 

5.3  CONCLUSIONS 

5.3.1 Surface Soil 

SVOCs 
SVOC contamination (concentrations exceeding at least one primary criterion - exceedances) was found 

at Site 41.  Apparent “hot spots” have been delineated near SB47 and SS06.  Another apparent hot spot 

is at SB41.  This area is delineated in the sense that it is bounded by samples without exceedances in all 

directions except to the west where the former building was located.  For the purposes of this RI any area 

where there was a fixed-base laboratory detection will be considered contaminated material. 

 

An area of surface soil SVOC contamination west of the initial estimated location of the former building is 

partially delineated.  Multiple samples contained SVOC exceedances in this area.  The nearest sample to 

the south of this area that was analyzed for SVOCs is more than 35 feet from SB32 (southernmost 

sample with detected SVOC exceedances in the area), but there are several samples to the south, 

southeast, and east that did not contain SVOCs at concentrations exceeding primary criteria. 

 

A larger area north of the initial estimated location of the former building and the revised location of the 

building is not defined to the north, northeast, or northwest. 
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Pesticides 
A large area of surface soil pesticide exceedances has been partially delineated to the southeast and 

northwest.  However, the boundaries of this area have not been defined to the east, northeast, or 

southwest. 

 

Metals 
Two areas of metals exceedances in surface soil have been partially defined.  The limits of an apparent 

hot spot associated with SB37 have not been defined to the south or southwest. 

 

An area of exceedances associated with SB43 and SB44 has not been defined to the northwest, north, or 

northeast. 

 
SPLP Leachate 

Lead from surface soil samples from locations SS01, SS04, SS05, and SS06 was the only analyte found 

at concentrations exceeding primary criteria in the SPLP leachate samples.  See Chapter 5.0 for a 

discussion of aluminum, iron, manganese, and vanadium. 

 

5.3.2 Subsurface Soil 

SVOCs 
An apparent hot spot at SB43 has been delineated in the sense that it is bounded by samples without 

exceedances in all directions except to the south where the former building was located.  The sampling 

effort was not designed to find contamination under the former building footprint where contamination was 

not considered likely. 

 

A second area associated with locations SB31 and SB35 is well defined in all directions except to the 

southwest of SB35. 

 

Pesticides 
The limits of an apparent hot spot associated with SB37 have not been defined to the south or southwest. 

 

An area of exceedances associated with SB41 and SB43 has been laterally delineated in the sense that it 

is bounded by samples without exceedances in all directions except to the south and west where the 

former building was located.  However, the vertical limit of contamination has not been defined at SB43 

(the deepest sample at this location was the 5 to 6 foot sample, and it contained a dieldrin exceedance). 
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Metals 
The limits of an apparent hot spot at SB43 have not been defined to the north, northeast, or east.  This 

area has been defined to the south and southwest in the sense that it is bounded by samples without 

exceedances in these directions where the former building was located.  See the first part of Chapter 5.0 

for a discussion of arsenic and vanadium. 

 

5.3.3 General Trends 
 
There is minor overlapping of hotspots in surface soil as well as overlapping of hotspots in subsurface 

soil, including SB43 exceedances in metals, pesticide and SVOCs.  Subsurface samples exceeding in 

SVOCs overlap in surface and subsurface soil samples at sample locations SS13, SB31, and the 

adjacent surrounding area.
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6.0 HUMAN HEALTH RISK ASSESSMENT 

This section presents the human health risk assessment (HHRA) for soil at Site 41.  The objective of the 

risk assessment is to determine whether detected concentrations of chemicals in soil pose significant 

threats to potential human receptors under current and/or future land use.  The potential risks to receptors 

are estimated based on the assumption no further actions are taken to control contaminant releases or 

prevent receptor exposure.   

 

6.1 HUMAN HEALTH RISK ASSESSMENT PROTOCOL 

The following U.S. Environmental Protection Agency (USEPA), Florida Department of Environmental 

Protection (FDEP), and Navy guidance documents and regulations were used to develop the HHRA 

methodology and to evaluate potential risks for each site: 

 

• Conducting Human Health Risk Assessments under the Environmental Restoration Program, 

Department of the Navy, February 2001.    

 

• Navy Policy on the Use of Chemical Background Levels, Department of the Navy, January 2004.   

 

• Technical Report: Development of Soil Cleanup Target Levels for Chapter 62-777, F.A.C., Florida 

Department of Environmental Protection (FDEP), February 2005.    

 

• State of Florida Chapter 62-780 F.A.C., Contaminated Site Cleanup Criteria, April 2005. 

 

• Risk Assessment Guidance for Superfund:  Volume I, Human Health Evaluation Manual (Part A), 

USEPA, December 1989.   

 

• Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors, 

USEPA, March 1991.     

 

• Guidance for Data Usability in Risk Assessment (Part A), USEPA, April 1992.    

 

• Supplemental Guidance to RAGS:  Calculating the Concentration Term, USEPA, May 1992.     

 

• Preliminary Review Draft:  Superfund’s Standard Default Exposure Factors for the Central 

Tendency and Reasonable Maximum Exposure, USEPA, May 1993.   
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• Soil Screening Guidance: Technical Background Document, USEPA, July 1996. 

 

• Exposure Factors Handbook, USEPA, August 1997.    

 

• Supplemental Guidance to RAGS: Region IV Bulletins, Human Health Risk Assessment, USEPA 

Region 4, May 2000. 

 

• Role of Background in the CERCLA Cleanup Program, USEPA, April 2002.  

 

• Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste 

Sites, USEPA, December 2002a.     

 

• Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, USEPA, 

December 2002b.    

 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance, Dermal Risk Assessment), USEPA, July 2004.   

 

The components of a HHRA are addressed in the following sections: 

 

• Data Evaluation Protocol [including data usability assessment; chemical of potential concern 

(COPC)] selection) 

 

• Exposure Assessment 

 

• Toxicity Assessment  

 

• Risk Characterization 

 

• Uncertainty Analysis 

 

The risk assessment presented in this report considers both USEPA and FDEP policies and guidelines 

available for conducting human health risk assessments.  Quantitative risk estimates are developed for 

receptor exposure to surface soil and subsurface soil using the “risk-ratio” approach defined in Section 

6.3.3.  USEPA Region IV supports the use of this technique.  Additionally, comparisons of site soil 

concentrations to FDEP Clean-up Target Level (CTLs) recommended in FDEP Rule 62-780 are provided 
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(Section 6.6).  This rule presents a phased risk-based corrective action process (RBCAP) that is iterative 

and tailors site rehabilitation tasks to site-specific conditions and risks. 

 

6.1.1 Data Evaluation Protocol 

Data evaluation, the first component of a baseline HHRA, is a two-step, medium-specific task involving 

the compilation and evaluation of analytical data.  The first step involves the compilation of the analytical 

database and an evaluation of data usability for purposes of HHRA.  The second step of the data 

evaluation is the selection of a medium-specific list of COPCs which are used to quantitatively or 

qualitatively determine potential human health risks for site media.  COPCs are selected primarily based 

on a toxicity screen (i.e., a comparison of site contaminant concentrations to conservative toxicity 

screening values) and a background screen (i.e., a comparison of site concentrations to background 

concentrations).  In addition, as discussed below, factors such as frequency of detection are considered 

in some cases.  The results of the COPC selection process are presented in Section 6.2. 

 

6.1.1.1 Data Usability 

Data collected from the field investigation were used to assess risks to potential human receptors.  The 

data were validated according to USEPA National Validation Functional Guidelines for Organic Data 

Review (October 1999), the Laboratory and Data Validation Functional Guidelines for Evaluation of 

Inorganic Analysis (February 1994), and TtNUS Standard Operating Procedures.  
 

All detected concentrations with "J" qualifiers are considered positive detections and were used in the risk 

evaluation.  Data with "U" and "UJ" qualifiers and data qualified because of blank contamination were 

retained and evaluated as nondetects.  Field measurements and data regarded as unreliable (i.e., 

qualified as "R" during the data validation process) were not used in the quantitative risk assessment.   
 

6.1.1.2 Selection of Chemicals of Potential Concern for Quantitative Risk Assessment 

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and 

exposure routes quantitatively evaluated in the baseline HHRA to those site-related constituents that 

dominate overall potential risks.  Screening, primarily by risk-based concentrations and basewide 

background levels, is used to focus the risk assessment on meaningful chemicals and exposure routes. 

 

In most cases, a chemical is selected as a COPC and retained for further quantitative risk evaluation if 

the maximum detection in a sampled medium exceeds the selected risk-based concentration(s) (i.e., the 

COPC screening level) and the chemical is determined to be present at concentrations exceeding 

background.  This second condition applies only to those chemicals for which background comparison is 
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possible and appropriate (e.g., metals).  Background data are not available for organic chemicals.  

Chemicals eliminated from further evaluation at this time are assumed to present minimal risks to 

potential human receptors. 

 

6.1.1.2.1 COPC Screening Levels 

Several types of screening concentrations were used to identify COPCs for soil at Site 41.  Screening 

concentrations based on the following criteria were used to select COPCs for surface and subsurface soil: 

 

• USEPA Region 9 Preliminary Remediation Goals (PRGs) for Residential Soil (USEPA Region 9, 

October 2004) 

 

• Florida Soil Cleanup Target (SCTLs) for Direct Contact (FDEP, April 2005)  

 

• Florida Soil Cleanup Target Levels (SCTLs) for Leachability Based on Groundwater Criteria 

(FDEP, April 2005)  

 

Most of the Region 9 PRGs and State of Florida STCLs are based on a Hazard Quotient (HQ) of 1.0 (i.e., 

a no adverse non-carcinogenic effect level) or a cancer risk level of 1 x 10-6 (i.e., a one-in-one million 

probability of developing cancer) but are adjusted (lowered) to reflect cumulative risk issues (e.g., Region 

9 PRGs are typically adjusted to reflect a HQ of 0.1).  

 

In the risk assessment conducted according to USEPA methodology, the screening levels for both 

carcinogens and non-carcinogens were developed using the guidance provided in the USEPA Region 4 

Human Health Risk Assessment Bulletins -- Supplement to RAGS (USEPA Region 4, May 2000).  In this 

approach, the risk-based USEPA Region 9 screening concentrations correspond to a HQ of 0.1 (for 

noncarcinogens) or an ILCR of 1 x 10-6 (for carcinogens).  The Region 9 PRG values for noncarcinogens 

were multiplied by 0.1 to account for potential cumulative effects of several chemicals affecting the same 

target area or producing the same adverse noncarcinogenic health effect.   

 

The screening levels used in the risk assessment conducted according to FDEP methodology were 

developed using the guidance provided in Appendices D and E of the Technical Report for Chapter 62-

777 (FDEP, February 2005) and are presented in Section 6.6.  

 

Because of the different exposure scenarios for potential human receptors, COPCs are identified 

separately for surface and subsurface soil.  Surface soil is defined as soil collected from 0 to 1 feet below 

ground surface (bgs) and subsurface soil is defined as soil collected from depths of 1 to 10 feet bgs.   
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Exposure to COPCs in subsurface soil is typically evaluated only for potential exposure during 

construction or excavation activities.  Therefore, a construction/excavation worker is considered to be the 

receptor most likely exposed to COPCs in subsurface soil.  However, subsurface soil could potentially be 

brought to the surface during future excavation projects resulting in exposure of other receptors such as 

future residents or workers.  For this reason, potential exposure of residents and typical industrial workers 

to subsurface soils are also evaluated in the risk assessment. 

 

Screening Levels for Lead 

Limited criteria are available to evaluate the potential risks associated with lead.  There are no strictly risk-

based concentrations for this chemical because the USEPA has not derived toxicity values [i.e., cancer 

slope factors (CSFs), reference doses (RfDs)] for lead.  However, recommended screening levels are 

available for lead in soil and are frequently used to indicate the need for response activities.  

 

Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and the Office 

of Solid Waste and Emergency Response (OSWER) recommend 400 mg/kg as the lowest screening level 

for lead-contaminated soil in a residential setting where children are frequently present (USEPA, July 

1994).  OPPTS identifies 2,000 to 5,000 mg/kg as an appropriate range for areas where contact with soil 

by children in a residential setting is less frequent.  A value of 400 mg/kg is used as the screening level 

for COPC selection for both surface and subsurface soil. 

 

Guidance for the USEPA Technical Review Workgroup (TRW) for Lead indicates that “a reasonable 

screening level for soil lead at commercial/industrial (i.e., non-residential) sites is 800 mg/kg” for a typical 

non-contact intensive worker (USEPA, August 2007).  This value is not used for COPC selection but may 

be used in the qualitative evaluation of lead.  The current State of Florida commercial/industrial SCTL for 

lead in soil is 1,400 mg/kg (FDEP, April 2005).   

 

Essential Nutrients and Chemicals without Toxicity Criteria 

The essential nutrients calcium, magnesium, potassium, and sodium are not included in the COPC 

screening process.  These inorganic chemicals are naturally abundant in environmental matrices and are 

only toxic at high doses and, because of the lack of toxicity criteria, risk-based COPC screening levels are 

not available for these chemicals in the Region 9 PRG table or FDEP CTL tables. 

 

Risk-based screening levels are currently not available for several constituents detected at Site 41 (e.g., 

benzo(g,h,i)perylene, phenanthrene, and alpha- and gamma-chlordane).  Therefore, screening levels 

available for surrogate chemicals are used as screening levels for these constituents, as recommended, 

for example, by USEPA Region 1 (USEPA, August 1999).  For example, in the COPC selection for soil at 
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Site 41, the screening level for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene, 

and chlordane is use as a surrogate for alpha- and gamma-chlordane. 

 

6.1.1.2.2 Background Screen 

Detected concentrations of organics and inorganics in surface soil and subsurface soil at Site 41 were 

compared to background data available for these media using various statistical tests.  The statistical 

analysis of the background dataset and the comparisons of site concentrations to background 

concentrations were conducted in accordance with the following Navy and USEPA guidance: 

 

• Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites 

(USEPA, September 2002). 

 

• Guidance for Environmental Background Analysis, Volume I: Soil.  Prepared by Battelle Memorial 

Institute, Earth Tech, Inc., and Newfields for the Naval Facilities Engineering Command, 

Washington D.C., April 2002. 

 

In the COPC selection process for Site 41, if the results of the background comparison evaluation 

indicated that Site 41 chemical concentrations did not exceed background concentrations, that chemical 

was not selected as a COPC and was not carried through the quantitative risk assessment.  However, 

chemicals present at concentrations exceeding toxicity screening criteria but not selected as COPCs on 

the basis of background comparisons evaluations are further discussed in the uncertainty analysis 

section.  The background comparison is presented in Appendix D.3.  The results of the background 

screens are summarized in Tables 6-1 through 6-2.  

 

The elimination of chemicals as site-related COPCs on the basis of background comparisons follows 

Navy Policy on the Use of Background Chemical Levels (Department of the Navy, January 2004).  This 

document also presents the Navy’s interpretation of the USEPA guidance provided in the document titled 

Role of Background in the CERCLA Cleanup Program (USEPA, April 2002) and details the methodology 

to be used in evaluating background under the Navy’s Environmental Restoration and Base Realignment 

and Closure (BRAC) programs.  Navy policy applies to both the screening-level and baseline risk 

assessments and requires the following: 

 

1. A clear and concise understanding of chemicals released from a site thus ensuring the Navy is 

focusing on remediating the release. 

 

2. The use of background data in the screening-level risk assessment. 
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TABLE 6-1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL

SITE 41
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Site 41 Volatile Organic Compounds
67-64-1 Acetone 0.0271 J 0.0271 J mg/kg 1485CD00301 1/17 0.02 - 0.052 0.0271 NA 1400 N NA No BSL

Semivolatile Organic Compounds
120-12-7 Anthracene 0.00096 J 0.014 J mg/kg WHF-1485C-4101A 3/17 0.007 - 1.4 0.014 NA 2200 N NA No BSL
56-55-3 Benzo(a)anthracene 0.011 0.282 J mg/kg 1485CD00601 14/17 0.34 - 1.4 0.282 NA 0.62 C NA No BSL
50-32-8 Benzo(a)pyrene 0.0024 J 9 mg/kg WHF-148SC-SS-3101 44/53 0.07 - 1.4 9 NA 0.062 C NA Yes ASL
205-99-2 Benzo(b)fluoranthene 0.022 0.39 mg/kg WHF-1485C-4101A 14/17 0.34 - 1.4 0.39 NA 0.62 C NA No BSL
191-24-2 Benzo(g,h,i)perylene 0.021 J 0.349 mg/kg 1485CD00601 14/17 0.34 - 1.4 0.349 NA 230 N(8) NA No BSL
207-08-9 Benzo(k)fluoranthene 0.013 J 0.266 J mg/kg 1485CD00601 14/17 0.34 - 1.4 0.266 NA 6.2 C NA No BSL
218-01-9 Chrysene 0.018 0.422 mg/kg 1485CD00601 14/17 0.34 - 1.4 0.422 NA 62 C NA No BSL
53-70-3 Dibenzo(a,h)anthracene 0.0025 J 0.1 mg/kg WHF-41-SS-52-1 16/23 0.0077 - 1.4 0.1 NA 0.062 C NA Yes ASL
206-44-0 Fluoranthene 0.041 J 0.8 mg/kg WHF-1485C-4101A 14/17 0.34 - 1.4 0.8 NA 230 N NA No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.02 0.386 mg/kg 1485CD00601 14/17 0.34 - 1.4 0.386 NA 0.62 C NA No BSL
85-01-8 Phenanthrene 0.0088 0.22 J mg/kg 1485CD00601 13/16 0.34 - 1.4 0.22 NA 230 N(8) NA No BSL
129-00-0 Pyrene 0.032 J 0.61 mg/kg WHF-1485C-4101A 14/17 0.34 - 1.4 0.61 NA 230 N NA No BSL

Benzo(a)pyrene Equivalents 0.00625 9 mg/kg WHF-148SC-SS-3101 44/53 0.07 - 1.4 9 NA 0.062 C NA Yes ASL
Pesticides/PCBs

72-54-8 4,4'-DDD 0.00072 J 0.11 mg/kg WHF-1485C-4301 5/17 0.0018 - 0.37 0.11 NA 2.4 C NA No BSL
72-55-9 4,4'-DDE 0.001 J 0.13 mg/kg WHF-1485C-4301 9/15 0.014 - 0.014 0.13 NA 1.7 C NA No BSL
50-29-3 4,4'-DDT 0.0018 J 0.33 mg/kg WHF-1485C-4301 8/17 0.0019 - 0.37 0.33 NA 1.7 C 750 C No BSL
309-00-2 Aldrin 0.00043 J 0.0058 J mg/kg WHF-1485C-4201A 7/23 0.00175 - 0.37 0.0058 NA 0.029 C 3.4 C No BSL

5103-71-9 alpha-Chlordane 0.0012 J 0.61 mg/kg WHF-1485C-4001 10/17 0.0019 - 0.014 0.61 NA 1.6 C(9) 72 C No BSL
60-57-1 Dieldrin 0.0013 J 0.34 J mg/kg WHF-1485C-4001 20/23 0.00383 - 0.0068 0.34 NA 0.03 C 1.1 C Yes ASL
72-20-8 Endrin 0.0004 J 0.018 J mg/kg WHF-1485C-4301 2/16 0.0018 - 0.37 0.018 NA 1.8 N NA No BSL

53494-70-5 Endrin Ketone 0.004 J 0.004 J mg/kg WHF-1485C-4301 1/16 0.0018 - 0.37 0.004 NA 1.8 N NA No BSL
5103-74-2 gamma-Chlordane 0.00095 J 0.56 mg/kg WHF-1485C-4001 8/15 0.0019 - 0.014 0.56 NA 1.6 C(9) 72 C No BSL
1024-57-3 Heptachlor Epoxide 0.00086 J 0.0099 J mg/kg WHF-1485C-4201A 3/14 0.0018 - 0.0088 0.0099 NA 0.053 C 4.7 C No BSL

Metals
7429-90-5 Aluminum 5510 9970 mg/kg WHF-1485C-4301 17/17 - - - 9970 No 7600 N 709000 N No BKG
7440-36-0 Antimony 0.26 0.94 mg/kg WHF-1485C-4301 4/17 0.22 - 0.26 0.94 No 3.1 N NA No BSL, BKG
7440-38-2 Arsenic 1.2 5.4 mg/kg WHF-1485C-4301 11/17 0.75 - 1.6 5.4 No 0.39 C 769 C No BKG
7440-39-3 Barium 8.9 62.2 mg/kg WHF-1485C-4001 17/17 - - - 62.2 Yes 540 N 70900 N No BSL
7440-43-9 Cadmium 0.047 0.77 mg/kg WHF-1485C-4301 6/17 0.03 - 0.44 0.77 No 3.7 N 1840 C No BSL, BKG
7440-70-2 Calcium 397 2080 mg/kg WHF-1485C-4101 17/17 - - - 2080 Yes NA NA No NUT
7440-47-3 Chromium 4.9 J 75 J mg/kg WHF-1485C-3701 17/17 - - - 75 Yes 22 N(10,11) 276 C Yes ASL
7440-48-4 Cobalt 0.57 1.8 mg/kg 1485CD00101 9/17 0.3 - 0.51 1.8 No 140 N(11) 1180 C No BSL, BKG
7440-50-8 Copper 2.4 15.4 mg/kg 1485CD00501 17/17 - - - 15.4 Yes 310 N NA No BSL
7439-89-6 Iron 3100 7060 mg/kg 1485CD00201 17/17 - - - 7060 No 2300 N NA No BKG
7439-92-1 Lead 4.6 J 345 mg/kg WHF-1485C-3701 17/17 - - - 345 Yes 400 NA No BSL
7439-95-4 Magnesium 134 736 mg/kg 1485CD00101 17/17 - - - 736 Yes NA NA No NUT
7439-96-5 Manganese 31.4 J 158 mg/kg 1485CD00601 17/17 - - - 158 No 180 N 7090 N No BSL, BKG
7439-97-6 Mercury 0.01 0.023 J mg/kg WHF-1485C-4301 7/17 0.0042 - 0.046 0.023 No 2.3 N NA No BSL, BKG
7440-02-0 Nickel 1.6 8 mg/kg 1485CD00101 13/17 2.8 - 3.7 8 No 160 N NA No BSL, BKG
7440-09-7 Potassium 55.4 268 mg/kg 1485CD00101 17/17 - - - 268 Yes NA NA No NUT
7440-23-5 Sodium 299 368 mg/kg 1485CD00401 6/17 25.3 - 29.7 368 Yes NA NA No NUT
7440-62-2 Vanadium 8.1 20 mg/kg WHF-1485C-3901 17/17 - - - 20 No 7.8 N NA No BKG
7440-66-6 Zinc 9.1 J 139 J mg/kg WHF-1485C-4301 17/17 - - - 139 Yes 2300 N NA No BSL

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(7)

EPA SSL 
Soil to Air 

Residential(6)
Range of Nondects(2)

Concentration 
Used for 

Screening(3)

Site Above 
Background?(4)

EPA Region 9 PRG 
(Residential)(5)

Maximum 
Concentration(1) Units Sample of Maximum 

Concentration

Frequency 
of 

Detection

Exposure 
Point CAS Number Chemical

Minimum 
Concentration(1)
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TABLE 6-1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL

SITE 41
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(7)

EPA SSL 
Soil to Air 

Residential(6)
Range of Nondects(2)

Concentration 
Used for 

Screening(3)

Site Above 
Background?(4)

EPA Region 9 PRG 
(Residential)(5)

Maximum 
Concentration(1) Units Sample of Maximum 

Concentration

Frequency 
of 

Detection

Exposure 
Point CAS Number Chemical

Minimum 
Concentration(1)

Miscellaneous Parameters
57-12-5 Cyanide 0.31 0.76 J mg/kg 1485CD00601 3/17 0.51 - 0.61 0.76 NA 120 N NA No BSL

Petroleum Hydrocarbons
TTNUS001 Total Petroleum Hydrocarbons 9 J 190 mg/kg WHF-1485C-4601 17/17 - - - 190 NA NA NA No NTX

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 -  The maximum detected concentration is used for screening purposes. J = Estimated value
4 - To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility background levels described as described in Appendix D.3.  N = Noncarcinogen
     If the maximum concentration of a chemical is less than the background value, that chemical was not selected as a COPC. NA = Not Applicable/Not Available
5 - USEPA Region 9 Preliminary Remediation Goal Table.  The noncarcinogenic values (denoted with a "N" flag) are the RBC divided by 10 to correspond to a target hazard quotient sat = soil saturation concentration
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region 9, November 2004, Update December 29, 2004). SSL = Soil Screening Level
6 - USEPA Soil Screening Levels. EPA Internet Site at http://rais.ornl.gov/calc_start.shtml.  (Soil-to-air SSLs for noncarcinogens are divided by 10).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically determined 
      to be greater than site background.
8 - The PRG for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
9 - The PRG for chlordane is used as surrogates for alpha- and gamma-chlordane. Rationale Codes:
10 - The PRG for hexavalent chromium is presented. For selection as a COPC:
11 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the noncarcinogenic PRG is presented.   ASL = Above Screening Level and site background.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For elimination as a COPC:
chemical was retained as a COPC.   BKG = Less than Background Concentration

  BSL = Below COPC Screening Level
Associated Samples   NUT = Essential nutrient
1485CD00101 1485CSS1901 WHF-148SC-SS-2301   NTX = No toxicity criteria
1485CD00201 1485CSS2001 WHF-148SC-SS-2401
1485CD00301 WHF-1485C-3401 WHF-148SC-SS-2501
1485CD00401 WHF-1485C-3501 WHF-148SC-SS-2601
1485CD00501 WHF-1485C-3601 WHF-148SC-SS-2701
1485CD00601 WHF-1485C-3701 WHF-148SC-SS-2801
1485CSS0701 WHF-1485C-3801 WHF-148SC-SS-2901
1485CSS0801 WHF-1485C-3901 WHF-148SC-SS-3001
1485CSS0901 WHF-1485C-4001 WHF-148SC-SS-3101
1485CSS1001 WHF-1485C-4101 WHF-148SC-SS-3201
1485CSS1101 WHF-1485C-4101A WHF-148SC-SS-3301
1485CSS1201 WHF-1485C-4201 WHF-41-SS-48-1
1485CSS1301 WHF-1485C-4201A WHF-41-SS-49-1
1485CSS1301-AVG WHF-1485C-4301 WHF-41-SS-50-1
1485CSS1301-D WHF-1485C-4401 WHF-41-SS-51-1
1485CSS1401 WHF-1485C-4501 WHF-41-SS-52-1
1485CSS1501 WHF-1485C-4601 WHF-41-SS-53-1
1485CSS1601 WHF-1485C-4701
1485CSS1701 WHF-148SC-SS-2101
1485CSS1801 WHF-148SC-SS-2201
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TABLE 6-2
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL

SITE 41
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Site 41 Volatile Organic Compounds
78-93-3 2-Butanone 0.0019 J 0.0041 J mg/kg WHF-1485C-4502 3/26 0.0047 - 0.011 0.0041 NA 2200 N 24000 sat No BSL
67-64-1 Acetone 0.016 J 0.029 mg/kg WHF-1485C-4503 3/26 0.019 - 0.057 0.029 NA 1400 N NA No BSL

Semivolatile Organic Compounds
100-01-6 4-Nitroaniline 0.17 J 0.17 J mg/kg WHF-1485C-4302 1/26 0.37 - 3.6 0.17 NA 23 C 567000 N No BSL
120-12-7 Anthracene 0.052 J 0.052 J mg/kg WHF-1485C-4302 1/26 0.007 - 0.41 0.052 NA 2200 N NA No BSL
56-55-3 Benzo(a)anthracene 0.002 J 2.5 mg/kg WHF-1485C-4302 10/26 0.0071 - 0.41 2.5 NA 0.62 C NA Yes ASL
50-32-8 Benzo(a)pyrene 0.0014 J 2 mg/kg WHF-1485C-4302 42/67 0.007 - 0.41 2 NA 0.062 C NA Yes ASL
205-99-2 Benzo(b)fluoranthene 0.0021 J 3.1 mg/kg WHF-1485C-4302 15/25 0.0071 - 0.41 3.1 NA 0.62 C NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 0.0017 J 1.2 J mg/kg WHF-1485C-4302 15/26 0.0071 - 0.41 1.2 NA 230 N(8) NA No BSL
207-08-9 Benzo(k)fluoranthene 0.0015 J 1.7 mg/kg WHF-1485C-4302 11/26 0.0071 - 0.41 1.7 NA 6.2 C NA No BSL
86-74-8 Carbazole 0.33 J 0.33 J mg/kg WHF-1485C-4302 1/26 0.35 - 0.73 0.33 NA 24 C NA No BSL
218-01-9 Chrysene 0.002 J 3.6 mg/kg WHF-1485C-4302 12/26 0.0071 - 0.41 3.6 NA 62 C NA No BSL
53-70-3 Dibenzo(a,h)anthracene 0.0017 J 0.3 J mg/kg WHF-1485C-4302 14/44 0.0071 - 0.41 0.3 NA 0.062 C NA Yes ASL
206-44-0 Fluoranthene 0.0016 J 3.1 mg/kg WHF-1485C-4302 15/26 0.0071 - 0.41 3.1 NA 230 N NA No BSL
86-73-7 Fluorene 0.0019 J 0.0042 J mg/kg WHF-1485C-4502 2/26 0.007 - 0.41 0.0042 NA 270 N NA No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.0016 J 0.98 mg/kg WHF-1485C-4302 14/26 0.0071 - 0.41 0.98 NA 0.62 C NA Yes ASL
85-01-8 Phenanthrene 0.0016 J 0.32 J mg/kg WHF-1485C-4302 10/26 0.0071 - 0.41 0.32 NA 230 N(8) NA No BSL
129-00-0 Pyrene 0.0017 J 3.7 mg/kg WHF-1485C-4302 14/26 0.0071 - 0.41 3.7 NA 230 N NA No BSL

Benzo(a)pyrene Equivalents 0.0026 2.9786 mg/kg WHF-1485C-4302 45/67 0.007 - 0.41 2.9786 NA 0.062 C NA Yes ASL
Pesticides/PCBs

72-54-8 4,4'-DDD 0.00039 J 1.1 J mg/kg WHF-1485C-4302 5/26 0.0018 - 0.037 1.1 NA 2.4 C NA No BSL
72-55-9 4,4'-DDE 0.0002 J 1 mg/kg -1485C-4302, WHF-1485C- 10/25 0.0018 - 0.037 1 NA 1.7 C NA No BSL
50-29-3 4,4'-DDT 0.00079 J 5.7 mg/kg WHF-1485C-4302 5/26 0.0018 - 0.037 5.7 NA 1.7 C 750 C Yes ASL
309-00-2 Aldrin 0.00035 J 0.049 mg/kg WHF-1485C-4102A 3/44 0.00177 - 0.95 0.049 NA 0.029 C 3.4 C Yes ASL

5103-71-9 alpha-Chlordane 0.00053 J 0.58 J mg/kg WHF-1485C-4303 9/25 0.0018 - 0.0041 0.58 NA 1.6 C(9) 72 C No BSL
319-85-7 beta-BHC 0.00023 J 0.00023 J mg/kg WHF-1485C-4602 1/26 0.0018 - 0.95 0.00023 NA 0.32 C 6 C No BSL
60-57-1 Dieldrin 0.00046 J 0.94 J mg/kg WHF-1485C-4303 14/41 0.0018 - 0.0052 0.94 NA 0.03 C 1.1 C Yes ASL

33213-65-9 Endosulfan II 0.0006 J 0.0006 J mg/kg WHF-1485C-4203A 1/26 0.0018 - 0.95 0.0006 NA 37 N NA No BSL
72-20-8 Endrin 0.0068 J 0.0068 J mg/kg WHF-1485C-4102A 1/25 0.0018 - 0.95 0.0068 NA 1.8 N NA No BSL

5103-74-2 gamma-Chlordane 0.0025 J 0.79 mg/kg WHF-1485C-4302 6/22 0.0018 - 0.0041 0.79 NA 1.6 C(9) 72 C No BSL
1024-57-3 Heptachlor Epoxide 0.00033 J 0.00053 J mg/kg WHF-1485C-4202A 2/24 0.0018 - 0.95 0.00053 NA 0.053 C 4.7 C No BSL

Metals
7429-90-5 Aluminum 5480 37400 mg/kg 1485CD00810 26/26 - - - 37400 No 7600 N 709000 N No BKG
7440-36-0 Antimony 0.51 10.7 mg/kg WHF-1485C-4303 4/26 0.22 - 0.32 10.7 No 3.1 N NA No BKG
7440-38-2 Arsenic 0.98 15.2 mg/kg WHF-1485C-4302 26/26 - - - 15.2 No 0.39 C 769 C No BKG
7440-39-3 Barium 4.6 73.8 mg/kg WHF-1485C-4303 26/26 - - - 73.8 Yes 540 N 70900 N No BSL
7440-43-9 Cadmium 0.86 2.2 mg/kg WHF-1485C-4302 2/26 0.04 - 0.047 2.2 No 3.7 N 1840 C No BSL, BKG
7440-70-2 Calcium 60.3 1570 mg/kg WHF-1485C-4303 26/26 - - - 1570 Yes NA NA No NUT
7440-47-3 Chromium 4.4 J 37.3 mg/kg 1485CD00810 26/26 - - - 37.3 No 22 N(10,11) 276 C No BKG
7440-48-4 Cobalt 1.4 2.4 mg/kg WHF-1485C-4302 2/26 0.13 - 0.53 2.4 No 140 N(11) 1180 C No BSL, BKG
7440-50-8 Copper 1.6 26 mg/kg WHF-1485C-4302 26/26 - - - 26 Yes 310 N NA No BSL
7439-89-6 Iron 2530 26700 mg/kg 1485CD00810 26/26 - - - 26700 No 2300 N NA No BKG
7439-92-1 Lead 1.1 J 322 J mg/kg WHF-1485C-4303 26/26 - - - 322 No 400 NA No BSL, BKG
7439-95-4 Magnesium 31.2 313 mg/kg WHF-1485C-4302 26/26 - - - 313 No NA NA No NUT, BKG
7439-96-5 Manganese 1.8 J 410 J mg/kg WHF-1485C-4302 26/26 - - - 410 No 180 N 7090 N No BKG
7439-97-6 Mercury 0.0075 J 0.078 J mg/kg WHF-1485C-4303 10/26 0.02 - 0.09 0.078 Yes 2.3 N NA No BSL

Exposure 
Point CAS Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units Sample of Maximum 

Concentration

Frequency 
of 

Detection

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(7)

EPA SSL 
Soil to Air 

Residential(6)

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Site Above 
Background?(4)

EPA Region 9 PRG 
(Residential)(5)
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TABLE 6-2
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL

SITE 41
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Exposure 
Point CAS Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units Sample of Maximum 

Concentration

Frequency 
of 

Detection

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(7)

EPA SSL 
Soil to Air 

Residential(6)

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Site Above 
Background?(4)

EPA Region 9 PRG 
(Residential)(5)

7440-02-0 Nickel 0.92 J 6.1 mg/kg WHF-1485C-4302 25/26 0.7 - 0.7 6.1 Yes 160 N NA No BSL
7440-09-7 Potassium 47.1 306 mg/kg WHF-1485C-4302 24/26 100 - 133 306 Yes NA NA No NUT
7782-49-2 Selenium 4.8 J 4.8 J 1485CD00705 1/26 0.24 - 2.7 4.8 Yes 39 N NA No BSL
7440-23-5 Sodium 95.7 115 J mg/kg 1485CD00810 4/26 25.8 - 30.4 115 Yes NA NA No NUT
7440-62-2 Vanadium 7.3 68.1 mg/kg 1485CD00810 26/26 - - - 68.1 No 7.8 N NA No BKG
7440-66-6 Zinc 4.3 246 J mg/kg WHF-1485C-4302 26/26 - - - 246 Yes 2300 N NA No BSL

Miscellaneous Parameters
57-12-5 Cyanide 0.31 1.8 J mg/kg 1485CD00810 2/26 0.53 - 0.62 1.8 NA 120 N NA No BSL

Petroleum Hydrocarbons
TTNUS001 Total Petroleum Hydrocarbons 5.2 920 mg/kg WHF-1485C-4303 10/26 4.2 - 10 920 NA NA NA No NTX

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 -  The maximum detected concentration is used for screening purposes. J = Estimated value
4 - To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility background levels described as described in Appendix D.3.  N = Noncarcinogen
     If the maximum concentration of a chemical is less than the background value, that chemical was not selected as a COPC. NA = Not Applicable/Not Available
5 - USEPA Region 9 Preliminary Remediation Goal Table.  The noncarcinogenic values (denoted with a "N" flag) are the RBC divided by 10 to correspond to a target hazard quotient sat = soil saturation concentration
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region 9, November 2004, Update December 29, 2004). SSL = Soil Screening Level
6 - USEPA Soil Screening Levels. EPA Internet Site at http://rais.ornl.gov/calc_start.shtml.  (Soil-to-air SSLs for noncarcinogens are divided by 10).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically determined 
      to be greater than site background.
8 - The PRG for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
9 - The PRG for chlordane is used as surrogates for alpha- and gamma-chlordane. Rationale Codes:
10 - The PRG for hexavalent chromium is presented. For selection as a COPC:
11 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the noncarcinogenic PRG is presented.   ASL = Above Screening Level and site background.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For elimination as a COPC:
chemical was retained as a COPC.   BKG = Less than Background Concentration

  BSL = Below COPC Screening Level
Associated Samples   NUT = Essential nutrient
1485CD00510 WHF-1485C-4002 WHF-1485C-4603 WHF-148SC-SS-3302 WHF-41-SS-52-3   NTX = No toxicity criteria
1485CD00605 WHF-1485C-4003 WHF-1485C-4702 WHF-148SC-SS-3303 WHF-41-SS-53-2
1485CD00705 WHF-1485C-4102 WHF-1485C-4703 WHF-41-SS-31-4 WHF-41-SS-53-3
1485CD00810 WHF-1485C-4102A WHF-148SC-SS-0902 WHF-41-SS-31-5
WHF-1485C-3104 WHF-1485C-4103 WHF-148SC-SS-2102 WHF-41-SS-31-6
WHF-1485C-3402 WHF-1485C-4103A WHF-148SC-SS-2202 WHF-41-SS-43-4
WHF-1485C-3403 WHF-1485C-4202 WHF-148SC-SS-2302 WHF-41-SS-43-5
WHF-1485C-3502 WHF-1485C-4202A WHF-148SC-SS-2402 WHF-41-SS-43-6
WHF-1485C-3503 WHF-1485C-4203 WHF-148SC-SS-2502 WHF-41-SS-48-2
WHF-1485C-3602 WHF-1485C-4203A WHF-148SC-SS-2602 WHF-41-SS-48-3
WHF-1485C-3603 WHF-1485C-4302 WHF-148SC-SS-2702 WHF-41-SS-49-2
WHF-1485C-3702 WHF-1485C-4303 WHF-148SC-SS-2802 WHF-41-SS-49-3
WHF-1485C-3703 WHF-1485C-4402 WHF-148SC-SS-2902 WHF-41-SS-50-2
WHF-1485C-3802 WHF-1485C-4403 WHF-148SC-SS-3002 WHF-41-SS-50-3
WHF-1485C-3803 WHF-1485C-4502 WHF-148SC-SS-3102 WHF-41-SS-51-2
WHF-1485C-3902 WHF-1485C-4503 WHF-148SC-SS-3103 WHF-41-SS-51-3
WHF-1485C-3903 WHF-1485C-4602 WHF-148SC-SS-3202 WHF-41-SS-52-2
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• Individual chemicals may be eliminated as COPCs if they are detected at a frequency of less than 

5 percent in any given medium but only if there are no other indications the chemical would pose 

an unacceptable risk to receptors (e.g., there is no evidence of a contaminant “hot spot”).  

Chemicals exhibiting unusually high concentrations or are clearly site-related may be retained as 

COPCs at the discretion of the human health risk assessor.  

 

• The essential nutrients (calcium, magnesium, potassium, and sodium) are not identified as 

COPCs.   

 

6.2  SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT – USEPA 
METHODOLOGY 

The direct contact, USEPA Region 9 risk-based screening levels defined in Section 6.1.1.2 were used to 

select COPCs for quantitative evaluation at Site 41.  A discussion of the chemicals selected as COPCs 

(i.e., those chemicals detected at concentrations in excess of USEPA direct contact screening criteria and 

the rationale for COPC selection are provided in the following paragraphs.  COPC selection tables for 

surface soil and subsurface soil are presented as Tables 6-1 and 6-2, respectively.    

 

6.2.1 Surface Soil 

One VOC, 12 SVOCs, 10 pesticides/PCBs, 19 inorganics, cyanide, and petroleum hydrocarbons were 

detected in surface soil samples collected at Site 41.  A comparison of the maximum detected surface soil 

concentrations to screening levels based on USEPA Region 9 PRGs for residential exposures is 

presented in Table 6-1.  Also presented in Table 6-1 are the results of the site data-to-background data 

comparisons.  The following chemicals were detected in surface soils at maximum concentrations 

exceeding the direct contact, risk based COPC screening levels and background, and were retained as 

COPCs for surface soil: 

 

• SVOCs [benzo(a)pyrene and dibenzo(a,h)anthracene] 

• Pesticides/PCBs [Dieldrin] 

• Inorganics [chromium] 

 

These constituents were retained for the quantitative evaluation presented in Section 6.4.  The maximum 

concentrations of aluminum, arsenic, iron, and vanadium exceeded the screening levels but were within 

background levels in surface soil.  Consequently, aluminum, arsenic, iron, and vanadium were not 

retained as COPCs for surface soil.   
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6.2.2 Subsurface Soil 

Two VOCs, 15 SVOCs, 11 pesticides/PCBs, 20 inorganics, cyanide, and petroleum hydrocarbons were 

detected in  subsurface soil samples collected at Site 41.  A comparison of the maximum detected 

subsurface soil concentrations to screening levels based on USEPA Region 9 PRGs for residential 

exposures is presented in Table 6-2.  Also presented in Table 6-2 are the results of the site data-to-

background data comparisons.  The following chemicals were detected in subsurface soils at maximum 

concentrations exceeding the direct contact, risk based COPC screening levels and background, and 

were retained as COPCs for subsurface soil: 

 

• SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, 

indeno(1,2,3,cd)pyrene, and benzo(a)pyrene equivalents) 

 

• Pesticides/PCBs (4,4’-DDT, aldrin, and dieldrin) 

 

These constituents were retained for the quantitative evaluation presented in Section 6.4.  The maximum 

concentrations of aluminum, antimony, arsenic, chromium, iron, manganese, and vanadium exceeded the 

screening levels but were within background levels in surface soil.  Consequently, these chemicals were 

not retained as COPCs for subsurface soil.   

 

6.3 EXPOSURE ASSESSMENT/ESTIMATION OF RISK 

The exposure assessment defines and evaluates, quantitatively or qualitatively, the type and magnitude 

of human exposure to the chemicals present at or migrating from the site.  The exposure assessment is 

designed to depict the physical setting of the site, to identify potentially exposed populations and 

applicable exposure pathways, to determine concentrations of COPCs to which receptors might be 

exposed, and to estimate chemical intakes under the identified exposure scenarios.  Actual or potential 

exposures at a site are determined based on the most likely pathways of contaminant release and 

transport, as well as human activity patterns.  A complete exposure pathway has three components:  (1) a 

source of chemicals that can be released to the environment, (2) a route of contaminant transport through 

an environmental medium, and (3) an exposure or contact point for a human receptor.  These 

components can be integrated and described by means of a conceptual site model (CSM), which is an 

essential element of the exposure assessment.   

 

Current or potential human exposures identified by the CSM are evaluated using the “risk-ratio” approach 

defined in Section 6.3.3.  As noted above, this approach is supported by USEPA Region 4.  The 

approach uses exposure point concentrations (EPCs) for the COPCs in soil and relevant risk-based 

concentrations to generate cancer and non-cancer risk estimates for receptors of concern.  The risk- 
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based concentrations for soil used to estimate risk are the FDEP SCTLs developed for the residential and 

industrial land use scenarios and risk-based concentrations developed for other receptors using USEPA 

and FDEP guidance documents.  The risk-based concentrations define and incorporate all the exposure 

factors (e.g., soil and water ingestion rates) used to determine chemical intake/exposure by receptors of 

concern. 

 
6.3.1 Conceptual Site Model 

The foundation of an exposure assessment is the CSM, which identifies site characteristics including 

potential contaminant sources, contaminant release mechanisms, transport routes, receptors under 

current and future land use scenarios, and other appropriate information.  The CSM integrates 

information regarding the physical characteristics of the site, exposed populations, sources of 

contamination, and contaminant mobility (fate and transport) to identify potential exposure routes and 

receptors to be evaluated in the risk assessment.  A well-defined CSM allows for a better understanding 

of the risks at a site and aids risk managers in the identification of the potential need for remediation.  A 

general overview of CSM information relevant to Site 41 is provided below.  Table 6-3 provides a general 

summary of the potential receptors and exposure routes evaluated in the risk assessment for Site 41.   

 

As note above, the CSM depicts the relationships among the following elements: 

 

• Site sources of contamination 

• Contaminant release mechanisms 

• Transport/migration pathways 

• Exposure routes 

• Potential receptors 

 

A general discussion of these elements is provided in following paragraphs.   

 

Site Background and History 

NAS Whiting Field is located in Santa Rosa County, in Florida's northwest coastal area, approximately 5.5 

miles north of Milton and 25 miles northeast of Pensacola.  Mobile, Alabama, is approximately 70 miles 

west of NAS Whiting Field, and Tallahassee, the capital of Florida, is 174 miles to the east.  The 

installation was constructed in the early 1940s and has served as a naval aviation training facility since 

then.  NAS Whiting Field presently consists of two airfields (North and South Fields) and provides the 

support facilities for flight and academic training.   
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TABLE 6-3 
 

EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION 
SITE 41 

NAVAL AIR STATION, WHITING FIELD 
MILTON, FLORIDA 

 
Receptors Exposure Routes 

Adult and Adolescent Trespassers / 
Recreational Users 

• Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface soil) 

Maintenance Workers • Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 

Construction Workers • Soil dermal contact (surface and subsurface) 
• Soil ingestion (surface and subsurface) 
• Inhalation of air/dust/emissions (surface and 

subsurface) 
Occupational Workers • Soil dermal contact (surface)1 

• Soil ingestion (surface)1 
• Inhalation of air/dust/emissions (surface)1 

Residents (Adult/Children) • Soil dermal contact (surface)1 
• Soil ingestion (surface)1 
• Inhalation of air/dust/emissions (surface)1 

 
1 Occupational workers and residents are also evaluated for exposure to chemicals of potential concern 

(COPCs) in subsurface soil.  This scenario is included to account for the possibility that subsurface soil 
could be brought to the surface in future excavation projects. 
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Land surrounding NAS Whiting Field consists primarily of agricultural land to the northwest, residential 

and forested areas to the south and southwest, and forests along the remaining boundaries.  Located on 

an upland area, elevations at NAS Whiting Field range from 50 to 190 feet (ft) above sea level.  The 

facility is bounded by low-lying receiving water:  Clear Creek to the west and south, and Big Coldwater 

Creek to the east.  Both creeks are tributaries of the Blackwater River.  The Blackwater River discharges 

to the estuarine waters of the East Bay of the Escambia Bay coastal system. 

 

Site 41 is the site of the former Pesticide Storage Building 1485C.  The building was located within the 

Base Operating Services Compound northwest of the eastern termination of Yorktown Street and was 

used for storage of ground maintenance equipment and limited amounts of pesticide compounds.  The 

former Building 1485C was used during an undetermined period for storage of ground maintenance 

equipment and limited amounts of pesticide compounds.  The building caught fire in the late 1980’s and 

was completely destroyed.  Following the fire, cleanup activities at the site included the removal of all 

building materials and the concrete slab flooring.  The depth of the removal excavation and the disposal 

history of the excavated materials are unknown.   

 

Potential Contaminant Migration Routes 

Assuming surface soil and subsurface soil contamination has occurred as a result of chemical usage and 

chemicals may migrate to deeper subsurface soils and groundwater, the primary plausible contaminant 

release and migration mechanisms at Site 41 are as follows: 

 

• Migration of soil contaminants downward through the soil column with infiltrating precipitation.  

Chemicals may continue to migrate in groundwater via dispersion and advection in the downgradient 

direction.  However, the chemicals of concern at the site are not environmentally mobile and do not 

tend to leach through the soil column under typical environmental conditions.  

 

• Migration of fugitive dusts from surface soils (and subsurface soils if construction/excavation activities 

occur) into ambient air.  However as indicated in COPC selection Tables 6-1 and 6-2, the site soil 

concentrations of all detected chemicals were less than USEPA inhalation SSLs and, therefore, the 

soil-to-air inhalation pathway is not considered significant and is not further evaluated in the risk 

assessment. 

 

A secondary release by stormwater runoff could affect the surface water in the surrounding area resulting 

in humans and both terrestrial and aquatic biota becoming potential receptors via ingestion and dermal 

contact.  However, because no surface water bodies are present in the immediate vicinity of Site 41, the 

potential for runoff from surface soil to a surface water body is not addressed.   
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Potential Current and Future Receptors of Concern and Exposure Pathways 

NAS Whiting Field is an active facility and will remain active for the foreseeable future.  However, for 

purposes of completeness, the baseline risk assessment prepared for Site 41 considers receptor 

exposure under residential, industrial, and recreational land use scenarios.  Based on current and 

potential future land use, the following potential receptors are assumed to be exposed to contaminated 

environmental media at Site 41: 

 

• Site Maintenance Worker – An on-site receptor under current/future land use.  This includes 

adult military or civilian personnel assigned to work (primarily groundskeeping/outdoor 

maintenance activities) at a site.  This receptor could be exposed to surface soil by incidental 

ingestion, dermal contact, and inhalation (i.e., airborne particulates/vapors) during groundskeeping 

or maintenance activities.  This receptor would not be expected to be routinely exposed to 

subsurface soils.  This receptor is expected to be exposed to surface soil for 30 days per year for 

25 years based on professional judgment.  Maintenance workers are considered one of the more 

likely receptors under current land use.  

 

• Construction/Excavation Worker – A plausible on-site receptor under future land use if major 

construction activities were to occur.  This receptor could be exposed to surface and subsurface 

soils by incidental ingestion, dermal contact, and inhalation (i.e., airborne particulates/vapors).  

The construction worker is assumed to be exposed to soil for 250 days per year for one year 

(USEPA, December 2002b) assuming a Reasonable Maximum Exposure (RME) scenario. 

 

• Typical Occupational Worker – An on-site receptor under future land use.  Future occupational 

workers may work at the site if the facility were to close and be developed for commercial/industrial 

uses.  To provide information for risk management decisions, potential risks to future occupational 

workers are quantified in the risk assessment.  This receptor could be exposed to surface soil by 

incidental ingestion, dermal contact, and inhalation (i.e., airborne particulates/vapors).  This 

receptor would not be expected to be routinely exposed to subsurface soils.  The occupational 

worker is expected to be exposed to surface soils for 250 days per year for 25 years (USEPA, May 

1993 and December 2002b) but less intensely than the maintenance or construction worker.   

 

• Adult and Adolescent Recreational User/Trespasser – A plausible receptor under current and 

future land use.  Although access to the base is controlled, once inside the base, access to Site 41 

is not limited by any physical constraints.  This receptor may be exposed to potentially 

contaminated surface soil by incidental ingestion, dermal contact, and inhalation (i.e., airborne 

particulates/vapors).  Recreational users/trespassers are assumed to be exposed to COPCs in soil 

for 45 days per year, based on professional judgment.  Direct contact with subsurface soils is not 
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anticipated for this receptor.  Recreational users are considered one of the more likely receptors 

under current land use. 

 

• On-Site Child and Adult Resident – A hypothetical on-site receptor under future land use.  The 

future residential scenario was quantitatively evaluated in the risk assessment for decision-making 

purposes although this scenario is unlikely for the NAS Whiting Field.  It is assumed a resident 

may be exposed to surface soils by incidental ingestion, dermal contract, and inhalation (i.e., 

airborne particulates/vapors). 

 

6.3.2 Calculation of Exposure Point Concentrations 

The exposure point concentration (EPC), calculated for COPCs only, is a reasonable estimate of the 

chemical concentration likely to be contacted over time by a receptor and is used to calculate estimated 

exposure intakes.  Calculation of EPCs considered guidance described in the USEPA’s Calculating Upper 

Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites (December 2002a) and 

Florida’s 62-780 F.A.C (FDEP, April 2005). 

   

The 95-percent upper confidence limit (UCL), which is based on the distribution of a dataset, is 

considered to be the best estimate of the exposure concentration for datasets with 10 or more samples 

(USEPA, May 1992).  For datasets with less than 10 samples, the UCL is considered to be a poor 

estimate of the mean, and the EPC is defined as the maximum concentration.  As specified in Chapter 

62-780 F.A.C., the Florida UCL Calculator tool (Version 1.0) (FUCL) was used to calculate the UCLs.  

FUCL was developed with consideration of the methods and guidelines presented in the USEPA’s 

guidance document for Calculating UCLs for EPCs at Hazardous Waste Sites (December, 2002).  Thus, 

in many respects the methodology incorporated into the software is very similar to the USEPA’s Pro-UCL 

software.  FUCL differs from Pro-UCL in that FUCL tends to not recommend the calculation of UCLs via 

non-parametric methods (e.g., boot strap methods) and FUCL pays particular attention to the handling 

censored results (i.e., non-detect results).  Also, generally, EPCs developed using FUCL tend to be more 

conservative than (i.e., higher than) EPCs developed using Pro-UCL. 

   

The following decision rules were used to calculate EPCs: 

 

• If a soil dataset contains fewer than 10 samples, the EPC is defined as the maximum detected 

concentration. 

 

• If a soil dataset contains 10 or more samples, the 95-percent UCL on the arithmetic mean 

(calculated  using the Florida UCL Calculator Tool), which is based on the distribution of the 

dataset, was selected as the EPC.   
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• If the calculated 95-percent UCL exceeded the maximum detected concentration, the maximum 

concentration was used as the EPC. 

 

• Sample and duplicate analytical results were averaged before the EPC was calculated.   

 

• A data value less than the sample-specific detection limit was substituted with one-half the 

detection limit.   

 

6.3.3 Chemical Intake and Risk Estimation 

To evaluate risks by USEPA methodology, cancer and non-cancer risk estimates for COPCs detected in 

soil are determined using the following simple “risk ratio” technique, which involves the selection (or 

development) of risk-based concentrations established at the 1 x 10-6 cancer risk level or HQ of 1 and the 

calculation of cancer and non-cancer risks based on the EPC and the risk based concentration: 

 

COPC for Estimate Risk Cancer or HQ
10 x 1 of Estimate Risk Cancer or 1 of HQ  

COPC for EPC
ionConcentrat BasedRisk -6

=  

 

This is a valid technique for estimating risk because all of the intake and risk characterization equations 

used to develop risk-based concentrations are linear.  The risk-based concentrations used in the HHRAs 

for the evaluation of exposure to soil are the State of Florida SCTLs or risk-based concentrations based 

on the methodology for the development of residential and industrial SCTLs presented in the draft 

Technical Report: Development of Cleanup Target Levels (CTLs) for Chapter 62-777 (FDEP, April 2005).  

 

Cancer and non-cancer risk estimates for all other receptors evaluated in the HHRA (i.e., the construction 

worker, the maintenance worker, and the recreational user/trespasser) are based on risk-based 

concentrations developed using the exposure dose assumptions and the simple intake equations 

presented in the following sections and the toxicity criteria (slope factors and reference doses) discussed 

in Section 6.4.  The simple intake equations are combined to produce one risk-based concentration per 

chemical that accounts for ingestion, dermal, and inhalation exposures.  (The risk-based concentration 

calculations are presented in Appendix C.)  The risk-based concentrations are established by setting the 

cancer and non-cancer risk levels at 1 x 10-6 or hazard index of 1, respectively, and solving for the 

associated contaminant concentration in soil as demonstrated in the USEPA Risk Assessment Guidance 

for Superfund, Part B (USEPA December 1991).  The exposure assumptions selected for the construction 

worker, the maintenance worker, the recreational user/trespasser were based on current USEPA risk 

assessment guidance (December 1989 and July 2004) and State of Florida guidance (FDEP, April 2005).  

Risk assessment spreadsheets for the calculation of the risk estimates are presented in Appendix C.   
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6.3.3.1 Incidental Ingestion of Soil 

Incidental ingestion of soil by potential receptors coincides with dermal exposure.  Exposures associated 

with incidental ingestion were estimated in the following manner (USEPA, December 1989): 

 

W)(AT)ED)(CF)/(B)(FI)(EF)()(IR(C  Intake ssisi =  

 

where: Intakesi = intake of contaminant "i" from soil (mg/kg/day) 

Csi = concentration of contaminant "i" in soil (mg/kg) 

IRs = ingestion rate (mg/day) 

FI = fraction ingested from contaminated source (dimensionless) 

EF = exposure frequency (days/year) 

ED = exposure duration (year) 

CF = conversion factor (1x10-6 kg/mg) 

BW = body weight (kg) 

AT = averaging time (days); 

for noncarcinogens, AT = ED x 365 days/year; 

for carcinogens, AT = 70 years x 365 days/year 

 

As noted above, the State of Florida SCTLs are used to calculate cancer and non-cancer risk estimates 

for the hypothetical future resident and a typical industrial worker exposed to soil.  Exposure assumptions 

for the other receptors are described below and were used to develop risk-based concentrations for the 

construction worker, the maintenance worker, and the recreational user/trespasser (Appendix C). 

 

A default value of 1.0 (USEPA, December 1989) is recommended for the fraction of soil ingested from the 

contaminated source.  The ingestion rates were 330 mg per day for the construction worker (USEPA, 

December 2002b), 50 mg per day for the maintenance workers (FDEP, February 2005), and 100 mg per 

day for adult and adolescent trespassers/recreational users (USEPA, May 1993).  The exposure 

frequencies used to estimate intakes for incidental ingestion of soil are presented in Section 6.3.1. 

 

6.3.3.2 Dermal Contact with Soil 

Direct physical contact with soil may result in the dermal absorption of chemicals.  Exposures associated 

with the dermal route were estimated in the following manner (USEPA, December 1989 and July 2004): 

 

(AT))(ED)/(BW)ABS)(CF)EF)(SA)(AF)((C  Intake sisi =  
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 where: Intakesi = amount of chemical "i" absorbed during contact with soil (mg/kg/day) 

  Csi = concentration of chemical "i" in soil (mg/kg) 

  SA = skin surface area available for contact (cm2/day) 

  AF = skin adherence factor (mg/cm2) 

  ABS = absorption factor (dimensionless) 

  CF = conversion factor (1x10-6 kg/mg) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for noncarcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

As noted above, the State of Florida SCTLs were used to calculate cancer and non-cancer risk estimates 

for the hypothetical future resident and a typical industrial worker.  Exposure assumptions for the other 

receptors are described below and were used to develop risk-based concentrations for the construction 

worker, the maintenance worker, and the recreational user/trespasser. 

 

The exposed surface areas of the body available for dermal contact are determined on a receptor-specific 

basis and are based on assumed human activities and clothing worn during exposure events.  Current 

guidance (USEPA, August 1997 and July 2004) was used to develop the assumptions concerning the 

amount of skin surface area available for contact for a receptor.  The rationales used to select the skin 

areas are as follows:  

 

• The head, hands, and forearms of excavation/construction worker and maintenance workers 

were assumed to be exposed to soils (assuming the receptors wear a short-sleeved shirt, long 

pants, and shoes).  As recommended in the Risk Assessment Guidance for Superfund (RAGS) 

Part E (USEPA, July 2004), the skin surface area for a worker was assumed to be 3,300 cm2.  

This value represents the average of the 50th-percentile areas of males and females more than 

18 years old.  

 

• For the adolescent trespassers/recreational user, 25 percent of the total body surface area for an 

adolescent (aged 7 to 16) was assumed to be available for surface soil contact.  The RME value 

(3,280 cm2) was derived from the 95th-percentile surface area data. 

 

• For the adult trespasser/recreational user assumed to be exposed to surface soil, the exposed 

skin surface area available for contact was the value recommended for the adult resident in 



Rev. 2 
06/22/09 

TtNUS/TAL-09-053/0052-5.1 6-21                      CTO 0079 

Exhibit 3-5 of RAGS Part E (USEPA, July 2004), 5,700 cm2.  This surface area assumes the 

head, hands, forearms, and lower legs of the receptor are available for contact.   

 

The following values of soil adherence factors and chemical-specific dermal absorption factors 

provided in RAGS Part E (USEPA, July 2004) were used to evaluate risks from exposure to soil: 

  

• Maintenance Worker - 0.2 mg/cm2 (Exhibit 3.5; USEPA, July 2004). 

 

• Construction workers - 0.3 mg/cm2.  This value is the 95th-percentile value for construction 

workers, (Exhibit 3.3; USEPA, July 2004). 

 

• Adolescent Trespassers/Recreational Users - 0.3 mg/cm2.  This adherence factor is the 95th-

percentile value presented for soccer players (teens) playing in moist conditions (Exhibit 3.3; 

USEPA, July 2004).   

 

• Future adult trespassers/recreational users - 0.07 mg/cm2 (Exhibit 3.5; USEPA, July 2004). 

 

For the constituents identified as COPCs in soil, the following dermal absorption factors were used 

(USEPA, Exhibit 3-4, and July 2004):   

 

• Polynuclear aromatic hydrocarbons (PAHs) - 0.13 

• arsenic - 0.03 

• cadmium – 0.001 

• other metals – 0.001 

 

The dermal absorption factors for PAHs, arsenic, and cadmium are based on USEPA guidance (USEPA, 

Exhibit 3-4, July 2004) and the dermal absorption factors for the other metals are USEPA Region 4 

values. 

 

The same exposure frequencies and durations used in the estimation of ingestion intakes were used to 

estimate exposure via dermal contact. 

 

6.3.3.3 Inhalation of Air and Fugitive Dust/Volatile Emissions 

The amount of a chemical a receptor takes in as a result of breathing is determined using the 

concentration of the contaminant in air.  Intakes of both particulates and vapors/gases are calculated 

using the same equation, as follows (USEPA, July 1996): 
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 where: Intakeai = intake of chemical "i" from air via inhalation (mg/kg/day) 

  Cai = concentration of chemical "i" in air (mg/m3) 

  IRa = inhalation rate (m3/hour) 

  ET  = exposure time (hours/day) 

  EF = exposure frequency (days/year) 

  ED  = exposure duration (year) 

  PEF = Particulate Emission Factor (m3/kg) 

  VF = Volatilization Factor (chemical-specific) (m3/kg) 

  BW = body weight (kg) 

  AT = averaging time (days); 

   = for noncarcinogens, AT = ED x 365 days/year; 

   = for carcinogens, AT = 70 year x 365 days/year 

 

As noted above, the State of Florida SCTLs are used to calculate cancer and non-cancer risk estimates 

for the hypothetical future resident and a typical industrial worker.  Exposure assumptions for the other 

receptors are described below and were used to develop risk-based concentrations for the construction 

worker, the maintenance worker, and the recreational user/trespasser. 

 

The same exposure frequencies and durations used in the estimation of ingestion and dermal intakes of 

soil were used to estimate exposure via inhalation of air and fugitive dust/volatile emissions.  Additionally, 

for construction/excavation workers and maintenance workers, an inhalation rate of 2.5 m3 per hour 

(USEPA, December 2002b) and an exposure time of 8 hours/day (i.e., 20 m3 per day) were used to 

evaluate risks from inhalation of fugitive dusts and volatile emissions. 

 

For adult and adolescent trespassers/recreational users, inhalation rates of 1.6 m3 per hour and 1.2 m3 

per hour (USEPA, August 1997), respectively, and an exposure time of 4 hours per day were used to 

evaluate risks from inhalation of fugitive dusts and volatile emissions. 

 

The concentrations of chemicals in air resulting from emissions from soil were developed following 

procedures presented in USEPA Soil Screening Guidance (July 1996 and December 2002b), as follows: 

 

⎥⎦
⎤

⎢⎣
⎡ +×=

VF
1  

PEF
1CC sa  

 

(BW)(AT)
ED))(ET)(EF)()(IR(C  =  Intake aai

ai  
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 where: Ca = chemical concentration in air, mg/m3 

   Cs = chemical concentration in soil, mg/kg 

   PEF = Particulate Emission Factor, 1.241 x 109 m3/kg (FDEP, February 2005) 

   VF = chemical-specific Volatilization Factor, m3/kg 

 

For chemicals in soil that are not classified as volatile, the above equation reduces to: 

⎥⎦
⎤

⎢⎣
⎡×=
PEF

1CC sa  

 

The Particulate Emissions Factor (PEF) relates the concentration of the chemical in soil with the 

concentration of dust particles in air.  The Volatilization Factor (VF) relates the concentration of the 

chemical in soil with the concentration in ambient air.  The VFs used to calculate the alternate SCTLs 

were obtained from Table 4 of the 62-777 Technical Report (FDEP, February 2005).  With the exception 

of the construction worker, the PEF value used to estimate risks from inhalation of fugitive dusts was 

1.241 x 109 m3/kg, which was developed by the State of Florida in FAC 62-777 (FDEP, February 2005).  

The PEF calculated for the construction worker was 2.43 x 106 m3/kg (USEPA, December 2002). 

 

6.4 TOXICITY ASSESSMENT PROTOCOL 

The objective of a toxicity assessment is to identify the potential for human health hazards and adverse 

effects in exposed populations.  A significant portion of the toxicity assessment of the HHRAs has been 

completed because CSFs and RfDs were selected by the State of Florida during the development of the 

residential and industrial soil SCTLs and groundwater CTLs.  A CSF is an indicator of the potency of a 

chemical carcinogen (i.e., the greater the CSF, the more potent the carcinogen).  An RfD is the dose at or 

below which adverse non-carcinogenic effects are not anticipated.  These factors represent quantitative 

estimates of the relationship between the magnitude and types of exposures and the severity or 

probability of human health effects and were used to develop risk-based concentrations as described 

above.   

 

6.4.1 Sources of Toxicity Criteria 

Oral and inhalation RfDs and CSFs used in the HHRAs were obtained from the following primary 

recommended USEPA sources: 

 

• Integrated Risk Information System (IRIS) (online) 

 

• USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 
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Technical Support Center develops PPRTVs on a chemical-specific basis when requested by 

USEPA’s Superfund program. 

 

• Other Toxicity Values – These sources include but are not limited to California Environmental 

Protection Agency (Cal EPA) toxicity values, the Agency for Toxic Substances and Disease 

Registry (ATSDR) Minimal Risk Levels (MRLs), Tables 5a and 5b of the FDEP 62-777 Technical 

Report (FDEP, February 2005), and the Annual Health Effects Assessment Summary Tables 

(HEAST) (USEPA,  July 1997). 

 

Although RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS online database, 

which is continuously updated, is the preferred source of toxicity values.  The USEPA Region 9 PRG 

Tables (USEPA, October 2004) and Region 3 Risk-Based Concentration (RBC) tables (USEPA, April 

2007) are also used as sources of toxicity criteria when criteria are not available from the aforementioned 

references.   

 

6.4.2 Toxicity Criteria for Dermal Exposure 

RfDs and CSFs found in literature are frequently expressed as administered doses; therefore, these 

values are considered to be inappropriate for estimating the risks associated with dermal routes of 

exposure.  Oral dose-response parameters based on administered doses must be adjusted to absorbed 

doses before comparisons to estimated dermal exposure intakes are made.  

 

The adjustment from administered to absorbed dose was made using the following chemical-specific 

absorption efficiencies published in RAGS Part E: 

 

))(ABS(RfD  RfD GIoraldermal =  

))/(ABS(CSF  CSF GIoraldermal =  

 

 where: ABSGI  =  absorption efficiency in the gastrointestinal tract 

 

6.4.3 Toxicity Criteria for Carcinogenic Effects of PAHs 

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs.  The 

most extensively studied PAH is benzo(a)pyrene, which is classified by the USEPA as a probable human 

carcinogen.  Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate 

CSFs for other carcinogenic PAHs.  Toxic effects for these chemicals were evaluated using the concept 

of estimated orders of potential potency, as presented in USEPA Region 4 guidance (May 2000) and in 
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the Rule 62-777 Technical Report.  Toxicity Equivalence Factors (TEFs), which indicate the potency of 

each PAH compound relative to that of benzo(a)pyrene, are available for select carcinogenic PAHs.  The 

equivalent oral and inhalation CSFs for PAHs other than benzo(a)pyrene are derived by multiplying the 

CSF for benzo(a)pyrene by the TEF for the PAH compounds  (USEPA Region 4, May 2000 and FDEP, 

February 2005).   

 

These TEFs were used to convert the individual carcinogenic PAH concentrations to an equivalent 

concentration of benzo(a)pyrene.  Both the COPC screening and quantitative risk estimates were based 

on an evaluation of the equivalent concentrations of benzo(a)pyrene.  The carcinogenic PAHs actually 

detected at least once in a soil dataset were used in the calculation.  Non-detect results were assigned a 

value of ½ the sample quantitation limit prior to the calculation.  However, those carcinogenic PAHs not 

detected in any sample within the dataset were not considered in the calculation.  If carcinogenic PAHs 

were not detected in a sample, ½ the sample quantitation limit presented for benzo(a)pyrene was used to 

calculate the equivalent concentration of benzo(a)pyrene in that sample.  

 

6.5 RISK CHARACTERIZATION (USEPA METHODOLOGY) 

This section provides a characterization of the human health risks associated with the potential exposures 

to chemicals in surface soil and subsurface soil at Site 41.  The results of the risk characterization are 

discussed below.  Potential risks (non-carcinogenic and carcinogenic) for individual chemicals detected in 

soil at Site 41 were estimated using the simple risk ratio technique presented in Section 6.3.3.  As 

discussed in Section 6.3.1, potential risks were estimated for five receptors (the hypothetical future 

resident, the typical industrial worker, the construction worker, the maintenance worker, and the 

recreational user/trespasser) using USEPA and FDEP risk assessment guidance.  The total risk from 

exposure to all COPCs was calculated in accordance with the risk assessment methods outlined in 

USEPA guidance (December 1989).  Risks to human receptors are also characterized per FDEP 

guidelines/criteria established in Rule 62-780, FAC in Section 6.6.  Supporting documentation for the site-

specific HHRAs is presented in Appendix C. 

 

6.5.1 Evaluation of Chemicals Other Than Lead 

Quantitative estimates of risk for chemicals other than lead were calculated according to risk assessment 

methods outlined in Section 6.3.3.  The methodology is based on standard USEPA guidance (December 

1989).  Lifetime cancer risks are expressed in the form of dimensionless probabilities referred to as 

incremental lifetime cancer risks (ILCRs), which are based on CSFs.  An ILCR of 1 x 10-6 indicates the 

exposed receptor has an one-in-one-million chance of developing cancer under the defined exposure 

scenario.  Alternatively, such a risk may be interpreted as representing one additional case of cancer in 

an exposed population of one million persons.  Cancer risk estimates developed for individual chemicals 
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are summed and presented as the total cancer risk estimate for each receptor.  Non-carcinogenic risk 

estimates for individual chemicals are presented as HQs, which are based on RfDs.  An HQ is the ratio of 

the intake to the RfD and is an indicator of the potential for adverse non-carcinogenic health effects.  An 

HI is generated by summing the individual HQs for all COPCs.  The HI is not a mathematical prediction of 

the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator of the 

possibility of the occurrence of non-carcinogenic (threshold) effects.  As discussed below, HIs were 

calculated on a target organ/target effect basis. 

 

6.5.2 Interpretation of Quantitative Risk Assessment Results 

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a 

site, quantitative risk estimates are compared to typical risk benchmarks.  Calculated ILCRs are 

interpreted using the USEPA's target range (1 x 10-6 to1 x 10-4) (i.e., a one-in-ten-thousand to one-in-one-

million chance of developing cancer) and the State of Florida goal for a total cancer risk of 1 x 10-6.  HIs 

are evaluated using a value of 1.0.   

 

The USEPA has defined the range of 1 x 10-6 to 1 x 10-4 as the ILCR target range for hazardous waste 

facilities addressed under the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) and the Resource Conservation and Recovery Act (RCRA).  Individual or cumulative ILCRs 

greater than 1 x 10-4 are generally not considered as protective of human health.  The State of Florida has 

established a cumulative cancer goal of 1 x 10-6 for receptors exposed to contaminated environmental 

media at a site.  These benchmarks are used in the interpretation of the risk characterization results.   

 

An HI exceeding unity (1.0) indicates there may be potential non-carcinogenic health risks associated 

with exposure.  However, when an HI exceeds unity, target organs effects associated with exposure to 

COPCs are considered.  Only the HQs for those chemicals affecting the same target organ(s) or exhibit 

similar critical effect(s) are regarded as truly additive.  Consequently, it may be possible for a cumulative 

HI to exceed 1.0, but no adverse health effects are anticipated if the COPCs do not affect the same target 

organ or exhibit the same critical effect (i.e., the HIs developed on a target-organ-specific basis do not 

exceed 1).  Individual target organ HIs for all receptors are presented in the risk calculation tables in 

Appendix C. 

 

6.5.3 Risk Characterization Using USEPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 41 conducted 

according to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed 

for those chemicals identified as COPCs in Section 6.2.  Potential cancer risks and HIs were calculated 
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using the methodology presented in Section 6.3 and are summarized in Table 6-4.  The results are 

discussed below.  Chemical-specific risks are presented in Appendix C. 

 

Non-Carcinogenic Risk 

Cumulative HIs estimated for exposures to surface soil and subsurface soil by all receptors were less 

than 1, indicating that adverse non carcinogenic effects are not anticipated for these receptors under the 

conditions established in the exposure assessment. 

 

Carcinogenic Risk 

Cumulative ILCRs for exposure to surface soil and subsurface soil were less than or within USEPA’s 

target risk range of 10-4 to 10-6 for all receptors.  

 

ILCRs exceeded the State of Florida’s target risk level of 1 x 10-6 for exposure to surface soil by industrial 

workers, construction workers, lifelong recreational users, and hypothetical future residents.  ILCRs 

exceeded the target risk level for exposure to subsurface soil by industrial workers and hypothetical future 

residents.  Carcinogenic PAHs were the major contributors to the ILCRs. 

 

6.6 RISK CHARACTERIZATION USING FDEP RULES 62-777 AND 62-780, F.A.C. 

This section describes the State of Florida methodology used to evaluate risks for soil at Site 41.  The risk 

assessment methodology is based on guidance provided in Rule 62-780 FAC which makes use of a 

phased risk-based corrective action process that is iterative and tailors site rehabilitation to site-specific 

conditions and risks.  Rule 62-780 is used in conjunction with Rule 62-777 FAC which provides the 

methodology used to establish the FDEP cleanup target levels (CTLs) for the residential, 

commercial/industrial, or alternate land use scenarios.  The methodologies described in the following 

paragraphs are presented in Appendix C and Appendix E of the Technical Report for Chapter 62-777 

F.A.C. (FDEP, February 2005)  

 

The FDEP risk characterization is performed, in part, through a series of tables in which concentrations of 

chemicals detected at a site are compared to various FDEP soil criteria or to criteria developed according 

to guidelines presented in Chapter 62-777 FAC.  The soil criteria include SCTLs for direct contact (i.e., 

ingestion, dermal contact, and inhalation), SCTLs for leachability to groundwater, soil saturation 

concentrations (Csat) for an evaluation of free product, and background levels for metals.  
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6.6.1 Florida Methodology for Evaluating Soil 

Using the guidance provided in Rules 62-780 and 62-777, soil at Site 41 was evaluated for the following 

land use scenarios: 

 

• Residential land use (Risk Management Option (RMO)Level I) 

• Commercial/industrial land use (RMO Level II) 

• Recreational land use (RMO Level III) 

 

The evaluation of the hypothetical future residential and commercial/industrial land use of a site is 

described under RMO Levels I and II, respectively, of Rule 62.780.680.  RMO Level III of the rule allows 

for the development and use of alternative SCTLs based on, for example, a site-specific risk assessment.  

In this risk assessment, alternative SCTLs were calculated for a recreational user/trespasser using the 

equations provided in Chapter 62-777 FAC, the most recent toxicological information presented in IRIS, 

and the exposure factors presented in Section 6.3.3.   

 

A site is first evaluated for residential land use (Level I) for surface and subsurface soil.  If the 

concentrations of chemicals detected at the site are less than their respective criteria, the site is not 

evaluated further.  However, if any of the Level I criteria are exceeded, the site is evaluated for 

commercial/industrial land use (Level II).  The process is then repeated for potential recreational land use 

(Level III), if necessary.  The comparisons conducted for each level are presented in a Tables 6-5 through 

6-12 with the chemicals exceeding the relevant screening levels (i.e., the potential COCs) highlighted.  

Supporting documentation is presented in Appendix C, as necessary.  Using the guidance provided in 

Chapters 62-777 and 62-780 the following evaluations were performed for Site 41: 

 

Comparison with Direct Contact SCTLs.  According to the FDEP guidance documents, under Risk 

Management Options Level I and Level II, the maximum detected concentration of each contaminant may 

be compared with the respective default SCTL listed in Chapter 62-777, F.A.C. or, the 95% Upper 

Confidence Limit (UCL) of the mean of the site concentrations can be compared with apportioned chronic 

toxicity-based SCTLs.  Under Risk Management Option Level III, UCLs may be compared with 

apportioned chronic toxicity-based SCTLs only. 

  

In this risk assessment, for RMO Levels I and II, maximum detected surface and subsurface soil 

concentrations are compared to the default (non-apportioned) SCTLs because an initial review of the 

analytical data, the maximum detected concentrations, and the EPCs (calculated as described in Section 

6.3.3) indicated the list of potential COCs would not increase if the maximum detected concentration 

versus the EPC were evaluated using the default SCTLs.)  Therefore, if the maximum detected 

concentration for a chemical exceeds the direct contact SCTL for RMO Levels I and II (and background  
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TABLE 6-7
FLORIDA LEVEL 3 (RECREATIONAL) DIRECT CONTACT EVALUATION - SURFACE SOIL

SITE 41
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

Volatile Organic Compounds (mg/kg)

67-64-1 Acetone 1/17 0.0271 J 0.027 1485CD00301 NA 800000 N 0.00000003 Kidney, Liver, 
Neurological -- No No Maximum < SCTL

Semivolatile Organic Compounds (mg/kg)
120-12-7 Anthracene 3/17 0.014 J 0.559 WHF-1485C-4101A NA 1000000 N 0.00000001 None Specified -- No No Maximum < SCTL
191-24-2 Benzo(g,h,i)perylene 14/17 0.349 0.349 1485CD00601 NA 110000 N 0.000003 Neurological -- No No Maximum < SCTL
206-44-0 Fluoranthene 14/17 0.8 0.541 WHF-1485C-4101A NA 64000 N 0.00001 Blood, Kidney, Liver -- No No Maximum < SCTL
85-01-8 Phenanthrene 13/16 0.22 J 0.310 1485CD00601 NA 110000 N 0.000002 Kidney -- No No Maximum < SCTL

129-00-0 Pyrene 14/17 0.61 0.538 WHF-1485C-4101A NA 110000 N 0.000006 Kidney -- No No Maximum < SCTL
Benzo(a)pyrene Equivalents 44/53 9 1.02 WHF-148SC-SS-3101 NA 0.8 C 11 Carcinogen 1.3 Yes Yes Maximum > 3 x SCTL

Pesticides/PCBs (mg/kg)
72-54-8 4,4'-DDD 5/17 0.11 0.130 WHF-1485C-4301 NA 39 C 0.003 Carcinogen -- No No Maximum < SCTL
72-55-9 4,4'-DDE 9/15 0.13 0.047 WHF-1485C-4301 NA 27 C 0.005 Carcinogen -- No No Maximum < SCTL
50-29-3 4,4'-DDT 8/17 0.33 0.109 WHF-1485C-4301 NA 27 C 0.012 Carcinogen, Liver -- No No Maximum < SCTL

309-00-2 Aldrin 7/23 0.0058 J 0.005 WHF-1485C-4201A NA 0.4 C 0.015 Carcinogen, Liver -- No No Maximum < SCTL
5103-71-9 alpha-Chlordane 10/17 0.61 0.128 WHF-1485C-4001 NA 19 C(4) 0.03 Carcinogen, Liver -- No No Maximum < SCTL
60-57-1 Dieldrin 20/23 0.34 J 0.125 WHF-1485C-4001 NA 0.4 C 0.9 Carcinogen, Liver 0.3 No No Maximum < SCTL
72-20-8 Endrin 2/16 0.018 J 0.018 WHF-1485C-4301 NA 550 N 0.00003 Liver -- No No Maximum < SCTL

53494-70-5 Endrin Ketone 1/16 0.004 J 0.004 WHF-1485C-4301 NA 550 N(5) 0.000007 Liver -- No No Maximum < SCTL
5103-74-2 gamma-Chlordane 8/15 0.56 0.153 WHF-1485C-4001 NA 19 C(4) 0.03 Carcinogen, Liver -- No No Maximum < SCTL
1024-57-3 Heptachlor Epoxide 3/14 0.0099 J 0.009 WHF-1485C-4201A NA 0.7 C 0.014 Carcinogen, Liver -- No No Maximum < SCTL

Metals (mg/kg)

7429-90-5 Aluminum 17/17 9970 9474 WHF-1485C-4301 No 3500000 N
0.003

Body Weight
-- No

No
Maximum < SCTL

Background(2)

7440-36-0 Antimony 4/17 0.94 0.573 WHF-1485C-4301 No 1460 N
0.0006

Blood
-- No

No
Maximum < SCTL

Background(2)

7440-38-2 Arsenic 11/17 5.4 2.83 WHF-1485C-4301 No 6.2 C 0.9 Carcinogen, Skin, 
Cardiovascular -- No No

Maximum < SCTL
Background(2)

7440-39-3 Barium 17/17 62.2 33.6 WHF-1485C-4001 Yes 251000 N 0.0002 Cardiovascular -- No No Maximum < SCTL

7440-43-9
Cadmium 6/17 0.77 0.342 WHF-1485C-4301 No

1310 N
0.0006

Carcinogen, Kidney
-- No

No
Maximum < SCTL

Background(2)

7440-47-3 Chromium 17/17 75 J 30.6 WHF-1485C-3701 Yes 10900 N 0.007 Carcinogen, 
Respiratory -- No No Maximum < SCTL

7440-48-4 Cobalt 9/17 1.8 1.09 1485CD00101 No 64300 N 0.00003

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

-- No No
Maximum < SCTL

Background(2)

7440-50-8 Copper 17/17 15.4 8.28 1485CD00501 Yes 146000 N 0.0001 Gastrointestinal -- No No Maximum < SCTL

7439-89-6 Iron 17/17 7060 5218 1485CD00201 No 1090000 N
0.006

Gastrointestinal
-- No

No
Maximum < SCTL

Background(2)

7439-92-1 Lead 17/17 345 142 WHF-1485C-3701 Yes 3000 0.1 Neurological -- No No Maximum < SCTL

7439-96-5 Manganese 17/17 158 107 1485CD00601 No 69300 N
0.002

Neurological
-- No

No
Maximum < SCTL

Background(2)

7439-97-6 Mercury 7/17 0.023 J 0.023 WHF-1485C-4301 No 1100 N
0.00002

Neurological
-- No

No
Maximum < SCTL

Background(2)

7440-02-0
Nickel 13/17 8 4.09 1485CD00101 No

73000 N
0.0001

Body Weight
-- No

No
Maximum < SCTL

Background(2)

7440-62-2 Vanadium 17/17 20 13.9 WHF-1485C-3901 No 3650 N
0.005

Hair Loss
-- No

No
Maximum < SCTL

Background(2)

7440-66-6 Zinc 17/17 139 J 69.9 WHF-1485C-4301 Yes 1090000 N 0.0001 Blood -- No No Maximum < SCTL

PAGE 1 OF 2
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TABLE 6-7
FLORIDA LEVEL 3 (RECREATIONAL) DIRECT CONTACT EVALUATION - SURFACE SOIL

SITE 41
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

Miscellaneous Parameters (mg/kg)
57-12-5 Cyanide 3/17 0.76 J 0.696 1485CD00601 NA 36800 N 0.00002 Neurological, Thyroid -- No No Maximum < SCTL

Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons 17/17 190 103 WHF-1485C-4601 NA 25400 N 0.007 Multiple Endpoints -- No No Maximum < SCTL

Total(9) 1.6

Footnotes:
1 - Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations performed by Florida's UCL Calculator.
2 - To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility background levels described in Appendix D.3.  If the maximum concentration of a chemical
     is less than the background value, that chemical was not selected as a COPC.
3 - SCTLs for recreational users were developed using the methods presented in Chapter 62-777, F.A.C., April  2005 and the most current toxicological data available in IRIS.
     The recreational users are assumed to be exposed 45 days per year by ingestion, inhalation, and dermal contact.  Calculations of the recreational SCTLs are presented in Appendix C.
4 - Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), April  2005.
5 - The exceedance ratio uses the weighted apportionment method whereby the exposure point concentration is divided by the recreational SCTL.  Chemicals
     with maximum concentrations less than 0.1 of the non-apportioned SCTL are not included in the apportionment process. 
6 - A chemical is selected as a potential COC if the maximum concentration is greater than 3 times the non-apportioned SCTL or if it contributes to an exceedance ratio greater than 1, and, for metals, if the site concentrations exceed background levels.
7 - Value is for chlordane.
8 - Value is for endosulfan.
9 - If the Total Exceedance Ratio in less than 1 then the FDEP risk goals have been met.

NA - Not Applicable.   According to Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.

Is Exposure Point 
Concentration 
/Apportioned 

Recreational SCTL 

Is Chemical a  
Potential Level 3 

COC?(6)
Rationale/Comments

Ratio of Maximum 
Concentration/ Non-

apportioned 
Recreational SCTL

Target Organ(4)
Exceedance Ratio 

(Weighted 
Apportionment)(5)
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TABLE 6-11
FLORIDA LEVEL 3 (RECREATIONAL) DIRECT CONTACT EVALUATION - SUBSURFACE SOIL

SITE 41
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

Volatile Organic Compounds (mg/kg)
78-93-3 2-Butanone 3/26 0.0041 J 0.008 WHF-1485C-4502 NA 750000 N 0.000000005 Developmental -- No No Maximum < SCTL

67-64-1 Acetone 3/26 0.029 0.039 WHF-1485C-4503 NA 800000 N 0.00000004 Kidney, Liver, 
Neurological -- No No Maximum < SCTL

Semivolatile Organic Compounds (mg/kg)
100-01-6 4-Nitroaniline 1/26 0.17 J 0.170 WHF-1485C-4302 NA 560 C 0.0003 Carcinogen, Blood -- No No Maximum < SCTL
120-12-7 Anthracene 1/26 0.052 J 0.052 WHF-1485C-4302 NA 1000000 N 0.0000001 None Specified -- No No Maximum < SCTL
191-24-2 Benzo(g,h,i)perylene 15/26 1.2 J 0.294 WHF-1485C-4302 NA 110000 N 0.00001 Neurological -- No No Maximum < SCTL
86-74-8 Carbazole 1/26 0.33 J 0.330 WHF-1485C-4302 NA 330 C 0.0010 Carcinogen -- No No Maximum < SCTL
206-44-0 Fluoranthene 15/26 3.1 0.687 WHF-1485C-4302 NA 64000 N 0.00005 Blood, Kidney, Liver -- No No Maximum < SCTL
86-73-7 Fluorene 2/26 0.0042 J 0.004 WHF-1485C-4502 NA 140000 N 0.0000000 Blood -- No No Maximum < SCTL
85-01-8 Phenanthrene 10/26 0.32 J 0.123 WHF-1485C-4302 NA 110000 N 0.000003 Kidney -- No No Maximum < SCTL
129-00-0 Pyrene 14/26 3.7 0.814 WHF-1485C-4302 NA 110000 N 0.00003 Kidney -- No No Maximum < SCTL

Benzo(a)pyrene Equivalents 45/67 2.9786 0.288 WHF-1485C-4302 NA 0.8 C 3.7 Carcinogen 0.4 No No Maximum < SCTL
Pesticides/PCBs (mg/kg)

72-54-8 4,4'-DDD 5/26 1.1 J 0.280 WHF-1485C-4302 NA 39 C 0.03 Carcinogen -- No No Maximum < SCTL

72-55-9 4,4'-DDE 10/25 1 0.323 WHF-1485C-4302, 
WHF-1485C-4303 NA 27 C 0.04 Carcinogen -- No No Maximum < SCTL

50-29-3 4,4'-DDT 5/26 5.7 1.73 WHF-1485C-4302 NA 27 C 0.2 Carcinogen, Liver -- No No Maximum < SCTL
309-00-2 Aldrin 3/44 0.049 0.161 WHF-1485C-4102A NA 0.4 C 0.12 Carcinogen, Liver -- No No Maximum < SCTL
5103-71-9 alpha-Chlordane 9/25 0.58 J 0.208 WHF-1485C-4303 NA 19 C(7) 0.03 Carcinogen, Liver -- No No Maximum < SCTL
319-85-7 beta-BHC 1/26 0.00023 J 0.0002 WHF-1485C-4602 NA 6 C 0.00004 Carcinogen -- No No Maximum < SCTL
60-57-1 Dieldrin 14/41 0.94 J 0.171 WHF-1485C-4303 NA 0.4 C 2 Carcinogen, Liver 0.4 No No Maximum < SCTL

33213-65-9 Endosulfan II 1/26 0.0006 J 0.0006 WHF-1485C-4203A NA 11000 N(8) 0.00000005 Cardiovascular, 
Kidney -- No No Maximum < SCTL

72-20-8 Endrin 1/25 0.0068 J 0.007 WHF-1485C-4102A NA 550 N 0.00001 Liver -- No No Maximum < SCTL
5103-74-2 gamma-Chlordane 6/22 0.79 0.289 WHF-1485C-4302 NA 19 C(7) 0.04 Carcinogen, Liver -- No No Maximum < SCTL
1024-57-3 Heptachlor Epoxide 2/24 0.00053 J 0.0005 WHF-1485C-4202A NA 0.7 C 0.0008 Carcinogen, Liver -- No No Maximum < SCTL

Metals (mg/kg)

7429-90-5 Aluminum 26/26 37400 17644 1485CD00810 No 3500000 N 0.01 Body Weight -- No No
Maximum < SCTL

Background(2)

7440-36-0 Antimony 4/26 10.7 2.44 WHF-1485C-4303 No 1460 N 0.007 Blood -- No No
Maximum < SCTL

Background(2)

7440-38-2 Arsenic 26/26 15.2 4.98 WHF-1485C-4302 No 6.2 C 2 Carcinogen, Skin, 
Cardiovascular -- No No

Maximum < SCTL
Background(2)

7440-39-3 Barium 26/26 73.8 28.0 WHF-1485C-4303 Yes 251000 N 0.0003 Cardiovascular -- No No Maximum < SCTL

7440-43-9
Cadmium 2/26 2.2 2.20 WHF-1485C-4302 No 1310 N 0.002

Carcinogen, Kidney
--

No No
Maximum < SCTL

Background(2)

7440-47-3 Chromium 26/26 37.3 16.4 1485CD00810 No 10900 N 0.003 Carcinogen, 
Respiratory --

No No
Maximum < SCTL

Background(2)

7440-48-4 Cobalt 2/26 2.4 2.40 WHF-1485C-4302 No 64300 N 0.00004

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

-- No No
Maximum < SCTL

Background(2)

7440-50-8 Copper 26/26 26 10.1 WHF-1485C-4302 Yes 146000 N 0.0002 Gastrointestinal -- No No Maximum < SCTL

7439-89-6 Iron 26/26 26700 12453 1485CD00810 No 1090000 N 0.02 Gastrointestinal -- No No
Maximum < SCTL

Background(2)

7439-92-1 Lead 26/26 322 J 95.4 WHF-1485C-4303 No 3000 0.1 Neurological -- No No
Maximum < SCTL

Background(2)

7439-96-5 Manganese 26/26 410 J 65.7 WHF-1485C-4302 No 69300 N 0.006 Neurological -- No No
Maximum < SCTL

Background(2)
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TABLE 6-11
FLORIDA LEVEL 3 (RECREATIONAL) DIRECT CONTACT EVALUATION - SUBSURFACE SOIL

SITE 41
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

7439-97-6 Mercury 10/26 0.078 J 0.032 WHF-1485C-4303 No 1100 N 0.00007 Neurological -- No No
Maximum < SCTL

Background(2)

7440-02-0 Nickel 25/26 6.1 3.24 WHF-1485C-4302 Yes 73000 N 0.00008 Body Weight -- No No Maximum < SCTL
7782-49-2 Selenium 1/26 4.8 J 4.80 1485CD00705 Yes 18200 N 0.0003 -- No No Maximum < SCTL

7440-62-2 Vanadium 26/26 68.1 24.2 1485CD00810 No 3650 N 0.02 Hair Loss -- No No
Maximum < SCTL

Background(2)

7440-66-6 Zinc 26/26 246 J 79.0 WHF-1485C-4302 Yes 1090000 N 0.0002 Blood -- No No Maximum < SCTL
Miscellaneous Parameters (mg/kg)

57-12-5 Cyanide 2/26 1.8 J 1.80 1485CD00810 NA 36800 N 0.00005 Neurological, 
Thyroid -- No No Maximum < SCTL

Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons 10/26 920 246 WHF-1485C-4303 NA 25400 N 0.04 Multiple Endpoints -- No No Maximum < SCTL

Total(9) 0.8

Footnotes
1 - Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations performed by Florida's UCL Calculator.
2 - To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility background levels described in Appendix D.3.  If the maximum concentration of a chemical
     is less than the background value, that chemical was not selected as a COPC.
3 - SCTLs for recreational users were developed using the methods presented in Chapter 62-777, F.A.C., April  2005 and the most current toxicological data available in IRIS.
     The recreational users are assumed to be exposed 45 days per year by ingestion, inhalation, and dermal contact.  Calculations of the recreational SCTLs are presented in Appendix C.
4 - Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), April  2005.
5 - The exceedance ratio uses the weighted apportionment method whereby the exposure point concentration is divided by the recreational SCTL.  Chemicals
     with maximum concentrations less than 0.1 of the non-apportioned SCTL are not included in the apportionment process. 
6 - A chemical is selected as a potential COC if the maximum concentration is greater than 3 times the non-apportioned SCTL or if it contributes to an exceedance ratio greater than 1, and, for metals, if the site concentrations exceed background levels.
7 - Value is for chlordane.
8 - Value is for endosulfan.
9 - If the Total Exceedance Ratio in less than 1 then the FDEP risk goals have been met.
NA - Not Applicable.   According to Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
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levels for metals), the constituent is identified as a potential COC and may be further evaluated using 

various apportionment approaches described in the following sections.   

 
Methods of Apportioning the SCTLs 

Simple Apportionment.  For situations in which apportionment is applicable, several methods of 

apportionment are available, as described in Appendix C of the Technical Report.  The most 

straightforward method is simple apportionment.  For simple apportionment, the default SCTL for each 

chemical is divided by the number of chemicals that produce the same type of toxicity.  For carcinogens, 

the value of the simple apportioned SCTL is calculated by dividing the non-apportioned SCTL (residential, 

commercial/industrial, or recreational) by the number carcinogenic chemicals detected in a surface or 

subsurface soil dataset.  For example, if five carcinogens were detected in a surface soil dataset for a 

site, the simple apportioned SCTLs for carcinogens are the non-apportioned SCTLs divided by 5 (FDEP, 

February 2005).  For noncarcinogens, the simple apportioned SCTL is determined by dividing the non-

apportioned SCTL by the number of chemicals impacting the same target organ.  If the liver, for example, 

is identified as the target organ for 7 noncarcinogens in a dataset, the simple apportioned SCTLs for 

those chemicals are the non-apportioned values divided by 7.   

 

Not all SCTLs should be apportioned.  The Technical Report (FDEP, February 2005) lists the 

following exceptions to apportioning: 

 

1. Do not apportion an SCTL based on natural background concentration or practical quantitation 

limit.  These are criteria that are not directly risk-based, and therefore are not subject to 

apportionment. 

 

2. Do not apportion an SCTL based on acute toxicity.  These SCTLs are always regarded as not-to-

exceed values, and the default value should be compared with the maximum concentration on 

site.  [Note that acute toxicity SCTLs are applicable only in situations where small children might 

be present, such as a residence, playground, or school.]  Of the chemicals detected in soil at Site 

41, the residential SCTLs for barium, copper, and vanadium are acute values. 

 

3. Do not apportion lead (Pb) SCTLs.  Both residential and commercial/industrial lead SCTLs are 

based on a unique type of toxicological analysis that is not amenable to the standard 

apportionment process. 

 

4. Do not apportion the SCTLs for chemicals present in low concentrations.  Eliminate from 

consideration at a site chemicals whose maximum concentration is less than or equal to 1/10 the 

default SCTL.  Chemicals present in low concentrations are unlikely to contribute substantially to 
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risk and unnecessarily complicate the apportionment process.  As shown in Tables 6-6 through 6-

12, the maximum concentrations of most detected chemicals (all except carcinogenic PAHs, 

arsenic, barium, copper, lead, and vanadium) were less than 1/10 of the default SCTLs for 

surface and subsurface soil.  Therefore, the SCTLs for most chemicals detected in soil at Site 41 

were not apportioned. 

 

5. Do not apportion the SCTLs for chemicals detected infrequently.  A chemical can be eliminated 

from consideration at a site if it is detected a) in only one out of 10 or more samples, or 5% or 

fewer out of 20 or more samples, and in only one environmental medium; and b) in low 

concentrations (no more than the default SCTL); and c) there is no reason to believe that the 

chemical may be present due to historical site activities.  These criteria are intended to eliminate 

chemical detections that are artifacts from sampling, analytical, or other problems.  They are not 

intended to eliminate chemicals present due to site activities in localized areas of contamination. 

 

Weighted Apportionment.  In most situations, simple apportionment will be overly conservative in that 

the sum of the risks represented by the individual chemical SCTLs are likely to be below FDEP target 

risks of 1x10-6 and a hazard index [for each target organ/system or effect] of 1.  This can be avoided by 

weighted apportioning.  One method of weighted apportioning involves calculation of ratios of the 95% 

UCLs for chemicals to their SCTLs.  The 95% UCL for each chemical subject to apportionment is divided 

by its default SCTL.  If the sum of the ratios is less than 1, the chemicals have met the FDEP’s risk goals.  

If the sum is greater than 1, dividing the concentration of each by the sum of the ratios will yield 

apportioned SCTLs that match exactly the risk goals.  In this approach, steps to achieve the apportioned 

SCTLs are expected to produce proportional decreases in the concentrations of each chemical.  This 

approach makes sense if the chemicals are co-located, such that removal of one chemical results in 

similar reduction in others. 

 

Weighted apportionment is performed on a chemical by chemical basis when it is feasible and 

appropriate, as determined by the human health risk assessor.  In practice, weighted apportionment is 

often an option when cumulative quantitative risk assessment results derived as described in preceding 

sections are less than FDEP risk benchmarks (i.e., a cancer risk estimate of 1x10-6 for carcinogens and 

an HI of 1 for noncarcinogens).   

 

Non-Proportional Weighted Apportionment.  Another method of weighted apportionment is non-

proportional reductions in default SCTLs among chemicals with additive effects.  As with other methods, 

the objective of the reduction in default SCTLs is to achieve a situation in which the sum of the risks 

posed by apportioned SCTLs does not exceed FDEP’s risk goals for any health effect.  However, in this 

approach, the reduction may be taken unevenly among the chemicals.  This approach is useful if the 
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chemicals are not co-located, and removal of one or more chemicals can be achieved more easily or 

more economically than the others.  Risks can be distributed optimally among the apportioned SCTLs 

based on site conditions, as long as the sums of the risks they represent meet the goals of 1 x 10-6 

excess cancer risk and a hazard index of 1. 

 

When the 95% UCL approach is used to develop exposure concentrations, two criteria must be satisfied 

when comparing site concentrations to the SCTLs, either default or alternative: 

 

1. The 95% UCL must meet or be below the apportioned SCTL; and 

 

2. The maximum concentration remaining on site must meet or be below a concentration three-

times the unapportioned SCTL in Risk Management Option Levels I and II, and below three-times 

the apportioned SCTL in Risk Management Option Level III.  Using the 95% UCL as the basis to 

determine whether the SCTL has been achieved for a site means that some areas can have 

concentrations above the SCTL, as long as other areas are below.  In this context, it is important 

to insure that concentrations above the SCTL allowed to remain do not constitute an 

unacceptable health risk.  

 

In the risk assessment for Site 41, SCTLs were apportioned (by weighted apportionment) for Risk 

Management Option Level III.   

 

Comparison with Leachability-based SCTLs 

The potential for leaching was addressed through comparisons with SCTLs for Leachability Based on 

Groundwater Criteria (FDEP, February 2005).  Unlike direct contact SCTLs, which are based primarily on 

long-term exposure covering a specified area, leachability-based  default SCTLs are intended to protect 

water resources at all locations.  Consequently, maximum rather than average (or 95% UCL) 

concentrations are compared with leaching criteria.  If the maximum concentration of a chemical exceeds 

its respective leachability SCTL, that chemical is identified as a potential COC.  

 

Evaluation of Free Product in Soil.  

The potential for the presence of free product (for organic chemicals) was evaluated by comparing 

maximum site concentrations to Csat limits.  The Csat values are provided in Table 8 of Chapter 62-777 

FAC (FDEP, February 2005).  The Csat comparisons indicated the concentrations of all organic chemicals 

detected in soil at the sites evaluated in this report were significantly less than the Csat levels.  Therefore, 

it is unlikely these chemicals are present as free product at any of the sites.   
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6.6.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 41 conducted using 

guidelines presented in Florida Rule 62-780 FAC and the Rule 62-777 Technical Report.  The results are 

summarized in Tables 6-6 through 6-12 and are discussed below. 

 

6.6.2.1 Results of Surface Soil Evaluation – Florida Methodology 

Level 1 Evaluation (Residential) 

Table 6-5 presents a comparison of the maximum detected concentrations for surface soil to the FDEP 

residential SCTLs.  The following chemicals were identified as exceeding the Level 1 SCTLs and were 

retained as potential COCs for residential exposures to surface soil at Site 41: 

 

• cPAHs (expressed as benzo(a)pyrene equivalents) 

• Dieldrin 

 

Level 2 (Industrial) 

The results of the Level 1 evaluation identified cPAHs as a COC; therefore, a Level 2 evaluation was 

conducted.  A comparison of the maximum concentrations in surface soil to the FDEP industrial SCTLs is 

presented in Table 6-6.  The following constituent was identified as exceeding the Level 2 SCTL, and was 

retained as a potential COC for industrial exposures to surface soil at Site 41: 

 

• cPAHs 

 

Level 3 (Recreational) 

The results of the Level 2 evaluation identified cPAHs and dieldrin as COCs; therefore, a Level 3 

evaluation was conducted assuming a future recreational land use scenario for Site 41.  Alternative 

SCTLs for recreational exposures were derived following the methodology presented in Section 6.3.3.  A 

comparison of the maximum detected concentrations and EPCs for surface soil to the alternative CTLs is 

presented in Table 6-7.  As shown in the table, the maximum cPAHs concentration exceeded the 

alternative SCTL.  Based on weighted apportionment the chemicals exceed the FDEP risk goals and the 

maximum cPAHs concentration were more than three times the non-apportioned Level 3 alternative 

SCTLs.  Therefore, cPAHs were retained as COCs for recreational exposure to surface soil at Site 41.   
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Comparison of Chemicals in Surface Soil with Leachability SCTLs and Csat 

Table 6-8 presents comparisons of maximum detected concentrations in surface soil with Florida criteria 

based on leachability to groundwater.  As shown in the table, maximum concentrations of 

benzo(a)pyrene, dieldrin, and chromium were greater than the leachability criteria indicating that there is 

potential for contaminants detected in surface soil to adversely impact groundwater.  Table 6-8 also 

presents comparisons of maximum concentrations with soil saturation concentrations to evaluate the 

potential for presence of free product.  As shown in the table, the concentrations of organic compounds in 

surface soil were significantly less than the Csat concentrations, indicating that free product is not present 

in surface soil. 

 

6.6.2.2 Results of Subsurface Soil Evaluation – Florida Methodology 

Level 1 Evaluation (Residential) 

Table 6-9 presents a comparison of the maximum detected concentrations for subsurface soil to the 

FDEP residential SCTLs.  The following chemicals were identified as exceeding the Level 1 SCTLs and 

were retained as potential COCs for residential exposures to subsurface soil at Site 41: 

 

• cPAHs (expressed as benzo(a)pyrene equivalents) 

• Pesticides (4,4’-DDT and Dieldrin) 

• Total Petroleum Hydrocarbons 

 

Level 2 (Industrial) 

The results of the Level 1 evaluation identified several chemicals as COCs; therefore, a Level 2 

evaluation was conducted.  A comparison of the maximum concentrations in subsurface soil to the FDEP 

industrial SCTLs is presented in Table 6-10.  The following constituents were identified as exceeding the 

Level 2 SCTL, and were retained as potential COCs for industrial exposures to subsurface soil at Site 41: 

 

• cPAHs 

• Dieldrin 

 

Level 3 (Recreational) 

The results of the Level 2 evaluation identified cPAHs and Dieldrin as COCs; therefore, a Level 3 

evaluation was conducted assuming a future recreational land use scenario for Site 41.  Alternative 

SCTLs for recreational exposures were derived following the methodology presented in Section 6.3.3.  A 

comparison of the maximum detected concentrations and EPCs for subsurface soil to the alternative 
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CTLs is presented in Table 6-11.  As shown in the table, the maximum cPAHs concentration exceeded 

the alternative SCTL.  However, based on weighted apportionment the chemicals meet the FDEP risk 

goals and the maximum concentrations of all chemicals were less than three times the non-apportioned 

Level 3 alternative SCTLs.  Therefore, no chemicals were retained as COCs for recreational exposure to 

subsurface soil at Site 41.   

 

Comparison of Chemicals in Subsurface Soil with Leachability SCTLs 

 

Table 6-12 presents comparisons of maximum detected concentrations in subsurface soil with Florida 

criteria based on leachability to groundwater.  The following constituents were detected at concentrations 

that exceeded the leachability SCTLs: 

 

• SVOCs [4-nitroaniline, benzo(a)anthracene, benzo(b)fluoranthene, and carbazole]  

• Dieldrin 

• Antimony 

• Cyanide 

• Total Petroleum Hydrocarbons 

 

Table 6-12 also presents comparisons of maximum concentrations with soil saturation concentrations to 

evaluate the potential for presence of free product.  As shown in the table, the concentrations of organic 

compounds in subsurface soil were significantly less than the Csat concentrations, indicating that free 

product is not present in subsurface soil. 

 

6.7 HUMAN HEALTH RISK UNCERTAINTY ANALYSIS 

This section presents a summary of uncertainties inherent in the risk assessment and includes a discussion 

of how they may affect the quantitative risk estimates and conclusions of the risk analysis.  The baseline 

HHRA for Site 41 was performed in accordance with current USEPA and Florida guidance.  However, there 

are varying degrees of uncertainty associated with the baseline HHRA.  The following sections discuss 

general uncertainties in risk assessment and uncertainties specific to the risk assessment for Site 41. 

 

Uncertainty in the selection of COPCs was related to the current status of the predictive databases, the 

grouping of samples, the numbers, types and distributions of samples, data quality, and the procedures 

used to include or exclude constituents as COPCs.  Uncertainty associated with the exposure 

assessment included the values used as input variables for a given intake route or scenario, the 

assumptions made to determine EPCs, and the predictions regarding future land use and population 

characteristics.  Uncertainty in the toxicity assessment included the quality of the existing toxicity data 
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needed to support dose-response relationships and the weight-of-evidence used to determine the 

carcinogenicity of COPCs.  Uncertainty in risk characterization was associated with exposure to multiple 

chemicals and the cumulative uncertainty from combining conservative assumptions made in earlier steps 

of the risk assessment process. 

 

Whereas there were various sources of random uncertainty and bias, the magnitude of bias and 

uncertainty and the direction of bias were influenced by the assumptions made throughout the risk 

assessment including selection of COPCs and selection of values for dose-response relationships.  

Throughout the entire risk assessment assumptions that considered safety factors were made so that the 

final calculated risks were overestimated. 

 

Generally, risk assessments carry two types of uncertainty: measurement and informational uncertainty.  

Measurement uncertainty refers to the usual variance that accompanies scientific measurements.  For 

example, this type of uncertainty is associated with analytical data collected for each site.  The risk 

assessment reflects the accumulated variances of the individual values used. 

 

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity 

and exposure assessments.  Often, this gap is significant, such as the absence of information on the 

effects of human exposure to low doses of a chemical, the biological mechanism of action of a chemical, 

or the behavior of a chemical in soil. 

 

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type 

and magnitude of uncertainty involved.  Reliance on results from a risk assessment without consideration 

of uncertainties, limitations, and assumptions inherent in the process can be misleading.  For example, to 

account for uncertainties in the development of exposure assumptions, conservative estimates were 

made to ensure that the particular assumptions were protective of sensitive subpopulations or the 

maximum exposed individuals.  If a number of conservative assumptions are combined in an exposure 

model, the resulting calculations can propagate the uncertainties associated with those assumptions, 

thereby producing a much larger uncertainty for the final results.  This uncertainty is biased toward 

overpredicting both carcinogenic and noncarcinogenic risks.  Thus, both the results of the risk 

assessment and the uncertainties associated with those results must be considered when making risk 

management decisions. 

 

This interpretation of uncertainty is especially relevant when the risks exceed the point of departure for 

defining "acceptable" risk.  For example, when risks calculated using a high degree of uncertainty are less 

than an acceptable risk level (i.e., 10-6), the interpretation of no significant risk is typically straightforward.  
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However, when risks calculated using a high degree of uncertainty exceed an acceptable risk level (i.e., 

10-4), a conclusion can be difficult unless uncertainty is considered. 

 

6.7.1 Uncertainty in Selection of COPCs 

The most significant issues related to uncertainty in COPC selection were the usability of existing 

databases (i.e., the use of validated and unvalidated sample results [only validated data were used in this 

risk assessment] and the completeness, precision, and accuracy of the data set), the inclusion of 

chemicals potentially attributable to background in the quantitative risk assessment, the screening levels 

used, and the absence of screening levels for a few chemicals detected in the site media.  A brief 

discussion of each of these issues is provided in the remainder of this section. 

 

Chemicals Potentially Attributable to Background 

Aluminum, arsenic, iron and vanadium in surface soil and aluminum, antimony, arsenic, chromium, iron, 

manganese, and vanadium in subsurface soil were eliminated as COPCs on the basis of background.  

Concentrations of aluminum, iron, and vanadium in surface soil and aluminum, antimony, iron, 

manganese, and vanadium exceeded the COPC screening levels [set at a HI of 0.1]; however they did 

not exceed the USEPA Region 9 PRGs for soil.  Concentrations of these inorganics in  surface soil and 

subsurface soil were also less than the FDEP residential SCTLs.  Concentrations of arsenic in surface 

and subsurface soil exceeded the COPC screening levels (set at an ILCR of 1 x 10-6) but would not 

exceed levels associated with the upper bound of USEPA’s target risk range of 10-4 to 10-6.  Based on this 

discussion, the results and conclusions of the risk assessment are not affected by the elimination of 

inorganics on the basis of background. 

 

COPC Screening Levels 

The use of risk-based screening values (for the USEPA analysis) based on conservative land use 

scenarios (i.e., residential land use for soil corresponding to an ILCR of 10-6 and HI of 0.1 ensured that all 

the significant contributors to risk from a site were evaluated.  The elimination of chemicals present at 

concentrations that correspond to an ILCR less than 10-6 and an HI less than 0.1 should not affect the 

final conclusions of the risk assessment because those chemicals are not expected to cause a potential 

health concern at the detected concentrations.   

 

Chemicals without Established Screening Levels 

Region 9 PRGs are currently not available for some constituents (e.g., benzo(g,h,i)perylene, 

phenanthrene, and alpha- and gamma-chlordane).  Appropriate surrogates were selected for these 

chemicals based on similar chemical structures, if available.  For example, pyrene is used as a surrogate 
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for benzo(g,h,i)perylene and phenanthrene, and chlordane is use as a surrogate for alpha- and gamma-

chlordane.  Applying toxicity values of one compound to another increases the uncertainty in the risk 

assessment both in regard to the selection of COPCs and the calculated risks.  The direction of the 

uncertainty is not known.  Note that the State of Florida does provide CTLs for these compounds and they 

were evaluated in the analysis using FDEP methodology.  Therefore, the uncertainty associated with the 

use of surrogates is likely to be minimal. 

 

6.7.2 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arose because of the methods used to calculate exposure point 

concentrations, the determination of land use conditions, the selection of receptors and scenarios, the 

estimation of EPCs, and the selection of exposure parameters.  Each of these is discussed below.  

 

Land Use 

The current land use patterns at NAS Whiting Field are well established, thereby limiting the uncertainty 

associated with land use assumptions.  Land use at Site 41 is currently limited and is expected to be 

limited in the future, as long as NAS Whiting Field remains open.  To be conservative, risks to potential 

and future construction workers, maintenance workers, occupational workers, recreational users, and 

on-site residents were estimated for the site.  Maintenance workers and recreational users are considered 

to be the most likely receptors under current land use.  

 

Exposure Point Concentrations  

EPCs for soil were calculated using the Florida UCL Calculator (Version 1.0).  Uncertainty is associated 

with the use of the 95 percent UCL on the mean concentration as the EPC.  As a result of using the 95 

percent UCL, the estimations of potential risk for the RME scenario were most likely overstated because 

this is a representation of the upper limit that potential receptors would be exposed to over the entire 

exposure period.  Uncertainty was also introduced when the nondetects results were assigned a value of 

one-half the nondetect quantitation limit in the calculation of the EPC.  This may either overstate or 

understate the risks to potential receptors. 

 

Exposure Routes and Receptor Identification 

The determination of various receptor groups and exposure routes of potential concern was based on 

current land use observed at the site and the anticipated future land use.  Therefore, the uncertainty 

associated with the selection of exposure routes and potential receptors was minimal because they were 

considered to be well defined. 
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Exposure Parameters 

The risk-based concentrations used to estimate risks by the USEPA methodology were calculated by the 

equations and exposure factors presented in Section 6.3.3.  Each exposure factor selected for use in the 

risk assessment has some associated uncertainty.  Generally, exposure factors were based on surveys of 

physiological and lifestyle profiles across the United States.  The attributes and activities studied in these 

surveys generally have a broad distribution.  The exposure factors used in this report, in most cases, 

were obtained from USEPA or Florida guidance documents for the Reasonable Maximum Exposure 

(RME), which generally specify the use of the 95th percentile value for most parameters.  Therefore, the 

selected values for the RME receptor represented an upper bound of the observed or expected habits of 

the majority of the population. 

 

Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining 

factors for calculating exposures and intakes.  Many of these parameters were determined from statistical 

analyses on human population characteristics.  Often, the database used to summarize a particular 

exposure parameter (i.e., body weight) is quite large.  Consequently, the values chosen for such variables 

in the RME scenario have low uncertainty.   

 

For many parameters for which limited information exists (i.e., dermal absorption of chemicals from soil), 

greater uncertainty exists.  For example, current USEPA dermal guidance (USEPA, July 2004) does not 

provide dermal absorption factors for exposure to most metals (except arsenic and cadmium) in soil.  

Therefore, risks for dermal contact from soil were not evaluated for most metals in this risk assessment.  

Consequently, risks from exposure to soil may have been underestimated. 

 

6.7.3 Uncertainty in the Toxicological Evaluation 

The risk-based concentrations used to assess risk were also developed using the toxicity criteria 

discussed in Section 6.4.  Uncertainties associated with the toxicity assessment (determination of RfDs 

and CSFs and use of available criteria) are presented in this section. 

 

Derivation of Toxicity Criteria 

Uncertainty associated with the toxicity assessment was associated with hazard assessment and 

dose-response evaluations for the COPCs.  The hazard assessment dealt with characterizing the nature 

and strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in 

animals will also induce adverse effects in humans.  Hazard assessment of carcinogenicity was evaluated 

as a weight-of-evidence determination using USEPA methods.  Positive animal cancer test data suggest 

that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal data 
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cannot necessarily be used to predict the target tissue in humans.  In the hazard assessment of 

noncancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target 

tissues and type of effects) anticipated in humans. 

 

Uncertainty in hazard assessment arose from the nature and quality of the animal and human data.  

Uncertainty was reduced when similar effects were observed across species, strain, sex, and exposure 

route; when the magnitude of the response was clearly dose related; when pharmacokinetic data 

indicated a similar fate in humans and animals; when postulated mechanisms of toxicity were similar for 

humans and animals; and when the chemical of concern was structurally similar to other chemicals for 

which the toxicity is more completely characterized.   

 

Uncertainty in the dose-response evaluation included the determination of a CSF for the carcinogenic 

assessment and derivation of an RfD for the noncarcinogenic assessment.  Uncertainty was introduced 

from interspecies (animal to human) extrapolation, which, in the absence of quantitative pharmacokinetic 

or mechanistic data, is usually based on consideration of interspecies differences in basal metabolic rate.  

Uncertainty also resulted from intraspecies variation.  Most toxicity experiments are performed with 

animals that are very similar in age and genotype, so intragroup biological variation is minimal, but the 

human population of concern may reflect a great deal of heterogeneity, including unusual sensitivity or 

tolerance to the COPC.  Even toxicity data from human occupational exposure reflect a bias because only 

those individuals sufficiently healthy to attend work regularly (the "healthy worker effect") and those not 

unusually sensitive to the chemical are likely to be occupationally exposed.  Finally, uncertainty arises 

from the quality of the key study from which the quantitative estimate was derived and the database used.  

For cancer effects, the uncertainty associated with dose-response factors was mitigated by assuming the 

95 percent upper bound for the slope factor.  Another source of uncertainty in carcinogenic assessment is 

the method by which data from high doses in animal studies are extrapolated to the dose range expected 

for environmentally exposed humans.  The linearized multistage model, which is used in nearly all 

quantitative estimations of human risk from animal data, is based on a nonthreshold assumption of 

carcinogenesis.  Evidence suggests, however, that epigenetic carcinogens, as well as many genotoxic 

carcinogens, have a threshold below which they are noncarcinogenic.  Therefore, the use of the 

linearized multistage model was conservative for chemicals that exhibited a threshold for carcinogenicity. 

 

For noncancer effects, additional uncertainty factors may have been applied in the derivation of the RfD 

to mitigate poor quality of the key study or gaps in the database.  Additional uncertainty for noncancer 

effects arose from the use of an effect level in the estimation of an RfD, because this estimation was 

predicated on the assumption of a threshold less than which adverse effects were not expected.  

Therefore, an uncertainty factor is usually applied to estimate a no-effect level.  Additional uncertainty 

arose in estimation of an RfD for chronic exposure from subchronic data.  Unless empirical data indicated 
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that effects did not worsen with increasing duration of exposure, an additional uncertainty factor was 

applied to the no-effect level in the subchronic study.  Uncertainty in the derivation of RfDs was mitigated 

by the use of uncertainty and modifying factors that normally ranged between 3 and 10.  The resulting 

combination of uncertainty and modifying factors may have reached 1,000 or more. 

 

The derivation of dermal RfDs and CSFs from oral values may have caused uncertainty.  This was 

particularly the case when no gastrointestinal absorption rates were available in the literature or when 

only qualitative statements regarding absorption were available. 

 

Uncertainty Associated with Evaluation of the Dermal Exposure Pathway  

According to RAGS Part E (USEPA, July 2004), risks for dermal absorption of chemicals in soil are 

quantitatively evaluated for arsenic, cadmium, chlordane, 2,4-dichlorophenoxyacetic acid, DDT, TCDD (and 

other dioxins), PAHs, PCBs, pentachlorophenol, and SVOCs only because of the limited information 

guidance available to evaluate dermal exposure to other constituents.  However, risks associated with 

dermal exposure to other metals in soil (except for arsenic and cadmium) were also evaluated in the risk 

assessment using the dermal absorption factors provided in FDEP guidance (FDEP, April 2005).  Generally, 

potential risks associated with the metals may result in an overestimation of risk because metals do not 

readily desorb from soil and become available for absorption through the skin.   

 

Use of Iron Toxicity Criteria 

An NCEA provisional RfD was used to evaluate noncarcinogenic effects from exposure to iron.  The 

provisional RfD for iron is based on allowable intakes rather than adverse effect levels.  Therefore, there 

was some degree of uncertainty associated with the use of the RfD used to calculate risk-based 

concentrations for iron.  Note that some U.S. EPA regions (e.g., Region 1) consider the use of the oral 

RfD for iron inappropriate and recommend that this metal not be evaluated quantitatively in risk 

assessments. 

 

6.7.4 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from 

exposure to multiple COPCs from various exposure routes.  High uncertainty existed when summing 

noncancer risks for several substances across different exposure pathways.  This assumed that each 

substance has a similar effect and/or mode of action.  Even when compounds affect the same target 

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may 

not have been an appropriate assumption.  However, the assumption of additivity was considered 

because in most cases it represented a conservative estimate of risk. 
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Risks to any individual may also have been overestimated by summing multiple assumed exposure pathway 

risks for any single receptor.  Although every effort was made to develop reasonable scenarios, not all 

individual receptors may have been exposed via all pathways considered. 

 

Finally, the risk characterization did not consider antagonistic or synergistic effects.  Little or no 

information was available to determine the potential for antagonism or synergism for the COPCs.  

Because chemical-specific interactions could not be predicted, the likelihood for risks to be overpredicted 

or underpredicted could not be defined, but the methodology used was based on current USEPA 

guidance. 

 

6.8 SUMMARY AND CONCLUSIONS 

An HHRA was conducted for the chemical concentrations detected in surface soil and subsurface soil 

samples collected at Site 41.  The evaluation was conducted using both USEPA and State of Florida 

regulations and guidelines for HHRA.  The results of the USEPA and Florida risk assessments are 

summarized in the following sections.  

 

6.8.1 Summary of USEPA Risk Assessment  

The USEPA risk assessment considered five receptors, the hypothetical future resident, the typical 

industrial worker, the construction worker, the maintenance worker, and the trespasser/recreational user, 

assuming exposure via the ingestion, dermal contact, and inhalation route of exposures.  However, 

maintenance workers and trespassers/recreational users are considered to be the most likely receptors at 

Site 41 under current land use.  

 

The list of COPCs for Site 41 included the following:  

 

• Surface Soil – carcinogenic PAHs, Dieldrin, and chromium 

• Subsurface Soil – carcinogenic PAHs, 4,4’-DDT, aldrin, and dieldrin 

 

Quantitative estimates of noncarcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors.  Results of these evaluations are summarized below. 

 

Noncarcinogenic risks are below the target hazard index of 1.0 to satisfy EPA and FDEP requirements for 

exposure to surface soil and subsurface soil. 

 

Carcinogenic risks for exposure to surface and subsurface soil are within the USEPA’s target risk range of 

10-4 to 10-6 for all receptors.  However, risks associated with exposure to surface soil exceed FDEP’s 
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target risk level of 10-6 for the industrial workers, construction workers, lifelong recreational users, and 

hypothetical future residents.  Carcinogenic risks associated with exposure to subsurface soil exceed 

FDEP’s target risk level for the industrial workers and hypothetical future residents. 

 

6.8.2 Summary of Florida Risk Assessment  
 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenario, respectively.  Risks to a hypothetical future recreational user were 

evaluated using SCTLs specifically developed for this risk assessment as stipulated in the State of Florida 

regulations and guidelines.  The following chemicals were identified as potential COCs for surface soils 

based on a comparison of maximum concentrations or EPCs to these SCTLs: 

 

FLORIDA SURFACE SOIL EVALUTION 

Residential SCTLs Industrial SCTLs Recreational SCTLs 

cPAHs, Dieldrin cPAHs cPAHs 

 

 

The following chemicals were identified as potential COCs for subsurface soils based on a comparison of 

maximum concentrations or EPCs to the SCTLs: 

 

FLORIDA SUBSURFACE SOIL EVALUTION 

Residential SCTLs Industrial SCTLs Recreational SCTLs 

cPAHs, 4,4’-DDT, 
Dieldrin, Total 

Petroleum 
Hydrocarbons 

cPAHs, Dieldrin No COCs 

 

Chemicals detected in soil were also evaluated for the potential to impact groundwater quality at the site 

by comparing maximum concentrations with FDEP SSLs for migration from soil to groundwater.  

Maximum concentrations of benzo(a)pyrene, dieldrin, and chromium in surface soil were greater than the 

leachability criteria indicating that there is potential for contaminants detected in surface soil to adversely 

impact groundwater.  In subsurface soil maximum concentrations of 4-nitroaniline, benzo(a)anthracene, 

benzo(b)fluoranthene, carbazole, dieldrin, antimony, cyanide, and total petroleum hydrocarbons in 

subsurface soil were greater than the leachability criteria indicating that there is potential for contaminants 

detected in subsurface soil to adversely impact groundwater. 
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7.0  ECOLOGICAL RISK ASSESSMENT 

This ecological risk assessment was conducted to evaluate potential site-related risks to ecological 

receptors at Site 41.  The ecological risk assessment consisted of Steps 1 through 3a of USEPA’s 8-step 

ecological risk assessment process, and was conducted in accordance with USEPA and Navy guidance 

(USEPA, 1997; 2000a; 2001; DON, 1999).  Steps 1 through 3a consist of the following: 

 

Step 1 Screening-Level Problem Formulation and Ecological Effects Evaluation 

Step 2 Screening-Level Exposure Estimate and Risk Calculation 

Step 3a Refinement of Preliminary Chemicals of Potential Concern  

 

Section 7.1.1 describes the environmental setting at Site 41.  The fate and transport characteristics of the 

chemicals detected in soil are provided in Section 7.1.2.  The ecotoxicity of site contaminants and 

potential ecological receptors are described in Section 7.1.3.  Section 7.1.4 describes complete exposure 

pathways, and Section 7.1.5 provides assessment and measurement endpoints.  Sections 7.2, 7.3, and 

7.4 describe the ecological effects evaluation, exposure estimates, and risk calculation, respectively.  

Section 7.5 describes the refinement of preliminary chemicals of potential concern.  Uncertainties 

inherent in the ecological risk assessment are discussed in Section 7.6.  The summary and conclusions 

of the ecological risk assessment are provided in Section 7.7. 

 
7.1 SCREENING-LEVEL PROBLEM FORMULATION 

7.1.1 Environmental Setting 

Land surrounding NAS Whiting Field consists primarily of agricultural land to the northwest, residential 

and forested areas to the south and southwest, and forests along the remaining boundaries.  Located on 

an upland area, elevations at NAS Whiting Field range from 50 to 190 feet (ft) above sea level.  Clear 

Creek is to the west and south, and Big Coldwater Creek is to the east.  Both creeks are tributaries of the 

Blackwater River.  The Blackwater River discharges to the estuarine waters of the East Bay of the 

Escambia Bay coastal system.  Site 41 was the site of a former building and has very sparse vegetation 

consisting of weeds and grasses.  Portions of the site are also covered with dirt, pea gravel, and sand.  

Very little ecological habitat is present at the site.  

 

7.1.2 Contaminant Fate and Transport 

Site 41 is the site of the former Pesticide Storage Building 1485C and was initially designated Potential 

Source of Contamination (PSC) 1485C.  The building was located within the Base Operating Services 

Compound northwest of the eastern termination of Yorktown Street and was used for storage of ground 
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maintenance equipment and limited amounts of pesticide compounds.  The building caught fire in the late 

1980’s and was completely destroyed.  Following the fire, cleanup activities at the site included the 

removal of all building materials and the concrete slab flooring.  The depth of the removal excavation and 

the disposal history of the excavated materials are unknown. 

 

Pesticides, inorganics (metals and cyanide), and SVOCs were detected in surface soil samples collected 

at Site 41.  The discussion below is limited to a brief review of the fate and transport of contaminants at 

Site 41 as related to migration pathways and ecological exposure. 

 

Contaminant migration pathways applicable at the site include volatilization, erosion, overland runoff, and 

infiltration.  Contaminants in soil could volatilize from surficial material.  Soil erosion due to storm water 

runoff may occur.  If surface soil is disturbed through activities such as excavation, soils could serve as a 

source for airborne transport of contaminants; soil contaminants could then be transported to downwind 

locations.  Infiltrating precipitation could cause contamination of subsurface soil and groundwater at Site 

41.  Contaminated groundwater or surface water could discharge into the streams on and adjacent to the 

site. 

 

Most SVOCs detected in Site 41 surface soil were PAH compounds.  PAHs are a diverse group of 

compounds consisting of two or more substituted and unsubstituted polynuclear aromatic rings formed by 

the incomplete combustion of carbonaceous materials.  PAHs are ubiquitous in the modern environment 

and are common constituents of coal tar, soot, vehicle exhaust, cigarette smoke, certain petroleum 

products, road tar, mineral oils, creosote, and many cooked foods.  PAHs can also be released to the 

environment through natural sources such as forest fires.  PAHs are transferred from surface water by 

volatilization and sorption to settling particles.  The compounds are transformed in surface water by 

photooxidation, chemical oxidation, and microbial metabolism (ATSDR, 1989a).  In soil and sediments, 

microbial metabolism is the major process for degradation of PAHs (ATSDR, 1989a).   

 

The fate and transport characteristics of PAHs are dependent on their molecular weights.  Low molecular 

weight PAHs are more soluble and volatile, and therefore more mobile.  They may volatilize and 

photolyze from soil and surface water, and they also may be biodegraded.  High molecular weight PAHs 

tend to be immobile and insoluble, binding strongly to organic matter (reducing the potential for leaching 

to groundwater), and they are resistant to volatilization, photolysis, and biodegradation (Eisler, 2000).  

Upper trophic level organisms are exposed to PAHs primarily through their diet, but most wildlife can 

metabolize and excrete PAHs.  Food-chain transfer and biomagnification of PAHs is expected to be 

minimal.  PAHs may be absorbed by plants but are expected to be translocated, metabolized, and 

potentially photo-degraded.  Accumulation within plants is likely to occur only in heavily polluted locations 

where uptake exceeds metabolism and degradation (Edwards, 1983).  
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Many metals occur naturally at various concentrations in the surface water and sediment primarily to 

chemical weathering of rocks and fallout from volcanoes.  Most metals are toxic to aquatic (i.e., fish, 

invertebrates) and terrestrial (i.e., plants, invertebrates, vertebrates) ecological receptors above certain 

concentrations, with some metals being more toxic at lower concentrations than others.  Also, different 

chemical forms of the metals may be more toxic than others.  For example, hexavalent chromium is 

typically more toxic than trivalent chromium, and methylmercury is more toxic than inorganic mercury.  

Many factors (e.g., pH, Eh, clay content, organic matter content) influence the bioavailability of metals to 

invertebrates in soils.  

 

Organochlorine insecticides such as DDT, chlordane, aldrin, dieldrin, heptachlor, endosulfan, and endrin 

and their associated breakdown products generally degrade very slowly and tend to be soluble in lipids.  

These result in bioaccumulation and possible increases in concentrations through food webs (Newman, 

1998).   Pesticides have high Log Koc values so they are expected to sorb strongly to soil and sediment 

particles when released to the environment. Consequently, these compounds may migrate from their site 

of application when the soil is eroded, although they will not have a tendency to leach to groundwater. 

DDT, DDE, and DDD are highly lipid soluble, which combined with an extremely long half-life, results in 

bioaccumulation (ATSDR, 1989b). 

 

7.1.3 Ecotoxicity and Potential Receptors 

Few generalizations can be made about the ecotoxicity of PAHs because of the extreme variability in 

toxicity and physiochemical properties of PAHs.  Adverse impacts to plants from PAHs, however, are rare 

(Eisler, 2000).  In most animal species, PAHs are metabolized by a mixed-function oxidase enzyme 

system into intermediates that may be toxic, mutagenic, or carcinogenic to the host.  Some invertebrate 

species cannot efficiently metabolize PAHs (Eisler, 2000), and PAHs can be chronically toxic to 

invertebrates, but overall, very little is known about the toxicological mechanisms of PAHs in invertebrates 

(Erstfield and Snow-Ashbrook, 1999).  PAHs can bind to cellular macromolecules and thereby disrupt their 

function in higher level organisms such as mammals and birds.  Biological macromolecules include 

polymers of carbohydrates (e.g., starch), amino acids (proteins), and nucleotides (e.g., DNA).  The 

cellular functions of these polymers include structure, energy storage, energy transfer, material transport, 

and the storage and transmittal of genetic information.  PAHs show little tendency to biomagnify in the 

food web (Eisler, 2000).  Microbial metabolism is the major process for degradation of PAHs in soil 

(ATSDR, 1989b). 

 

It is difficult to make generalizations about the toxic actions of metals because of diverse affinities for 

organic molecules in biologic structures, a wide array of biological effects, and a multiplicity of target 

organs and systems (Amdur et al., 1991).  At the molecular level, metals can manifest toxicity in many 

ways, including selectively accumulating in target organs (such as the kidneys), substituting for “essential” 
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metals, and mimicking essential substrates (Clarkson, 1983).  The reactions of metals at the molecular 

level typically affect enzyme systems, leading to disruption of cellular transport, cellular respiration, cell 

division, and other physiological processes.  Metal toxicity to aquatic organisms is manifested through a 

broad spectrum of effects that may range from a reduction in growth rate to death. 

 

Pesticides are used to control pestiferous invertebrates and, therefore, they are toxic to many soil and 

aquatic invertebrates.  In addition, many pesticides are toxic to ecological receptors at higher trophic 

levels such as mammals and birds.  For example, DDT compounds have been linked to eggshell thinning 

and subsequent decreased survival of several birds of prey (such as eagles and falcons).  Other 

pesticides such as chlordanes, dieldrin, aldrin, endrin, and heptachlor are also very toxic to mammals and 

birds through various mechanisms (Newell et al., 1987). 

 
7.1.4 Complete Exposure Pathways 

Several groups of terrestrial ecological receptors can be exposed to contaminants in surface soil.  

Invertebrates such as earthworms are exposed to contaminants as they move through the soil and ingest 

soil particles while searching for food.  Plants are exposed to contaminants via direct contact as 

contaminants are absorbed through the roots and are then translocated to different parts of the plants 

(e.g., leaves, seeds).  These pathways were evaluated in this Screeing-level Ecological Risk Assessment 

(SERA). 

 

Small birds and mammals may be exposed to contaminants in soil via several exposure routes.  They 

may be exposed by direct contact as they search for food or burrow into the soil.  Exposure of terrestrial 

wildlife to contaminants in the soil via dermal contact is unlikely to represent a major exposure pathway 

because fur, feathers, and chitinous exoskeletons are expected to minimize transfer of contaminants 

across dermal tissue.  Therefore, the dermal pathway was not evaluated in the SERA.  Small birds and 

mammals also may be exposed to contaminants in the soil via incidental ingestion of soil and ingestion of 

plants and/or invertebrates that have accumulated contaminants from the soil. 

 

Ecological receptors are not directly exposed to contaminants in groundwater at the site.  Exposure to 

groundwater discharging as a seep or directly to a surface water body represents a complete exposure 

pathway.  However, this pathway is not evaluated because there is no surface water present at the Site, 

but is discussed in the uncertainties. 

 

Inhalation of particulates by mammals and birds is not considered a complete pathway at Site 41 because 

there are no activities causing air contamination.  Also, inhalation pathways are not typically evaluated in 

SERAs because of the uncertainty inherent in estimating exposure levels and toxicological effects.  

Therefore, the air inhalation pathway is not evaluated in the SERA. 
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In summary, complete exposure pathways and routes of entry into biota at Site 41 that were evaluated in 

this ecological risk assessment consist of: 

 

• direct contact with soil by plants/invertebrates 

 

• incidental ingestion of soil and ingestion of plants and/or invertebrates that have accumulated 

contaminants from the soil by small birds and mammals. 

 

7.1.5 Preliminary Assessment and Measurement Endpoints 

An assessment endpoint is “an explicit expression of the environmental value that is to be protected,” 

while a measurement endpoint is “a measurable ecological characteristic that is related to the valued 

characteristic chosen as the assessment endpoint” (USEPA, 1997).  Measurement endpoints represent 

the assessment endpoints chosen for a site, and are measures of biological effects (USEPA, 1997).   

 

USEPA Region 4 has specified that assessment endpoints for the screening-level assessment should be 

broad and generic.  For the Site 41 screening level assessment, the preliminary assessment endpoint is 

the protection of terrestrial biota from adverse effects of chemicals on their growth, survival, and 

reproduction.  The preliminary measurement endpoints are chemical concentrations in surface soil that 

are associated with no adverse effects on growth, survival, and reproduction of terrestrial organisms.  The 

measurement endpoints are represented by USEPA Eco-SSLs and USEPA Region 4 ecological 

screening values (ESVs) for surface soil.    

 

The soil ESVs are based on conservative endpoints and sensitive ecological effects data, and thus, the 

screening values represent chemical concentrations associated with a low probability of unacceptable 

risks to ecological receptors.  For this reason, USEPA Region 4 considers their screening values to be 

protective of invertebrates and plants as well as upper level receptors such as birds and mammals.  In the 

screening level ecological risk assessment, therefore, a distinction is not made between measurement 

endpoints associated with direct toxicity to invertebrates and plants versus measurement endpoints 

associated with food-chain effects. 

 
7.2 SCREENING-LEVEL ECOLOGICAL EFFECTS EVALUATION 

For the screening of media concentrations, soil screening values were used in the screening level 

ecological risk assessment including Ecological Soil Screening Levels (Eco-SSLs) established by USEPA 

(2007) and ESVs established by USEPA Region 4 (USEPA, 2001).  If an Eco-SSL was available, the 

lowest Eco-SSL among plant, invertebrate, mammal, and avian values was used as the screening value.  

Eco-SSLs were preferentially used as soil screening values, but Eco-SSLs are currently available for only 
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a few chemicals.  USEPA Region 4 ESVs (USEPA, 2001) were used as screening values for chemicals 

that do not have an Eco-SSL.  The term “soil ESV” is generally used for brevity in this report to refer to 

either the Eco-SSL or the Region 4 soil ESV.  

 

If the maximum concentration of surface soil was less than the ESV, the chemical was eliminated from 

further consideration.  If the maximum concentration equaled or exceeded the ESV, or if a screening 

value was not available, the chemical was then considered to be an ecological chemical of potential 

concern (COPC) and was retained for further evaluation.  

 

7.3 SCREENING-LEVEL EXPOSURE ESTIMATE 

Detailed sampling methodology is described in Section 3.0 of this RI including dates of sampling events, 

additional sampling locations and shifting of the sampling scheme to better define the area of former 

Pesticide Storage Building 1485C and the extent of contamination. 

 
7.4 SCREENING-LEVEL RISK CALCULATION 

The screening level risk calculation step compared maximum concentrations of chemicals in surface soil 

to ESVs.  The ratio of the maximum concentration to the ESV is called the screening ecological effects 

quotient (EEQ).  Analytes whose maximum concentrations were less than ESVs (i.e., EEQ < 1.0) were 

dropped from further consideration, and those that equaled or exceeded ESVs (i.e., EEQ > 1.0), or did 

not have ESVs, were retained as ecological COPCs.  An EEQ value greater than 1.0 indicates that 

ecological receptors are potentially at risk, and further evaluation or additional data may be necessary to 

confirm with greater certainty whether ecological receptors are actually at risk, especially since most toxicity 

benchmarks are developed using conservative exposure assumptions.  Chemicals that were retained as 

COPCs were evaluated in Step 3a to determine if further investigation was warranted.   

 

Calcium, magnesium, potassium, and sodium were not considered to be COPCs because they are 

essential nutrients that can be tolerated by living systems even at relatively high concentrations.  There 

have been no activities at NAS Whiting Field that have resulted in known releases of high levels of these 

four chemicals at Site 41. 

 

In surface soil, one PAH (benzo(a)pyrene) and total PAHs, nine pesticides, and six metals were retained 

as COPCs because their maximum concentrations exceeded ESVs.  An ESV was not available for one 

VOC, acetone,, which was retained as a COPC (Table 7-1). 
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7.5 REFINEMENT OF PRELIMINARY CHEMICALS OF POTENTIAL CONCERN 

At this point, the first two steps of the ecological risk assessment have been completed.  The ecological 

risk assessment process includes a series of scientific/management decision points (SMDPs) (USEPA, 

1997).  The first SMDP occurs at the end of Step 2, and requires the risk managers to evaluate and 

approve or redirect the work up to that point and determine whether the risk assessment will continue into 

Step 3.  However, USEPA Region 4 recognizes that most ecological risk assessments will proceed into 

Step 3, and facilities are encouraged to submit the results of Steps 1-3 as a single deliverable document 

(USEPA, 2000a).  With this in mind, and since the screening level ecological risk assessment indicates a 

potential for adverse effects, a more thorough assessment is warranted.  Therefore, the risk assessment 

process for Site 41 will proceed into Step 3 (Baseline Risk Assessment Problem Formulation).  

 

7.5.1 General Approach 

The baseline ecological risk assessment begins with a more balanced evaluation of the conservativeness 

inherent in the first two steps of the risk assessment process (USEPA, 1997; DON, 1999).  The initial 

phase of Step 3 is typically known as Step 3a, and consists of a refinement of the conservative exposure 

assumptions in order to more realistically estimate potential risks to plants, invertebrates, and wildlife 

receptors.  Examples of factors typically considered during Step 3a include toxicological evaluation of 

COPCs, spatial distribution of contaminants, frequency of detection, and habitat quality (USEPA, 1997; 

DON, 1999).  Furthermore, the preliminary assessment and measurement endpoints are refined, the site 

conceptual model is developed, and initial food-chain modeling is conducted (at sites where applicable) to 

evaluate risks to upper level receptors (USEPA, 2000a).  The objective of the Step 3a refinement is to 

better define those chemicals that contribute to potentially unacceptable levels of ecological risk, and to 

identify and eliminate from further consideration those chemicals that were initially selected as COPCs 

because of the use of very conservative assumptions. 

 

7.5.2 Assessment and Measurement Endpoints 

Based on the habitats present, migration pathways, and routes of exposure of chemicals at Site 41, the 

site-specific assessment endpoints are the protection of the following groups of receptors from adverse 

effects of site-related contaminants on growth, survival, and reproduction: 

 

• Soil invertebrate communities  

• Terrestrial vegetative communities 

• Herbivorous bird and mammal communities 

• Vermivorous bird and mammal communities 
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The assessment endpoints listed above were selected for evaluation in Step 3a of the baseline ecological 

risk assessment for the reasons described below. 

 

7.5.2.1 Soil Invertebrates 

Earthworms, insect larvae, and other soil invertebrates at Site 41 aid in the formation of soil and the 

redistribution and decomposition of organic matter in soil.  They can also accumulate bioaccumulative 

contaminants that can then be transferred to higher trophic-level organisms that consume soil 

invertebrates.  

 

7.5.2.2 Terrestrial Vegetation 

Parts of Site 41 are covered by grasses and weeds, which can accumulate certain contaminants that can 

then be transferred to higher trophic-level organisms that consume plants.  No shrubs or trees are located 

on the site. 

   

7.5.2.3 Herbivorous Birds and Mammals 

Herbivorous birds and mammals (animals that consume only plant tissue) might forage at the site.  Their 

role in the community is essential because, without them, higher trophic-level animals could not exist.  

They may be exposed to and accumulate chemicals that are present in the plants they consume. 

   

7.5.2.4 Vermivorous Birds and Mammals 

Vermivorous birds and mammals consume primarily invertebrates and are considered first-level 

carnivores.  They serve as a food source for higher trophic level carnivores and may be exposed to and 

accumulate chemicals that are present in the food items they consume. 
 
7.5.2.5 Other Potential Endpoints 

As indicated in USEPA guidance (USEPA, 1997), it is not practical to directly evaluate risks to all of the 

individual components of the ecosystem.  Instead, assessment endpoints focus the risk assessment on 

particular components of the ecosystem that will tend to yield the highest risks; this should provide 

protection for endpoints that have lower risks. 

 

Carnivorous birds and mammals generally have large home ranges.  The boundary for Site 41 is 

approximately 100 ft. x 150 ft. (15000 sq. ft.), which is approximately one-third of an acre.  When the size 

of the site is compared to the home range of top carnivores such as the red-tailed hawk (with an average 

of 1692 acres) and the red fox (with an average of 1793 acres), carnivores would only receive a very 
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small portion of their diet from Site 41 and therefore are not included as receptors in this ERA.  Threshold 

oral toxicity values for reptiles and amphibians are not available for most chemicals, so risks to reptiles 

and amphibians were not quantitatively evaluated.  With the above factors in mind, amphibians, reptiles, 

and carnivores were not selected as assessment endpoints.  Instead, potential risk from bioaccumulation 

and biomagnification of contaminants will be assessed for herbivorous and vermivorous birds and 

mammals. 

 

7.5.2.6 Measurement Endpoints 

Adverse impacts on survival, growth, and reproduction of plants and soil invertebrates were evaluated by 

comparing chemical concentrations in surface soil to USEPA Eco-SSLs and USEPA Region 4 soil 

screening values. Several contaminants present in soil samples collected at Site 41 are bioaccumulative 

and could accumulate through food ingestion by terrestrial animals.  Therefore, adverse impacts on 

survival, growth, and reproduction of herbivorous and vermivorous birds and mammals were evaluated by 

comparing estimated ingested doses of contaminants in surface soil and food to oral toxicity threshold 

values.  

 

7.5.2.7 Selection of Receptor Species 

Many receptors in the soil environments at Site 41 are typically grouped into general categories such as 

invertebrates and vegetation.  This is a reflection of the nature of the threshold values, effects values, or 

criteria typically used to characterize risk for such organisms.  However, for vertebrate receptors, 

selection of a representative species is required so that risks to these upper-level species incurred by 

intake through eating and drinking can be estimated. 
 
Ingestion is the primary route of exposure for most mammals and birds.  The selection of species used to 

represent the receptor groups identified in Sections 7.5.2.1 through 7.5.2.5 was based on considerations 

of their preferred habitat, body size, sensitivity to contaminants, home range, abundance, commercial or 

sport utilization, legal status, and functional role (e.g., predators).  The availability of exposure parameters 

such as body mass, feeding rate, and drinking rate was also a factor in selecting surrogate species.  The 

following surrogate species were used in the food-chain modeling conducted as part of this SERA: 
 

• Herbivorous mammal - Meadow vole 

• Herbivorous bird -  Bobwhite quail 

• Insectivorous mammal - Short-tailed shrew 

• Insectivorous bird - American woodcock 

 

Appendix E provides a description of the surrogate species receptor profiles.  
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7.5.3 Step 3a Risk Characterization and Discussion 

Several chemicals that were detected in surface soil were initially retained as ecological COPCs because 

their chemical concentrations exceeded ESVs or because ESVs were not available.  The remainder of 

this section characterizes potential risk to terrestrial invertebrates and plants from COPCs in surface soil 

(Section 7.5.4.1) and potential risk to terrestrial wildlife exposed to bioaccumulative COPCs in surface soil 

(Section 7.5.4.2).  Potential risk is characterized using a weight-of-evidence approach, and underlying 

uncertainties are discussed where applicable in this section and/or in Section 7.6. 

 

7.5.3.1 Potential Risk to Terrestrial Invertebrates and Plants 

7.5.3.1.1 Volatile Organic Compounds 

Only one VOC, acetone, was retained as a COPC because an ESV was not available.  Acetone is a 

common laboratory contaminant.  VOCs are typically toxic to environmental receptors only at very high 

concentrations. Furthermore, acetone was detected in only one of 17 samples. Therefore, acetone is 

eliminated for further evaluation as a COPC for plants/invertebrates in surface soils at Site 41. 

 

7.5.3.1.2 Semivolatile Organic Compounds 

Thirty samples were analyzed for benzo(a)pyrene only and six samples were analyzed for 

benzo(a)pyrene and dibenzo(a,h)anthracene.  The maximum detected benzo(a)pyrene concentration (9 

mg/kg) was in sample WHF-148SC-SS-3101.  The toxicity of PAHs is typically assumed to be additive, so 

evaluating PAH toxicity in soil by examining total PAH concentrations is especially useful when, as at Site 

41, several PAHs were detected.  Seventeen of 53 samples were analyzed for total PAHs at Site 41.  The 

maximum concentration of total PAHs (using one-half the detection limit to represent nondetected 

analytes) was 10.5 mg/kg, in sample 1485CD00401.  This sample, however, had no positive detections 

(as did two other samples that were analyzed for total PAHs).  The highest total PAH concentration in 

samples using only positive detections was 3.935 mg/kg in sample WHF-1485C-4201A. 

 

Benzo(a)pyrene and total PAHs were retained as COPCs for evaluation in Step 3a for plants and 

invertebrates. The screening level for high molecular weight (HMW) PAHs (1.1 mg/kg) was based on risks 

to mammals.  The HMW Eco SSL for soil invertebrates is 18 mg/kg (USEPA, 2007).  All of the maximum 

detected concentrations of benzo(a)pyrene and total PAHs are well below this concentration.  Therefore, 

risks to soil invertebrates are acceptable, and benzo(a)pyrene and total PAHs are not retained as COPCs 

for risks to soil invertebrates in surface soils at Site 41.    

 

An Eco SSL is not available for plants.  However, in Appendix III of the Canadian SQG document for 

benzo(a)pyrene (EC, 1999c), a No Observed Effects Concentration (NOEC) of 4,400 mg/kg was the 
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lowest reported NOEC value for plants and was based on seedling emergence after 3 days of exposure.  

All of the detected concentrations of benzo(a)pyrene and total PAHs are less than this NOEC, so it does 

not appear likely that PAHs in the soil will adversely impact plants.  Additionally, the site is only sparsely 

vegetated with weeds and grasses.  Therefore, risks to plants are acceptable and benzo(a)pyrene and 

total PAHs are not retained as COPCs for risks to plants in surface soils at Site 41. 

 

In summary, SVOCs are eliminated for further evaluation as COPCs for plants/invertebrates in surface 

soils at Site 41. 

 

7.5.3.1.3 Pesticides 

Maximum concentrations of nine pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, endrin, endrin 

ketone, alpha-chlordane, and gamma-chlordane) exceeded their ESVs.  

 

4,4’-DDD, 4,4’-DDE, and 4,4’-DDT 

4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected in five of seventeen, nine of fifteen, and eight of 

seventeen samples with maximum detected concentrations of 0.11 mg/kg, 0.13 mg/kg, and 0.33 mg/kg 

respectively, which all occur in sample WHF-1485C-4301.  Eco-SSL values were not available for plants 

or invertebrates.  Because the screening levels used in the conservative COPC screening are based on 

risks to wildlife, an alternate benchmark was used to further evaluate risks to plants and invertebrates.  

Canadian SQGs are not available for 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT, so total DDT was used as a 

surrogate.  The Canadian SQG for total DDT is 12 mg/kg (CCME, 2006).  This value is a threshold effects 

concentration (TEC) that was derived based on toxicological data for vascular plants and soil 

invertebrates.  There were sufficient toxicological data available to use the weight-of-evidence approach 

to derive the criterion.  The TEC is considered to be protective of microbial nutrient and energy cycling 

processes and is used as the SQG for soil contact (EC, 1999). If the maximum concentrations of 4,4’-

DDD, 4,4’-DDE, and 4,4’-DDT are summed, the concentration for total DDTs is 0.57 mg/kg.  This value is 

well below the Canadian SQG value (12 mg/kg).  Therefore, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT are 

eliminated for further evaluation as COPCs for plants/invertebrates in surface soils at Site 41. 

 

Aldrin, Dieldrin, and Endrin, and Endrin Ketone 

Aldrin was detected in seven of twenty-three samples at a maximum concentration of 0.0058 mg/kg.    

However, the only sample that exceeded the ESV was the maximum at WHF-1485C-4201A.   

 

Dieldrin was detected in twenty of twenty-three samples at a maximum concentration of 0.34 mg/kg.  The 

dieldrin ESV is an Eco-SSL value that is based on risks to mammals (USEPA, 2005) rather than risks to 
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plants or soil invertebrates.  Alternate benchmarks for dieldrin were not available for plants or 

invertebrates.  The highest concentrations occur in samples WHF-1485C-4001 and WHF-1485C-4301.   

 

Endrin and endrin ketone were both detected infrequently in two of sixteen and one of sixteen samples 

with maximum concentrations of 0.018 mg/kg and 0.004 mg/kg, respectively.  Both endrin and endrin 

ketone only exceeded ESVs in one sample (WHF-1485C-4301). 

 

Alpha- and Gamma-Chlordane 

Alpha- and gamma-chlordane were detected in ten of seventeen and eight of fifteen samples with 

maximum concentrations of 0.61 mg/kg and 0.56 mg/kg, respectively. Both chlordanes only exceeded the 

ESV in the same two samples, WHF-1485C-4001 and WHF-1485C-4301.   

 

Pesticide Summary 

In summary, alternate benchmarks were not available for most of the detected pesticides.  Only two 

samples had detections of multiple pesticides that exceeded the ESVs.  Sample number WHF-1485C-

4301 had exceedances for dieldrin, endrin, endrin ketone, alpha-chlordane, and gamma-chlordane.  This 

is also the sample where the maximum concentrations of 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were 

detected.  However, risks were acceptable from 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT  when compared to 

suitable alternative benchmarks.  Sample number WHF-1485C-4001 had ESV exceedances for dieldrin, 

alpha-chlordane, and gamma-chlordane.  Additionally, these two samples had the highest detected 

dieldrin concentrations.  Sample number WHF-1485C-4201A had an exceedance of aldrin and dieldrin, 

but this was the only exceedance for aldrin.  The multiple pesticide ESV exceedances are bound to a very 

small area (approximately 90 feet x 25 feet).  The dieldrin ESV exceedances are more widespread 

(approximately 140 feet x 90 feet) based on concentrations detected in analyzed samples.  However, the 

concentrations of all pesticides are relatively low and very little suitable ecological habitat exists at the 

site.  Therefore, none of the pesticides initially retained as COPCs are expected to pose an unacceptable 

risk to plants/invertebrate receptors at Site 41.   

 

7.5.3.1.4 Metals 

Six metals (antimony, cadmium, chromium, lead, vanadium, and zinc) were retained as COPCs for 

exceeding their respective screening levels.  The maximum detected concentrations of three metals 

(antimony, cadmium, and vanadium) are below the basewide background concentration (see Table F-5).  

Therefore, these metals are not expected to cause site-related impacts and are not retained as COPCs 

for further evaluation.  
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Chromium 

Chromium was detected in all seventeen samples that were analyzed for metals at a maximum 

concentration of 75 mg/kg.  The soil ESV (26 mg/kg) is an Eco-SSL which is based on risks to wildlife 

(USEPA, 2008).  An Eco-SSL for plants/invertebrates is not available.  However, the average chromium 

concentration was 13.2 mg/kg, which is well below the Eco-SSL.  Furthermore, the maximum 

concentration is only slightly higher than the Canadian SQG for chromium (64 mg/kg) (CCME, 2006) and 

the average concentration is well below this value.  Therefore, chromium is eliminated for further 

evaluation as a COPC for plants/invertebrates in surface soils at Site 41. 

 

Lead 

Lead was detected in all seventeen samples that were analyzed for metals at a maximum concentration 

of 345 mg/kg.  The soil ESV (11 mg/kg) is an Eco-SSL which is based on risks to wildlife.  The Eco-SSL 

value for invertebrates is 1700 mg/kg.  The maximum detected concentration is well below this value.  

Therefore, risks to invertebrates are not expected.  The Eco-SSLs value for plants is 120 mg/kg (USEPA, 

2005).  Although the maximum concentration is above this Eco-SSL, there is little ecological habitat and 

the size of the site is only one third of an acre.  Therefore, risks to plants from lead at the site are 

expected to be minimal. 

 

Zinc 

Zinc was detected in all seventeen samples that were analyzed for metals at a maximum concentration of 

139 mg/kg.  Zinc was initially selected as a COPC because the maximum soil concentration exceeded the 

USEPA Eco SSL for birds of 46 mg/kg.  Because the Eco SSL used in the conservative COPC screening 

is based on risks to wildlife and not risks to plants and invertebrates, zinc concentrations were compared 

to the following Eco SSLs for soil invertebrates, 120 mg/kg, and plants, 160 mg/kg, (USEPA, 2007) to 

evaluate risks to these receptors. 

 

The maximum detected concentration of zinc (139 mg/kg) is less than the Eco SSL for plants and only 

slightly greater than the Eco SSL for soil invertebrates.  Furthermore, the average zinc concentration is 

32.4 mg/kg, which is much less than the plant and invertebrate benchmarks.  Therefore, risks to plants 

and invertebrates from zinc are expected to be minimal and zinc is not retained as a COPC for risks to 

these receptors. 

 

In summary, none of the metals initially retained as COPCs pose an unacceptable risk to 

plants/invertebrate receptors at Site 41. 

 



Rev. 2 
06/22/09 

TtNUS/TAL-09-053/0052-5.1 7-16                      CTO 0079 

7.5.3.2 Potential Risk to Terrestrial Wildlife 

Food-chain modeling was conducted to evaluate potential risks to representative receptors from ingested 

doses of chemicals detected in soil that are known to bioaccumulate or biomagnify (USEPA, 2000b).  

USEPA Region 4 considers bioaccumulative chemicals to consist of those so designated in USEPA’s 

(2000b) Appendix to Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality 

Assessment, Status and Needs, Chemical-Specific Summary Tables.  The supporting information for the 

food-chain model including surrogate receptor profiles and the selection of toxicity reference values 

(TRVs) are presented in Appendix E.  

 

Risk to terrestrial receptors as a result of exposure to COPCs in the surface soil was determined by 

estimating the chronic daily intake (CDI) and comparing the CDI to TRVs representing acceptable daily 

doses in mg/kg-day.  The TRVs were developed from no observed adverse effect levels (NOAELs) and 

lowest observable adverse effect levels (LOAELs) obtained from wildlife studies, when available.  The 

TRVs used in the food-chain model came from the ORNL Toxicological Benchmarks for Wildlife: 1996 

Revision (Sample, et al., 1996), EPA Eco-SSLs (USEPA 2005, 2007), and other sources as cited in 

Appendix E.   

 

COPC intake for wildlife exposed to the COPCs in surface soil was estimated as daily dose (mg/kg-day) 

using exposure equations.  The contaminant concentration in surface soil was used to calculate CDI 

doses.  The following equations present the CDI equations that were used in calculating a total daily dose 

for the surrogate species selected for modeling: 

     (SC * SI) 
Dose, surface soil (mg/kg-day) =   

          BW 
 

BW

FI) * (FC
  day)-(mg/kg food Dose, =  

 
                    (WC*WI) 
 Dose, water (mg/L-day) =   
                        BW 
  
Total CDI (mg/kg-day) = [Dose(surface soil) + Dose(food) + Dose(water)] * H 
 

Where: FI  =  Food ingestion rate (kg/day) 

 FC =  Food concentration (mg/kg) 

 BW =  Body weight (kg) 

 SI =   Incidental soil ingestion rate (kg/day) 

 SC =  surface soil concentration (mg/kg) 

 WI =  Water ingestion rate   
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 WC =  Water concentration (mg/L) 

H =  Home Range/Contaminated Area 

 

The contaminant concentration of prey items (e.g., invertebrates) for the wildlife species is calculated 

using the following equation: 

 

FC = SC * BAF 

 

Where: FC = Contaminant concentration in food (mg/kg) (e.g., invertebrates) 

SC =  Contaminant concentration in surface soil (mg/kg) 

 BAF=  Bioaccumulation factor (unitless) 

 

Contaminant concentrations in food items were calculated using BAFs from published sources (see 

Appendix E “Derivation of Bioaccumulation Factors”).   

 

The exposure assumptions (e.g., ingestion rates and body weight) were obtained from the Wildlife 

Exposure Factors Handbook (U.S. EPA, 1993) or other literature sources, as necessary.  If only one 

value was available for a given exposure parameter, the value was used regardless of where the study 

was conducted in developing the value.  The exposure parameters from U.S. EPA (1993) are wet weight 

values; however, the BAFs estimate the tissue concentrations in dry weight.  Therefore, the exposure 

parameters from U.S. EPA (1993) were converted to dry weight values for the food chain model 

calculations.  Table 7-2 presents the exposure parameters that were used in the SERA and Appendix 

Table E-1 presents the values that were used to calculate the exposure parameters and a discussion of 

how they were calculated. 

 

The EEQ for the terrestrial wildlife model was calculated as follows: 

 

TRV

CDI Total
EEQ =  

 

Where: EEQ = Ecological effects quotient (unitless) 

 Total CDI = Total daily intake dose (mg/kg-day) 

 TRV = Toxicity reference value (NOAEL or LOAEL) (mg/kg-day) 

 

Based on maximum concentrations and conservative assumptions, food chain model NOAEL EEQs 

exceeded 1.0 for benzo(a)pyrene (shrew and woodcock), total PAHs (shrew and woodcock), 4,4'-DDE 

(shrew and woodcock), 4,4'-DDT (shrew and woodcock), dieldrin (shrew and woodcock), endrin  



TABLE 7-2

EXPOSURE FACTORS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

NAS WHITING FIELD, MILTON, FLORIDA

Conservative Inputs Average Inputs
Species/Exposure Inputs Values Units Values Units Source
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.578E-02 kg USEPA, 1993
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day USEPA, 1993
Soil Ingestion Rate - Is (3.2%, 1.2%) 6.010E-05 kg/day 2.093E-05 kg/day USEPA, 2005
Home Range = HR 6.593E-02 acres USEPA, 1993
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.613E-02 kg USEPA, 1993
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day USEPA, 1993
Soil Ingestion Rate - Is (3%, 0.9%) 4.801E-05 kg/day 1.289E-05 kg/day USEPA, 2005
Home Range = HR 9.637E-01 acres USEPA, 1993
American Woodcock
Body Weight = BW 1.338E-01 kg 1.731E-01 kg USEPA, 1993
Food Ingestion Rate = If 2.686E-02 kg/day 2.132E-02 kg/day USEPA, 1993
Water Ingestion Rate = Iw 2.180E-02 L/day 1.731E-02 L/day USEPA, 1993
Soil Ingestion Rate - Is(16.4%, 6.4%) 4.405E-03 kg/day 1.365E-03 kg/day USEPA, 2005
Home Range = HR 6.133E+01 acres USEPA, 1993
Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg USEPA, 1993
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day USEPA, 1993
Soil Ingestion Rate - Is (13.9%, 6.1%) 3.395E-04 kg/day 1.246E-04 kg/day USEPA, 2005
Home Range = HR 2.466E+01 acres USEPA, 1993

Notes:

The food and soil injestion rates are on a dry-weight basis.

The soil ingestion rates were calculated by multiplying the food ingestion rates
by the following incidental soil ingestion rates:

Receptor Conservative Average Source
Bobwhite Quail 13.9% 6.1% 1, 2
Meadow Vole 3.2% 1.2% 1
American Woodcock 16.4% 6.4% 1
Short-Tailed Shrew 3.0% 0.9% 1

1 - USEPA (U.S. Environmental Protection Agency), 2005.  Guidance for Developing Ecological Soil 
     Screening Levels.  Office of Emergency and Remedial Response.  February.
2 - Based on a Mourning Dove

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site
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(woodcock), chromium (vole, shrew, and woodcock), lead (quail, shrew, and woodcock), mercury (shrew 

and woodcock), and zinc (woodcock) (see Table 7-3).  Avian TRVs were not available for aldrin and 

heptachlor epoxide and thus, food-chain avian EEQs could not be calculated for these COPCs.  Although 

receptor species could be exposed to maximum concentrations, an average exposure scenario was more 

appropriately applied to the food-chain model because the site is relatively small when compared to the 

home ranges of surrogate receptors.  In the average exposure scenario, food-chain EEQs were below 1.0 

for all chemicals and receptors (see Table 7-4).  Therefore, risks to wildlife from site related chemicals are 

not expected to pose an unacceptable risk and no chemicals were retained for further evaluation as 

COPCs for wildlife.  

 

7.6 ECOLOGICAL RISK UNCERTAINTY ANALYSIS 

This section discusses some of the uncertainties associated with the Site 41 ERA. 

 
7.6.1 Problem Formulation 

The extent to which wildlife forage at Site 41, and the resulting area use factor in the food chain model for 

the site, is uncertain.  For example, home range sizes for the woodcock varied from 8 to 182 acres in a 

review of several studies (USEPA, 1993).  Depending on the habitat quality, this species (as well as other 

vermivorous bird species) might forage totally within the site (with a resulting high likelihood of exposure 

to site contaminants), or such birds might obtain only a small portion of their diet from the site; the latter 

situation would result in a small or negligible exposure to site contaminants.  To be conservative, this 

ecological risk assessment attempted to err on the side of caution by assuming that the home range of 

representative receptors was 100 percent within the site boundaries. 

 

There is uncertainty in not considering groundwater discharge to surface water near the site. 

Contaminants from the soil can percolate to the groundwater and then discharge to surface water bodies.  

However, synthetic precipitation leaching procedures (SPLP) were utilized to evaluate the potential 

impact from site soils to groundwater (see Section 5.1.3).  

 

7.6.2 Measurement and Assessment Endpoints 

Measurement endpoints are used to evaluate the assessment endpoints selected for the SERA.  For the 

SERA, the measures of effects are not the same as the assessment endpoints.  Therefore, the measures 

are used to predict effects to the assessment endpoints by selecting surrogate species that were 

evaluated.  For example, a decrease in reproduction of a shrew is used to assess a decrease in 

reproduction of the small mammal population.  However, predicting a decrease in reproduction of a shrew  



TABLE 7-3

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
HERBIVOROUS AND VERMIVOROUS

SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C
NAS WHITING FIELD, MILTON, FLORIDA

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
PAHs
Anthracene 1.0E-04 1.8E-05 4.9E-04 4.9E-05 7.0E-05 1.3E-05 4.5E-03 4.5E-04
Benzo(a)anthracene 2.3E-02 3.7E-04 1.5E-03 1.5E-04 1.3E-01 2.1E-03 7.8E-02 7.8E-03
Benzo(a)pyrene 6.3E-01 1.0E-02 4.3E-02 4.3E-03 4.1E+00 6.6E-02 2.5E+00 2.5E-01
Benzo(b)fluoranthene 3.1E-02 5.0E-04 2.0E-03 2.0E-04 1.8E-01 2.8E-03 1.1E-01 1.1E-02
Benzo(g,h,i)perylene 2.8E-02 4.5E-04 1.8E-03 1.8E-04 1.6E-01 2.6E-03 9.7E-02 9.7E-03
Benzo(k)fluoranthene 2.2E-02 3.5E-04 1.4E-03 1.4E-04 1.2E-01 1.9E-03 7.4E-02 7.4E-03
Chrysene 3.4E-02 5.4E-04 2.2E-03 2.2E-04 1.9E-01 3.1E-03 1.2E-01 1.2E-02
Dibenzo(a,h)anthracene 8.5E-03 1.4E-04 5.5E-04 5.5E-05 4.6E-02 7.3E-04 2.8E-02 2.8E-03
Fluoranthene 5.7E-03 1.1E-03 2.8E-02 2.8E-03 4.0E-03 7.4E-04 2.6E-01 2.6E-02
Indeno(1,2,3-cd)pyrene 3.1E-02 5.0E-04 2.0E-03 2.0E-04 1.8E-01 2.8E-03 1.1E-01 1.1E-02
Phenanthrene 1.6E-03 2.9E-04 7.8E-03 7.8E-04 1.1E-03 2.0E-04 7.1E-02 7.1E-03
Pyrene 4.8E-02 7.7E-04 3.2E-03 3.2E-04 2.8E-01 4.5E-03 1.7E-01 1.7E-02
Total PAHs 2.8E-01 4.6E-03 1.9E-02 1.9E-03 1.8E+00 2.9E-02 1.1E+00 1.1E-01
Pesticides/PCBs
4,4'-DDD 2.8E-02 1.5E-02 4.3E-03 3.5E-03 5.0E-01 2.7E-01 6.2E-01 5.0E-01
4,4'-DDE 3.3E-02 1.7E-02 5.0E-03 4.0E-03 1.4E+00 7.7E-01 1.8E+00 1.4E+00
4,4'-DDT 6.9E-02 3.7E-02 1.1E-02 9.1E-03 2.3E+00 1.2E+00 2.9E+00 2.3E+00
ALDRIN 4.6E-03 9.3E-04 #VALUE! #VALUE! 1.0E-02 2.1E-03 #VALUE! #VALUE!
ALPHA-CHLORDANE 1.7E-03 8.4E-04 1.5E-03 3.0E-04 7.1E-02 3.6E-02 3.0E-01 5.9E-02
DIELDRIN 5.7E-01 6.7E-03 3.4E-02 3.0E-03 3.6E+01 4.2E-01 1.4E+01 1.3E+00
ENDRIN 4.9E-03 4.9E-04 1.2E-02 1.2E-03 7.6E-02 7.6E-03 1.3E+00 1.3E-01
GAMMA-CHLORDANE 1.5E-03 7.7E-04 1.4E-03 2.7E-04 6.6E-02 3.3E-02 2.7E-01 5.4E-02
HEPTACHLOR EPOXIDE 1.3E-03 1.3E-04 #VALUE! #VALUE! 3.2E-02 3.2E-03 #VALUE! #VALUE!
Inorganics
ARSENIC 8.0E-02 1.8E-02 1.3E-02 6.7E-03 9.8E-02 2.2E-02 1.5E-01 7.5E-02
CADMIUM 1.6E-01 1.8E-02 1.4E-02 3.2E-03 9.4E-01 1.0E-01 9.4E-01 2.2E-01
CHROMIUM 1.2E+00 5.0E-02 1.6E-01 2.7E-02 1.1E+00 4.6E-02 2.7E+00 4.5E-01
COPPER 2.5E-01 1.7E-02 6.2E-02 7.2E-03 1.6E-01 1.1E-02 5.2E-01 6.0E-02
LEAD 8.5E-01 2.1E-02 1.1E+00 3.9E-02 2.3E+00 5.7E-02 1.8E+01 6.6E-01
MERCURY 8.0E-01 1.6E-01 5.9E-01 5.9E-02 1.0E+00 2.0E-01 9.6E+00 9.6E-01
NICKEL 1.0E-01 1.2E-02 7.7E-03 2.8E-03 5.5E-01 6.3E-02 2.9E-01 1.1E-01
ZINC 2.3E-01 5.8E-02 4.5E-02 1.7E-02 6.2E-01 1.6E-01 1.4E+00 5.3E-01

Cells are shaded if the value is greater than 1.0

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient
#VALUE! - Value not available

Chemical

Herbivorous Receptors EEQs Insectivorous Receptors EEQs
Bobwhite QuailMeadow Vole American WoodcockShort-Tailed Shrew
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TABLE 7-4

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
HERBIVOROUS AND VERMIVOROUS

SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C
NAS WHITING FIELD, MILTON, FLORIDA

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
PAHs
Anthracene 1.7E-05 3.1E-06 1.3E-04 1.3E-05 1.5E-05 2.8E-06 7.1E-04 7.1E-05
Benzo(a)anthracene 5.2E-03 8.3E-05 4.7E-04 4.7E-05 4.7E-03 7.5E-05 2.5E-03 2.5E-04
Benzo(a)pyrene 9.8E-03 1.6E-04 9.0E-04 9.0E-05 8.9E-03 1.4E-04 4.8E-03 4.8E-04
Benzo(b)fluoranthene 6.6E-03 1.1E-04 6.0E-04 6.0E-05 5.9E-03 9.5E-05 3.2E-03 3.2E-04
Benzo(g,h,i)perylene 5.7E-03 9.1E-05 5.1E-04 5.1E-05 5.1E-03 8.2E-05 2.7E-03 2.7E-04
Benzo(k)fluoranthene 4.8E-03 7.7E-05 4.4E-04 4.4E-05 4.4E-03 7.0E-05 2.3E-03 2.3E-04
Chrysene 6.1E-03 9.8E-05 5.6E-04 5.6E-05 5.5E-03 8.8E-05 3.0E-03 3.0E-04
Dibenzo(a,h)anthracene 3.1E-03 5.0E-05 2.8E-04 2.8E-05 2.8E-03 4.5E-05 1.5E-03 1.5E-04
Fluoranthene 8.7E-04 1.6E-04 7.0E-03 7.0E-04 7.9E-04 1.5E-04 3.7E-02 3.7E-03
Indeno(1,2,3-cd)pyrene 6.1E-03 9.7E-05 5.5E-04 5.5E-05 5.5E-03 8.7E-05 2.9E-03 2.9E-04
Phenanthrene 3.9E-04 7.1E-05 3.1E-03 3.1E-04 3.5E-04 6.5E-05 1.6E-02 1.6E-03
Pyrene 7.8E-03 1.3E-04 7.1E-04 7.1E-05 7.1E-03 1.1E-04 3.8E-03 3.8E-04
Total PAHs 4.1E-02 6.6E-04 3.8E-03 3.8E-04 3.7E-02 5.9E-04 2.0E-02 2.0E-03
Pesticides/PCBs
4,4'-DDD 3.1E-03 1.7E-03 5.9E-04 4.8E-04 2.8E-03 1.5E-03 3.2E-03 2.6E-03
4,4'-DDE 2.7E-03 1.4E-03 5.0E-04 4.1E-04 2.4E-03 1.3E-03 2.7E-03 2.2E-03
4,4'-DDT 5.0E-03 2.7E-03 9.6E-04 7.8E-04 4.5E-03 2.4E-03 5.2E-03 4.2E-03
ALDRIN 7.4E-04 1.5E-04 #VALUE! #VALUE! 6.7E-04 1.3E-04 #VALUE! #VALUE!
ALPHA-CHLORDANE 4.2E-05 2.1E-05 5.0E-05 1.0E-05 3.6E-05 1.8E-05 2.8E-04 5.5E-05
DIELDRIN 3.0E-02 3.6E-04 2.3E-03 2.1E-04 2.7E-02 3.2E-04 1.3E-02 1.1E-03
ENDRIN 1.6E-03 1.6E-04 5.2E-03 5.2E-04 1.4E-03 1.4E-04 2.8E-02 2.8E-03
GAMMA-CHLORDANE 4.5E-05 2.2E-05 5.3E-05 1.1E-05 3.8E-05 1.9E-05 2.9E-04 5.8E-05
HEPTACHLOR EPOXIDE 1.2E-04 1.2E-05 #VALUE! #VALUE! 1.0E-04 1.0E-05 #VALUE! #VALUE!
Inorganics
ARSENIC 7.1E-03 1.6E-03 1.6E-03 7.8E-04 6.1E-03 1.4E-03 8.6E-03 4.3E-03
CADMIUM 2.4E-02 2.6E-03 3.0E-03 7.0E-04 2.1E-02 2.4E-03 1.6E-02 3.7E-03
CHROMIUM 2.8E-02 1.2E-03 1.2E-02 2.0E-03 2.5E-02 1.0E-03 6.4E-02 1.1E-02
COPPER 7.2E-02 4.9E-03 2.5E-02 3.0E-03 6.5E-02 4.4E-03 1.4E-01 1.6E-02
LEAD 6.1E-02 1.5E-03 7.7E-02 2.8E-03 5.3E-02 1.3E-03 4.2E-01 1.5E-02
MERCURY 3.2E-02 6.3E-03 4.1E-02 4.1E-03 2.9E-02 5.8E-03 2.2E-01 2.2E-02
NICKEL 1.4E-02 1.6E-03 1.2E-03 4.5E-04 1.2E-02 1.4E-03 6.7E-03 2.4E-03
ZINC 4.3E-02 1.1E-02 1.2E-02 4.8E-03 3.9E-02 1.0E-02 6.6E-02 2.5E-02

Cells are shaded if the value is greater than 1.0

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient
#VALUE! - Value not available

Chemical

Herbivorous Receptors EEQs Insectivorous Receptors EEQs
Bobwhite QuailMeadow Vole American WoodcockShort-Tailed Shrew
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may either underprotect or overprotect the small mammal population based on differences in ingestion 

rates, toxicity, food preferences, home ranges, etc. between different species.  

 

Risks to reptiles and amphibians were not quantitatively evaluated because exposure factors are not 

established for most species and toxicity data are very limited.  Potential risks to reptiles and amphibians 

cannot be evaluated in this SLERA because of a lack of toxicity and exposure data. 

 

7.6.3 Exposure Characterization 

Surface soil samples were collected over a four-year period of time and sample locations based on 

changing information regarding where the former building 1485C was located.  Samples were not taken 

under the footprint of the former building.  Many samples were not analyzed for total PAHs. 

 

7.6.4 Ecological Effects Characterization 

Ecological screening values and toxicity thresholds were not available for some detected chemicals.  For 

example, ESVs for many individual PAHs were not available.  Inorganics initially selected as COPCs were 

compared to facility background concentrations and were not retained as COPCs for further evaluation if 

the site concentration was below the facility background concentration. 

 

Alternative benchmark values were used to gain a better understanding of the relationship between the 

maximum concentration values of chemicals to the overall ecological assessment of the site.  There is 

some uncertainty involved when using these alternative benchmarks; however, attempts have been made 

to lessen the uncertainties by providing the toxicological basis of the alternate benchmarks when they 

were used.   

 

Laboratory-derived NOAELs and LOAELs might not adequately represent toxicity thresholds for receptors 

under field conditions.  In addition, NOAELs and LOAELs derived for species used in toxicity tests might 

not adequately represent toxicity thresholds for other species.  These uncertainties may overestimate or 

underestimate potential risks.   

 

Data for investigating toxicity to reptiles and amphibians from oral ingestion of contaminants are sparse.  

Thus, potential risks via the food chain were not evaluated for reptiles and amphibians.   

 

Avian TRVs were not available for aldrin and heptachlor epoxide thus, food chain EEQs could not be 

calculated for these COPCs. 
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7.6.5 Exposure Assessment 

The dermal exposure for upper-level receptors was not evaluated, potentially underestimating risks.  

However, this exposure route is usually minor.   

 

Soil samples evaluated in this risk assessment consisted of samples no deeper than one foot below the 

soil surface.  However, mammals such as moles could burrow deeper than one foot.  Also, invertebrates, 

such as earthworms, may burrow deeper that one foot.  With the exception of moles and earthworms, 

terrestrial species at the site would probably not be significantly exposed to soils deeper than one foot 

below the surface, so the uncertainty resulting in evaluating only surface soils is negligible.   

 

7.6.6 Risk Characterization 

Risks are possible if an EEQ is greater than or equal to 1.0 regardless of the magnitude of the EEQ.  

However, the magnitude of effects to ecological receptors cannot be inferred based on the magnitude of 

the EEQ.  Rather, an EEQ greater than 1.0 simply indicates that the dose used to derive the toxicity 

reference value was exceeded.   

 

There is uncertainty in how the predicted risks to a species at a site translate into risk to the population in 

the area as a whole. 

 

Uncertainty in risk characterization also results from the lack of data regarding the toxicity of multiple 

chemicals.  The extent to which these concentrations might contribute to cumulative toxicity is uncertain. 

 

7.7 SUMMARY AND CONCLUSIONS 

A SERA was performed for Site 41 – former Pesticide Storage Building 1485C.  The site area is small 

(approximately 15,000 sq. ft.) with little ecological habitat present.  In surface soil, one PAH 

(benzo(a)pyrene) and total PAHs, nine pesticides, and six metals were retained as COPCs because their 

maximum concentrations exceeded ESVs.  An ESV was not available for one VOC, acetone, which was 

also retained as a COPC (Table 7-1).  COPC concentrations were compared to facility background 

concentrations (for inorganics), appropriate alternate toxicity information (based on soil invertebrates and 

plants), spatial distribution, and frequency of exceedances for the Step 3a refinement.  Based on this 

assessment, no chemicals were retained as COPCs for plants/invertebrates at Site 41.   

 

Chemicals initially selected as COPCs for risks to wildlife (see Table 7-1) were evaluated in Step 3a first 

using conservative exposure assumptions.  Under this scenario, one PAH (benzo(a)pyrene) and total 

PAHs, four pesticides (4,4'-DDE, 4,4'-DDT, dieldrin, and endrin) and four metals (chromium, lead, 
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mercury, and zinc) had EEQs greater than 1.0 for various receptors (see Table 7-3) and were evaluated 

further using an average exposure scenario for some receptors.  After the reevaluation, all of the NOAEL 

EEQs were less than 1.0 (see Table 7-4).  Therefore, no chemicals were retained as COPCs for risks to 

wildlife at Site 41. 

 

In conclusion, no chemicals were retained as COPCs for risk to plants, soil invertebrates, or wildlife at 

Site 41.  Therefore, risks are expected to be minimal from site related chemicals at Site 41 Former 

Pesticide Storage Building 1485C. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

The preceding sections of this RI Report have described the nature and extent of hazardous constituents 

in soil as well as the potential for contaminated soil to act as a source to groundwater.  The risk to human 

health and the environment from exposure to the groundwater at Site 41 has also been examined.  

Conclusions and recommendations based on the information provided in this RI Report are presented in 

the following sections. 

 
8.1 GENERAL AND AREA-SPECIFIC CONCLUSIONS FOR STIE 41 

The general conclusions of this RI are as follows: 

 
• SVOC contamination was found surface soil at Site 41 in several spots, including SB47, SS07, 

and SB41.  Samples bounding these areas were not found to be contaminated with SVOCs.   

• A large area of surface soil pesticide exceedances have been found in the southeast and 

northwest area of Site 41. 

• Two areas of metal exceedances have been defined near SB37, and to the south and southwest, 

and also near SB43 and SB 44, to the northwest, north, and northeast. 

• Lead from surface soil samples from SS01, SS04, SS05, and SS06 was the only analyte found at 

concentrations exceeding primary criteria in the SPLP leachate samples. 

• A SVOC hot spot at SB43 has been delineated in the sense that it is bounded in all directions 

except to the south where the former building was located.  A second area associated with 

locations SB31 and SB35 is well defined in all directions except to the southwest of SB35. 

• A pesticide hot spot associated with SB37 has not been defined to the south or southwest.  

Exceedances associated with SB41 and SB43 have been laterally delineated, but the vertical limit 

of contamination has not been defined at SB43. 

• The limits of a metals hot spot at SB43 have not been defined to the north, northeast, or east, but 

they have been defined to the south and the southwest. 

 
An HHRA and SERA were conducted at Site 41 using both USEPA and State of Florida regulations and 

guidelines.  The results are summarized in the following sections. 

 
• Non-carcinogenic risks are below the target HI of 1.0, which meets USEPA and FDEP 

requirements for exposure to surface and subsurface soils. 

• Carcinogenic risks for exposure to surface and subsurface soil are within the USEPA’s target risk 

range of 10-4 to 10-6 for all receptors.  Risks associated with exposure to surface soil exceed 
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• cPAHs and Dieldrin were identified as potential COCs for surface soils based on a comparison of 

maximum concentrations.  cPAHs, 4,4’-DDT, Dieldrin, and TRPHs were identified as potential 

COCs for subsurface soils based on a comparison of maximum concentrations. 

• Maximum concentrations of B(a)P, dieldrin, and chromium in surface soil were greater than the 

LE criteria, indicating that there is potential for contaminants detected in surface soil to adversely 

impact groundwater.  Maximum concentrations of 4-nitroaniline, B(a)A, B(b)F, carbazole, dieldrin, 

antimony, cyanide, and TRPHs in subsurface soil were greater than the LE criteria. 

• No chemicals were retained as COPCs for risk to plants, soil invertebrates, or wildlife at Site 41.  

Therefore, risks are expected to be minimal from site related chemicals at Site 41. 
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APPENDIX E 
SURROGATE SPECIES RECEPTOR PROFILES 



APPENDIX E 
 

SURROGATE RECEPTOR PROFILES 
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C 

NAS WHITING FIELD, MILTON, FLORIDA 
 

The following sections present the receptor profiles for the short-tailed shrew, American robin, meadow vole, 

northern bobwhite quail, mink, belted kingfisher, American woodcock, great blue heron, red fox, and red-tailed 

hawk.   The majority of the information for the profiles was obtained from the Wildlife Exposure Factors 

Handbook (USEPA, 1993). The data for the incidental soil ingestion rates were obtained from the Estimates of 

Soil Ingestion by Wildlife (Beyer, 1993) or the draft USEPA Ecological Soil Screening Guidance (USEPA, July 

2000).   

 

The food and water ingestion rates are listed in g/g (of body weight)-day on a wet weight basis but were 

converted to dry weight for the ERA. The home ranges are presented in hectares in USEPA (1993) but were 

converted to acres by multiplying the number of hectares by 2.471.  Also note that the estimated percent of 

soil in the diets are listed in dry weight.  The attached table presents the calculation of the exposure 

parameters and how the calculations were done.   

 

Short-Tailed Shrew (Blarina brevicauda) 
 

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They need 

cool, moist habitats because of their high metabolic and water-loss rates.  The short-tailed shrew is primarily 

carnivorous, eating insects such as earthworms, slugs, and snails.   

 

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with an 

average of 0.0161 kg.  The listed food ingestion rates for shrews are 0.49 and 0.62 g/g-day (wet-weight).  The 

water ingestion rate was listed as 0.223 g/g-day.  The food and water ingestion rates in kg/day and L/day, 

respectively, were calculated as shown in the attached table.  The food ingestion rates were then multiplied by 

0.16, which is the percent solids of worms (Sample et al., 1997) to convert the ingestion rate from a wet-weight 

value to a dry-weight value.  The incidental soil ingestion rate was calculated by multiplying the ingestion rate 

by the percentage of soil that is incidentally ingested (assumed 3% for conservative food chain model and 

1.5% for the average food chain model) from USEPA (July 2000). 3% is the 90th percentile value and 1.5% is 

the 50th percentile value from USEPA (July 2000).  The home range for the shrew (0. 9699 acres) was 

calculated using data from a tamarek bog in Manitoba (only value available). 

 

American Woodcock (Scolopax minor) 
 

Woodcocks inhabit both woodlands and abandoned fields, particularly those with rich and moderately to poorly 

drained loamy soils, which tend to support abundant earthworm populations. They feed primarily on 

invertebrates found in moist upland soils by probing the soil with their long prehensile-tipped bill.  Earthworms 



are their preferred diet, but seeds and other plant matter may also be consumed.  

 

The adult body weight for the woodcock ranges from 0.134 to 0.218 kg with an average of 0.173 kg.  The 

listed food ingestion rate for the woodcock is 0.77 g/g-day (wet-weight).  The water ingestion rate is listed as 

0.1 g/g-day. The food ingestion rates were then multiplied by 0.16, which is the percent solids of worms 

(Sample et al., 1997) to convert the ingestion rate from a wet-weight value to a dry-weight value.  The 

incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that is 

incidentally ingested (assumed 11.74% for conservative food chain model and 6.68% for the average food 

chain model) from USEPA (July 2000). 11.74% is the 90th percentile value and 6.68% is the 50th percentile 

value from USEPA (July 2000).   

 

The range of home range sizes for the woodcock is 7.66 to 182 acres with an average home range of 61 

acres. 

 

Meadow Vole (Microtus pennsylvanicus) 
 

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass, more 

cover, and fewer woody plants.  They typically consume green succulent vegetation, sedges, seeds, roots, 

bark, fungi, insects, and animal matter.  However, green succulent vegetation makes up the majority of their 

diet. 

 

The adult body weight for the vole ranges from 0.017 to 0.0524 kg with an average of 0.0358 kg. The only 

listed food ingestion rates for voles range from 0.30 to 0.35 g/g-day (wet-weight), with an average of 0.325 g/g-

day. The water ingestion rates are 0.14 (estimated) and 0.21 g/g-day, with an average of 0.175 g/g-day. The 

food and water ingestion rates in kg/day and L/day, respectively, were calculated as shown in the attached 

table.  The food ingestion rates were then multiplied by 0.30, which is the percent solids of young grass 

(Sample et al., 1997) to convert the ingestion rate from a wet-weight value to a dry-weight value.  Finally, the 

incidental soil ingestion rate is calculated by multiplying the ingestion rate by the percentage of soil that is 

incidentally ingested (2.4 percent) from Beyer (1993). The home range for the meadow vole ranges from 

0.000494 to 0.2051 acres with an average home range of 0.0659 acres. 

 

Northern Bobwhite Quail (Colinus virginianus) 
 

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses.  Bobwhite quails forage in areas 

with open vegetation, some bare ground, and light litter.  Seeds from weeds, woody plants, and grasses 

comprise the majority of an adult’s diet, although green vegetation has been found to dominate the diet of this 

species in winter in the southern areas of the United States. 

 

The adult body weight for the bobwhite quail ranges from 0.154 to 0.1939 kg with an average of 0.1751 kg. 



The listed food ingestion rates for quails range from 0.067 to 0.093 g/g-day (wet-weight), with an average of 

0.078 g/g-day. The water ingestion rate is estimated as 0.10 and 0.11 g/g-day, and measured as 0.10 to 0.13 

g/g-day, for an average water ingestion rate of 0.11 g/g-day. The food and water ingestion rates in kg/day and 

L/day, respectively, were calculated as shown in the attached table.  The food ingestion rates were then 

multiplied by 0.30, which is the percent solids of young grass (Sample et al., 1997) to convert the ingestion 

rate from a wet-weight value to a dry-weight value.  The incidental soil ingestion rate is calculated by 

multiplying the food ingestion rate by the percentage of soil that is incidentally ingested (8.2 percent). The 8.2 

percent is based on the incidental sediment ingestion rate of a Canada goose (Beyer, 1994), which also 

consumes terrestrial vegetation, because an incidental soil ingestion rate was not available for the quail. 

 

The home range for the quail ranges from 8.9 to 41.3 acres with an average home range of 18.8 acres. 
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APPENDIX E 
 

DERIVATION OF BIOACCUMULATION FACTORS 
SITE 41 NAS WHITING FIELD 

MILTON, FLORIDA 
 

This attachment presents the bioaccumulation factors (BAFs) and biota sediment accumulation 

factors (BSAFs) that were used in the food chain models.  Note that dry weight BAFs/BSAFs 

were used for this ERA.  The following sources of BAFs/BSAFs were used in the ecological risk 

assessment for most of the chemicals: 

 

• Plant and Soil Invertebrate BAFs: EPA Guidance for Developing Ecological Soil 

Screening Levels, Attachment 4-1 (USEPA, 2007). 

  

• Plant BAFs (organic chemicals): Toxicity and Chemical-Specific Factors Database 

(ORNL, 2008). 

 

• Plant BAFs (metals): Empirical Model for the Uptake of Inorganic Chemicals from Soil by 

Plants (ORNL, September 1998).  

 

• Soil Invertebrate BAFs: Development and Validation of Bioaccumulation Models for 

Earthworms (Sample et al., 1998). 

 

The Appendix G Table titled “Dry Weight BAFs for Plants and Earthworms” presents the BAFs 

that were used in the food-chain models for the individual chemicals that were retained for food 

chain modeling at Site 1.   A default value of 1.0 was used for the BAF if chemical-specific data 

was not available.  

 

The EPA Guidance for Developing Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2007) 

was the source of the BAFs for PAHs, dieldrin, and most metals.  The majority of these BAFs are 

actually regression or BAF equations that are used to calculate the tissue concentration from the 

soil concentration.   

 

The earthworm BAFs for some pesticides were from field studies summarized in various 

publications as presented in Beyer (1990).  The sources of the BAF are listed in the footnotes in 

the Appendix Table G-3 titled “Derivation of Soil to Earthworm Bioaccumulation Factors for Some 

Pesticides” and references are provided below.  BAFs were calculated by dividing the worm 

concentration by the soil concentration (if the BAFs were not calculated within the study).  The 

BAFs were either presented on a wet-weight or dry weight basis.  Wet weight BAFs were derived 



by multiplying the dry weight BAF by 0.16, which is the percent solids of soil invertebrates 

(Sample et. al., 1997), while dry-weight BAFs were derived by dividing the wet weight BAF by 

0.16.  The BAFs from the studies were used for both the conservative and average food chain 

models. 

 

References: 
 

Gish, C.D., 1970.  Organochlorine Insecticide Residues in Soils and Soil Invertebrates from 

Agricultural Lands.  Pestic. Monit. J. 3:241-252.  Cited in Beyer, 1990. 

 

ORNL (Oak Ridge National Laboratory).  1998.  Empirical Model for the Uptake of Inorganic 

Chemicals from Soil by Plants. BJC/OR-133.  September. 

 

ORNL.  2007.  Toxicity and Chemical-Specific Factors Database.  Oak Ridge National Laboratory 

Web Page, http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_9801. 

 

Sample, B.E., M.S. Aplin, R.A. Efroymson, G.W., Suter II, and C.J.E. Welsh.  1997. Methods and 

Tools for Estimation of the Exposure of Terrestrial Wildlife to Contaminants. Oak Ridge National 

Laboratory.  October. ORNL/TM-13391. 

 

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, G.W., Suter II, and T.L. Ashwood.  1998.  

Development and Validation of Bioaccumulation Models for Earthworms.  Oak Ridge National 

Laboratory.  June. ES/ER/TM-220. 

 

USEPA, 2007. Guidance for Developing Ecological Soil Screening Levels Attachment 4-1.  Office 

of Solid Waste and Emergency and Response. OSWER Directive 92857-55.  February. 

 

Wheatley, G.A., and J.A. Hardman.  1968.  Organochlorine Insecticide Residues in Earthworms 

from Arable Soils. J. Sci. Food. Agric. 19:219-225. Cited in Beyer, 1990. 



Page 1 of 2 

APPENDIX E 
 

TRV SOURCE AND ENDPOINT REFERENCES 
SITE 41 NAS WHITING FIELD 

MILTON, FLORIDA 
 

Crum, J. A., S. J. Bursian, R. J. Aulerich, P. Polin, and W. E. Braselton. 1993. The reproductive 
effects of dietary heptachlor in mink (Mustela vison). Arch. Environ. Contam. Toxicol. 24: 156-
164. 
 
 
Fleming, W. J., M. A. Ross McLane, E. Cromartie. 1982. Endrin decreases screech owl 
productivity. J. Wildl. Manage. 46:462-468. 
 
Good, E. E., and G. W. Ware. 1969. Effects of insecticides on reproduction in the laboratory 
mouse, IV. Endrin and Dieldrin. Toxicol. Appl. Pharmacol. 14: 201-203. 
 
Heinz, G. H. 1979. “Methyl Mercury: Reproductive and Behavioral Effects on Three Generations 
of Mallard Ducks.” J. Wildl. Mgmt. 43: 394-401. 
 
Sample, B.E., D.M. Opresko, and G.W. Suter II.  1996.  Toxicological Benchmarks for Wildlife: 
1996 Revision.  Oak Ridge National Laboratory.  June.  ES/ER/TM-86/R3. 
 
Stickel, L.F., W.H. Stickel, R.A. Dryland, and D.L. Hughes. 1983.  "Oxychlordane, HCS-3260, and 
Nonachlor in Birds: Lethal Residues and Loss Rates". J. Toxicol. Environ. Health. 12:611-622.  
 
Treon, J. F. and F. P. Cleveland. 1955. Toxicity of certain chlorinated hydrocarbon insecticides for 
laboratory animals, with special reference to aldrin and dieldrin. Ag. Food Chem. 3: 402-408. 
 
Trust, K.A., A. Fairbrother, and M.J. Hooper.  1994.  Effects of 7,12-Dimethylbenz(a)anthracene 
on Immune Function and Mixed-Function Oxygenase Activity in the European Starling.  Environ. 
Tox. And Chem., Vol. 13, No. 5, pp. 821-830. 
 
USEPA, 2005. Ecological Soil Screening Level for Arsenic, Interim Final.  Office of Emergency 
and Remedial Response. OSWER Directive 9285.7-62.  March. 
 
USEPA, 2005. Ecological Soil Screening Level for Cadmium, Interim Final.  Office of Emergency 
and Remedial Response. OSWER Directive 9285.7-65.  March. 
 
USEPA, 2005. Ecological Soil Screening Level for Lead, Interim Final.  Office of Emergency and 
Remedial Response. OSWER Directive 9285.7-70.  March. 
 
USEPA, 2007. Ecological Soil Screening Level for Copper, Interim Final.  Office of Emergency 
and Remedial Response. OSWER Directive 9285.7-68.  February. 
 
USEPA, 2007. Ecological Soil Screening Level for Nickel, Interim Final.  Office of Emergency and 
Remedial Response. OSWER Directive 9285.7-76.  March. 
 
USEPA, 2007. Ecological Soil Screening Level for DDT and Metabolites, Interim Final.  Office of 
Emergency and Remedial Response. OSWER Directive 9285.7-57. April. 
 
USEPA, 2007. Ecological Soil Screening Level for PAHs, Interim Final.  Office of Emergency and 
Remedial Response. OSWER Directive 9285.7-78.  June. 
 
USEPA, 2007. Ecological Soil Screening Level for Dieldrin, Interim Final.  Office of Emergency 
and Remedial Response. OSWER Directive 9285.7-57. April. 



Page 2 of 2 

 
USEPA, 2007. Ecological Soil Screening Level for Zinc, Interim Final.  Office of Emergency and 
Remedial Response. OSWER Directive 9285.7-73. November. 
 
USEPA, 2008. Ecological Soil Screening Level for Chromium, Interim Final.  Office of Emergency 
and Remedial Response. OSWER Directive 9285.7-66.  April. 
 
Verschuuren, H. G., R. Kroes, E. M. Den Tonkelaar, J. M. Berkvens, P. W. Helleman, A. G. 
Rauws, P. L. Schuller, and G. J. Van Esch. 1976. “Toxicity of Methyl Mercury Chloride in Rats. II. 
Reproduction Study.” Toxicol. 6: 97-106. 
 
World Health Organization (WHO).  1984.  Chlordane.  Environmental Health Criteria 34.  World 
Health Orginization, Geneva, Switzerland. 
 
 
 



APPENDIX TABLE E-1

DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

NAS WHITING FIELD, MILTON, FLORIDA
PAGE 1 of 2

Data from EPA (1993)
Age/Sex/ Study

Species/Factor Cond./Seas. Value Average Calculation of Values Notes
Short-Tailed Shrew
Body Weight (g) A B 15 15 Minimum Value 0.0150 kg

Maximum Value 0.01921 kg
M summer 19.21 17.27 Overall Study Average 0.01613 kg
F summer 17.4
M fall 16.87
M fall 15.58

Food Ingestion Rate (g/g-day) A B 0.49 Conservative value: 0.0016 kg/day Maximum ingestion rate * Average Body weight * 0.16(1)

A B 0.62 Average value 0.00143 kg/day Average ingestion rate * Average Body weight * 0.16(1)

Overall Study Average 0.555 (1) - 0.16 = percent solids in earthworms to convert to a dry weight ingestion rate
Water Ingestion Rate (g/g-day) A B 0.223 Conservative value: 0.00428 L/day Ingestion rate * Maximum Body weight

Average value 0.00360 L/day Ingestion rate * Average Body weight
Home Range (ha) B B all 0.39 0.39ha*2.471(ac/ha) = 0.96369

Average value (acres): 0.96369
Meadow Vole
Body Weight (g) A M summer 40 36.7 Minimum Value 0.017 kg

A F summer 33.4 Maximum Value 0.052 kg
Overall Study Average 0.0358 kg

A M spring 52.4 48.0
A F spring 43.5

A B spring 26 21.2
A B summer 24.3
A B fall 17
A B winter 17.5

A M 35.5 37.3
A F 39

Food Ingestion Rate (g/g-day) 0.3 0.33 Conservative value: 0.001878 kg/day Maximum ingestion rate * Average Body weight * 0.15 (1)

0.35
Average value 0.001744 kg/day Average ingestion rate * Average Body weight * 0.15(1)

(1) - 0.15 = percent solids in foilage to convert to a dry weight ingestion rate
Water Ingestion Rate A B 0.21 0.18 Conservative value: 0.007513 L/day Maximum ingestion rate * Average Body weight

A B 0.14 Average value 0.006261 L/day Average ingestion rate * Average Body weight
Home Range (ha) A M summer 0.019 0.019ha*2.471(ac/ha) = 0.046949

A F summer 0.0069 0.0069ha*2.471(ac/ha) = 0.0170499
A B summer 0.014 0.014ha*2.471(ac/ha) = 0.034594
A B winter 0.0002 0.0002ha*2.471(ac/ha) = 0.0004942
A M summer 0.083 0.083ha*2.471(ac/ha) = 0.205093
A F summer 0.037 0.037ha*2.471(ac/ha) = 0.091427

Average value (acres): 0.065934517

Derivation of Factors for Modeling



APPENDIX TABLE E-1

DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

NAS WHITING FIELD, MILTON, FLORIDA
PAGE 2 of 2

Data from EPA (1993)
Age/Sex/ Study

Species/Factor Cond./Seas. Value Average Calculation of Values Notes

Derivation of Factors for Modeling

Northern Bobwhite Quail
Body Weight (g) A B fall 189.9 191 Minimum Value 0.154 kg

A B winter 193.9 Maximum Value 0.194 kg
A B spring 190 Overall Study Average 0.1751 kg

A M winter 181 177
A M summer 163
A F winter 183
A F summer 180

A M winter 161 157
A M summer 154
A F winter 157
A F summer 157

Food Ingestion Rate (g/g-day) A B winter 0.093 0.078 Conservative value: 0.00244 kg/day Maximum ingestion rate * Average Body weight * 0.15(1)

A B spring 0.067
A B summer 0.079 Average value 0.00204 kg/day Average ingestion rate * Average Body weight * 0.15(1)

A B fall 0.072 (1) - 0.15 = percent solids in foilage to convert to a dry weight ingestion rate
Water Ingestion Rate (g/g-day) A M summer 0.1 0.11 Conservative value: 0.0227616 L/day Maximum ingestion rate * Average Body weight

A F summer 0.13
A M summer 0.11 Average value 0.0192598 L/day Average ingestion rate * Average Body weight
A F summer 0.1

Home Range (ha) A B summer 3.6 3.6ha*2.471(ac/ha) = 8.8956
A M summer 7.6 7.6ha*2.471(ac/ha) = 18.7796
A M summer 16.7 16.7ha*2.471(ac/ha) = 41.2657
A F summer 6.4 6.4ha*2.471(ac/ha) = 15.8144
A F summer 15.6 15.6ha*2.471(ac/ha) = 38.5476

Average value (acres): 24.66058
American Woodcock
Body Weight (g) A M 176 197 Minimum Value 0.134 kg

A F 218 Maximum Value 0.218 kg
Overall Study Average 0.1731 kg

A M April 134.6 139.9
A M May 133.8
A M June 151.2

A M summer 145.9 164.4
A F summer 182.9

A M fall 169 191
A F fall 213

Food Ingestion Rate (g/g-day) A B winter 0.77 Conservative value: 0.02686 kg/day Ingestion rate * Maximum Body weight * 0.16(1)

Average value 0.02132 kg/day Ingestion rate * Average Body weight * 0.16(1)

(1) - 0.16 = percent solids in earthworms to convert to a dry weight ingestion rate
Water Ingestion Rate (g/g-day) A M 0.1 0.1 Conservative value: 0.02180 L/day Ingestion rate * Maximum Body weight

A F 0.1
Average value 0.01731 L/day Ingestion rate * Average Body weight

Home Range (ha) A M 3.1 3.1ha*2.471(ac/ha) = 7.6601
A M 73.6 73.6ha*2.471(ac/ha) = 181.8656
A M 10.5 10.5ha*2.471(ac/ha) = 25.9455
B B 32.4 32.4ha*2.471(ac/ha) = 80.0604
A F 4.5 4.5ha*2.471(ac/ha) = 11.1195

Average value (acres): 61.33022
Notes:
A = Adult
F = Female, M = Male, B = Both
BW = Body Weight



TABLE E-2

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

NAS WHITING FIELD, MILTON, FLORIDA

Plant BAFs(1,2,3) Earthworm BAFs(3,4)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

PAHs
Anthracene 2.09E+00 2.09E+00 3.04E+00 3.04E+00
Benzo(a)anthracene Regression  from Eco SSL 2.60E+00 2.60E+00
Benzo(a)pyrene Regression  from Eco SSL 2.60E+00 2.60E+00
Benzo(b)fluoranthene Regression  from Eco SSL 2.60E+00 2.60E+00
Benzo(g,h,i)perylene Regression  from Eco SSL 2.60E+00 2.60E+00
Benzo(k)fluoranthene Regression  from Eco SSL 2.60E+00 2.60E+00
Chrysene Regression  from Eco SSL 2.60E+00 2.60E+00
Dibenzo(a,h)anthracene Regression  from Eco SSL 2.60E+00 2.60E+00
Fluoranthene 2.09E+00 2.09E+00 3.04E+00 3.04E+00
Indeno(1,2,3-cd)pyrene Regression  from Eco SSL 2.60E+00 2.60E+00
Phenanthrene 2.09E+00 2.09E+00 3.04E+00 3.04E+00
Pyrene Regression  from Eco SSL 2.60E+00 2.60E+00
Total PAHs Regression  from Eco SSL 2.60E+00 2.60E+00
Pesticides
4,4'-DDD Regression  from Eco SSL Regression from Eco SSL
4,4'-DDE Regression  from Eco SSL Regression from Eco SSL
4,4'-DDT Regression  from Eco SSL Regression from Eco SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Dieldrin 8.20E-02 8.20E-02 1.47E+01 1.47E+01
Gamma-Chlordane 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Inorganics
Arsenic 3.75E-02 3.75E-02 Regression from Eco SSL
Cadmium Regression  from Eco SSL Regression from Eco SSL
Chromium 4.10E-02 4.10E-02 3.06E-01 3.06E-01
Copper Regression  from Eco SSL 5.15E-01 5.15E-01
Lead Regression  from Eco SSL Regression from Eco SSL
Mercury 5.00E+00 6.52E-01 Regression - Sample et al., (1998)
Nickel Regression  from Eco SSL 1.06E+00 1.06E+00
Zinc Regression  from Eco SSL Regression from Eco SSL

BAF - Bioaccumulation Factor

1 - ORNL (2007) for organics; only one value is available for conservative and average exposures
2 -  ORNL (1998) for mercury; conservative value is 90th percentile; average value is median value
3 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2007), Attachment 4-1, 
     Tables 4a (for inorganics) and 4b (for organics).
4 - Sources for the pesticide BAFs are given in this Appendix Table G-3 "Derivation of Earthworm BAFs for 
     Some Pesticides; Sample et al., (February, 1998) for mercury.
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used

USEPA (U.S. Environmental Protection Agency), 2007. Guidance for Developing Ecological Soil Screening
    Level.  Office of Solid Waste and Emergency and Response. OSWER Directive 92857-55.  April.
ORNL (Oak Ridge National Laboratory).  2007.  Toxicity and Chemical-Specific Factors Database.  Oak 
    Ridge National Laboratory Web Page,  http://rais.ornl.gov/cgi-bin/tox/TOX_select?select=csf.
ORNL (Oak Ridge National Laboratory).  1998.  Empirical Model for the Uptake of Inorganic Chemicals from 
    Soil by Plants. BJC/OR-133.  September.



APPENDIX TABLE E-3

DERIVATION OF SOIL TO EARTHWORM BAFs FOR SOME PESTICIDES
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

NAS WHITING FIELD, MILTON, FLORIDA
Study Values Calculated Values

Worm Concentration Soil Dry Wet Final Final
Dry Wet Conc. Weight Weight Dry Weight(1) Wet Weight(2)

Parameter Weight Weight (dry weight) BAF BAF BAF BAF Reference Comments

Heptachlor NA NA NA 10 NA 10 1.60 1 soil type unknown (11-year field study) 
NA NA 10 1.6

Aldrin NA NA NA 3.3 NA 3.3 0.528 2 from data collected in 7 agricultural fields

Chlordane NA NA NA 5 NA 5.0 0.8 2 from data collected in 7 agricultural fields

Endrin NA NA NA 3.6 NA 3.6 0.576 2 from data collected in 26 agricultural fields

Heptachlor epoxide NA NA NA 3 NA 3.0 0.48 2 from data collected in 9 agricultural fields

Notes:
BAF - bioaccumulation factor = worm concentration/soil concentration
NA - Not applicable
The percent solids of earthworms is assummed to be 0.16 [Sample et al., 1997])
1 - The calculated dry weight BAF was either obtained directly from the study or was calculated by dividing the wet weight BAF by 0.16
2 - The calculated wet weight BAF was either obtained directly from the study or was calculated by multiplying the dry weight BAF by 0.16

References
1 - Wheatly and Hardman, 1968
2 - Gish, 1970

Average dry/wet weight BAF from field studies (3)



TABLE E-4
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

NAS WHITING FIELD, MILTON, FLORIDA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

SEMIVOLATILES
Anthracene 65.6 356 2 20
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20
Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Fluoranthene 65.6 356 2 20
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Phenanthrene 65.6 356 2 20
Pyrene 0.615 38.4 2 20
Total PAHs 0.615 38.4 2 20
PESTICIDES/PCBs
4,4'-DDD 0.147 0.274 0.227 0.281
4,4'-DDE 0.147 0.274 0.227 0.281
4,4'-DDT 0.147 0.274 0.227 0.281
Aldrin 0.2 1 NV NV
Alpha-Chlordane 4.58 9.16 2.14 10.7
Dieldrin 0.015 1.27 0.0709 0.8
Endrin 0.092 0.92 0.01035 0.1035
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor Epoxide 0.1 1 NV NV
INORGANICS
Arsenic 1.04 4.55 2.24 4.51
Cadmium 0.8 6.9 1.5 6.3
Chromium 2.40 58.17 2.66 15.63
Copper 5.6 82.7 4.05 34.87
Lead 4.7 186.4 1.63 44.63
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Zinc 75.4 298 66.1 171.44

Notes:

The sources of these NOAELS and LOAELS are presented in the table titled "Sources and 
     Endpoints for NOAELS and LOAELS for Terrestrial Wildlife" in this appendix.
The NOAELS and LOAELS in the source table were divided by 10 if a subchronic study was the
      basis for the value.  Also, if only a NOAEL was available, the value was multiplied by 10 to
      estimate the LOAEL.  If only a LOAEL was available, the value was divided by 10 to estimate
      the NOAEL.
The NOAELs and LOAELs for the following PAHs are based on the Low Molecular Weight PAH 
     values:anthracene, fluoranthene, and phenanthrene, 
The NOAELs and LOAELs for the following PAHs are based on the High Molecular Weight PAH 
     values: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
     benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-c,d)pyrene, pyrene, 
     and total PAHs.
The NOAELs and LOAELs for the PAHs for birds were based on 7,12-dimethylbenz(a)anthracene. 
The LOAELs used for several metals were calculated as the geometric mean of growth and 
     reproduction data from the Ecological Soil Screening Levels (U.S. EPA, 2005, 2006, 2007, 2008).

PARAMETER



APPENDIX TABLE E-5

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE
PAGE 1 OF 2

Concentration Chronic/
Parameters (mg/kg-day) Endpoint Effect Subchronic Species Primary Reference Source of Reference
Semivolatiles Organics

Low Molecular Weight PAHs 65.6 NOAEL
reproduction & 

growth chronic mammals USEPA, 2007

Low Molecular Weight PAHs 356 LOAEL
reproduction & 

growth chronic mammals USEPA, 2007

High Molecular Weight PAHs 0.615 NOAEL
reproduction & 

growth chronic mammals USEPA, 2007

High Molecular Weight PAHs 38.4 LOAEL
reproduction & 

growth chronic mammals USEPA, 2007
7,12-Dimethylbenz(a)anthracene 2 NOAEL systemic chronic nestling/starlings Trust et al., 1994
7,12-Dimethylbenz(a)anthracene 20 LOAEL systemic chronic nestling/starlings Trust et al., 1994
Pesticides/PCBs
Aldrin 0.2 NOAEL reproductive chronic rat Treon and Cleveland, 1955 Sample et.al., 1996
Aldrin 1 LOAEL reproductive chronic rat Treon and Cleveland, 1955 Sample et.al., 1996
Chlordane 2.14 NOAEL mortality chronic red-winged blackbird Stickel et al., 1983 Sample et.al., 1996
Chlordane 10.7 LOAEL mortality chronic red-winged blackbird Stickel et al., 1983 Sample et.al., 1996
Chlordane 4.58 NOAEL reproduction chronic mouse WHO, 1984 Sample et.al., 1996
Chlordane 9.16 LOAEL reproduction chronic mouse WHO, 1984 Sample et.al., 1996

4,4'-DDT 0.147 NOAEL
reproduction & 

growth chronic mammals USEPA, 2007

4,4'-DDT 0.274 LOAEL
reproduction & 

growth chronic mammals USEPA, 2007

4,4'-DDT 0.227 NOAEL
reproduction & 

growth chronic birds USEPA, 2007

4,4'-DDT 0.281 LOAEL
reproduction & 

growth chronic birds USEPA, 2007

Dieldrin 0.0709 NOAEL
reproduction & 

growth chronic birds USEPA, 2007

Dieldrin 0.8 LOAEL
reproduction & 

growth chronic birds USEPA, 2007

Dieldrin 0.015 NOAEL
reproduction & 

growth chronic mammals USEPA, 2007

Dieldrin 1.27 LOAEL
reproduction & 

growth chronic mammals USEPA, 2007
Endrin 0.92 LOAEL reproduction chronic mouse Good and Ware, 1969 Sample et.al., 1996
Endrin 0.1035 LOAEL reproduction chronic screech owl Fleming et al., 1982 Sample et.al., 1996
Heptachlor 1 LOAEL reproduction chronic mink Crum et al., 1993 Sample et.al., 1996
Inorganics

Arsenic 2.24 NOAEL
reproduction & 

growth chronic birds USEPA, 2005

Arsenic 4.51 LOAEL
reproduction & 

growth chronic birds USEPA, 2005

Arsenic 1.04 NOAEL
reproduction & 

growth chronic mammals USEPA, 2005

Arsenic 4.55 LOAEL
reproduction & 

growth chronic mammals USEPA, 2005

Cadmium 1.47 NOAEL
reproduction & 

growth chronic birds USEPA, 2005

Cadmium 6.35 LOAEL
reproduction & 

growth chronic birds USEPA, 2005

Cadmium 0.77 NOAEL
reproduction & 

growth chronic mammals USEPA, 2005

Cadmium 6.9 LOAEL
reproduction & 

growth chronic mammals USEPA, 2005

Chromium(III) 2.66 NOAEL
reproduction & 

growth chronic birds USEPA, 2008

Chromium(III) 15.63 LOAEL
reproduction & 

growth chronic birds USEPA, 2008

Chromium(III) 2.4 NOAEL
reproduction & 

growth chronic mammals USEPA, 2008

Chromium(III) 58.17 LOAEL
reproduction & 

growth chronic mammals USEPA, 2008

Chromium(VI) 5.66 NOAEL
reproduction & 

growth chronic mammals USEPA, 2008

Chromium(VI) 38.37 LOAEL
reproduction & 

growth chronic mammals USEPA, 2008



APPENDIX TABLE E-5

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE
PAGE 2 OF 2

Concentration Chronic/
Parameters (mg/kg-day) Endpoint Effect Subchronic Species Primary Reference Source of Reference

Copper 4.05 NOAEL
reproduction & 

growth chronic birds USEPA, 2007

Copper 34.87 LOAEL
reproduction & 

growth chronic birds USEPA, 2007

Copper 5.6 NOAEL
reproduction & 

growth chronic mammals USEPA, 2007

Copper 82.7 LOAEL
reproduction & 

growth chronic mammals USEPA, 2007

Lead 1.63 NOAEL
reproduction & 

growth chronic birds USEPA, 2005

Lead 44.6 LOAEL
reproduction & 

growth chronic birds USEPA, 2005

Lead 4.7 NOAEL
reproduction & 

growth chronic mammals USEPA, 2005

Lead 186.4 LOAEL
reproduction & 

growth chronic mammals USEPA, 2005
Mercury 0.064 LOAEL reproductive chronic mallard duck Heinz, 1979 Sample et.al., 1996
Mercury 0.032 NOAEL reproductive chronic rat Verschuuren et al., 1976 Sample et.al., 1996
Mercury 0.16 LOAEL reproductive chronic rat Verschuuren et al., 1976 Sample et.al., 1996

Nickel 6.71 NOAEL
reproduction & 

growth chronic birds USEPA, 2007

Nickel 18.57 LOAEL
reproduction & 

growth chronic birds USEPA, 2007

Nickel 1.7 NOAEL
reproduction & 

growth chronic mammals USEPA, 2007

Nickel 14.77 LOAEL
reproduction & 

growth chronic mammals USEPA, 2007

Zinc 75.4 NOAEL
reproduction & 

growth chronic mammals USEPA, 2007

Zinc 297.58 LOAEL
reproduction & 

growth chronic mammals USEPA, 2007

Zinc 66.1 NOAEL
reproduction & 

growth chronic birds USEPA, 2007

Zinc 171.44 LOAEL
reproduction & 

growth chronic birds USEPA, 2007
Notes: 
NOAEL = No Observed Adverse Effects Level
LOAEL = Lowest Observed Adverse Effects Level
The NOAELS and LOAELS for the following PAHs are based on the Low Molecular Weight PAH values: acenapthylene, acenaphthene, anthracene, fluoranthene, fluorene, 
     phenanthrene, 2-methylnaphthalene, and naphthalene.
The NOAELS and LOAELS for the following PAHs are based on the High Molecular Weight PAH values: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
     benzo(k)fluoranthene, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, indeno(1,2,3-c,d)pyrene, and pyrene.
The NOAELS and LOAELS for the PAHs for birds were based on 7,12-dimethylbenz(a)anthracene. 
The LOAELs used for several metals were calculated as the geometric mean of growth and reproduction data from the Ecological Soil 
     Screening Levels (U.S. EPA, 2005, 2006, 2007).
The LOAELs for Aroclor-1254 were used as surrogates for Aroclor-1260. 
References for the NOAELS and LOAELs are presented in this Attachment and Titled "TRV Source and Endpoint References".



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
PAHs
Anthracene 5.39E-03 0.00E+00 1.13E-02 7.66E-06 0.00E+00 2.62E-04 2.70E-04 2.00E+00 2.00E+01 1.3E-04 1.3E-05
Benzo(a)anthracene 1.54E-01 0.00E+00 3.09E-02 2.18E-04 0.00E+00 7.21E-04 9.39E-04 2.00E+00 2.00E+01 4.7E-04 4.7E-05
Benzo(a)pyrene 3.02E-01 0.00E+00 5.86E-02 4.29E-04 0.00E+00 1.36E-03 1.79E-03 2.00E+00 2.00E+01 9.0E-04 9.0E-05
Benzo(b)fluoranthene 1.98E-01 0.00E+00 3.93E-02 2.81E-04 0.00E+00 9.16E-04 1.20E-03 2.00E+00 2.00E+01 6.0E-04 6.0E-05
Benzo(g,h,i)perylene 1.68E-01 0.00E+00 3.37E-02 2.39E-04 0.00E+00 7.85E-04 1.02E-03 2.00E+00 2.00E+01 5.1E-04 5.1E-05
Benzo(k)fluoranthene 1.43E-01 0.00E+00 2.88E-02 2.03E-04 0.00E+00 6.71E-04 8.74E-04 2.00E+00 2.00E+01 4.4E-04 4.4E-05
Chrysene 1.83E-01 0.00E+00 3.65E-02 2.60E-04 0.00E+00 8.51E-04 1.11E-03 2.00E+00 2.00E+01 5.6E-04 5.6E-05
Dibenzo(a,h)anthracene 8.95E-02 0.00E+00 1.85E-02 1.27E-04 0.00E+00 4.32E-04 5.59E-04 2.00E+00 2.00E+01 2.8E-04 2.8E-05
Fluoranthene 2.79E-01 0.00E+00 5.83E-01 3.96E-04 0.00E+00 1.36E-02 1.40E-02 2.00E+00 2.00E+01 7.0E-03 7.0E-04
Indeno(1,2,3-cd)pyrene 1.81E-01 0.00E+00 3.60E-02 2.57E-04 0.00E+00 8.40E-04 1.10E-03 2.00E+00 2.00E+01 5.5E-04 5.5E-05
Phenanthrene 1.24E-01 0.00E+00 2.59E-01 1.76E-04 0.00E+00 6.03E-03 6.20E-03 2.00E+00 2.00E+01 3.1E-03 3.1E-04
Pyrene 2.37E-01 0.00E+00 4.67E-02 3.37E-04 0.00E+00 1.09E-03 1.43E-03 2.00E+00 2.00E+01 7.1E-04 7.1E-05
Total PAHs 1.36E+00 0.00E+00 2.44E-01 1.93E-03 0.00E+00 5.68E-03 7.61E-03 2.00E+00 2.00E+01 3.8E-03 3.8E-04
Pesticides/PCBs
4,4'-DDD 2.14E-02 0.00E+00 4.49E-03 3.04E-05 0.00E+00 1.05E-04 1.35E-04 2.27E-01 2.81E-01 5.9E-04 4.8E-04
4,4'-DDE 1.74E-02 0.00E+00 3.86E-03 2.48E-05 0.00E+00 8.98E-05 1.15E-04 2.27E-01 2.81E-01 5.0E-04 4.1E-04
4,4'-DDT 3.88E-02 0.00E+00 7.03E-03 5.51E-05 0.00E+00 1.64E-04 2.19E-04 2.27E-01 2.81E-01 9.6E-04 7.8E-04
ALDRIN 2.17E-03 0.00E+00 1.50E-03 3.08E-06 0.00E+00 3.49E-05 3.79E-05 NV NV #VALUE! #VALUE!
ALPHA-CHLORDANE 5.38E-02 0.00E+00 1.34E-03 7.64E-05 0.00E+00 3.13E-05 1.08E-04 2.14E+00 1.07E+01 5.0E-05 1.0E-05
DIELDRIN 4.95E-02 0.00E+00 4.06E-03 7.04E-05 0.00E+00 9.46E-05 1.65E-04 7.09E-02 8.00E-01 2.3E-03 2.1E-04
ENDRIN 1.63E-02 0.00E+00 1.34E-03 2.32E-05 0.00E+00 3.12E-05 5.43E-05 1.04E-02 1.04E-01 5.2E-03 5.2E-04
GAMMA-CHLORDANE 5.68E-02 0.00E+00 1.42E-03 8.08E-05 0.00E+00 3.31E-05 1.14E-04 2.14E+00 1.07E+01 5.3E-05 1.1E-05
HEPTACHLOR EPOXIDE 3.09E-03 0.00E+00 8.65E-05 4.39E-06 0.00E+00 2.02E-06 6.41E-06 NV NV #VALUE! #VALUE!
Inorganics
ARSENIC 1.54E+00 0.00E+00 5.77E-02 2.19E-03 0.00E+00 1.35E-03 3.53E-03 2.24E+00 4.51E+00 1.6E-03 7.8E-04
CADMIUM 1.08E-01 0.00E+00 1.85E-01 1.54E-04 0.00E+00 4.30E-03 4.45E-03 1.47E+00 6.35E+00 3.0E-03 7.0E-04
CHROMIUM 1.32E+01 0.00E+00 5.43E-01 1.88E-02 0.00E+00 1.27E-02 3.15E-02 2.66E+00 1.56E+01 1.2E-02 2.0E-03
COPPER 6.36E+00 0.00E+00 4.04E+00 9.05E-03 0.00E+00 9.42E-02 1.03E-01 4.05E+00 3.49E+01 2.5E-02 3.0E-03
LEAD 4.94E+01 0.00E+00 2.36E+00 7.01E-02 0.00E+00 5.50E-02 1.25E-01 1.63E+00 4.46E+01 7.7E-02 2.8E-03
MERCURY 1.57E-02 0.00E+00 1.02E-02 2.23E-05 0.00E+00 2.38E-04 2.61E-04 6.40E-03 6.40E-02 4.1E-02 4.1E-03
NICKEL 2.44E+00 0.00E+00 2.11E-01 3.46E-03 0.00E+00 4.91E-03 8.37E-03 6.71E+00 1.86E+01 1.2E-03 4.5E-04
ZINC 3.24E+01 0.00E+00 3.32E+01 4.60E-02 0.00E+00 7.73E-01 8.19E-01 6.61E+01 1.71E+02 1.2E-02 4.8E-03

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 4.08E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.49E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=HR/CA (Assume = to 1) 

NAS WHITING FIELD, MILTON, FLORIDA
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

BOBWHITE QUAIL - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
PAHs
Anthracene 1.40E-02 0.00E+00 2.93E-02 6.17E-05 0.00E+00 9.27E-04 9.89E-04 2.00E+00 2.00E+01 4.9E-04 4.9E-05
Benzo(a)anthracene 2.82E-01 0.00E+00 5.50E-02 1.24E-03 0.00E+00 1.74E-03 2.98E-03 2.00E+00 2.00E+01 1.5E-03 1.5E-04
Benzo(a)pyrene 9.00E+00 0.00E+00 1.46E+00 3.96E-02 0.00E+00 4.62E-02 8.59E-02 2.00E+00 2.00E+01 4.3E-02 4.3E-03
Benzo(b)fluoranthene 3.90E-01 0.00E+00 7.47E-02 1.72E-03 0.00E+00 2.37E-03 4.09E-03 2.00E+00 2.00E+01 2.0E-03 2.0E-04
Benzo(g,h,i)perylene 3.49E-01 0.00E+00 6.72E-02 1.54E-03 0.00E+00 2.13E-03 3.67E-03 2.00E+00 2.00E+01 1.8E-03 1.8E-04
Benzo(k)fluoranthene 2.66E-01 0.00E+00 5.20E-02 1.17E-03 0.00E+00 1.65E-03 2.82E-03 2.00E+00 2.00E+01 1.4E-03 1.4E-04
Chrysene 4.22E-01 0.00E+00 8.05E-02 1.86E-03 0.00E+00 2.55E-03 4.41E-03 2.00E+00 2.00E+01 2.2E-03 2.2E-04
Dibenzo(a,h)anthracene 1.00E-01 0.00E+00 2.06E-02 4.40E-04 0.00E+00 6.52E-04 1.09E-03 2.00E+00 2.00E+01 5.5E-04 5.5E-05
Fluoranthene 8.00E-01 0.00E+00 1.67E+00 3.52E-03 0.00E+00 5.30E-02 5.65E-02 2.00E+00 2.00E+01 2.8E-02 2.8E-03
Indeno(1,2,3-cd)pyrene 3.86E-01 0.00E+00 7.40E-02 1.70E-03 0.00E+00 2.34E-03 4.04E-03 2.00E+00 2.00E+01 2.0E-03 2.0E-04
Phenanthrene 2.20E-01 0.00E+00 4.60E-01 9.69E-04 0.00E+00 1.46E-02 1.55E-02 2.00E+00 2.00E+01 7.8E-03 7.8E-04
Pyrene 6.10E-01 0.00E+00 1.14E-01 2.69E-03 0.00E+00 3.62E-03 6.30E-03 2.00E+00 2.00E+01 3.2E-03 3.2E-04
Total PAHs 3.94E+00 0.00E+00 6.67E-01 1.73E-02 0.00E+00 2.11E-02 3.85E-02 2.00E+00 2.00E+01 1.9E-02 1.9E-03
Pesticides/PCBs
4,4'-DDD 1.10E-01 0.00E+00 1.54E-02 4.85E-04 0.00E+00 4.88E-04 9.73E-04 2.27E-01 2.81E-01 4.3E-03 3.5E-03
4,4'-DDE 1.30E-01 0.00E+00 1.75E-02 5.73E-04 0.00E+00 5.54E-04 1.13E-03 2.27E-01 2.81E-01 5.0E-03 4.0E-03
4,4'-DDT 3.30E-01 0.00E+00 3.52E-02 1.45E-03 0.00E+00 1.12E-03 2.57E-03 2.27E-01 2.81E-01 1.1E-02 9.1E-03
ALDRIN 5.80E-03 0.00E+00 4.00E-03 2.55E-05 0.00E+00 1.27E-04 1.52E-04 NV NV #VALUE! #VALUE!
ALPHA-CHLORDANE 6.10E-01 0.00E+00 1.53E-02 2.69E-03 0.00E+00 4.83E-04 3.17E-03 2.14E+00 1.07E+01 1.5E-03 3.0E-04
DIELDRIN 3.40E-01 0.00E+00 2.79E-02 1.50E-03 0.00E+00 8.83E-04 2.38E-03 7.09E-02 8.00E-01 3.4E-02 3.0E-03
ENDRIN 1.80E-02 0.00E+00 1.48E-03 7.93E-05 0.00E+00 4.68E-05 1.26E-04 1.04E-02 1.04E-01 1.2E-02 1.2E-03
GAMMA-CHLORDANE 5.60E-01 0.00E+00 1.40E-02 2.47E-03 0.00E+00 4.44E-04 2.91E-03 2.14E+00 1.07E+01 1.4E-03 2.7E-04
HEPTACHLOR EPOXIDE 9.90E-03 0.00E+00 2.77E-04 4.36E-05 0.00E+00 8.78E-06 5.24E-05 NV NV #VALUE! #VALUE!
Inorganics
ARSENIC 5.40E+00 0.00E+00 2.03E-01 2.38E-02 0.00E+00 6.42E-03 3.02E-02 2.24E+00 4.51E+00 1.3E-02 6.7E-03
CADMIUM 7.70E-01 0.00E+00 5.39E-01 3.39E-03 0.00E+00 1.71E-02 2.05E-02 1.47E+00 6.35E+00 1.4E-02 3.2E-03
CHROMIUM 7.50E+01 0.00E+00 3.08E+00 3.30E-01 0.00E+00 9.74E-02 4.28E-01 2.66E+00 1.56E+01 1.6E-01 2.7E-02
COPPER 1.54E+01 0.00E+00 5.73E+00 6.78E-02 0.00E+00 1.82E-01 2.49E-01 4.05E+00 3.49E+01 6.2E-02 7.2E-03
LEAD 3.45E+02 0.00E+00 7.03E+00 1.52E+00 0.00E+00 2.23E-01 1.74E+00 1.63E+00 4.46E+01 1.1E+00 3.9E-02
MERCURY 2.30E-02 0.00E+00 1.15E-01 1.01E-04 0.00E+00 3.64E-03 3.75E-03 6.40E-03 6.40E-02 5.9E-01 5.9E-02
NICKEL 8.00E+00 0.00E+00 5.13E-01 3.52E-02 0.00E+00 1.63E-02 5.15E-02 6.71E+00 1.86E+01 7.7E-03 2.8E-03
ZINC 1.39E+02 0.00E+00 7.43E+01 6.12E-01 0.00E+00 2.36E+00 2.97E+00 6.61E+01 1.71E+02 4.5E-02 1.7E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 4.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.78E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=HR/CA (Assume = to 1 ) 

NAS WHITING FIELD, MILTON, FLORIDA

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
PAHs
Anthracene 5.39E-03 0.00E+00 1.13E-02 4.31E-06 0.00E+00 1.00E-03 1.01E-03 6.56E+01 3.56E+02 1.5E-05 2.8E-06
Benzo(a)anthracene 1.54E-01 0.00E+00 3.09E-02 1.23E-04 0.00E+00 2.75E-03 2.87E-03 6.15E-01 3.84E+01 4.7E-03 7.5E-05
Benzo(a)pyrene 3.02E-01 0.00E+00 5.86E-02 2.41E-04 0.00E+00 5.21E-03 5.45E-03 6.15E-01 3.84E+01 8.9E-03 1.4E-04
Benzo(b)fluoranthene 1.98E-01 0.00E+00 3.93E-02 1.59E-04 0.00E+00 3.50E-03 3.66E-03 6.15E-01 3.84E+01 5.9E-03 9.5E-05
Benzo(g,h,i)perylene 1.68E-01 0.00E+00 3.37E-02 1.35E-04 0.00E+00 3.00E-03 3.13E-03 6.15E-01 3.84E+01 5.1E-03 8.2E-05
Benzo(k)fluoranthene 1.43E-01 0.00E+00 2.88E-02 1.14E-04 0.00E+00 2.56E-03 2.68E-03 6.15E-01 3.84E+01 4.4E-03 7.0E-05
Chrysene 1.83E-01 0.00E+00 3.65E-02 1.47E-04 0.00E+00 3.25E-03 3.40E-03 6.15E-01 3.84E+01 5.5E-03 8.8E-05
Dibenzo(a,h)anthracene 8.95E-02 0.00E+00 1.85E-02 7.17E-05 0.00E+00 1.65E-03 1.72E-03 6.15E-01 3.84E+01 2.8E-03 4.5E-05
Fluoranthene 2.79E-01 0.00E+00 5.83E-01 2.23E-04 0.00E+00 5.19E-02 5.21E-02 6.56E+01 3.56E+02 7.9E-04 1.5E-04
Indeno(1,2,3-cd)pyrene 1.81E-01 0.00E+00 3.60E-02 1.45E-04 0.00E+00 3.21E-03 3.35E-03 6.15E-01 3.84E+01 5.5E-03 8.7E-05
Phenanthrene 1.24E-01 0.00E+00 2.59E-01 9.91E-05 0.00E+00 2.30E-02 2.31E-02 6.56E+01 3.56E+02 3.5E-04 6.5E-05
Pyrene 2.37E-01 0.00E+00 4.67E-02 1.90E-04 0.00E+00 4.15E-03 4.34E-03 6.15E-01 3.84E+01 7.1E-03 1.1E-04
Total PAHs 1.36E+00 0.00E+00 2.44E-01 1.09E-03 0.00E+00 2.17E-02 2.28E-02 6.15E-01 3.84E+01 3.7E-02 5.9E-04
Pesticides/PCBs
4,4'-DDD 2.14E-02 0.00E+00 4.49E-03 1.71E-05 0.00E+00 4.00E-04 4.17E-04 1.47E-01 2.74E-01 2.8E-03 1.5E-03
4,4'-DDE 1.74E-02 0.00E+00 3.86E-03 1.40E-05 0.00E+00 3.43E-04 3.57E-04 1.47E-01 2.74E-01 2.4E-03 1.3E-03
4,4'-DDT 3.88E-02 0.00E+00 7.03E-03 3.10E-05 0.00E+00 6.26E-04 6.57E-04 1.47E-01 2.74E-01 4.5E-03 2.4E-03
ALDRIN 2.17E-03 0.00E+00 1.50E-03 1.74E-06 0.00E+00 1.33E-04 1.35E-04 2.00E-01 1.00E+00 6.7E-04 1.3E-04
ALPHA-CHLORDANE 5.38E-02 0.00E+00 1.34E-03 4.31E-05 0.00E+00 1.20E-04 1.63E-04 4.58E+00 9.16E+00 3.6E-05 1.8E-05
DIELDRIN 4.95E-02 0.00E+00 4.06E-03 3.97E-05 0.00E+00 3.61E-04 4.01E-04 1.50E-02 1.27E+00 2.7E-02 3.2E-04
ENDRIN 1.63E-02 0.00E+00 1.34E-03 1.31E-05 0.00E+00 1.19E-04 1.32E-04 9.20E-02 9.20E-01 1.4E-03 1.4E-04
GAMMA-CHLORDANE 5.68E-02 0.00E+00 1.42E-03 4.55E-05 0.00E+00 1.26E-04 1.72E-04 4.58E+00 9.16E+00 3.8E-05 1.9E-05
HEPTACHLOR EPOXIDE 3.09E-03 0.00E+00 8.65E-05 2.47E-06 0.00E+00 7.70E-06 1.02E-05 1.00E-01 1.00E+00 1.0E-04 1.0E-05
Inorganics
ARSENIC 1.54E+00 0.00E+00 5.77E-02 1.23E-03 0.00E+00 5.14E-03 6.37E-03 1.04E+00 4.55E+00 6.1E-03 1.4E-03
CADMIUM 1.08E-01 0.00E+00 1.85E-01 8.66E-05 0.00E+00 1.64E-02 1.65E-02 7.70E-01 6.90E+00 2.1E-02 2.4E-03
CHROMIUM 1.32E+01 0.00E+00 5.43E-01 1.06E-02 0.00E+00 4.83E-02 5.89E-02 2.40E+00 5.82E+01 2.5E-02 1.0E-03
COPPER 6.36E+00 0.00E+00 4.04E+00 5.10E-03 0.00E+00 3.60E-01 3.65E-01 5.60E+00 8.27E+01 6.5E-02 4.4E-03
LEAD 4.94E+01 0.00E+00 2.36E+00 3.95E-02 0.00E+00 2.10E-01 2.50E-01 4.70E+00 1.86E+02 5.3E-02 1.3E-03
MERCURY 1.57E-02 0.00E+00 1.02E-02 1.26E-05 0.00E+00 9.10E-04 9.22E-04 3.20E-02 1.60E-01 2.9E-02 5.8E-03
NICKEL 2.44E+00 0.00E+00 2.11E-01 1.95E-03 0.00E+00 1.87E-02 2.07E-02 1.70E+00 1.48E+01 1.2E-02 1.4E-03
ZINC 3.24E+01 0.00E+00 3.32E+01 2.59E-02 0.00E+00 2.95E+00 2.98E+00 7.54E+01 2.98E+02 3.9E-02 9.99E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=HR/CA (Assume = to 1) 

NAS WHITING FIELD, MILTON, FLORIDA
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
PAHs
Anthracene 1.40E-02 0.00E+00 4.26E-02 4.48E-05 0.00E+00 4.54E-03 4.59E-03 6.56E+01 3.56E+02 7.0E-05 1.3E-05
Benzo(a)anthracene 2.82E-01 0.00E+00 7.33E-01 9.03E-04 0.00E+00 7.82E-02 7.91E-02 6.15E-01 3.84E+01 1.3E-01 2.1E-03
Benzo(a)pyrene 9.00E+00 0.00E+00 2.34E+01 2.88E-02 0.00E+00 2.50E+00 2.53E+00 6.15E-01 3.84E+01 4.1E+00 6.6E-02
Benzo(b)fluoranthene 3.90E-01 0.00E+00 1.01E+00 1.25E-03 0.00E+00 1.08E-01 1.09E-01 6.15E-01 3.84E+01 1.8E-01 2.8E-03
Benzo(g,h,i)perylene 3.49E-01 0.00E+00 9.07E-01 1.12E-03 0.00E+00 9.68E-02 9.79E-02 6.15E-01 3.84E+01 1.6E-01 2.6E-03
Benzo(k)fluoranthene 2.66E-01 0.00E+00 6.92E-01 8.51E-04 0.00E+00 7.38E-02 7.46E-02 6.15E-01 3.84E+01 1.2E-01 1.9E-03
Chrysene 4.22E-01 0.00E+00 1.10E+00 1.35E-03 0.00E+00 1.17E-01 1.18E-01 6.15E-01 3.84E+01 1.9E-01 3.1E-03
Dibenzo(a,h)anthracene 1.00E-01 0.00E+00 2.60E-01 3.20E-04 0.00E+00 2.77E-02 2.81E-02 6.15E-01 3.84E+01 4.6E-02 7.3E-04
Fluoranthene 8.00E-01 0.00E+00 2.43E+00 2.56E-03 0.00E+00 2.59E-01 2.62E-01 6.56E+01 3.56E+02 4.0E-03 7.4E-04
Indeno(1,2,3-cd)pyrene 3.86E-01 0.00E+00 1.00E+00 1.24E-03 0.00E+00 1.07E-01 1.08E-01 6.15E-01 3.84E+01 1.8E-01 2.8E-03
Phenanthrene 2.20E-01 0.00E+00 6.69E-01 7.04E-04 0.00E+00 7.14E-02 7.21E-02 6.56E+01 3.56E+02 1.1E-03 2.0E-04
Pyrene 6.10E-01 0.00E+00 1.59E+00 1.95E-03 0.00E+00 1.69E-01 1.71E-01 6.15E-01 3.84E+01 2.8E-01 4.5E-03
Total PAHs 3.94E+00 0.00E+00 1.02E+01 1.26E-02 0.00E+00 1.09E+00 1.10E+00 6.15E-01 3.84E+01 1.8E+00 2.9E-02
Pesticides/PCBs
4,4'-DDD 1.10E-01 0.00E+00 6.85E-01 3.52E-04 0.00E+00 7.31E-02 7.34E-02 1.47E-01 2.74E-01 5.0E-01 2.7E-01
4,4'-DDE 1.30E-01 0.00E+00 1.98E+00 4.16E-04 0.00E+00 2.11E-01 2.11E-01 1.47E-01 2.74E-01 1.4E+00 7.7E-01
4,4'-DDT 3.30E-01 0.00E+00 3.19E+00 1.06E-03 0.00E+00 3.41E-01 3.42E-01 1.47E-01 2.74E-01 2.3E+00 1.2E+00
ALDRIN 5.80E-03 0.00E+00 1.91E-02 1.86E-05 0.00E+00 2.04E-03 2.06E-03 2.00E-01 1.00E+00 1.0E-02 2.1E-03
ALPHA-CHLORDANE 6.10E-01 0.00E+00 3.05E+00 1.95E-03 0.00E+00 3.25E-01 3.27E-01 4.58E+00 9.16E+00 7.1E-02 3.6E-02
DIELDRIN 3.40E-01 0.00E+00 5.00E+00 1.09E-03 0.00E+00 5.33E-01 5.34E-01 1.50E-02 1.27E+00 3.6E+01 4.2E-01
ENDRIN 1.80E-02 0.00E+00 6.48E-02 5.76E-05 0.00E+00 6.91E-03 6.97E-03 9.20E-02 9.20E-01 7.6E-02 7.6E-03
GAMMA-CHLORDANE 5.60E-01 0.00E+00 2.80E+00 1.79E-03 0.00E+00 2.99E-01 3.01E-01 4.58E+00 9.16E+00 6.6E-02 3.3E-02
HEPTACHLOR EPOXIDE 9.90E-03 0.00E+00 2.97E-02 3.17E-05 0.00E+00 3.17E-03 3.20E-03 1.00E-01 1.00E+00 3.2E-02 3.2E-03
Inorganics
ARSENIC 5.40E+00 0.00E+00 7.94E-01 1.73E-02 0.00E+00 8.47E-02 1.02E-01 1.04E+00 4.55E+00 9.8E-02 2.2E-02
CADMIUM 7.70E-01 0.00E+00 6.73E+00 2.46E-03 0.00E+00 7.18E-01 7.20E-01 7.70E-01 6.90E+00 9.4E-01 1.0E-01
CHROMIUM 7.50E+01 0.00E+00 2.30E+01 2.40E-01 0.00E+00 2.45E+00 2.69E+00 2.40E+00 5.82E+01 1.1E+00 4.6E-02
COPPER 1.54E+01 0.00E+00 7.93E+00 4.93E-02 0.00E+00 8.46E-01 8.95E-01 5.60E+00 8.27E+01 1.6E-01 1.1E-02
LEAD 3.45E+02 0.00E+00 8.98E+01 1.10E+00 0.00E+00 9.58E+00 1.07E+01 4.70E+00 1.86E+02 2.3E+00 5.7E-02
MERCURY 2.30E-02 0.00E+00 3.03E-01 7.36E-05 0.00E+00 3.24E-02 3.24E-02 3.20E-02 1.60E-01 1.0E+00 2.0E-01
NICKEL 8.00E+00 0.00E+00 8.47E+00 2.56E-02 0.00E+00 9.04E-01 9.29E-01 1.70E+00 1.48E+01 5.5E-01 6.3E-02
ZINC 1.39E+02 0.00E+00 4.32E+02 4.45E-01 0.00E+00 4.60E+01 4.65E+01 7.54E+01 2.98E+02 6.2E-01 1.6E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=HR/CA (Assume = to 1 ) 

NAS WHITING FIELD, MILTON, FLORIDA

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
PAHs
Anthracene 5.39E-03 0.00E+00 1.13E-02 6.30E-06 0.00E+00 1.10E-03 1.10E-03 6.56E+01 3.56E+02 1.7E-05 3.1E-06
Benzo(a)anthracene 1.54E-01 0.00E+00 3.09E-02 1.80E-04 0.00E+00 3.01E-03 3.19E-03 6.15E-01 3.84E+01 5.2E-03 8.3E-05
Benzo(a)pyrene 3.02E-01 0.00E+00 5.86E-02 3.53E-04 0.00E+00 5.70E-03 6.06E-03 6.15E-01 3.84E+01 9.8E-03 1.6E-04
Benzo(b)fluoranthene 1.98E-01 0.00E+00 3.93E-02 2.31E-04 0.00E+00 3.83E-03 4.06E-03 6.15E-01 3.84E+01 6.6E-03 1.1E-04
Benzo(g,h,i)perylene 1.68E-01 0.00E+00 3.37E-02 1.97E-04 0.00E+00 3.28E-03 3.48E-03 6.15E-01 3.84E+01 5.7E-03 9.1E-05
Benzo(k)fluoranthene 1.43E-01 0.00E+00 2.88E-02 1.67E-04 0.00E+00 2.81E-03 2.97E-03 6.15E-01 3.84E+01 4.8E-03 7.7E-05
Chrysene 1.83E-01 0.00E+00 3.65E-02 2.14E-04 0.00E+00 3.56E-03 3.77E-03 6.15E-01 3.84E+01 6.1E-03 9.8E-05
Dibenzo(a,h)anthracene 8.95E-02 0.00E+00 1.85E-02 1.05E-04 0.00E+00 1.81E-03 1.91E-03 6.15E-01 3.84E+01 3.1E-03 5.0E-05
Fluoranthene 2.79E-01 0.00E+00 5.83E-01 3.26E-04 0.00E+00 5.68E-02 5.71E-02 6.56E+01 3.56E+02 8.7E-04 1.6E-04
Indeno(1,2,3-cd)pyrene 1.81E-01 0.00E+00 3.60E-02 2.11E-04 0.00E+00 3.51E-03 3.72E-03 6.15E-01 3.84E+01 6.1E-03 9.7E-05
Phenanthrene 1.24E-01 0.00E+00 2.59E-01 1.45E-04 0.00E+00 2.52E-02 2.54E-02 6.56E+01 3.56E+02 3.9E-04 7.1E-05
Pyrene 2.37E-01 0.00E+00 4.67E-02 2.78E-04 0.00E+00 4.55E-03 4.83E-03 6.15E-01 3.84E+01 7.8E-03 1.3E-04
Total PAHs 1.36E+00 0.00E+00 2.44E-01 1.59E-03 0.00E+00 2.38E-02 2.53E-02 6.15E-01 3.84E+01 4.1E-02 6.6E-04
Pesticides/PCBs
4,4'-DDD 2.14E-02 0.00E+00 4.49E-03 2.50E-05 0.00E+00 4.37E-04 4.62E-04 1.47E-01 2.74E-01 3.1E-03 1.7E-03
4,4'-DDE 1.74E-02 0.00E+00 3.86E-03 2.04E-05 0.00E+00 3.76E-04 3.96E-04 1.47E-01 2.74E-01 2.7E-03 1.4E-03
4,4'-DDT 3.88E-02 0.00E+00 7.03E-03 4.53E-05 0.00E+00 6.85E-04 7.30E-04 1.47E-01 2.74E-01 5.0E-03 2.7E-03
ALDRIN 2.17E-03 0.00E+00 1.50E-03 2.54E-06 0.00E+00 1.46E-04 1.48E-04 2.00E-01 1.00E+00 7.4E-04 1.5E-04
ALPHA-CHLORDANE 5.38E-02 0.00E+00 1.34E-03 6.29E-05 0.00E+00 1.31E-04 1.94E-04 4.58E+00 9.16E+00 4.2E-05 2.1E-05
DIELDRIN 4.95E-02 0.00E+00 4.06E-03 5.79E-05 0.00E+00 3.96E-04 4.54E-04 1.50E-02 1.27E+00 3.0E-02 3.6E-04
ENDRIN 1.63E-02 0.00E+00 1.34E-03 1.91E-05 0.00E+00 1.30E-04 1.49E-04 9.20E-02 9.20E-01 1.6E-03 1.6E-04
GAMMA-CHLORDANE 5.68E-02 0.00E+00 1.42E-03 6.64E-05 0.00E+00 1.38E-04 2.05E-04 4.58E+00 9.16E+00 4.5E-05 2.2E-05
HEPTACHLOR EPOXIDE 3.09E-03 0.00E+00 8.65E-05 3.61E-06 0.00E+00 8.43E-06 1.20E-05 1.00E-01 1.00E+00 1.2E-04 1.2E-05
Inorganics
ARSENIC 1.54E+00 0.00E+00 5.77E-02 1.80E-03 0.00E+00 5.62E-03 7.42E-03 1.04E+00 4.55E+00 7.1E-03 1.6E-03
CADMIUM 1.08E-01 0.00E+00 1.85E-01 1.26E-04 0.00E+00 1.80E-02 1.81E-02 7.70E-01 6.90E+00 2.4E-02 2.6E-03
CHROMIUM 1.32E+01 0.00E+00 5.43E-01 1.55E-02 0.00E+00 5.29E-02 6.84E-02 2.40E+00 5.82E+01 2.8E-02 1.2E-03
COPPER 6.36E+00 0.00E+00 4.04E+00 7.44E-03 0.00E+00 3.94E-01 4.01E-01 5.60E+00 8.27E+01 7.2E-02 4.9E-03
LEAD 4.94E+01 0.00E+00 2.36E+00 5.77E-02 0.00E+00 2.30E-01 2.88E-01 4.70E+00 1.86E+02 6.1E-02 1.5E-03
MERCURY 1.57E-02 0.00E+00 1.02E-02 1.83E-05 0.00E+00 9.96E-04 1.01E-03 3.20E-02 1.60E-01 3.2E-02 6.3E-03
NICKEL 2.44E+00 0.00E+00 2.11E-01 2.85E-03 0.00E+00 2.05E-02 2.34E-02 1.70E+00 1.48E+01 1.4E-02 1.6E-03
ZINC 3.24E+01 0.00E+00 3.32E+01 3.78E-02 0.00E+00 3.23E+00 3.27E+00 7.54E+01 2.98E+02 4.3E-02 1.1E-02

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 3.49E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.19E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=HR/CA (Assume = to 1) 

NAS WHITING FIELD, MILTON, FLORIDA

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
PAHs
Anthracene 1.40E-02 0.00E+00 2.93E-02 9.90E-05 0.00E+00 6.47E-03 6.56E-03 6.56E+01 3.56E+02 1.0E-04 1.8E-05
Benzo(a)anthracene 2.82E-01 0.00E+00 5.50E-02 1.99E-03 0.00E+00 1.21E-02 1.41E-02 6.15E-01 3.84E+01 2.3E-02 3.7E-04
Benzo(a)pyrene 9.00E+00 0.00E+00 1.46E+00 6.36E-02 0.00E+00 3.22E-01 3.86E-01 6.15E-01 3.84E+01 6.3E-01 1.0E-02
Benzo(b)fluoranthene 3.90E-01 0.00E+00 7.47E-02 2.76E-03 0.00E+00 1.65E-02 1.93E-02 6.15E-01 3.84E+01 3.1E-02 5.0E-04
Benzo(g,h,i)perylene 3.49E-01 0.00E+00 6.72E-02 2.47E-03 0.00E+00 1.49E-02 1.73E-02 6.15E-01 3.84E+01 2.8E-02 4.5E-04
Benzo(k)fluoranthene 2.66E-01 0.00E+00 5.20E-02 1.88E-03 0.00E+00 1.15E-02 1.34E-02 6.15E-01 3.84E+01 2.2E-02 3.5E-04
Chrysene 4.22E-01 0.00E+00 8.05E-02 2.98E-03 0.00E+00 1.78E-02 2.08E-02 6.15E-01 3.84E+01 3.4E-02 5.4E-04
Dibenzo(a,h)anthracene 1.00E-01 0.00E+00 2.06E-02 7.07E-04 0.00E+00 4.55E-03 5.26E-03 6.15E-01 3.84E+01 8.5E-03 1.4E-04
Fluoranthene 8.00E-01 0.00E+00 1.67E+00 5.66E-03 0.00E+00 3.69E-01 3.75E-01 6.56E+01 3.56E+02 5.7E-03 1.1E-03
Indeno(1,2,3-cd)pyrene 3.86E-01 0.00E+00 7.40E-02 2.73E-03 0.00E+00 1.63E-02 1.91E-02 6.15E-01 3.84E+01 3.1E-02 5.0E-04
Phenanthrene 2.20E-01 0.00E+00 4.60E-01 1.56E-03 0.00E+00 1.02E-01 1.03E-01 6.56E+01 3.56E+02 1.6E-03 2.9E-04
Pyrene 6.10E-01 0.00E+00 1.14E-01 4.31E-03 0.00E+00 2.52E-02 2.95E-02 6.15E-01 3.84E+01 4.8E-02 7.7E-04
Total PAHs 3.94E+00 0.00E+00 6.67E-01 2.78E-02 0.00E+00 1.47E-01 1.75E-01 6.15E-01 3.84E+01 2.8E-01 4.6E-03
Pesticides/PCBs
4,4'-DDD 1.10E-01 0.00E+00 1.54E-02 7.78E-04 0.00E+00 3.41E-03 4.18E-03 1.47E-01 2.74E-01 2.8E-02 1.5E-02
4,4'-DDE 1.30E-01 0.00E+00 1.75E-02 9.19E-04 0.00E+00 3.86E-03 4.78E-03 1.47E-01 2.74E-01 3.3E-02 1.7E-02
4,4'-DDT 3.30E-01 0.00E+00 3.52E-02 2.33E-03 0.00E+00 7.78E-03 1.01E-02 1.47E-01 2.74E-01 6.9E-02 3.7E-02
ALDRIN 5.80E-03 0.00E+00 4.00E-03 4.10E-05 0.00E+00 8.84E-04 9.25E-04 2.00E-01 1.00E+00 4.6E-03 9.3E-04
ALPHA-CHLORDANE 6.10E-01 0.00E+00 1.53E-02 4.31E-03 0.00E+00 3.37E-03 7.68E-03 4.58E+00 9.16E+00 1.7E-03 8.4E-04
DIELDRIN 3.40E-01 0.00E+00 2.79E-02 2.40E-03 0.00E+00 6.16E-03 8.56E-03 1.50E-02 1.27E+00 5.7E-01 6.7E-03
ENDRIN 1.80E-02 0.00E+00 1.48E-03 1.27E-04 0.00E+00 3.26E-04 4.53E-04 9.20E-02 9.20E-01 4.9E-03 4.9E-04
GAMMA-CHLORDANE 5.60E-01 0.00E+00 1.40E-02 3.96E-03 0.00E+00 3.09E-03 7.05E-03 4.58E+00 9.16E+00 1.5E-03 7.7E-04
HEPTACHLOR EPOXIDE 9.90E-03 0.00E+00 2.77E-04 7.00E-05 0.00E+00 6.13E-05 1.31E-04 1.00E-01 1.00E+00 1.3E-03 1.3E-04
Inorganics
ARSENIC 5.40E+00 0.00E+00 2.03E-01 3.82E-02 0.00E+00 4.48E-02 8.30E-02 1.04E+00 4.55E+00 8.0E-02 1.8E-02
CADMIUM 7.70E-01 0.00E+00 5.39E-01 5.44E-03 0.00E+00 1.19E-01 1.25E-01 7.70E-01 6.90E+00 1.6E-01 1.8E-02
CHROMIUM 7.50E+01 0.00E+00 3.08E+00 1.27E+00 4.86E-03 1.62E+00 2.89E+00 2.40E+00 5.82E+01 1.2E+00 5.0E-02
COPPER 1.54E+01 0.00E+00 5.73E+00 1.09E-01 0.00E+00 1.27E+00 1.37E+00 5.60E+00 8.27E+01 2.5E-01 1.7E-02
LEAD 3.45E+02 0.00E+00 7.03E+00 2.44E+00 0.00E+00 1.55E+00 3.99E+00 4.70E+00 1.86E+02 8.5E-01 2.1E-02
MERCURY 2.30E-02 0.00E+00 1.15E-01 1.63E-04 0.00E+00 2.54E-02 2.56E-02 3.20E-02 1.60E-01 8.0E-01 1.6E-01
NICKEL 8.00E+00 0.00E+00 5.13E-01 5.66E-02 0.00E+00 1.13E-01 1.70E-01 1.70E+00 1.48E+01 1.0E-01 1.2E-02
ZINC 1.39E+02 0.00E+00 7.43E+01 9.83E-01 0.00E+00 1.64E+01 1.74E+01 7.54E+01 2.98E+02 2.3E-01 5.8E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 3.76E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.20E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=HR/CA (Assume = to 1 ) 

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C
NAS WHITING FIELD, MILTON, FLORIDA



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
PAHs
Anthracene 5.39E-03 0.00E+00 1.13E-02 4.25E-05 0.00E+00 1.39E-03 1.43E-03 2.00E+00 2.00E+01 7.1E-04 7.1E-05
Benzo(a)anthracene 1.54E-01 0.00E+00 3.09E-02 1.21E-03 0.00E+00 3.81E-03 5.02E-03 2.00E+00 2.00E+01 2.5E-03 2.5E-04
Benzo(a)pyrene 3.02E-01 0.00E+00 5.86E-02 2.38E-03 0.00E+00 7.21E-03 9.59E-03 2.00E+00 2.00E+01 4.8E-03 4.8E-04
Benzo(b)fluoranthene 1.98E-01 0.00E+00 3.93E-02 1.56E-03 0.00E+00 4.84E-03 6.40E-03 2.00E+00 2.00E+01 3.2E-03 3.2E-04
Benzo(g,h,i)perylene 1.68E-01 0.00E+00 3.37E-02 1.33E-03 0.00E+00 4.15E-03 5.48E-03 2.00E+00 2.00E+01 2.7E-03 2.7E-04
Benzo(k)fluoranthene 1.43E-01 0.00E+00 2.88E-02 1.12E-03 0.00E+00 3.55E-03 4.67E-03 2.00E+00 2.00E+01 2.3E-03 2.3E-04
Chrysene 1.83E-01 0.00E+00 3.65E-02 1.44E-03 0.00E+00 4.50E-03 5.94E-03 2.00E+00 2.00E+01 3.0E-03 3.0E-04
Dibenzo(a,h)anthracene 8.95E-02 0.00E+00 1.85E-02 7.06E-04 0.00E+00 2.28E-03 2.99E-03 2.00E+00 2.00E+01 1.5E-03 1.5E-04
Fluoranthene 2.79E-01 0.00E+00 5.83E-01 2.20E-03 0.00E+00 7.18E-02 7.40E-02 2.00E+00 2.00E+01 3.7E-02 3.7E-03
Indeno(1,2,3-cd)pyrene 1.81E-01 0.00E+00 3.60E-02 1.42E-03 0.00E+00 4.44E-03 5.87E-03 2.00E+00 2.00E+01 2.9E-03 2.9E-04
Phenanthrene 1.24E-01 0.00E+00 2.59E-01 9.76E-04 0.00E+00 3.19E-02 3.29E-02 2.00E+00 2.00E+01 1.6E-02 1.6E-03
Pyrene 2.37E-01 0.00E+00 4.67E-02 1.87E-03 0.00E+00 5.75E-03 7.62E-03 2.00E+00 2.00E+01 3.8E-03 3.8E-04
Total PAHs 1.36E+00 0.00E+00 2.44E-01 1.07E-02 0.00E+00 3.00E-02 4.08E-02 2.00E+00 2.00E+01 2.0E-02 2.0E-03
Pesticides/PCBs
4,4'-DDD 2.14E-02 0.00E+00 4.49E-03 1.68E-04 0.00E+00 5.53E-04 7.22E-04 2.27E-01 2.81E-01 3.2E-03 2.6E-03
4,4'-DDE 1.74E-02 0.00E+00 3.86E-03 1.38E-04 0.00E+00 4.75E-04 6.12E-04 2.27E-01 2.81E-01 2.7E-03 2.2E-03
4,4'-DDT 3.88E-02 0.00E+00 7.03E-03 3.06E-04 0.00E+00 8.66E-04 1.17E-03 2.27E-01 2.81E-01 5.2E-03 4.2E-03
ALDRIN 2.17E-03 0.00E+00 1.50E-03 1.71E-05 0.00E+00 1.84E-04 2.01E-04 NV NV #VALUE! #VALUE!
ALPHA-CHLORDANE 5.38E-02 0.00E+00 1.34E-03 4.24E-04 0.00E+00 1.66E-04 5.89E-04 2.14E+00 1.07E+01 2.8E-04 5.5E-05
DIELDRIN 4.95E-02 0.00E+00 4.06E-03 3.90E-04 0.00E+00 5.00E-04 8.91E-04 7.09E-02 8.00E-01 1.3E-02 1.1E-03
ENDRIN 1.63E-02 0.00E+00 1.34E-03 1.29E-04 0.00E+00 1.65E-04 2.93E-04 1.04E-02 1.04E-01 2.8E-02 2.8E-03
GAMMA-CHLORDANE 5.68E-02 0.00E+00 1.42E-03 4.48E-04 0.00E+00 1.75E-04 6.23E-04 2.14E+00 1.07E+01 2.9E-04 5.8E-05
HEPTACHLOR EPOXIDE 3.09E-03 0.00E+00 8.65E-05 2.44E-05 0.00E+00 1.07E-05 3.50E-05 NV NV #VALUE! #VALUE!
Inorganics
ARSENIC 1.54E+00 0.00E+00 5.77E-02 1.21E-02 0.00E+00 7.11E-03 1.92E-02 2.24E+00 4.51E+00 8.6E-03 4.3E-03
CADMIUM 1.08E-01 0.00E+00 1.85E-01 8.52E-04 0.00E+00 2.27E-02 2.36E-02 1.47E+00 6.35E+00 1.6E-02 3.7E-03
CHROMIUM 1.32E+01 0.00E+00 5.43E-01 1.04E-01 0.00E+00 6.69E-02 1.71E-01 2.66E+00 1.56E+01 6.4E-02 1.1E-02
COPPER 6.36E+00 0.00E+00 4.04E+00 5.02E-02 0.00E+00 4.98E-01 5.48E-01 4.05E+00 3.49E+01 1.4E-01 1.6E-02
LEAD 4.94E+01 0.00E+00 2.36E+00 3.89E-01 0.00E+00 2.91E-01 6.80E-01 1.63E+00 4.46E+01 4.2E-01 1.5E-02
MERCURY 1.57E-02 0.00E+00 1.02E-02 1.24E-04 0.00E+00 1.26E-03 1.38E-03 6.40E-03 6.40E-02 2.2E-01 2.2E-02
NICKEL 2.44E+00 0.00E+00 2.11E-01 1.92E-02 0.00E+00 2.60E-02 4.52E-02 6.71E+00 1.86E+01 6.7E-03 2.4E-03
ZINC 3.24E+01 0.00E+00 3.32E+01 2.55E-01 0.00E+00 4.09E+00 4.34E+00 6.61E+01 1.71E+02 6.6E-02 2.5E-02

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.73E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.13E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.73E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.36E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.13E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=HR/CA (Assume = to 1) 

NAS WHITING FIELD, MILTON, FLORIDA
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

AMERICAN WOODCOCK - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
PAHs
Anthracene 1.40E-02 0.00E+00 4.26E-02 4.61E-04 0.00E+00 8.54E-03 9.00E-03 2.00E+00 2.00E+01 4.5E-03 4.5E-04
Benzo(a)anthracene 2.82E-01 0.00E+00 7.33E-01 9.28E-03 0.00E+00 1.47E-01 1.56E-01 2.00E+00 2.00E+01 7.8E-02 7.8E-03
Benzo(a)pyrene 9.00E+00 0.00E+00 2.34E+01 2.96E-01 0.00E+00 4.70E+00 4.99E+00 2.00E+00 2.00E+01 2.5E+00 2.5E-01
Benzo(b)fluoranthene 3.90E-01 0.00E+00 1.01E+00 1.28E-02 0.00E+00 2.04E-01 2.16E-01 2.00E+00 2.00E+01 1.1E-01 1.1E-02
Benzo(g,h,i)perylene 3.49E-01 0.00E+00 9.07E-01 1.15E-02 0.00E+00 1.82E-01 1.94E-01 2.00E+00 2.00E+01 9.7E-02 9.7E-03
Benzo(k)fluoranthene 2.66E-01 0.00E+00 6.92E-01 8.76E-03 0.00E+00 1.39E-01 1.48E-01 2.00E+00 2.00E+01 7.4E-02 7.4E-03
Chrysene 4.22E-01 0.00E+00 1.10E+00 1.39E-02 0.00E+00 2.20E-01 2.34E-01 2.00E+00 2.00E+01 1.2E-01 1.2E-02
Dibenzo(a,h)anthracene 1.00E-01 0.00E+00 2.60E-01 3.29E-03 0.00E+00 5.22E-02 5.55E-02 2.00E+00 2.00E+01 2.8E-02 2.8E-03
Fluoranthene 8.00E-01 0.00E+00 2.43E+00 2.63E-02 0.00E+00 4.88E-01 5.15E-01 2.00E+00 2.00E+01 2.6E-01 2.6E-02
Indeno(1,2,3-cd)pyrene 3.86E-01 0.00E+00 1.00E+00 1.27E-02 0.00E+00 2.01E-01 2.14E-01 2.00E+00 2.00E+01 1.1E-01 1.1E-02
Phenanthrene 2.20E-01 0.00E+00 6.69E-01 7.24E-03 0.00E+00 1.34E-01 1.41E-01 2.00E+00 2.00E+01 7.1E-02 7.1E-03
Pyrene 6.10E-01 0.00E+00 1.59E+00 2.01E-02 0.00E+00 3.18E-01 3.38E-01 2.00E+00 2.00E+01 1.7E-01 1.7E-02
Total PAHs 3.94E+00 0.00E+00 1.02E+01 1.30E-01 0.00E+00 2.05E+00 2.18E+00 2.00E+00 2.00E+01 1.1E+00 1.1E-01
Pesticides/PCBs
4,4'-DDD 1.10E-01 0.00E+00 6.85E-01 3.62E-03 0.00E+00 1.38E-01 1.41E-01 2.27E-01 2.81E-01 6.2E-01 5.0E-01
4,4'-DDE 1.30E-01 0.00E+00 1.98E+00 4.28E-03 0.00E+00 3.97E-01 4.01E-01 2.27E-01 2.81E-01 1.8E+00 1.4E+00
4,4'-DDT 3.30E-01 0.00E+00 3.19E+00 1.09E-02 0.00E+00 6.41E-01 6.52E-01 2.27E-01 2.81E-01 2.9E+00 2.3E+00
ALDRIN 5.80E-03 0.00E+00 1.91E-02 1.91E-04 0.00E+00 3.84E-03 4.03E-03 NV NV #VALUE! #VALUE!
ALPHA-CHLORDANE 6.10E-01 0.00E+00 3.05E+00 2.01E-02 0.00E+00 6.12E-01 6.32E-01 2.14E+00 1.07E+01 3.0E-01 5.9E-02
DIELDRIN 3.40E-01 0.00E+00 5.00E+00 1.12E-02 0.00E+00 1.00E+00 1.01E+00 7.09E-02 8.00E-01 1.4E+01 1.3E+00
ENDRIN 1.80E-02 0.00E+00 6.48E-02 5.93E-04 0.00E+00 1.30E-02 1.36E-02 1.04E-02 1.04E-01 1.3E+00 1.3E-01
GAMMA-CHLORDANE 5.60E-01 0.00E+00 2.80E+00 1.84E-02 0.00E+00 5.62E-01 5.80E-01 2.14E+00 1.07E+01 2.7E-01 5.4E-02
HEPTACHLOR EPOXIDE 9.90E-03 0.00E+00 2.97E-02 3.26E-04 0.00E+00 5.96E-03 6.29E-03 NV NV #VALUE! #VALUE!
Inorganics
ARSENIC 5.40E+00 0.00E+00 7.94E-01 1.78E-01 0.00E+00 1.59E-01 3.37E-01 2.24E+00 4.51E+00 1.5E-01 7.5E-02
CADMIUM 7.70E-01 0.00E+00 6.73E+00 2.53E-02 0.00E+00 1.35E+00 1.38E+00 1.47E+00 6.35E+00 9.4E-01 2.2E-01
CHROMIUM 7.50E+01 0.00E+00 2.30E+01 2.47E+00 0.00E+00 4.61E+00 7.08E+00 2.66E+00 1.56E+01 2.7E+00 4.5E-01
COPPER 1.54E+01 0.00E+00 7.93E+00 5.07E-01 0.00E+00 1.59E+00 2.10E+00 4.05E+00 3.49E+01 5.2E-01 6.0E-02
LEAD 3.45E+02 0.00E+00 8.98E+01 1.14E+01 0.00E+00 1.80E+01 2.94E+01 1.63E+00 4.46E+01 1.8E+01 6.6E-01
MERCURY 2.30E-02 0.00E+00 3.03E-01 7.57E-04 0.00E+00 6.09E-02 6.17E-02 6.40E-03 6.40E-02 9.6E+00 9.6E-01
NICKEL 8.00E+00 0.00E+00 8.47E+00 2.63E-01 0.00E+00 1.70E+00 1.96E+00 6.71E+00 1.86E+01 2.9E-01 1.1E-01
ZINC 1.39E+02 0.00E+00 4.32E+02 4.58E+00 0.00E+00 8.66E+01 9.12E+01 6.61E+01 1.71E+02 1.4E+00 5.3E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.34E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.69E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.18E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.40E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=HR/CA (Assume = to 1 ) 

NAS WHITING FIELD, MILTON, FLORIDA

AMERICAN WOODCOCK - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C



 SURFACE SOIL TISSUE CONCENTRATION CALCULATION
SITE 41 - FORMER PESTICIDE STORAGE BUILDING 1485C

NAS WHITING FIELD, MILTON, FLORIDA

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

PAHs
Anthracene 1.40E-02 9.74E-02 5.39E-03 5.39E-03 0.00E+00 0.00E+00 3.04E+00 3.04E+00 4.26E-02 1.64E-02 2.09E+00 2.09E+00 2.93E-02 1.13E-02
Benzo(a)anthracene 2.82E-01 1.54E-01 1.12E-01 1.54E-01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 7.33E-01 3.99E-01 Regression  from Eco SSL 5.50E-02 3.09E-02
Benzo(a)pyrene 9.00E+00 3.02E-01 3.34E-01 3.02E-01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 2.34E+01 7.84E-01 Regression  from Eco SSL 1.46E+00 5.86E-02
Benzo(b)fluoranthene 3.90E-01 1.98E-01 1.66E-01 1.98E-01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 1.01E+00 5.15E-01 Regression  from Eco SSL 7.47E-02 3.93E-02
Benzo(g,h,i)perylene 3.49E-01 1.68E-01 1.30E-01 1.68E-01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 9.07E-01 4.37E-01 Regression  from Eco SSL 6.72E-02 3.37E-02
Benzo(k)fluoranthene 2.66E-01 1.43E-01 9.85E-02 1.43E-01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 6.92E-01 3.71E-01 Regression  from Eco SSL 5.20E-02 2.88E-02
Chrysene 4.22E-01 1.83E-01 1.48E-01 1.83E-01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 1.10E+00 4.76E-01 Regression  from Eco SSL 8.05E-02 3.65E-02
Dibenzo(a,h)anthracene 1.00E-01 8.95E-02 3.13E-02 8.95E-02 0.00E+00 0.00E+00 2.60E+00 2.60E+00 2.60E-01 2.33E-01 Regression  from Eco SSL 2.06E-02 1.85E-02
Fluoranthene 8.00E-01 2.79E-01 2.64E-01 2.79E-01 0.00E+00 0.00E+00 3.04E+00 3.04E+00 2.43E+00 8.48E-01 2.09E+00 2.09E+00 1.67E+00 5.83E-01
Indeno(1,2,3-cd)pyrene 3.86E-01 1.81E-01 1.45E-01 1.81E-01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 1.00E+00 4.70E-01 Regression  from Eco SSL 7.40E-02 3.60E-02
Phenanthrene 2.20E-01 1.24E-01 7.20E-02 1.24E-01 0.00E+00 0.00E+00 3.04E+00 3.04E+00 6.69E-01 3.76E-01 2.09E+00 2.09E+00 4.60E-01 2.59E-01
Pyrene 6.10E-01 2.37E-01 2.14E-01 2.37E-01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 1.59E+00 6.17E-01 Regression  from Eco SSL 1.14E-01 4.67E-02
Total PAHs 3.94E+00 1.36E+00 1.52E+00 1.36E+00 0.00E+00 0.00E+00 2.60E+00 2.60E+00 1.02E+01 3.54E+00 Regression  from Eco SSL 6.67E-01 2.44E-01
Pesticides/PCBs
4,4'-DDD 1.10E-01 2.14E-02 2.48E-02 2.14E-02 0.00E+00 0.00E+00 Regression from Eco SSL 6.85E-01 2.18E-01 Regression  from Eco SSL 1.54E-02 4.49E-03
4,4'-DDE 1.30E-01 1.74E-02 2.44E-02 1.74E-02 0.00E+00 0.00E+00 Regression from Eco SSL 1.98E+00 3.37E-01 Regression  from Eco SSL 1.75E-02 3.86E-03
4,4'-DDT 3.30E-01 3.88E-02 5.44E-02 3.88E-02 0.00E+00 0.00E+00 Regression from Eco SSL 3.19E+00 4.97E-01 Regression  from Eco SSL 3.52E-02 7.03E-03
ALDRIN 5.80E-03 1.07E-02 2.17E-03 2.17E-03 0.00E+00 0.00E+00 3.30E+00 3.30E+00 1.91E-02 7.16E-03 6.90E-01 6.90E-01 4.00E-03 1.50E-03
ALPHA-CHLORDANE 6.10E-01 5.38E-02 8.71E-02 5.38E-02 0.00E+00 0.00E+00 5.00E+00 5.00E+00 3.05E+00 2.69E-01 2.50E-02 2.50E-02 1.53E-02 1.34E-03
DIELDRIN 3.40E-01 4.95E-02 5.66E-02 4.95E-02 0.00E+00 0.00E+00 1.47E+01 1.47E+01 5.00E+00 7.28E-01 8.20E-02 8.20E-02 2.79E-02 4.06E-03
ENDRIN 1.80E-02 1.63E-02 9.20E-03 1.63E-02 0.00E+00 0.00E+00 3.60E+00 3.60E+00 6.48E-02 5.87E-02 8.20E-02 8.20E-02 1.48E-03 1.34E-03
GAMMA-CHLORDANE 5.60E-01 5.68E-02 1.01E-01 5.68E-02 0.00E+00 0.00E+00 5.00E+00 5.00E+00 2.80E+00 2.84E-01 2.50E-02 2.50E-02 1.40E-02 1.42E-03
HEPTACHLOR EPOXIDE 9.90E-03 3.09E-03 4.52E-03 3.09E-03 0.00E+00 0.00E+00 3.00E+00 3.00E+00 2.97E-02 9.27E-03 2.80E-02 2.80E-02 2.77E-04 8.65E-05
Inorganics
ARSENIC 5.40E+00 1.54E+00 2.06E+00 1.54E+00 0.00E+00 0.00E+00 Regression from Eco SSL 7.94E-01 3.27E-01 3.75E-02 3.75E-02 2.03E-01 5.77E-02
CADMIUM 7.70E-01 1.08E-01 2.29E-01 1.08E-01 0.00E+00 0.00E+00 Regression from Eco SSL 6.73E+00 1.41E+00 Regression  from Eco SSL 5.39E-01 1.85E-01
CHROMIUM 7.50E+01 1.32E+01 1.32E+01 1.32E+01 0.00E+00 0.00E+00 3.06E-01 3.06E-01 2.30E+01 4.05E+00 4.10E-02 4.10E-02 3.08E+00 5.43E-01
COPPER 1.54E+01 6.36E+00 6.36E+00 6.36E+00 0.00E+00 0.00E+00 5.15E-01 5.15E-01 7.93E+00 3.28E+00 Regression  from Eco SSL 5.73E+00 4.04E+00
LEAD 3.45E+02 4.94E+01 4.94E+01 4.94E+01 0.00E+00 0.00E+00 Regression from Eco SSL 8.98E+01 1.87E+01 Regression  from Eco SSL 7.03E+00 2.36E+00
MERCURY 2.30E-02 1.57E-02 1.83E-02 1.57E-02 0.00E+00 0.00E+00 Regression - Sample et al., (1998) 3.03E-01 2.67E-01 5.00E+00 6.52E-01 1.15E-01 1.02E-02
NICKEL 8.00E+00 2.44E+00 2.66E+00 2.44E+00 0.00E+00 0.00E+00 1.06E+00 1.06E+00 8.47E+00 2.58E+00 Regression  from Eco SSL 5.13E-01 2.11E-01
ZINC 1.39E+02 3.24E+01 3.24E+01 3.24E+01 0.00E+00 0.00E+00 Regression from Eco SSL 4.32E+02 2.68E+02 Regression  from Eco SSL 7.43E+01 3.32E+01

(1)  Average concentration is the mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration.  In that case,  the average concentration is the mean of the positive detection
(2)  Appendix G provides the sources of the bioaccumulation factors.
(3)  The earthworm and plant concentrations are calculated by multiplying the soil concentration by the bioaccumulation factors or by entering the soil concentration into the regression equation.

Plant Concentrations 
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Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors

Average (1)

Earthworm Bioaccumulation Factors
Average of 

Positive 
Detections

Chemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)
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RESPONSE TO COMMENTS:  REVISION 2 - JUNE 2009 



Chapter 6:  The authors’ original response to USEPA comments have been incorporated 
in the Rev.2 document.  The detailed responses are located in Appendix F “Response to 
Comments”. 
 
Chapter 7, has been modified as follows: 
 
Table 7-1:  Was modified using the most recent Eco SSLs for PAHs and zinc, and the 
table was revised showing PAHs included in the food chain model evaluation. 
 
Throughout the text, references to some Eco SSLs had the most recent date added. 
 
Section 7.4  The number of PAHs considered as initial COPCs was reduced to 
benzo(a)pyrene and Total PAHs because of the use of the PAH Eco SSL.  Additionally, 
acetone was the only chemical without and ESV. 
 
Section 7.5.4.1.2:  The discussion of PAHs was modified to reflect the PAH Eco SSL and 
the COPCs benzo(a)pyrene and total PAHs. 
 
Section 7.5.4.1.3:  A statement (bold text) was added to the sentence, “The dieldrin ESV 
exceedances are more widespread (approximately 140 feet x 90 feet)” based on 
concentrations detected in analyzed samples.  
 
Section 7.5.4.1.4:  The discussion of zinc was modified to reflect the zinc Eco SSL. 
 
Section 7.5.4.2:  Food chain modeling was included for PAHs and the discussion of 
EEQs was modified to reflect the PAH calculations.  Benzo(a)pyrene and total PAHs had 
NOAEL EEQs greater than 1.0. 
 
Section 7.6.2:  A discussion was added in the uncertainty section regarding the lack of 
evaluation of reptiles and amphibians. 
 
Tables 7-3 and 7-4:  Were modified based on changes in the food chain models. 
 
The Appendix E, BAF text, was modified to include a discussion of all BAFs not just 
pesticides.  The BAF table was modified to show actual BAF values from the Eco SSLs 
except when a regression equation was used for the BAF.  The BAF for dieldrin was 
updated using the values presented in the Eco SSL for Dieldrin.  The text was changed 
regarding the dry weight BAF being divided by 0.16 to the wet weight was divided by 
0.16. 
 
The TRVs were updated for PAHs and any newer values from the Eco SSLs or other 
sources as well as the TRV source table and TRV references. 
 
All receptor food chain models calculations were modified based on the above listed 
changes. 
 



The food chain model calculation sheet showing the calculation for tissue concentrations 
was added to Appendix E. 
 
The maximum zinc concentration was changed to 139 mg/kg. 
 
Changes not made: 
The FIR for the shrew used the food chain model is equivalent to 0.66681 kg/kg-day for 
the conservative model and 0.555 kg/kg-day for the average scenario. 
 
The BAF for heptachlor in the EPA Combustion Guidance document is 1.4.  The value 
used (3.0) is more conservative. 
 
Table E-5 regarding statistical calculations should have been included in the Appendix to 
the Human Health Section, but will be provided. 
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