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19. Abstract 

This Sampling and Analysis Plan (SAP) concludes the Phase I ponion the RI at Site 41, NAS Pensacola wetlands. Based on a review 
of all I231 IR sites and their associated wetlands, sample locations within wetlands were chosen based on site history, previous 
sample locations, and a site reconnaissance. These sediment and surface water samples shown in this SAP will be collected as part 
of the Phase IIA portion of the investigation. This SAP also summarizes all sample locations, sampling techniques. and data quality 
requirements to be used at Operable Unit 16, Site 41, Wetlands, at NAS Pensacola, Florida to be performed from approximately July 
6, 1995 through December 10, 1996 in accordance with the draft NAS Pensacola Site Management Plan. This document also 
provides a framework for characterizing risk at this site through the identification of potential receptors of concern. 

This SAP is organized into four major sections. Section 1 broadly outlines the objectives of the entire Site 41 RI. Section 2 
describes the framework of the ecological risk assessment at Site 41, including key assumptions, known and potential stressors, 
receptors, exposure scenarios. endpoints and the conceptual model. Section 3 describes the framework for the human health risk 
assessment, including key assumptions, development of baseline risks, and uncertainty analysis. Section 4 identifies the basic 
characteristics of each wetland planned for further study and explains the sampling priority, strategy, justification, and locations for 
Phase IIA of the investigation. Specific sampling guidelines are also summarized and are provided in greater detail in the CSAP. 

Only those wetlands at NAS Pensacola possibly impacted bv any of the [23] IR sites, or wetlands which serve as an appropriate 
control, will be investigated during the Phase IIA portion of the investigation. Included with the justification for further study at a 
particular wetland will be a historical summary of any site-related contamination identified at each wetland. Sample locations in 
addition to those outlined in Section 4 may be required to fully characterize the extent of contamination. This will particularly apply 
to those wetlands where little previous information is available. Information from Phase 1, Phase IIA and any subsequent phases of 
the RI will be incorporated into an ecological and human health risk assessment for Site 41. 
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1.0 INTRODUCTION 
This investigation is performed under the auspices of the U.S. Navy’s Comprehensive 

Long-Term Environmental Action Navy program (CLEAN). EnSafeIAllen and Hoshall 

(E/A&H) will complete a remedial investigatioxdfeasibility study (RI/FS) at Site 41 - Naval Air 

Station (NAS) Pensacola Wetlands, at NAS Pensacola. This SAP has been developed by 

E/A&H as tasked by the Southern Division, U.S. Navy, Naval Facilities Engineering Command 

(SOUTHNAVFACENGCOM) under Contract Number N62467-89-D-03 18/CTO-036. 

Primary references for this SAP include the Final Comprehensive Sampling and Analysis Plan 

for Naval Air Station Pensacola (CSAP) (E/A&H 1994), the Final RUFS Work Plan, Site 41, 

NAS Pensacola Wetlands (E/A&H, February 1995) and the United States Environmental 

Protection Agency (EPA) Region IV Standard Operating Procedures and Quality Assurance 

Manual (SOP/QAM). These documents are referred to throughout this Site 41 Sampling and 

Analysis Plan (SAP). The Site 41 investigation will be completed to fulfill requirements in the 

Site 41 Work Plan and this SAP. This investigation will adhere to the SOP/QAM, CSAP, and 

the Site 41 Work Plan. 

This SAP completes the Phase I portion of the Remedial Investigation (RI) study of Site 41, 

NAS Pensacola wetlands. As stated in the CSAP, Phase I is primarily a qualitative survey of 

each NAS Pensacola wetland and how it may be impacted from any of the 20 sites identified as 

part of the Installation Restoration program (IR). There are two major goals of Phase I: 
1) Identify those assumptions and endpoints used in determining risk to human health and the 

environment, and 2) identify and justify the initial sediment and surface water sample locations 

within the wetlands as the first step in determining risk to human health and the environment. 

Figure 1-1 shows the current status of the Site 41 investigation in relation to the RI flow chart 

and the remaining phases that may need to be performed. The remaining phases are summarized 

below and described in greater detail in the Site 41 Work Plan and Section 8 of the CSAP. 
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The procedure used in quantifying risk at Site 41 is broken down into three Phases. Phase I, 

described above, leads into Phase IIA, whose goal is to characterize the nature, extent and 

sources of contamination in all wetlands possibly impacted by any of the [23] IR sites. By 
establishing this link between source and the receptor, remedial strategies can be better 

developed for both the wetland and its associated IR site. Once nature, extent and sources of 

contamination are known, the investigation may move into Phase IIB. Before Phase IIB begins, 

EnSafe/Allen and Hoshall (E/A&H) will present its findings from Phase IIA to the Tier I 
Partnering Team and the other resource trustees. Specific items to be addressed will be the 

nature, extent, and sources of contamination found in each wetland of concern. Wetlands chosen 

for further study and those that will not be studied further will be discussed. E/A&H will justify 

its initial decisions for further study at each wetland as quantitatively as possible. However, 

modeling techniques described in the Site 41 Work Plan and other procedures may also be used 

to yield more information about potential impacts to human health and the environment. 

Once the wetlands for further investigation are selected, Phase IIB will begin. The goal of 

Phase IIB is to determine any impacts to human health and the environment possibly caused 

within known areas of contamination. Since ecological receptors are primarily of concern within 

the wetlands, impacts will be measured through the use of toxicity tests and diversity studies of 

select organisms. The investigation may move into Phase I11 if there are any data gaps in 

quantifying risk after Phase IIB. After Phase 111 is complete, risk in all potentially impacted 

wetlands should be adequately characterized to make decisions about remedial options. Those 
wetlands which do not require [an investigation using the phased risk assessment approach 

described in the work plan] will be addressed through a preliminary site characterization (PSC) 

instead of a full risk assessment. Although the completion of a human health and ecological risk 

assessment is one of the goals of the RI, it is possible that a full risk assessment will not have 

to be completed at every wetland identified during Phase 1. Where a PSC will be performed 

instead of a risk assessment, E/A&H will justify decisions for not proceeding further in the 

investigation. 

1-5 



Final RUFS Sampling and Analysis Plan 
NAS Pensacola - Site 41 
October 20, 1995 

~~ ~~~ ~~ 

This SAP is organized into four major sections. Section 1 broadly outlines the objectives of the 

entire Site 41 RI. Section 2 describes the framework of the ecological risk assessment at 

Site 41, including key assumptions, known and potential stressors, receptors, exposure scenarios, 

endpoints, and the conceptual model. Section 3 describes the framework for the human health 

risk assessment, including key assumptions, development of baseline risks, and uncertainty 

analysis. Section 4 identifies the basic characteristics of each wetland planned for further study 

and explains the sampling priority, strategy, justification, and locations for Phase IIA of the 

investigation. Specific sampling guidelines are summarized in this S A P  and are provided in 

greater detail in the CSAP. 

The goal of the Site 41 RI is to assess the nature, extent, and sources of potential impact from 

site-related contamination in any NAS Pensacola wetland. Chemical analyses will be completed 

by a laboratory approved by the Naval Facilities Engineering Service Center (NFESC) using 

Contract Laboratory Program (CLP) protocol. A State of Florida-approved laboratory will 

analyze the biological samples in accordance with EPA or American Society for Testing and 

Materials (ASTM) approved protocols. Field sampling, analytical methods, and reporting will 

be conducted at EPA Level N protocol. 

When the investigative work and laboratory analyses are complete, an RI report will be 

submitted to the EPA, and Florida Department of Environmental Protection (FDEP), and the 
other resource trustees summarizing the activities, results, and conclusions of the investigation. 

The RI report will also include the human health and ecological risk assessment at Site 41. The 

FS will be completed after the RI as a separate report. 

1-6 



Final RUFS Sampling and Analysis Plan 
NAS Pensacola - Site 41 

October 20. 1995 

2.0 ECOLOGICAL RISK ASSESSMENT FRAMEWORK 

Approximately 8 1 wetlands or wetland complexes have been identified at NAS Pensacola 

(Figure 2-1). These wetlands, originally identified by Parsons and Pruitt (EPA, 

December 1991), include a wide variety of palustrine wetlands and wetland complexes inland 

on NAS Pensacola. Estuarine emergent wetlands and estuarine aquatic beds can be found in 

shoreline areas. Industrial activities at many of the NAS Pensacola IR sites are suspected to 

have impacted certain NAS Pensacola wetlands. These sites and the NAS Pensacola wetlands 

are shown on Figure 2-1 and summarized in Table 2-1. Section 2 of the Site 41 Work Plan 

describes in greater detail the wetlands and background and historical information for 
NAS Pensacola and the general area. 

Phase I was performed to identify important features needed to complete the RI; including 

stressors, endpoints, the conceptual model, and sample locations. It was based on a review of 

the following: 

0 Site reconnaissance information 

0 Data from previous investigations 

0 Site history, past and present activities, and potential sources of contamination 

0 Locations of any known surface spills, historical outfalls, or other releases 

0 Habitat and biota survey for vegetation patterns, endangered species habitat, fisheries 

information, and other special concerns 

0 Aerial photographs, topographic maps, wetland maps 
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Groundwater, surface 
runoff 

Groundwater, surface 
runoff 

Groundwater, surface 
runoff 

Groundwater, surface 
runoff 

Groundwater, surface 

Table 2-1 

Known or Suspected Specific Wetland(t1' 
Contaminants Years of Operation Potential Pathway($) Potentially Impacted 

79, I 5 5  w21 

79, [W21 

6-8, [641 

6-8. I641 

7-8, 64 

Sanitary Landfill ll I 

6 

9 

10 

11' 

12 

30 I (1 950-1 980) 
Metals, TRPHs, VOCs, 
PAHs, phenols 

Fort Redoubt Rubble 
Disposal Area 

Navy Yard Disposal Area 

Commodore's Pond 

North Chevalier Disposal 
Area 

Scrap Bins 

1-4, 15-1 8, iW21 I Groundwater, surface I runoff 

Unknown 

Metals, TRPHs, PAHs 

Metals, TRPHs, PAHs, 
phenols 

Metals, TRPHs, VOCs, 
PAHs, phenols 

Crash Crew Training Area ll I 

Unknown 

13 
(1917-1930s) 

Unknown 
(1 800s) 

Unknown 
(1 930s-present) 

37 I (1 955-present) 
Metals, TRPHs, VOCs, 
PAHs, phenols 

runoff, direct discharge 

Stormwater drain 

39, 52, [54, 621.72. W l b  I Surface runoff into storm I water drain 

6-8, 64 

11 4 I Army RubbleDisposal Area I Unknown 

7 

13 Magazine Point Rubble 
Disposal Area 

14 Dredge Spoil Fill Area 

16 Brush Disposal Area 

I19 Fuel Farm Pipeline Leak 
Area .- 

Unknown I Groundwater I 52, 56-58 

Groundwater, stormwater 
overflow 

Groundwater, surface 
runoff 

Groundwater, surface 
runoff 

11 5 I Borrow Pit 

63 

19, IW21 

49, 52, 54 

~~ 

Unknown Unknown I-- 

Metals, TRPHs, PAHs, 
phenols, PCBs 

~~ ~ 

TRPHs, VOCs, PAHs, 
phenolsC 

Metals, TRPHs, VOCs, 
PAHs. Dhenols 

Metals 

Mads, TRPHs, PAHs, 
VOCs 

60 
(early 1 930s-present) 

Unknown 

17 
(1 975-present) 

Unknown 
11960s-1973) 

Single Incident 
I1 9581 
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T&Ie 2-1 
Summary of Sources ml Pathways of IR biit.-Rdated Contsmirrcldlon 

Chovntier Fidd Pipeline Metals, TRPHs, PAHs, Two incidents Groundwater, surface 
(1 966, 1970) 

29 Soil South of Building 3460 Metals, TRPHs, PAHs, Unknown Groundwater 6-8, I641 
VOCs (1 970~-1980~)  

30 Buildings 649 and 766 Metals, TRPHs, VOCs, 30 Groundwater, surface 5-8. I641 
PAHs, phenols (1 9408-1 9708) runoff, direct discharge 

32,33,36 Industrial wastewater Metals, VOCs, BNAs 11 + Groundwater, surface 7-1 3 
Treatment Plant ( 1 98 1 -present) runoff 

34 Solvent North of Building Metals, TRPHs, PAHs, Single incident Groundwater 6-8. I641 
3667 phenols ( 1 984) 

36 Industrial Waste Sewer Metals, TRPHs, VOCs, 21 + Groundwater 6-13, 63 
PAHs, phenols (1 971 -present) 

I37 Shormon Rald Area Metals, TRPHs, VOCs, Single Incident Groundwater 48. 62, 641 
PAHs (1983) 

39 Oak Grove Campground TRPHs, VOCs Unknown Groundwater 56 

Notes: 

a 

b 

C 

= 
= - 

Wetland number corresponds to U. S. Environmental Protection Agency (EPA) wetland inventory (Parsons and Pruitt 1991 ) 
Wetlands not identified in EPA wetland inventory (Parsons and Pruitt 1991 1. 
Suspected source of these contaminants is the Industrial Wastewater Treatment Plant (sites 32, 33, and 35). 

TRPH = Total Recoverable Petroleum Hydrocarbons 
PAH = Polyaromatic Hydrocarbons 
VOCs = Volatile Organic Compounds 
PCBs = Polychlorinated Biphenyls 

Source: Ecology and Environment, Inc., 1992. 
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Key information from the above included previous investigations performed by E/A&H and the 

EPA Environmental Services Division. Topographic maps and the site reconnaissance were also 

very important in planning sample locations. 

This information was used to develop measurement and assessment endpoints and the 

site-specific conceptual model for estimating risk to the wetlands. The conceptual model is 

based on the more generalized conceptual model found in the Site 41 Work Plan and ihcluded 

in Section 2.4. Although not every aspect of this model can be directly measured, measurement 

endpoints were chosen which best represent key exposure and effects pathways in relation to 

assessment endpoints. Justification for these endpoints is based on the following information. 

Section 4 of the Site 41 Work Plan provides expanded explanations of many of the key 

ecological terms used in the following sections. 

2.1 Stressors 

A stressor is any physical, chemical, or biological entity that can induce an adverse response in 

an organism. By identifying key stressors within the wetlands, risk and subsequent remedial 

options can be better focused. Within Site 41, chemical contaminants resulting from IR site 

activities are anticipated to be the stressors of concern. In initially evaluating these chemical 

stressors, limited studies in scope and extent have been conducted by EPA and E/A&H on 
NAS Pensacola wetlands. Ten wetlands were sampled as part of the EPA 1992 field 

investigation in potentially impacted areas. Nine wetlands were sampled as part of the 
E/A&H investigations at five NAS Pensacola sites. In both the EPA and WA&H studies, 

contaminants have been identified in the sediment and surface water of some wetlands. 

Contaminants identified include a wide range of VOCs, SVOCs, pesticides, PCBs and metals. 
Sources of these compounds vary with the different activities at NAS Pensacola. The results of 

individual site or wetland investigations will be summarized as they pertain to each wetland and 
the Phase IIA sampling locations described in Section 4 of this SAP. To date, no investigations 

have addressed toxicity or bioaccumulation of contaminants within any of the wetlands. 
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However, any such impacts will be addressed in Phases IIB and I11 of this investigation, if 

necessary. 

e 

In addition to chemical stressors, other stressors may impact some wetlands. These could be 

caused by natural conditions, habitat alteration, habitat destruction, or many other more subtle 

factors not related to any activities at an associated IR site. Because risk will be the major 

determinant of remedial options, it is important to consider the effects of other stressors as well 

as chemical stressors when quantifying risk. 

2.2 Ecological Receptors 
In addition to identifying stressors, organisms exposed to and possibly impacted by that stressor 

should also be distinguished and quantified. Identifying these potential receptors and 

determining the likelihood of exposure will be important in determining impact and remedial 

options for a particular wetland. General ecological receptors in the NAS Pensacola wetlands 

are described below. 

Although species diversity in the Pensacola area has been characterized as relatively low 

(NFWMD 1991), the area does support significant ecological communities. NAS Pensacola 

wetlands are an important part of the Pensacola Bay ecosystem, which, among other important 

functions, supports important fishery resources. Many commercially and recreationally 

important species include speckled trout, redfBh, mullet, flounder, blue crabs, and various 

shrimp species. There are also many ecologically important fish species such as pinfish, 

menhaden, croaker, and grass shrimp which use the Pensacola Bay ecosystem for all or part of 

their life cycle. Other ecological resources significant to this investigation include waterfowl, 

reptile, amphibian, and mammalian species. Many of these species use wetlands for habitat, 

feeding, and nesting. 
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Benthic macroinvertebrates are an integral part of the Pensacola Bay ecosystem in freshwater, 

estuarine, and marine habitats. Many species are sedentary and may either consume or 

otherwise be exposed to contaminants found in organically enriched sediments. This is 

important, because contaminants tend to accumulate in organic portions of the sediment. 

Because of their direct interaction with sediments and their sensitivity to chemical contamination 

in organic matter, benthic macroinvertebrates may serve as indicators of the areal extent and 

magnitude of environmental stress. 

Benthic macroinvertebrates can also serve as environmental indicators of any at-risk populations 

or communities. Toxicity to benthic macroinvertebrates may be acute or chronic, depending on 

the contaminant, its concentration, and the sensitivity of the receptor. Even if toxicity is not 

established in the benthic macroinvertebrate, impacts can also occur through bioaccumulation 

of the contaminant and subsequent transfer through the food chain. For example, many fish, 

crab, and other species that live in close association with the sediment may feed on benthic 

macroinvertebrates. These consumers may become exposed to contaminants which may not be 

toxic, but may bioaccumulate and show their effects in other ways. Therefore, benthic 

macroinvertebrates can serve as indicators of varying types of contaminant effects and also serve 

as test surrogates for contaminant exposure to various groups of organisms including fish, 

crustaceans, bivalves, and other higher-order species. 

e 

Lower food-chain aquatic species can serve in a capacity similar to the benthic 
macroinvertebrates. However, there are much more variables involved in their analysis. 

Although lower food-chain aquatic organisms have a limited habitat range and can serve as a 

food source to higher-level consumers, the medium they live in is highly variable. For example, 

contaminant concentrations in surface water are likely to vary depending on factors such as 

precipitation, tides, temperature, and other influences. Habitat range, although limited, is not 

as limited as a relatively stationary benthic macroinvertebrate, so it may not be as easy to 
correlate a contaminant concentration with an observed effect in a particular area on a consistent 0 
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basis. Remedial strategies may also be difficult based on surface water toxicity, because it might 

be difficult to establish which areas should be remediated. However, it is important to establish 

con taminant effects in surface water in addition to sediment to yield a better idea of how the 
con taminant may be interacting in both media. This information can be important in making 
risk-based decisions for remedial action. 

2.3 
Because ecological concerns are so prevalent at Site 41, measurement and assessment endpoint 

selection is an important part of focusing risk assessment goals and designing remedial options 

for the wetlands of concern. Measurement and assessment endpoints are ecologically based 

criteria that are relevant to decisions about protecting the environment. Measurement endpoints 

are measurable responses to a stressor that can be related to the valued characteristics chosen 
as the assessment endpoints. Assessment endpoints are defined as the ecological components 
that are of value in the risk assessment. Assessment endpoints allow for the prediction or 

measure of explicit expressions of environmental values to be protected. They are the ultimate 

focus in risk characterization, and link the measurement endpoints with the risk management 

process (EPA 1992). 

Measurement Endpoint Selection and Effects Indices 

2.3.1 Measurement Endpoint Effects Indices 
The initially selected measurement endpoints for this study are quantitative toxicological 

responses of benthic macroinvertebrates and lower foodchain aquatic species to contaminated 
sediment and surface water. Two major indices may be used as the basis for this assessment: 

1) reference values and screening values, and 2) biological effects indices. Each provides 

information relative to contaminant exposure and effects. 

Reference and Screening Values - Reference values will be derived from sediment and surface 

water samples collected from three reference wetlands described in Section 4. All contaminant 
values detected in wetlands of concern will be compared to two times mean reference values to a 
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determine whether any contamination may be site-related. If a contaminant is determined to be 

greater than two times mean reference values, it may be compared to its sediment screening 
value (SSV) or water quality criteria value (WQC), if it exists. Initial screening values used in 
this document are Draft] EPA Region IV SSVs (Appendix A), State of Florida Sediment 

Quality Assessment Guidelines (SQAGS), EPA fresh or marine acute and chronic WQC, and 

Florida fresh or marine water quality criteria based on the protection of aquatic life 

(Florida WQC). These values exist for a limited number of contaminants, but will be used 

whenever possible. The lowest applicable Florida SQAGS [(which were taken into account 

in developing the SSVs)] are either below practical quantitation limits or are equal to the SSV. 
Therefore, all constituents detected in sediment will be listed in comparison to their SSVs, if 

they exist. 

For water quality criteria, EPA lists both acute and chronic values. The State of Florida lists 

chronic water quality values only. Whenever EPA or Florida chronic WQC exist for the same 

contaminant, the most conservative value will be used and referred to as the WQC for that 

contaminant. 

Whenever a reference value or one of the screening values is exceeded for a contaminant, 

additional study in Phase IIA may be needed to better characterize its distribution. In sediment, 

the decision for additional study depends to a certain degree on the [likelihood] of impact. 

Specific variables in [this] approach for evaluating impact include bioavailability of the 

contaminant in specific sediment types, and whether that contaminant would adversely affect the 

ecosystem at its detected concentration. In surface water, important physical and chemical 

components that impact WQC must be considered. If a screening value does not exist for a 

particular contaminant, further study may be needed based on a comparison to reference values 

and [likelihood of impact] only. 
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Biological Effects Indices - Biological effects indices may be measured through toxicity, 

diversity, and bioaccumulation studies. These may be used to assess potential biological effects 

at different levels of the food chain by predicting effects to assessment endpoints. To evaluate 

assessment endpoints, multiple measurement endpoints at lower levels of biological organization 

are chosen. These measurement endpoints may include organism-level responses in sediment 

and surface water toxicity bioassays, population abundances of benthic macroinvertebrate 

species, community indices through benthic macroinvertebrate species richness and community 

similarity, and biomarkers through bioaccumulation in select species (EPA 1993). Species 

initially chosen for the toxicity analysis are shown on Table 2-2. 

Fresh water Surface Water Ceriodaphnia dubia Water Flea 
pimephales promehs Fathead Minnow 

Soil Eisenia foeti& I btuca sativa 
Sludge Worm I Lettuce Plant 

2.3.2 Assessment Endpoints 
The above information may be used to predict potential impacts to assessment endpoints, which 

are higher-level species known to frequent NAS Pensacola wetlands. The initial assessment 

endpoints are chosen based on the following assumptions: 

0 Contaminants present in the sediment and surface water of the wetlands may impact the 

overall benthic ecosystem. 
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0 Contaminants present in the sediment and surface water of the wetlands may impact 

terrestrial invertebrates and other lower food-chain organisms. 

Primary consumers and organisms higher in the food chain may be exposed to elevated 

concentrations of contaminants in sediment, surface water, and lower trophic food 

sources (Pascoe and DalSoglio 1994). 

Primary species initially chosen to represent these assessment endpoints, located at different 

levels of the food chain and specific for Site 41, are the white shrimp (Pemeus (Zitopemeus) 

setifem), crayfish (Cambarus sp.), raccoon (Procyon Zotor), and the great blue heron 

(Ardea herodias). However, if other species are later found to better serve as assessment 

endpoints, they may be used. These species were chosen because of their role in the food chain, 

the relatively abundant amount of information known about their breeding and life cycles, and 

their possible response to ecological stress. The white shrimp was selected also because of its 

economical importance and its potential use of estuarine wetlands in the Pensacola area. The 
white shrimp is also relatively low in the food chain and uses tidal wetlands for breeding and 

habitat. The crayfish was chosen as a comparable organism to the white shrimp. It also is 

relatively low in the food chain, has a limited range, and may use the freshwater wetlands for 

breeding and habitat. The white shrimp and the crayfish can also be used in Phase 111, if 

needed, to determine contaminant bioaccumulation in their tissue. The raccoon was chosen 

because of its role as a scavenger; it may feed on a variety of species that live in or near the 
wetlands. The great blue heron was chosen because of its role as a predator in the wetland 
habitat, and because it is known to feed almost exclusively in wetlands and other shallow water 
bodies. These species represent an initial determination only; if further information shows that 
another species may serve as better assessment endpoints, their use will be considered. 

Specific assessment endpoint characteristics which may be predicted are mortality, reproductive 

alterations, bioaccumulation of contaminants, or loss of habitat for feeding or reproduction. 0 
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Because these values may be predicted or estimated, uncertainty is inevitable and will be stated. 

Uncertainty will be quantified as much as possible. Possible sources of uncertainty are physical 

stressors, the predictive abilities of the conceptual model, completeness of the data, natural 

variability of habitat use, feeding patterns of assessment endpoint species, and errors in 

laboratory analysis. 

2.4 Conceptual Model 
The conceptual model is based on the above information and is framed around the conceptual 

model shown in Figure 2-2. In summary, spatial distribution of site-related contaminants in all 

chosen NAS Pensacola wetlands will be measured in Phase IIA. The exposure scenario will 

consider the sources from each site of concern and the physical, chemical, and biological 

transport and distribution of contamination in each wetland of concern. Based on the nature and 

extent of contamination, effects to benthic macroinvertebrates, if needed to be measured, may 

be quantitatively assessed based on toxicity, diversity, and bioaccumulation studies. Site-specific 

indices of ecological impact may be developed based on the results. This information may be 

used to predict impacts to the white shrimp, crayfish, raccoon and the great blue heron. 

Impacts to the assessment endpoint species may be analyzed and predicted using information 

found in the ITA tyildrife Exposure Factors Handbook (EPA, December 1993), [which applies 

to food chain exposure rather than impacts from direct toxicity]. This publication provides 

information on habitat range, body weight, food and water ingestion rates, population density, 

and other factors specific to some of the organisms chosen as assessment endpoints. Potential 

con taminant exposure to assessment endpoints can be estimated based on the information found 

in this publication. After exposures are analyzed, effects can be predicted and quantified based 

on published effects-level threshold values. E/A&H recognizes the inherent uncertainty of these 

estimations. All sources of uncertainty will be minimized as much as possible, but will be stated 

in the final risk assessment. 
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2.5 

Completion of the RI and the risk assessment is based on three sources of information, not all 

of which may be required to completely assess risk. The first of these are chemical analyses 

to establish the presence, concentrations, and distribution of any chemical contaminants. The 

second source of information is data from toxicity tests and diversity studies to link exposure 

effects with the chemical analyses. The third is bioaccumulation studies to further refine 

ecological impact and determine whether any influences are occurring at higher levels of the 

food chain. As noted in EPA guidance, this information is important in establishing a causal 

link between contaminants and ecological effects. 

Ecological Risk Assessment Framework Summary 

The above information will be integrated, using a weight-of-evidence approach, into a risk 

management decision and remedial design strategy based on risk to human health and the 

environment. The weight-of-evidence approach considers all available information to predict 

ecological and human health impact. Each result will be considered in relation to the others to 

determine the extent and severity of impact. All factors must be considered to yield an overall 

picture of risk so remedial options can be developed. 
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3.0 

The human health risk assessment at Site 41 will analyze and quantify risk to human receptors 

(real or hypothetical) that may result under various exposure scenarios if no remedial actions are 

taken to reduce the extent of environmental contamination. The human health risk assessment 

will adhere to guidelines set forth in: 

HUMAN HEALTH RISK ASSESSMENT FRAMEWORK 

a Risk Assessment Guidance for Superjknd, Volume I - H u m  Health Evaluation 

Manual, Part A ,  EPNOERR, EPA/540/ 1-89/OO2, December 1989 (Interim) (RAGS 
Part A). 

0 Risk Assessment Guidance for Supe@nd, Volume I - Human Health Evaluation 

Manual, (Part B, Development of Risk-based Preliminary Remediation Goals), 

EPAIOERR, EPN54O/R92/003, December 1991 (Interim) (RAGS Part B). 

a Risk Assessment Guidance for Supe@nd, Volume I - Human Health Evaluation 

Manual, Supplemental Guidance-Standard Default Exposure Factors-Interim Final, 

EPNOERR, OSWER Directive: 9285.6-03, March 25, 1991 (RAGS Supplement). 

0 D e m l  Exposure Assessment: Principles and Applications. Interim Report 

EPAIORD, EPA/6008-91/01 lB,  January 1992 (Dermal Guidance). 

a Risk Assessment Guidance for Supefind, Volume I - Human Health Evaluation 
Manual, Supplemental Guidance-Dermal Risk Assessment-Interim Guidance, 

EPA/OERR, August 18, 1992 (Supplemental Dermal Guidance). 

a Supplemental Guidance to RAGS: Region N Bulletin Default Oral Absorption Values 

for Dennal Reference Dose Adjustment (Dermal Adjustment Supplement) 
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e Supplemental Guidance to RAGS: Region N Bulletin, Development of Health based 

Preliminary Remediation Goals, Remedial Goal Options and Remediation Levels 

(Supplemental R W Guidance). 

e Supplemental Guidance to RAGS: Region N Bulletin, Exposure to VOCs during 

Domestic Water Use: Contributions from Ingestion, Showering and Other Uses 

(Supplemental Groundwater VOC Guidance). 

e EPA Region 111 Contaminant of Concern Screening Table, March 18, 1994, 

(Roy L. Smith); (RBC Screening Tables). 

3.1 Objectives 

The objectives of the human health risk assessment are to: 

Characterize the source media and determine the chemicals of potential concern (COPCs) 

for Site 41 at NAS Pensacola. 

Identify potential receptors and quantify potential exposures under current and future 

conditions, if applicable. 

Qualitatively and quantitatively evaluate the adverse effects associated with the 

site-specific COPCs. 

Characterize the potential human health risks associated with Site 41 under current and 

future conditions. 

Evaluate the uncertainties related to exposure predictions, toxicological data, and 

resultant carcinogenic risk and noncarcinogenic hazard predictions. 
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The value of the risk assessment as a basis for making remedial decisions depends on adequately 

characterizing chemical contamination. Variables considered in characterizing the study area 

and its associated risk are the amount, type, and location of sources, the potential pathways of 
exposure (media type and migration routes), and the type, sensitivities, exposure duration, and 

dynamics of the potentially exposed populations (receptors). The focus of the investigation at 

Site 41 will be assessing of the effects of past practices and contamination identified in 

environmental media on and near Site 41. 

3.2 Organization 

Site Background 

Data regarding site geography, geology, hydrogeology , climate, and demographics of 

populations in the area will be described in this section. This information will be obtained and 

compiled as part of the RI and used to compare site-specific exposure and effects. 

In addition to steps specifically discussed in this SAP, the human health risk assessment will 

include the following steps, as defined by RAGS Part A: 

e Site characterization: Data regarding site geography, geology, hydrogeology , climate, and 

demographics of populations in the area are evaluated. 

e Data collection: Samples of environmental media, including reference samples, are 
analyzed. 

e Data evaluation: The analytical data are analyzed statistically to identify the nature and 

extent of contamination and establish a preliminary list of COPCs that will subsequently 

be refined to identify chemicals of concern (COCs). 
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3.3 

Exposure assessment: Potential receptors are identified under current and future 

conditions, potential exposure pathways are identified, exposure point concentrations and 

chemical intakes are quantified. 

Toxicity assessment: The adverse effects of the COPCs are qualitatively evaluated, and 

the relationship between exposure and severity or probability of effect are quantitatively 

estimated. 

Risk characterization: the output of the exposure assessment and the toxicity assessment 

are combined to quantify the total noncancer and cancer risk to the hypothetical 

receptors. 

Uncertainty: Discuss and evaluate the areas of recognized uncertainty in human health 

risk assessments in addition to medium- and exposure pathway-specific influences. a 
RisWHazard summary: Present and discuss the results of the exposure quantification (risk 

and hazard) for the potential receptors and their exposure pathways identified under the 

current and future conditions. 

Remedial goal options (RGOs): Quantify exposure concentrations within the EPA target 

risk range of lo4 to lo4 for carcinogenic COCs and 0.1, 1, and 10 for noncarcinogenic 

COCS. 

Identification of Chemicals of Potential Concern 
When performing a human health risk assessment, data for environmental media are compiled 
to determine potential site-related chemicals and exposures for each medium as outlined in 
RAGS Part A. 
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3.3.1 Data Sources 

Data from Site 41 will be gathered in accordance with this SAP. 

3.3.2 Data Validation 

Data validation is an after-the-fact, independent, systematic process of evaluating data and 

comparing them to previously established criteria to confirm that they are of the technical quality 

necessary to support the decisions made in the RUFS process. Specific parameters associated 

with the data are reviewed to determine whether they meet the stipulated data quality 

objectives (DQOs). The quality objectives address five principal parameters: precision, accuracy, 

completeness, comparability, and representativeness. To verify that these objectives are met, 

field measurements, sampling and handling procedures, laboratory analysis and reporting, and 

nonconformances and discrepancies in the data are examined to determine compliance with 

appropriate and applicable procedures. The procedures and criteria for validation are defined 

in the RI/FS Data Validation Program Guidelines, which are based on the EPA National 

Functional Guidelines for Data Review. 

0 
Data validation is discussed further in the CSAP. 

3.3.3 Site-Related Data 

All environmental sampling data will be evaluated for suitability for use in the quantitative 

human health risk assessment. Data obtained via the following analytical methods will not be 

considered appropriate for the quantitative human health risk assessment: 

e Analytical methods that are not specific for a particular chemical, such as total organic 

carbon or grain size. 

0 Field screening instruments including total organic vapor monitoring units (HNu) and 
organic vapor analyzers. 
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Once the data set is complete, statistical methods will be used to evaluate the RI analytical 

results to (1) identify COPCs and (2) establish exposure point concentrations of potential 

receptor locations. The statistical methods to be used in data evaluation are discussed below. 

The rationale used to develop this methodology and the statistical techniques are based on the 

following sources: 

RAGS Part A. 

Statistical Methods for Environmental Pollution Monitoring (Gilbert 1987). 

Quattro@ Pro 5.0 will be used to perform most of the statistical calculations. For each set of data 

used to describe the concentration of chemicals in a contaminated area, the following information 

will be tabulated: frequency of detection, range of detected values, mean concentrations, and 

upper confidence limit (UCL) on the mean of the concentration (assuming a lognormal 

distribution, as requested by EPA Region IV). 

3.3.4 Selection of Chemicals of Potential Concern 
The objective of this section of the human health risk assessment is to screen information that 

is available for the substances detected at Site 41 (chemicals present in site samples or [CPSSs]) 

in order to develop a list or group of chemicals referred to as COPCs. The information to be 
discussed within this section consists of both federal and State of Florida cleanup criteria and 

standards for soil and groundwater. COPCs are those chemicals selected in consideration of 

their comparison to screening concentrations (risk-based and NAS Pensacola-specific reference 

concentrations), intrinsic toxicological properties, persistence, fate and transport characteristics, 

and cross-media transfer potential. Any C O X  that: 1) is carried through the risk assessment 

process and found to contribute to a pathway that exceeds a 104 risk or hazard index (HI) 

greater than 1 for any of the exposure scenarios evaluated in this risk assessment, and 2) has an 

incremental lifetime cancer risk (ILCR) greater than 10-6 or Hazard Quotient greater than 0.1, 

will be referred to as a COC. 
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Before evaluating the potential risks/hazards at Site 41, it will first be necessary to determine 

the nature and extent of the contamination at each wetland of concern. This will be 

accomplished by noting the chemicals detected in each medium. These chemicals will represent 

the CPSSs for Site 41. The nature and extent of CPSSs will have been discussed in detail in the 

Nature and Extent of Contamination of the RI. To reduce the list of CPSSs and produce a more 

focused Baseline Risk Assessment (BRA), the following tasks will be performed. 

3.3.5 Comparison of Site-Related Data to Screening Concentrations 
The maximum concentrations of CPSSs detected in various media at Site 41 will be compared 

to medium-specific EPA Region I11 risk-based residential COC screening concentrations (RBCs) 

dated March 18, 1994, and FDEP Soil Cleanup Goals for DOD Sites (FSCGs) as established 

in a FDEP memorandum dated July 1994. These screening concentrations, based on an ILCR 

of lo4 and a hazard quotient of 0.1, have been conservatively adjusted to represent hypothetical 

recreational use of the wetlands. Because recreational activities in the wetlands would likely 

result in lower exposure frequencies (EF), the RBCs will be adjusted to account for this 

modified assumption for Site 41. For conservatism, all other assumptions applicable to the 

default residential scenario will be retained. In addition, ingestion of surface water 

(i.e., recreational/swimming) assumptions will be employed as if a receptor were 

swimming/recreating in the wetlands. RBCs for sediment and surface water were used based 

on the assumption that adult and child receptors living near Site 41 engage in recreational 

activities, such as playing and swimming, at the site. Any subsequent risk data received from 
Roy Smith (EPA Region 111) will be used to update the screening values as applicable to within 

one month prior to the deadline of the report. 

@ 

Sediment RBCs were calculated in order to account for the difference in EF recommended by 

EPA Region IV for swimming exposure. Because of the linear relationship between RBC and 

EF, RBCs were adjusted from an EF of 350 to an EF of 45 days per year by multiplying the 
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original RBC by 45 and dividing by 350 days per year. Similarly, surface water RBCs were 

calculated using the linear proportion mentioned above to adjust RBCs for the recommended EF. 

If both carcinogenic and noncarcinogenic RBCs for sediment and/or surface water are calculated 

for a particular chemical, then the lower of the two values is considered the appropriate RBC 
for the given con taminant. This screening process will be used to focus the risk assessment and 

thereby reduce the number of CPSSs in wetland media in terms of formal assessment. Those 
CPSSs whose maximum detected concentrations in Site 41 media exceed the lowest of the 

chemical-specific RBCs and FSCGs will be evaluated further in the screening process, with 
respect to NAS Pensacola-specific reference concentrations. In addition, essential nutrients 

(Le., iron, calcium, magnesium, sodium, and potassium) will be eliminated from the risk 

assessment as requested by EPA Region IV. 

3.3.6 Comparison of Site-Related Data to NAS Pensacola-Specific Reference 

Reference data will be collected from locations specified in Section 4. Reference data will be 

compared to site-related data as second phase screening. For any maximum concentration that 

exceeds both screening values and reference concentrations, the corresponding chemical will be 

considered a COPC and will be addressed in the human health assessment. 

Concentrations 

As previously mentioned, wetland media CPSSs that exceed screening concentrations, goals, 

levels, and/or standards will be compared to NAS Pemacola-specific reference concentrations 

established for Site 41. The procedure for comparing the concentrations of inorganic chemicals 

onsite with those in reference samples is referred to as the 2-times reference values rule or the 

"twice reference value criterion." Inorganic CPSSs from Site 41 whose maximum detected 

concentrations to exceed corresponding reference concentrations will be retained for further 

consideration as COPCs in the BRA. This comparison assists in accounting for naturally 

0 
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occurring chemicals that are ubiquitous in nature (aluminum, silicon, sodium, potassium, 

magnesium, calcium, iron, and chloride, etc.). 

For organic CPSSs, such as pesticides, the twice reference value criterion can be applied in 

order to eliminate [inorganic] chemicals from the risk assessment. It will be assumed that 

organic chemicals are not present in reference samples. Any deviations from this assumption 

will be discussed in the Risk Characterization Section. Those [inorganic] chemicals with 

maximum concentrations less than 2-times reference concentrations are not considered further 

in this risk assessment unless deemed appropriate based on chemical-specific characteristics. 

3.4 Exposure Assessment 

The purpose of this section of the human health risk assessment is to determine the magnitude 

of contact that a potential receptor may have with site-related COPCs. Exposure assessment 

involves four stages that will be discussed in detail in the human health risk assessment: @ 
e Characterization of the physical setting and land use of the site. 

e Identification of COPC release and migration pathways. 

e Identification of the potential receptors, under various land use or site condition 
scenarios, and the pathways by which they might be exposed. 

0 Quantification of intakes, or contact rates, of COPCs. 

3.4.1 Exposure Point Concentrations 
The exposure point concentration (EPC) is the concentration of a contaminant in an exposure 

medium that will be contacted by a real or hypothetical receptor. Determining EPC depends on 

variables such as: 
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a Availability of data 
a 

0 

a 

Amount of data available to perform statistical analysis 

Reference concentrations not attributed to site impacts 

Location of the potential receptor 

EPA Region IV guidance calls for the assumption of lognormal distributions for environmental 

data and the calculation of 95 percent upper confidence limit of the mean (UCL) for use in 
exposure quantification. Because of the uncertainty associated with characterizing potentially 

nonhomogeneous areas, both the mean (~tural log transformed) and the UCL on the mean for 

a lognormal distribution will be reported for each COPC identified in Site 41 media. In general, 

outliers will be included in calculating the UCL because high values seldom appear as outliers 
for a lognormal distribution. 

The UCL will be calculated for a lognormal distribution as follows: 

UCL = e 
where: 

2 
SY = sample standard deviation of the log-transformed data 
n = number of samples in the data set 
&.% = 

= (Ca)/n = sample arithmetic mean of the log-transformed data, a = ln(x) 

value for computing the one-sided upper 95 percent confidence limit on a 
lognormal mean from standad statistical tables (Gilbert 1987) 

The calculated values for upper 95 percent confidence limit will be presented in table form for 

COPCs identified in site media. The tables will also statistically summarize of COPCs identified 

within Site 41 which includes, for each COPC, the frequency of detection, mean (including 

nondetects) and standard deviation of the natural log transformed data, the H-statistic, the 
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maximum of detected concentrations, default concentrations (discussed below), and the reference 

criterion, where applicable. For each medium, the lowest of either the maximum of positive 

detections or the 95 percent UCL mean concentration of each COPC identified in soil or 

groundwater will be used as the EPC to compute the corresponding risWhazard. The tables will 

also clearly indicate whether the maximum or UCL will be used to quantify exposure. Use of 

this algorithm as suggested in RAGS Part A is a reasonable compromise between use of zero 

and use of the sample quantitation limit to reduce the bias (positive or negative) in the 

calculated UCL. 

The UCL is dependent upon the number of samples and the standard deviation of the 

transformed data. A factor that influences standard deviation is the inclusion of nondetects in 

the mean and standard deviation calculations. Analytical results are presented as nondetects 

whenever chemical concentrations in samples do not exceed the detection or quantitation limits 

@ for the analytical procedures. 

Generally, the quantitation limit is the lowest concentration of a chemical that can be quantified 

above the normal, random noise of an analytical instrument or method. To apply the 

above-mentioned statistical procedures to a data set with reported nondetects, the assumption will 

be made that the chemical is present at a default concentration. One-half of the lowest sample 

quantitation limit and one-half the lowest reported hit for a specific medium will be compared, 

and the lesser of the two values will be used as the default concentration. This default 
concentration will be inserted into all reported nondetects, and statistical calculation of the UCL 

will be performed on this data set. 

3.4.2 Quantification of Exposure 
Exposure will be quantified using methods outlined in RAGS. These methods employ equations 

and exposure assumptions which can have great effect on the risk results. Most exposure 
pathways are quantified assuming several exposure scenarios, and the exposure scenario of 
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primary concern will be the recreational use of Site 41. Due to the regulatory restrictions on 

land development in wetlands, the recreational scenario would be the most conservative exposure 

scenario to assess risk. Assuming potential receptors would frequently contact the sediment and 

surface water (including incidental ingestion while swimming) at Site 41, Figures 3-1 and 3-2 

present preliminary equations and exposure assumptions that will be used in the human health 

risk assessment. 

Table 3-1 presents the exposure assumptions which will be used to assess the exposure of an 

adolescent trespasser at the locations sampled during the RI. The dermal contact area was 

calculated assuming the head, arms, hands, legs, and feet would be directly exposed to sediment. 

The mean dermal contact area for each body part was calculated to reflect growth and changes 

in body proportions during adolescence. 

0 From the Exposure Factors Handbook, the mean total body surface area (90th percentile) of a 

child between the ages of seven and 16 was calculated to be 15,550 cm2. The percent of the 

total body surface accounted for by hands, legs, arms, feet, and head averages 65 % between the 

ages of seven and 16. From this information, the exposed adolescent skin surface per contact 

event was estimated to be 10,200 cm2. The derivation of this figure is presented in Table 3-2. 

3.5 Toxicity Assessment 
Relevant toxicological information will be discussed and presented in this section of the risk 

assessment for all COPCs, including brief toxicological profiles. Toxicity Equivalency Factors 

(TEFs) will be used, if applicable. TEFs are chemical-specific values used to relate the 

carcinogenic potential of various polyaromatic hydrocarbons (PAHs) to that of 

benzo(a)pyrene (B(a)P). As EPA Region IV guidance suggests, the exposure point 

concentrations associated with the family of compounds that constitute PAHs will be multiplied 

by a chemical-specific TEF. The following TEFs are used to convert the PAH concentrations 
to an equivalent concentration based on B(a)P: 
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Figure 3-1 
Formulae for Calculating Sediment Chronic Daily Intake 

Sediment Ingestion Pathway 
Ingestion Factor (IF) milligrams per kilogram (mg/kgl 

Recreational Scenario: 

- 
“sed/agel-6 - 

IRssd/age7-3l EFrec* EDage7-31 

BWage7-31 

Variable Description Default Value 

Bwagel-6 average body weight ages 1-6 15 kg 
BWage7-31 average body weight ages 7-31 70  kg 
EDagel-6 exposure duration ages 1-6 6 years 
E Dage7-31 exposure duration ages 7-31 24 years 
EFrec recreational exposure frequency 45 daystyear 
IRsad/agel -6 ingestion rate of sediment ages 1-6 200 mg/day 
IRssdlage7-3 1 ingestion rate of sediment ages 7-31 100 mg/day 

Notes: 

Absorbed doses for ingestion exposure are assumed to be equivalent of administered doses (1 00 
percent oral ingestion). Therefore, no conversion factor is incorporated into the associated formulae. 

Exposure frequency for swimming of 45 days per year was recommended by EPA Region IV. 
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Figure 3-1 (continued) 
Formulae for Calculating Sediment CDI 

Dermal Contact Pathway 
Contact Factor (CF) mg/kg 

Recreational Scenario: 

SAwl5 *AF ' EF,,*ED,,, 

Variable Description Default Value 

soil/sediment to skin adherence factor 
average body weight ages 1-6 
average body weight ages 7-31 
exposure duration ages 1-6 
exposure duration ages 7-31 
recreational exposure frequency 45 daydyears 
skin surface area available for contact 4,180 cm2/day 
skin surface area available for contact 1,980 cm2/day 

1 mg/cm2 
15 kg 
70  kg 
6 years 
24 years 

Notes: 

Skin surface area (i.e., worker and adult recreant-forearms and hands; child-arms, hands, legs, and feet) 
provided in 3-1 7-94 phone conversation with Mr. Glen Adams, EPA Region IV Risk Assessor. 

Exposure frequency for swimming of 45 days per year was recommended by EPA Region IV. 

3-14 



Final RI/FS Sampling and Analysis Plan 
NAS Pensacola - Site 41 

October 20, I995 

Figure 3-1 (continued) 
Formulae for Calculating Sediment CDI 

Noncarcinogens - Child-Recreational Scenario: 

Cs lo9 kg/mg {IFagel.6 Ingestion-child 
Dermal Contact-child CDlNCc = {cFage1-6 * ABF 

Carcinogens: 

Cs kg/mg {(lFageI.6 + IFage7-31] Ingestion-age adjusted 
CDI, = ((cFage1-6 + CFage7-3,) "ABF Dermal Contact-age 

adjusted 

Variable Description Default Value 
ABF Absorption fac 3r (unitless) 0.01 (Organics) 

tO.0011 (Metals] 
AT, Averaging time (carcinogen) 25,550 days 
AT,,, Averaging time-child (noncarcinogen recreational] 2,190 days 

Chemical concentration in sediment Chemical-specific mg/kg c, 

Note: 

Reference: EPA, RAGS, Volume 1, Part A, 12/89, pp.6-40 and 6-41 ; EPA Region IV Interim Risk 
Assessment Guidelines, February 1 1, 1992. 
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Figure 3-2 
Formulae for Calculating CDI for Water 

Water Ingestion Pathway 
Ingestion Factor (IF) L/kg 

Recreational Scenario: 

0 Variable Description Default Value 

Swage1  -6 average body weight ages 1-6 15 kg 
BWage7-31 average body weight ages 7-31 70 kg 

exposure duration ages 1-6 
exposure duration ages 7-31 
recreational exposure frequency 45 dayslyears 

6 years 
24 years 

EDagel -6 

EDage7-31 
EFrec 

IRwater/agel -6 water intake rate- ages 1-6 1 Liday 
I Rwatetlage7-31 water intake rate- ages 7-31 2 Llday 

Notes: 

Volatiles may be excluded from the calculation of CDI and resulting risk/hazard depending on the 
frequency of detection and concentration of volatile compounds at individual sites. 

Exposure frequency for swimming of 45 days per year was recommended by EPA Region IV. 
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Figure 3-2 (continued) 
Formulae for Calculating CDI for Water 

Noncarcinogens - Child-Recreational Scenario: 

Ingestion-child 

Carcinogens: 

{ ( I F q e r s  + 5 I J m 1 )  Ingestion-age adjusted 
c w  

AT, 
CDI, = 

Inhalation of Volatilized Contaminants Pathway 

Recreational Scenario: 

The inhalation CDls (INHw) are assumed to be equivalent to those computed for the 
corresponding ingestion pathway per EPA Supplemental Groundwater VOC Guidance. 

Description Default Value 
Averaging time (carcinogen) 25,550 days 
Averaging time-child (noncarcinogen recreational) 
Chemical concentration in water 

2,190 days 
Chemical-specific mg/L 

Note: 

Reference: EPA, RAGS, Volume 1, Part A, 12/89, pp.6-35; EPA Region IV Interim Risk Assessment 
Guidelines, February 11 , 1992; and EPA Region IV Supplemental Groundwater VOC 
Guidance. For all non volatile chemicals detected in water, the inhalation portions of the 
carcinogenic and noncarcinogenic risk formulae will be excised. 
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Exposure Duration 

Dermal Contact Area 

Skin Adherence Factor 

Absorbance Factor 

AS Pensacola Site 
Pensacola, florida 

1 0 0  years 

10,200' cm2 

1 mglcm' 

0.01 (ORGANICS) unitless 
0.001 (INORGANICS) 

Surface Soil Ingestion and Dermal Contact 

Dermal Adjustment Factor 

Conversion Factor 

Body Weight 

Averaging Time, Non-cancer 

Averaging Time, Cancer 

~~ ~~ ~~ 

0.8 (VOCs) unitless 

COM POU NOS) 
0.2 (INORGANICS) 

1 E-6 kg/mg 

4 5 a . b  kg 

0.5 (OTHER ORGANIC 

3,650' days 

25,550E davs 

Notes: 

a =  

b =  

c =  

d =  

f =  
g = =  
h =  

NA = 

e =  

USEPA I1 989a) "Risk Assessment Guidance for Superfund Vol. 1, Human Health Evaluation Manual Part A)" 
and USEPA (1 989) "Exposure Factors Handbook." 
USEPA (1 991 b) "Risk Assessment Guidance for Superfund Vol. I:  Human Health Evaluation Manual Supplemental 
Guidance, Standard Default Exposure Factors, "Interim Final, OSWER Directive: 9285.6-03.EPA/600/8-89/043. 
USEPA (1991a1, Risk Assessment Guidance for Superfund: Vol. I - Human Health Evaluation Manual (Part B, 
Development of Risk-based Preliminary Remediation Goals)," OSWER Directive 9285.7-01 8. 
Calculated as the product of ED (years) x 365 daydyear. 
Calculated as the product of 70 years (assumed lifetime) x 365 days per year. 
Assuming one day per week exposure 
Assuming trespassing occurs during the 10 year adolescent/teen-age period 
Chronic Daily Intake ICDII will be adjusted to  reflect 2.6' hours swimming per event, assuming 1 event per day 
exposed (e.g., Intake x 2.6 hr (exposure1 I1 6 hr (waking hours per day). 
Not applicable. 
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Compound 
Benzo( a)pyrene 
Benzo( a)anthracene 
Benzo(b)fluoranthene 
Benzo(k) fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-~d)pyrene 

TEF 
1 .o 
0.1 
0.1 
0.01 
0.001 
1 .o 
0.1 

3.5.1 Carcinogenicity and Noncancer Effects 

EPA has established a classification system for rating the potential carcinogenicity of 

environmental contaminants based on the weight of scientific evidence. The cancer classes are 

described below. Cancer weight of evidence class "A" (human carcinogens) means that human 

toxicological data have shown a proven correlation between exposure and the onset of cancer 

(in varying forms). The "Bl" classification indicates some human exposure studies have 

implicated the compound as a probable carcinogen. Weight-of-evidence class "B2" indicates a 

possible human carcinogen, a description based on positive laboratory animal data (for 

carcinogenicity) in the absence of human data. Weight-of-evidence class "C " identifies possible 

human carcinogens, and class "D" indicates a compound not classifiable with respect to its 

carcinogenic potential. The EPA has established slope factors (SF) for carcinogenic compounds. 

The SF is defined as a "plausible upper-bound estimate of the probability of a response (cancer) 

per unit intake of a chemical over a lifetime. 'I 

In addition to potential carcinogenic effects, most substances can also produce systemic toxic 
responses at doses greater than experimentally derived threshold levels. The EPA has derived 

Reference Dose (RfD) values for these substances. A chronic RfD is defined as "an estimate 

(with uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure level 

for the human population, including sensitive sub-populations, that is likely to be without an 

appreciable risk of deleterious effects during a lifetime. 'I These toxicological values are used 
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in risk formulae to assess the upper-bound level of cancer risk and non cancer hazard associated 

with exposure to a given concentration of contamination. 

For carcinogens, the potential risk posed by a chemical will be computed by multiplying the 

CDI (in milligrams per kilogram per day [mg/kgday]) by the SF (in reciprocal mgikg-day). 

The hazard quotient (for noncarcinogens) will be computed by dividing the CDI by the RfD. 

The EPA has set standard limits (or points of departure) for carcinogens and noncarcinogens to 

evaluate whether significant risk is posed by a chemical (or combination of chemicals). For 

carcinogens, the point-of-departure range is 1E-6 with a generally excepted range of 
1E-4 to 1E-6. These risk values correlate with 1 in 10,OOO and 1 in l,OOO,OoO excess cancer 

incidence resulting from exposure to xenobiotics. 

For noncarcinogens, other toxic effects are generally considered possible if the hazard quotient 

(or sum of hazard quotients for a pathway or hazard index) exceeds unity (a value of 1). 

Although both cancer risk and noncancer hazard are generally additive (within each group) only 

if the target organ is common to multiple chemicals, a most conservative estimate of each may 

be obtained by summing the individual risks or hazards regardless of target organ. The Site 41 

human health risk assessment will take the universal summation approach for each class of 

toxicants. Additional details regarding the risk formulae applied to Site 41 media will be 
provided in the Risk Characterization Section. 

A table which summarizes toxicological data in the form of RfDs and SFs obtained for each 

COPC identified in Site 41 media will be presented in this section. Critical studies used in 
establishing toxicity classifications by EPA are shown in the Integrated Risk Information 

System (IRIS) database (primary source) and/or Health Effects Assessment Summary 

Tables (HEAST) Fiscal Year 1994 (secondary source). Where applicable, these values were also 

included in the database for this BRA. Drinking standards in the form of federal and State of 
Florida maximum contaminant levels (MCLs) and guidance.levels have been established for a 
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number of chemicals detected in groundwater in the study area. These chemicals include 

hazardous substances identified as toxicants (carcinogens and/or noncarcinogens) in published 

research studies. These standards will be considered applicable or relevant and appropriate 

requirements (ARARs) for groundwater potentially used as a source of potable water. The 

available drinking water standards for compounds detected in groundwater are included in the 

groundwater risk characterization and risk uncertainty discussions for reference. 

3.5.2 Evaluating Dermal Toxicity 

Dermal RfD values and SFs are derived from the corresponding oral values. In deriving a 

dermal RfD, the oral RfD is multiplied by an oral absorption factor (ABF), expressed as a 

decimal fraction. The resulting dermal RfD is based on the absorbed dose. The RfD based on 

absorbed dose is the appropriate value with which to compare a dermal dose, because dermal 

doses are expressed as absorbed rather than administered (intake) doses. For the same reasons, 

a dermal SF is derived by dividing the oral SF by the ABF. The oral SF is divided rather than 

multiplied because SFs are expressed as reciprocal doses. 

Appendix A of RAGS, Part A states that in the absence of specific data, an assumption of 

5 percent oral absorption efficiency would be a relatively conservative assumption. Supplement 

Guidance to RAGS: Region IV Bulletin indicates that in the absence of specific data, EPA 

Region 1V suggests an oral to dermal absorption factor of 80 percent for volatile organic 

chemicals, 50 percent for semivolatile organic chemicals, and 20 percent for inorganic 
chemicals. These percentages (or associated fractions) will be used in the BRA and will be 

reflected in the applicable chronic daily intake (CDI) results. 

3.5.3 Toxicity Profiles for COPCs at NAS Pensacola, Site 41 

As required for BRAS by EPA Region IV, brief toxicological profiles will be included for 

all COPCs. Most information for the brief profiles will be gleaned from IRIS as a primary 

source, and HEAST, as mentioned in the preceding text.. Another source of information @ 
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will be Smith, R.L., EPA Region 111 Risk-Based Screening Concentrations Table (EPA 

March 18, 1994). Any additional references will be noted specifically in the briefs (in 

parentheses). The profiles will summarize adverse effects of COPCs and the amount of the 
COPC associated with these! effects. This means the inhalation reference dose (RfDi), oral 

reference dose (RfDo), inhalation slope factor (SFi), and oral slope factor (SFo) will be 

included in the discussion where applicable. 

3.6 Risk Characterization 
Risk characterization combines the results of the exposure assessment and toxicity assessment 

to yield qualitative and quantitative expressions of risk for the exposed receptors. The 

quantitative component is an expression of the probability of developing cancer, or a 

nonprobabalistic comparison of estimated dose with a reference dose for noncancer effects. 

These quantitative estimates are developed for individual chemicals, exposure pathways, transfer 

media and source media, and for each receptor for all media to which one may be exposed. The 

qualitative component usually involves comparing of COPC concentrations in media with 

established criteria or standards for chemicals for which there are no suitable toxicity values. 

The risk characterization is used to guide risk management decisions. 

Generally, the risk characterization will follow the methodology prescribed by RAGS Part A, 

as modified by more recent information and supplemental guidance cited in the earlier sections 

of this document. The EPA methods are, appropriately, designed to be health-protective, and 

tend to overestimate, rather than underestimate, risk. The risk results, however, are generally 

overly conservative, because risk characterization involves multiplying the conservatisms built 

into the exposure and toxicity assessments. 

This section will characterize the potential health risks associated with the intake of chemicals 

originating from Site 41. The methods used to estimate the types and magnitudes of health 

effects associated with exposure to chemicals will also be presented. 
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3.6.1 Risk Characterization Methodology 

Potential risks to humans following exposure to COPCs will be estimated using methods 

established by ,EPA, when available. As previously mentioned, these methods are 

health-protective and are likely to overestimate, rather than underestimate risk. Risks from 

hazardous chemicals will be calculated for both carcinogenic and noncarcinogenic effects 

(if applicable), because some carcinogenic chemicals may also pose a noncarcinogenic hazard. 

The potential human health effects associated with chemicals which may produce systemic toxic 

and carcinogenic influences will be characterized for both types of health effects. 

3.6.2 Identification of COCs 

An individual cancer risk threshold of lod, based on EPA standard limits, was used in the COC 

selection process if the corresponding exposure pathway resulted in a total cancer risk of lo4 or 

greater. Any COPC meeting the criteria has been retained as a COC. COPCs that contribute 

to hazard index of 1 or greater for an exposure pathway and have a calculated hazard quotient 

of 0.1 or greater have also been retained as COCs. The toxicity assessment section discusses 

cancer risk thresholds and noncancer toxicity in greater detail. 

e 

Those CPSSs with chemical-specific exceedences of RBCs, FSCGs, MCLs, secondary MCLs 
(SMCLs), FDWS and reference concentrations will be considered COPCs. The final step in 

identifying COCs from the refined list of COPCs involves calculating chemical-specific cancer 

risks and hazard quotients (HQs) for COPCs, and evaluating frequency and consistency of 
detection and relative chemical toxicity. 

3.6.3 Carcinogenic Effects of Chemicals 
The risk attributed to exposure to carcinogens is estimated as the probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen. In the 

low-dose range, which would be expected for most environmental exposures, cancer risk is 

estimated from the following linear equation (EPA 1989): - 
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ILCR = (CDI)(SF) 

where 

ILCR = incremental lifetime cancer risk, a unitless expression of the probability of 

developing cancer, adjusted for reference value incidence 

CDI = chronic daily intake, averaged over 70 years (mgjkgday) 

SF = cancer slope factor (mg/kg-day)-' 

For a given pathway with simultaneous exposure of a receptor to several carcinogens, the 

following equation is used to sum cancer risks: 

where 

where 
- Risk, - 

ILCR(chemJ = 

ILCR(chem,) +ILCR(chema + . . .LCR(chemJ 

total pathway risk of cancer incidence 

individual chemical cancer risk 

Cancer risk for a g,{en receptor across pathways and across media li summed in the same 
manner. 

3.6.4 Noncarcinogenic Effects of Chemicals 
The risks associated with the noncarcinogenic effects of chemicals are evaluated by comparing 

an exposure level or intake with a reference dose. The hazard quotient (HQ), defmed as the 

ratio of intake to IUD is defined as (RAGS, Part A): 
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HQ = I/RfD 

where 

HQ = hazard quotient (unitless) 

I - - intake of chemical (mg/kg-day) 

RfD = reference dose (mg/kg-day) 

Chemical noncarcinogenic effects are evaluated on a chronic basis, using chronic RFD values. 

An HQ of unity or 1 indicates that the estimated intake equals the RfD. If the HQ is greater 

than unity, there may be a concern for potential adverse health effects. 

In the case of simultaneous exposure of a receptor to several chemicals, an HI will be calculated 

as the sum of the HQs by: e 
HI = I,/RfDI + I2/RfD2 + ... Ii/RfDi 

where 

HI = Hazard Index (unitless) 

Intake for the ith toxicant - - Ii 
RfDi = Reference dose for the ith toxicant 

3.7 Risk Uncertainty 

The uncertainty inherent in the risk assessment process, in addition to medium- and exposure 

pathway- specific influences, will be presented and discussed in this section. Sections of the risk 
assessment will be discussed separately, and specific examples of uncertainty sources will be 

included, where appropriate. Alternative risk projections will also be included which provide 

estimates of the range of risk. These alternative risk results are based on Central Tendency (CT) 

exposure (average or 50th percentile) rather than Reasonabk Maximum Exposure (ME) as 
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presented in the Risk Characterization Section for comparison. 

pathways of concern only. 

CT will be assessed for 

3.8 Risk Summary 
This section will present and discuss the results of the quantification of exposure (risk and 

hazard) for the potential receptors and their exposure pathways identified under the current and 

future conditions. 

3.9 Remedial Goal Options 

Remedial Goal Options (RGOs) are chemical concentrations computed to equate with specific 

risk and/or hazard goals that may be established for particular wetlands. RGOs will be 

calculated for all COCs that have either medium-, land use-, and receptor-specific combined 

ILCR of 1E-6 (or greater) or a HI of 1.0 (or greater) In accordance with EPA Supplemental 

RGO Guidance, RGOs were calculated at 1E-4, 1E-5, and 1E-6 risk levels for carcinogenic 

COCs and hazard quotient goals of 10, 1, and 0.1 for noncarcinogenic COCs. 
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4.0 

All wetlands listed in Table 2-1 are prioritized in Table 4-1, with those perceived to be the most 

susceptible to contamination given the highest sampling priority. Generally, wetlands at the 
eastern side of the base have highest priority. This includes wetlands in the Yacht Basin and 

Operable Unit (OU) 10. Wetlands 5 through 8, associated with Site 30, and the wetlands 

associated with Site 1 are also high priority. Table 4-1 shows the order of all wetlands to be 

sampled and number of samples chosen. Figures accompanying each wetland description 

throughout Section 4 illustrate proposed sample locations in relation to the wetland itself, any 

nearby IR sites, and topographic features. Where available, proposed sample locations will be 

shown in relation to any previous EPA and E/A&H wetland sample locations and the data from 

those sample locations. Data from the EPA and E/A&H investigations are initially compared 

to the SSV and marine and fresh acute and chronic WQC described in Section 2.3. No risk 

determinations have been made based on this comparison. Exceedences of these criteria provide 

further justification for additional sampling locations where data gaps are believed to currently 

exist. Where wetland data do not exist, associated site descriptions based on Section 2.0 will 

help justify sample number and locations. 

WETLAND SAMPLE LOCATIONS AND METHODOLOGY 

Wetlands listed in Table 4-1 that will not be sampled have either already been adequately 

sampled under a separate investigation or are not considered to be impacted by an IR site. A 

brief justification will be stated in this section for each of these wetlands, explaining why no 

samples were chosen. Any relevant sample results will be summarized, if available, 

In all cases, sample locations were chosen based on conditions found during the site 

reconnaissance compared to previously collected data. Sample locations were chosen in areas 

thought most likely influenced by surficial contaminant runoff or groundwater contaminant 

influences. It has been established that groundwater flow mimics topography at NAS Pensacola, 

by planning sample locations based on topography, likely areas of groundwater and surface water 

influence can be determined. Topographic features of NAS Pensacola are included with each a 
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Wetland 

Wetlands 7, 8, and 64 
(Yacht Basin) 

Number of Samples Planned 

24 Sediment 
5 Surface Water 

Wetland 5 

Wetland 6 

Wetland 1 

Wetland 3 

Wetland 40 

Wetland 15 

Wetland 16 

Wetland 17 

Wetland 18 

Wetlands 1 OAH OB, 1 1, 
12, [and 131 

TaMa 4-1 
Phase IIA Wdando Sampling Priority 

Justification 

9 Sediment 
5 Surface Water 

11 Sediment 
3 Surface Water 

4 Sediment 
2 Surface Water 

6 Sediment 
2 Surface Water 

5 Sediment 
3 Surface Water 

4 Sediment 
2 Surface Water 

3 Sediment 
2 Surface Water 

3 Sediment 
1 Surface Water 

4 Sediment 
2 Surface Water 

161 Sediment 
[31 Surface Water 

~~ 

Based on previous investigations, the Yacht Basin may have received contaminants from many sites, 
including 9 through 13, 29, 30, 36 and OU 10 and from activities within the Yacht Basin itself. 
Contaminants have likely migrated via surface water or groundwater. Some outfalls present will be 
sampled, but transects are also required to cover such a large area. 

Wetland 5 has been impacted, probably by Site 30. Previous investigations, including an immediate 
removal action, have taken place in this wetland. See text describing previous results. 

Wetland 6 has possibly been contaminated from most of the sites that have impacted the Yacht Basin. 
Sample locations were chosen based on surface outfalls. 

Limited sampling of this wetland was performed by EPA and by E/A&H. Sample locations are chosen 
to characterize the extent of potential contaminants in other areas of the wetland. 

Samples have been collected in this wetland by EPA and E/A&H. Sample locations are chosen to 
characterize the extent of potential contaminants in other areas of the wetland. 

Previous data exists for Wetland 4D only. Samples will help characterize the extent of potential 
contaminants in other areas of the wetland. 

EPA has collected samples here, but additional data are needed to confirm whether any influences exist 
from Site 1 

~~~ ~~~ 

EPA and E/A&H have collected samples in this wetland. It appears to be impacted by Site 1. 
Additional samples are needed to characterize the extent of. contamination. 

EPA collected samples in this wetland. It does not appear to be impacted by Site 1, but additional 
samples will be needed to confirm this. 

EPA and E/A&H have both collected samples. Wetland 18 appears to be impacted by Site 1, 
Additional data are required to characterize the extent of potential contaminants in other areas. 

This wetland was sampled by E/A&H and is suspected of being impacted by OU 10. Sample locations 
are chosen to characterize the extent of potential contaminants in other areas of this wetland. 
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111 Sediment 
1 Surface Water 

3 Sediment 
2 Surface Water 

131 Sediment 
1 Surface Water 

TaMe 4-1 
Phase IIA Wetlands Sunding Priority 

Potential impacts from Site 4. Little is known about this site. 

Site 16 has potentially impacted this wetland. Sample locations were chosen in areas of ponding and 
high sediment deposition. 

Potential impacts from Site 16. 

Wetland 63A 

Wetland 638 

Wetland W1 

Wetland 39 

Wetland 48 

Wetland 62A 
(Eastern Portion) 

Wetland 52A (Western 
Ponion) 

Wetland 72 

Wetland 67 

Wetland 68 

Wetland 19 

Wetland W2 

Numbw of Samples P l a d  

6 Sediment 
2 Surface Water 

4 Sediment 
2 Surface Water 

Potential impacts from Chevalier Field and Building 3380. Little is known about this area. 

Potential impacts from Chevalier Field. Little is known about this area. 

3 Surface Water Thirteen sediment samples were collected in this wetland as part of the Site 3 investigation. Surface 
water samples are needed to help characterize the extent of contamination. 

None EPA sampled this wetland as a reference location. No sediment contaminants above a screening value I were detected. 

This sample was chosen in an area immediately adjacent to a small culvert that drains into Wetland 62. I Any contaminants detected here will likely be impacting areas further downgradient. 
111 Sediment 
1 Surface Water 
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TaMe 4-1 
Phase IIA Wetlands Sampling Priority 

Possible impacts from Site 19, which is located within wetland boundaries.1 

Wetland 32 3 Sediment Control wetland used for reference comparison. 
2 Surface Water 

Wetland 33 3 Sediment Control wetland used for reference comparison. 
2 Surface Water 
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wetland map. All sample locations were chosen in areas of high sedimentation or topographic 

depressional areas where contaminants would likely accumulate from immediate and long-term 

influences. Some sample locations are chosen at the wetland area nearest the site to capture any 

immediate influences. Other locations were chosen in areas of ponding or high sedimentation, 

where it is suspected that long-term groundwater influences would be at their maximum and 

where organic carbon and fine-grained sediment distribution would most likely retain any 

contaminants. Specific justification for each wetland sample location chosen during the site 

reconnaissance is included in Appendix B. 

In July 1992, the EPA Environmental Services Division collected sediment and surface water 

samples from Wetland 5 ,  Wetland 64, seven wetlands surrounding Site 1 (Wetlands 1, 3,4,  15, 

16, 17, and 18), and reference Wetland 39. The report from this investigation is included as 

Appendix C. All EPA data were used as a screen to plan sample locations for Phase IIA and 

may help determine possible trends in contaminant deposits across certain portions of each 

wetland of concern. The EPA data may further justify expanded sampling or may help 

determine those locations where sampling is not necessary. All future references to data 

collected by EPA refers to this investigation. 

e 

E/A&H has also collected data from nine wetland areas. Samples were collected from within 

and around five wetlands surrounding Site 1 (Wetlands 1, 3, 4, 16, and 18) as part of the 

July 1994 resampling effort. Samples were also collected in: Wetland 5 during August 1993 as 
part of an immediate removal action, Wetland 10 as part of the October 1994 OU 10 RI, 
Wetland W1 as part of the July 1994 Site 3 Technical Memorandum, and Wetland 6 as part of 

the March 1994 Technical Memorandum. These data may be used in the same fashion as the 

EPA data, but in some cases a better idea of contaminant distribution may be developed since 

precise data points are known. All future references to data collected by E/A&H refer to one 

of the above investigations. 
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In determining Phase IIA sample locations shown in this section, data already collected will be 

compared to SSVs and EPA and Florida WQCs. Screening values to be used are [Draft] 

1994 EPA Region IV SSVs, 1993 EPA fresh or marine acute and chronic WQC, and 

1993 Florida fresh or marine WQC based on protection of aquatic life. These values exist for 

a limited number of contaminants, but will be used whenever possible. For surface water, 

EPA lists both acute and chronic criteria values. The State of Florida lists chronic surface water 

criteria values only. Whenever EPA or Florida chronic WQC exist for the same contaminant, 

the most conservative value will be used and referred to as the WQC for that contaminant. It 

is also recognized that fresh water quality criteria are influenced water hardness and other 

factors. Water hardness comparisons are not made for the Phase I portion of the investigation, 

since risk from these sample results is not being evaluated. However, comparisons to water 

hardness and other parameters will be made when all wetland data are analyzed in greater detail 

after Phase IIA. 

Sampling Locations, Methods, and Analysis 

Samples were chosen in areas considered most likely to show any possible contamination present 

as a result of activities associated with an IR site. Based on a decision made by the Tier I 

Partnering Team, all underground storage tank (UST) sites will be addressed [as part of the 

Site 41 investigation. However, constituents to be analyzed will not be full scan but will be 

limited to the constituents anticipated to be present or those detected in the initial soil and 

groundwater assessment.] 

Sediment and surface water samples are planned to be collected using procedures outlined in 

Sections 7.2 and 7.3 of the CSAP. In addition to CLP Target Compound List/Target Analyte 

List (TCUTAL) analysis, sediment samples will be submitted for laboratory analysis of total 

organic carbon and grain size. Other physicochemical parameters that will be measured include 

hardness, pH, temperature, conductivity, dissolved oxygen, salinity, and depth. 
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All initial Phase IIA sediment and surface water samples will be collected in accordance with 

the procedures described in Section 7 of the CSAP. All laboratory analysis, decontamination, 

sample management, data management, and quality assurance will adhere to the CSAP. Because 

most wetlands are in shallow areas, most sediment samples will likely be collected using a 

stainless-steel spoon or scoop. However, if the sediment is in deeper water, a petite ponar 

dredge may be used according to Section 8 of the CSAP. Because of the shallow depth, most 

surface water samples will likely be collected by directly submerging the sample bottle in the 

water. However, if the water is too deep for this method, a Kemmerer sampler may be used. 

Analysis of salt water can be difficult because of the high probability of interference during 

laboratory analysis from the wide range of minerals naturally present in salt water. Spectral 

interferences can be categorized as overlap of a spectral line from another element, unresolved 

overlap of molecular band spectra, background contribution from continuous or recombination 

phenomena, and/or background contribution from stray light from the line emission of high 

concentration elements. Laboratories can compensate for these interferences, but must be 

notified ahead of time. E/A&H will give the laboratory adequate notice before it receives any 

salt water samples so that it can prepare for any analytical problems that may accompany them. 

It is possible that either piezometers, staff gauges, rainfall gauges, or monitoring wells will be 

installed and that soil boring and groundwater samples will be collected around certain wetlands 

depending on the results of Phase IIA and from the associated IR site. If this is the case, all 
monitoring well placement, soil boring and groundwater sampling, and related procedures for 

installing and/or sampling the above will adhere to the CSAP. Installation of piezometers, staff 

gauges, and rain gauges are not covered in the CSAP. They will be installed according to the 

procedures described in Appendix D. 
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Wetland Delineation 

Following Phase IIA, wetlands requiring Phase IIB analysis may be characterized to yield a 

better idea of potential contaminant distribution. An abbreviated version of this procedure is 

described in Section 8.5 of the CSAP. Emphasis will not be placed on performing a 

jurisdictional delineation, but instead on determining likely areas of contaminant migration to 

help define the spatial extent of contamination and to help determine remedial strategies. 

4.1 

These estuarine emergent wetlands make up a significant portion of the Yacht Basin area, which 

drains directly into Bayou Grande. Because these wetlands and the Yacht Basin are linked 

closely in terms of distance and potential contaminant migration, these areas will be studied as 

one entity. 

Wetlands 7, 8, 64, and the Yacht Basin 

Sites 11 and OU 10 (Sites 32, 33, and 35) are adjacent to or near the Yacht Basin, and may have 

directly impacted this area. In addition, the Yacht Basin is the terminating point for 

Wetlands 5 and 6 and receives drainage from a large area of the base. As a result, the Yacht 

Basin area is potentially impacted by several sites within the drainage area, which are listed in 
Table 2-1 and described later in Section 4. Given the potential for contaminant migration from 

several sites into this area and its relation to Bayou Grande, these wetlands and the Yacht Basin 

area have been ranked to be studied fust. 

4.1.1 Site 11 Historical Summary 
Site 11, North Chevalier Disposal Area - This site borders the Yacht Basin to the west and 

is a potentially significant source of contamination into this wetland complex. From the late 

1930s until the early 195Os, industrial waste was disposed and burned at Site 11. About 

24 cubic yards of burned material including waste from aircraft engine overhauls, waste oil, and 

lumber were reportedly disposed of daily. An unknown number of 55-gallon drums were 

observed at this site, and oil slicks were seen during heavy rains in the Yacht Basin until the 
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1950s. A wide range of organic compounds, many which were chlorinated, were also detected 

in the groundwater in possible association with Site 11. A wide range of metals, some of which 

exceeded safe drinking water standards, were also detected in the groundwater. Groundwater 

from Site 11 flows toward the Yacht Basin (E/A&H, Site 11 RI, in press). 

4.1.2 OU 10 Historical Summary 
Sites 32, 33, and 35 Industrial Wastewater Treatment Plant - These three sites are in the 

Industrial Wastewater Treatment Plant (IWTP). Past releases from the IWTP have resulted from 

hazardous waste sludge leaching or spilling from storage or holding areas, and by various other 

spills of fuel and industrial waste. Wetlands 7, 8, and 64 may have been impacted. 

Metals and organic compounds including volatiles, semivolatiles, pesticides, and PCBs have been 

detected in the surface soil at the IWTP. The highest concentrations detected were in the 

Wetland 10 area where an abandoned Waste Water Treatment Plant was removed. At Sites 33 

and 35, PAHs, chromium, and lead appear to be the most prevalent Contaminants. 

Site 13, Magazine Point Rubble Disposal Site - The site extends along the eastern waterfront 

of the base, including Magazine Point and the waterfront of the eastern side of Chevalier Field. 

The site was used to dispose of various clean fill materials, including building rubble, bricks, 

metal, concrete, and wood. There is no evidence of any hazardous materials disposal. 

Wetland 10 may have been impacted by Site 13. 

4.1.3 Yacht Basin Data Summary 
EPA collected four sediment samples and four surface water samples from Wetland 64 
(Figure 4-1). Within the sediment, the SSV was exceeded for several metals, pesticides, PCBs, 

and organic compounds at every sample location (Table 4-2). Upgradient sample locations 
SD00364 and SD00464 exhibited the highest concentrations and greatest variety of contaminants. 

Within the surface water, marine WQC were exceeded for lead and iron at all four sample 
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Zinc 

Mercury 

Aluminum 

Manganese 

iron 

Table 4-2 

Naval Air Station Pensacda 
Sediment Analytical Data Summary -€PA D 

68 ND 45J 55J 300J + 
0.1 ND ND ND 0.48 + 
-- 720 540 1400 14000 

-- ND ND 8.9 110 

_- 3000J 710J 2300J 24000J 

lnorganica Imglkg) 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

330 NO ND 72J ND 

330 360J + 76J 550 + 550 + 
330 63J ND 130J ND 

380 4BOJ + 1405 710+ 750 + 
330 470J + 1505 780 + 780 + 

11 PeaticidelPCB8 bglkg) 

11 4.4‘-DDE (p,p’-DDE) I -- I 1.4J I 6.3 I 21 I 21 

11 PCB-1260 (Aroclor 1260) I 33 I NO I ND I 74N + I ND 

~ 

,< 
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T.bk 4-2 
W M  64S-A- D.tr S ~ m m r y -  EPA D m  

11 Carbazole I ND I ND 

Notes: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
ND = Compound was analyzed for but not detected 
-- = [Draft] EPA Region IV Screening Value not listed 
+ = Met or Exceeded [Draft1 EPA Region IV Sediment Screening Value 

Aluminum - 1,500@ 630 ND ND ND 

Manganese - 50 55 37 31 35 

Iron -. 3009 600+ 530+ 520 + 480 + 
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locations (Table 4-3). Zinc and bis(2-ethylhexyl) phthalate also exceeded the WQC in SW00164 

and SW00364, respectively (although bis(2-ethylhexyl) phthalate is a common laboratory 

contaminant, there was no indication of this in the EPA report). SWOO164, farthest upstream, 

exhibited the highest concentrations of contaminants. 

4.1.4 Proposed Sample Locations 

Twenty-four sediment samples and five surface water samples are chosen for Wetlands 7, 8, 64 
and the associated Yacht Basin (Figure 4-1). Because contamination has likely spread over a 

broad area, transect samples have been chosen at the more open northern portion of this area. 

4.2 Wetland 5 
Wetlands 5A and 5B are a 2.5-acre palustrine forestedlemergent wetland complex that begins 

as a drainage culvert from the direction of the golf course, west of Murray Road. Groundwater 

seeps were also noted at this end of the wetland. As Wetland 5A flows east and becomes more 

emergent, it changes into Wetland 5B. Wetland 5B becomes more narrow and channelized as 

it drains underneath Murray Road and eventually into Wetland 6. Wetlands 5A and 5B are 

surrounded by and contain heavy vegetation. Beaver dams are also present. The sediment in 

Wetland 5 was observed to be rich in organics with a sulfur-type odor, indicating reducing 

conditions. Site 30 and a portion of Site 36 have been listed as potentially impacting this 

wetland. 

0 

4.2.1 Site 30 Historical Summary 
Buildings 649 and 755 (Site 30) are north and upgradient of Wetland 5 and are separated from 

it by a service road and a driveway/parking lot. Building 649 was used from the 1940s to the 

1950s as a tin-cadmium plating operation. Fifteen above-ground tanks near Building 649, 

ranging from 200 to 500 gallons, contained solutions of tin, cadmium, and cyanide. 

Additionally, a 250-gallon tank stored 1 , 1 , 1-trichloroethylene (TCE). The contents of these 

tanks reportedly were dumped monthly into a "ditch" east of the building. Based on current 
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topography and historical data, this "ditch" was either the wetland itself or the wetland was 

directly fed by the ditch. During the 1960s and 197Os, the 15 tanks stored phosphoric acid, 

caustics, potassium permanganate, degreasers, and chromate solutions, which were also 

periodically drained into the "ditch." According to historical data, the concentrated cyanide 

solutions were placed into a tank truck, transported to the Building 709 plating shop and 

disposed of in the sanitary sewer. Plating operations in Building 649 ceased in the 1970s. 

Building 755 also operated as a plating shop during the 1960s and 1970s. It had approximately 

50 above-ground tanks, ranging from 50 to 200 gallons in volume and containing plating 

solutions of nickel, silver, lead, tin, chrodum, and other metals. These tanks were also 

reportedly periodically drained into the "ditch" east of Building 649. Building 755 plating 

operations ceased in the 1970s (E/A&H, in press). 

a 4.2.2 Site 36 Historical Summary 

Site 36, the Industrial Waste Sewer, may have also impacted Wetland 5 ,  but little is known 

about this area. Site 36, approximately 1 mile wide by 5.5 miles long, is located in a broad area 

within the southeastern portion of the activity. The sewer flows towards the Industrial 

Wastewater Treatment Plant (IWTP) in the northeastern comer of Site 36. The most recent 

investigation at this site was focused near Chevalier Field, where tetrachloroethylene and other 

volatiles are of concern. However, releases may have impacted Wetland 5 near Murray Road. 

4.2.3 Wetland 5 Data Summary 
A waste-receiving structure and an adjacent owwater separator have already been removed from 

Wetland 5.  Before its removal in July 1994, studies by EPA and UA&H have shown a wide 

range of VOCs, SVOCs, pesticides, PCBs, and metals in the sediment in the immediate vicinity 

of this structure (Table 44). These con taminants are listed more completely in Appendix E. 
Many exceeded the SSV and fresh WQC, with some sediment contaminants detected at i 
concentrations as much as three orders of magnitude above the SSV. 
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ND 100 J ND 65 J 69 J 150 J ND ND 

_- ND 35 27 21 30 J 92 J ND ND 

4.4'-DDD __ 
4,4'-DDE , 
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Table 4 4  
Wetland 6 Sediment Andyticd Data Summary - EPA and ElAltH Data 

EPA and ElAPH Investigations - 
- T  ' 

30M02 
UA&H 30M03 30MW 

(&si& (Brrld. (&si& SO00106 SwO306 
S t ~ c a t n )  Stn4cturo) Sbucturol EPAData EPAData 

Data EIAPH Drt. QA&H Data 

Naphthalene 330 44J 35000 J + ND ND ND ND NO ND 

Pyrene 330 ND ND 420 J+ 4000 J + NO 600 J +  NO ND 

Notes: 

J 
N = Denotes presumptive evidence of compound 
ND = Compound was analyzed for but not detected 
-- = [Draft] EPA Region IV Screening Value not listed 
+ 

= Denotes the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample 

= Met or exceeded [Draft] EPA Region IV Sediment Screening Value 
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Figure 4-2 shows previous sample locations and the former location of this waste-receiving 

structure. Most of the samples were collected in the immediate area of the waste-receiving 

structure. All of these samples were collected before its removal. Table 4-4 shows the elevated 

sediment concentrations associated with the structure. 

In addition, EPA sample SD00305 was collected downgradient of the waste-receiving structure 

near where it drains underneath Murray Road. Contaminant concentrations in SD00305 

appeared much lower than in the vicinity of the waste-receiving structure, but the SSV was still 

exceeded for lead, silver, and Aroclor 1254. Sample SD00105 was collected upgradient of the 

waste-receiving structure, and did not exceed the SSV for any contaminant. Although the 

structure has been removed, unpublished results of samples collected by E/A&H after the 

structure’s removal have shown elevated concentrations of metals and organic compounds in the 

sediment. 

EPA also collected two surface water samples, one of which (SW00205) was in the vicinity of 

the waste-receiving structure. Fresh WQC were exceeded for several metals and SVOCs 

(Table 4-5). Sample SWOO305, collected downgradient of the waste-receiving structure near 

where Wetland 5B drains underneath Murray Road, exceeded fresh WQC for lead and zinc. 

4.2.4 Proposed Sample Locations 
Nine sediment samples and five surface water samples are proposed for Wetland 5 (Figure 4-2). 

Although unpublished confirmation sampling data show that elevated concentrations of metals 

and organic compounds remain in the sediment immediately beneath the former waste-receiving 

structure, the extent of this contamination is unknown. It is also unknown if other sources of 

contamination may be impacting Wetland 5 in other areas. Sample locations were chosen to 

determine if other sources may be impacting Wetland 5 ,  and to estimate the contamination 

gradient, if one exists, outward from the former location of the waste-receiving structure. 

Sample locations were also chosen to determine if any possible sources of contamination exist m 
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Table 4-6 
Wetland 6 Surface Water Analytical Data Summary - €FA Data 

Naval Air Station, Pensacds 

Frorh Chronic 
Parameters Fresh A a m  WQC Wac sww205 SW00306 

Notes: 

J 
N 
NO -- 
e 

+ 
@ 

Estimated value 
Presumptive evidence of presence of compound 
Compound was analyzed for but not detected 
WQC value not listed 
Represents EPA 10'  human health risk for carcinogens 
Met or Exceeded most conservative acute andlor chronic screening value 
State of Florida Chronic Water Quality Criteria Value 
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from the drainage culvert at the western end of the wetland complex and from groundwater 

seeps, also near the western end of the wetland complex. 

a 

Two sediment samples and one surface water sample are chosen in Wetland 5 east of 

Murray Road because of possible impacts in this area from Wetland 5A and 5B west of 
Murray Road and Site 36, the Industrial Waste Sewer Line. 

4.3 Wetland 6 

Wetland 6 is a palustrine channelized drainage ditch lined with concrete. It is about 1 mile long 

and drains the sites listed below, and Wetland 5 ,  before draining into the Yacht Basin. E/A&H 

collected one sediment sample in Wetland 6. A historical summary and data from each site 

immediately associated with Wetland 6, and the sample within Wetland 6, are summarized 

below. Justification for sample locations is also provided. 

4.3.1 Associated Sites Historical Summary 
Site 9, Navy Yard Disposal Area; Site 10, Commodore’s Pond; Site 12, Scrap Bins; Site 29, 
Soil South of Building 3460; Site 34, Solvent Spill North of Building 3557; and Site 36, 
Industrial Waste Sewer Line 
Because of the close location of the above sites to Wetlands 6, 7 and 8 and their potential to 

impact these wetlands, the above sites are grouped together. The activities and general sample 

results from each site, where available, are discussed below. 

Site 9 was the station disposal site for the old Navy Yard. The earliest records show that 

disposal occurred here from 1917 until sometime during the 1930s. It is unknown what was 

disposed here besides domestic refuse. Contaminants detected in the soil include semivolatiles 

and pesticides (E/A&H, February 1994). The semivolatiles may be associated with Site 23, a 

UST site. Pesticides are believed to represent normal application residue through basewide 

applications. 
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Site 10, Commodore’s Pond, was used in the mid-1800s for underwater storage of wooden 

timbers for shipbuilding. There is no evidence of hazardous material use, storage, or disposal 

at this site. However, due to its proximity to Site 23, contamination may exist in this area. 

According to the E/A&H Technical Memorandum dated May 1994, contaminants detected in 

soil or groundwater were not considered the result of onsite activities. Basewide activities such 

as pesticide application and storm water runoff are considered to be sources of contamination. 

No further action was recommended at this site (E/A&H, May 1994). 

Site 12 is approximately 600 feet west of Site 11. Most of the site is enclosed by a fence and 

paved with concrete. From the early 1930s through the early 1940s, garbage was disposed in 

receptacles in this area. Garbage was reportedly stored here, although it is possible that 

hazardous waste or PCB-containing oil was also stored. This area is a potential source of 

contamination to Wetlands 6, 7, 8, and 64 (=E 1992). 0 
Site 23 is a UST site at the southwestern comer of Chevalier Field and was the site of two 
underground fuel leaks from a pipeline providing refueling points for Chevalier Field. One leak 

in 1965 consisted of an unknown quantity of Navy special fuel oil. The other leak in 1968 or 

1969 was an unknown quantity of diesel fuel. The soil was reportedly saturated from these leaks 

and oil slicks were reported in the water of Wetland 6 near the sites. Grass and other vegetation 

was killed in the area directly over the leak. The leaks were repaired, but no attempt was made 

to remove the contaminated soil. The investigation of Site 9 involved placing some soil borings 
and monitoring wells in the Site 23 vicinity. Semivolatiles were detected in the soil (E/A&H, 
February 1994). 

Site 29 is at the southwestem comer of Chevalier Field, south of Building 3460, and is covered 
by a concrete apron. An industrial waste sewer line runs near this site under the concrete apron 

south of Building 3460. A suspected leak in the industrial waste sewer (Site 36) may have e 
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contaminated Site 29. During the E/A&H RI investigation, dieldrin and benzo(a)pyrene were 

detected in the soil (E/A&H, March 16, 1994). 

Site 34, the solvent spill north of Building 3557, is located at the western edge of Chevalier 

Field and immediately north of Building 3557 (near the confluence of Wetlands 5 and 6), 

according to the Technical Memorandum (E/A&H, March 16, 1994). The southern portion of 

the site is covered by the Chevalier Field concrete apron. A tank farm, consisting of seven 

vertical and one horizontal above-ground storage tanks on raised concrete foundations, is onsite 

approximately 150 feet north of Building 3557. A drainage ditch crosses the unpaved northern 

portion of the site. During May 1984, a leak occurred in a pipeline between the tank farm and 

Building 3557. The leak reportedly resulted in the loss of 45,000 gallons of a solvent detergent 

containing 1.7 percent chlorinated aromatic hydrocarbon solvent. Elevated concentrations of 

lead have been detected in the soil and semholatiles have been detected in the groundwater 

onsite. 

Site 36, the industrial waste sewer line, is approximately 1 mile wide by 5.5 miles long and runs 
along an approximately 1.25-mile section of Wetland 6. The sewer flows toward the Industrial 

Wastewater Treatment Plant (IWTP) due north of Chevalier Field. The most recent 

investigation at this site was focused near Chevalier Field, where tetrachloroethylene and other 

volatiles are of concern. Wetland 6 may be impacted due to the activities onsite. 

4.3.2 Wetland 6 Data Summary 

As part of its Site 10 investigation, E/A&H collected one sediment sample within Wetland 6, 

near where Site 10 may be impacting this wetland (Figure 4-3). Of the inorganic compounds, 

lead was the only parameter detected (at 31.4 mg/kg) that exceeded its SSV (21 mg/kg). For 

organic compounds, only pesticides 44’-DDD (37.0 pg/kg), 4-4’-DDE (29.0 pglkg), and 

44’-DDT (1 1 .O pg/kg) were detected. The DDT value exceeded its SSV of 3.3 pg/kg. 
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4.3.3 Proposed Sample Locations 

The above sites have been identified as potentially impacting this wetland. During the site visit, 

11 outfall areas were noted within Wetland 6. A sediment sample is planned at each of these 

outfalls. Three surface water samples are also planned to determine if any contaminant gradient 

exists in the surface water. If any of the outfalls are active during the sampling event, a surface 

water sample may also be collected. All sample locations are shown on Figure 4-3. 

4.4 

These wetlands are all associated with Site 1, the Sanitary Landfill. EPA and E/A&H have 

collected samples from these wetlands. Sample results are summarized in the Site 1 historical 

summary. 

Wetlands 1 through 4 and 15 through 18 

4.4.1 Site 1 Historical Summary 
The sanitary landfill was used from the mid-1950s until 1976. Nearly all solid waste generated 

at NAS Pensacola was disposed of in Site 1, which is suspected of impacting Wetlands 1 through 

4 and 15 through 18. Generally, low concentrations of surface soil contamination appear limited 

to the landfill interior. Soil samples from test trenches showed elevated concentrations of 

semivolatile compounds, pesticides, PCBs, and metals. Pesticides appear to be widely 

distributed throughout the surface soil of the landfill, in selected trenches, and in surface 

locations near the eastern golf course boundary. Both metals and organic compounds have been 

detected in groundwater at concentrations exceeding Florida and federal drinking water quality 

standards. 

Shallow groundwater contamination is evident, but appears sporadic and not in a defined 

concentration gradient. Groundwater generally flows north across the landfill and toward 

Wetlands 3 and 18 [and toward Bayou Grade]. Based on previous sample results, metals 

contamination appeared to be of greatest concern at these two wetlands. Shallow and 

intermediate monitoring wells which appeared most contaminated were in several isolated areas, 
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including the central portion of the site, the eastern boundary, the western boundary, and 

northwestern boundary. 

Results from shallow and intermediate monitoring wells, if gauged to be close enough to the 

wetland of concern, were evaluated to determine if there could be a link between the 

groundwater results and the sediment and surface water data from each wetland. In general, the 

sediment and surface water data did not correlate very well with groundwater data. Sediment, 

surface water, and groundwater analytical results as they pertain to each wetland are explained 

with the discussion of each wetland. 

As more information is known about contaminant distribution within the wetlands, it may be 
possible to better relate contamination in the sediment and surface water to contamination 

detected in the groundwater. This information will be important in linking the source to receptor 

and to help determine remedial strategies (E/A&H, Site 1 RI, December 1994). 

4.4.2 Wetland 1 Data Summary and Proposed Sample Locations 
Wetland 1, shown on Figure 4-4, is a depressional area that appears to be influenced by surface 

runoff. During previous attempts to locate this wetland, E/A&H was unable to confirm wetland 

hydrology in this area. However, during site visits in the summer of 1994 (which was wetter 

than normal) standing water and various aquatic organisms were noted in Wetland 1. Analysis 

of the Site 1 RI indicates that contaminated surface water or groundwater may be migrating into 

this wetland. 

EPA collected three sediment samples, but no surface water samples, in or near Wetland 1. The 

SSV was exceeded for PCBs and lead in sample location SD00101, and PCBs only in sample 

SDOO201 (Table 4-6). Sample SM)o301 did not exceed any SSV. No extractable organic 

compounds were detected at concentrations greater than 1 mg/kg. E/A&H collected one 

sediment sample and one surface water sample in Wetland 1. In the sediment, dieldrin and lead 
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Chromium 

Lead 

Selenium 

Zinc 

Table 4-6 
Wetland 1 Sediment Analytical Data Summary - EPA and E/A&H Data 

Navd Air Station Pensacda 

Sediment Screening 

33 2.6J 3.9J NO 7.8 

21 24 + 18 3.4 22 J+ 

-- ND 1.2J ND ND 

68 46J 325 ND 10.4 

lnorganics (mg/kg) 
I I I I 

Manganese 

Iron 

~ ~~ 

_ _  10 NO ND 3.7 

-- 1900J 460J 190J 1490J 

Dieldrin 

4,4'-DDE __ NO ND ND 5.8 J 

4,4'-DDT 3.3 NO NO ND 1.2 J 

PCB-1260 (Aroclor 33 66N + 78 + ND NO 
1260) 

Gamma-Chlordane __ 9.3 5.8 ND ND 

3.3 NO ND NO 3.7 J+ 

~ ~~ 

11 Extractable Organic Compounds (pglkg) 

Phenanthrene 

Fluoranthene 

Pyrene 

Hexadecanoic acid 

~ ~~~ 

330 39J 140J NO NO 

380 85J 2005 NO ND 

330 1 OOJ 200J ND NO 

-_ ND 400JN 400JN 400JN 

Notes: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
ND = Compound was analyzed for but not detected 
-- IDrahl EPA Region IV Sediment Screening Value not listed 
+ = Exceeded IDraftl EPA Region IV sediment screening value 

= 
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exceeded the SSV. Other pesticides were detected at concentrations below the SSV. In surface 

water, aluminum, chromium, lead and iron exceeded fresh WQC (Table 4-7). 

0 

The nearest shallow or intermediate monitoring wells are approximately 1,500 feet from 

Wetland 1. Because of this relatively long distance, contaminants detected in the nearest 

monitoring well and the sediment and surface water within Wetland 1 will not be compared. 

Four additional sediment samples and two additional surface water samples are planned to be 
collected upgradient and downgradient of the EPA and E/A&H sample locations in Wetland 1 

to help determine the source and extent of PCBs, lead, and pesticides detected during both the 

EPA and E/A&H investigations. Sample locations are shown on Figure 4-4. 

4.4.3 Wetlands 2 and 14 Data Summary 

Site visits to identify both of these wetlands were performed for two consecutive summers, one 

of which was wetter than normal. E/A&H never found these wetlands and no samples are 

planned to be collected. 

e 
4.4.4 Wetland 3 Data Summary and Proposed Sample Locations 
Wetland 3 (Figure 4-9,  is an approximately 5.5-acre forested emergent wetland that appears to 

originate from a groundwater seep near Site 1. 

Previous Sample Results 
EPA collected one sediment and one surface water sample from this wetland (Figure 4-5). In 
the one sediment sample SD00103, the SSV was exceeded for arsenic, lead, silver, and DDT 

(Table 4-8). Fresh WQC was exceeded for lead and iron at sample location SW00103 

(Table 4-9). During the UA&H investigation, three sediment samples and three surface water 

samples were collected from the locations shown on Figure 4-5. Sample locations were chosen 

in areas close to apparent groundwater seeps to best determine any impacts from groundwater. a 
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Wetland 1 Surface 

Inorganics IpgrL) 

_- Aluminum I _- I 21 20 

Arsenic ~~ I 360 50@ I 3.4 
~~ 

Barium _- 1,000' 32.1 

Chromium 16 1 1  13.5+ 

Copper 18 12 7.5 

Lead 82 3.2 6.0 J+ 

Manganese -_ 50. 143 

Vanadium _- _ _  10.2 

Zinc 120 110 39.7 

Iron -_ 1 ,OOO@ 3540+ 

~~ ~~ 

p-dichlorobenzene 

- 

763 I 2.0 J 

Notes: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
ND = Compound was analyzed for but not detected 

= Represents EPA 10" human health risk for carcinogens 
-- = WQC value not published 
+ = Exceeded most conservative acute andlor chronic screening value 
@ = State of Florida Chronic Water Quality Criteria Value 
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Table 4-8 
Wetland 3 Sediment Arulyticd Data Summwy - EPA and OALH Data 

Naval Air Stroion Pona.cob 

EPA Region N 
S.dtrwnt So00103 01 M0301 01 M0302 01 M0303 

Parameterr SuwningVdue EPAData ElACHData OABH Data ElAPH Data 

Silver 2 12+ NO ND ND 

Arsenic 8 18+ 1.6 1.6 ND 

Barium - 92 8.5 5.2 1.6 

Cadmium 1 ND 2.2 + ND ND 

Chromium 33 235 16.9 2.4 1.6 

11 Vanadium I 2.2 I 2.5 

Zinc 68 385 15.8 6.0 4.0 

Aluminum I 15000 2540 J 809 J 1530 J 

Manganese _- 250 35.1 6.6 2.3 

Iron 260000J 13200 J 15800 J 1940 J 

220 + 

120 J 

4,4'-DDT (p,p'-DDT) 3.3 13+ 9.9 + 1.3 J 

4,4'-DDE (p,p'-DDE) - 8.9N 3.4 J 2.5 J 

4,4'-DDD (p,p'-DDD) - 17 19.0 6.2 400 

Gamma-Chlordane - ND 55 J ND ND 

Endrin 3.3 ND 0.53 NO ND 

Noter: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
NO = Compound was analyzed for but not detected -- [Dram EPA Region IV Sedbnent Screening Value not listed 
+ = Exceeded [Drrhl EPA Region IV sediment screening value 

= 
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p-Dichlorobenzene 

Benzene 

Chlorobenzene 

cal Data Summwy - and EIABH Data 

1,120 763  ND NO 2.0 J ND 

5,300 71.28 ND 2.0 J 1.0 J ND 

__  488 ND 6.0 J 7.0 J ND 

1 Organica (pg/L) 

Notes: 

J = Estimated value 

NO = Compound was analyzed for but not detected 
-- = WOC value not published 
+ = Exceeded most conservative acute andlor chronic screening vahm 
@ = State of Florida Chronic Water Quality Criteria Valw 

Represents €PA 10' human health risk for carcinogen8 
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The concentrations of metals in the sediment and surface water appears much lower than the 

EPA sample results. In the sediment (Table 4-8), the SSV was exceeded for cadmium, lead, 

and DDT in sample 01M0301. Sample 01M0303, collected toward the northeastern end of the 

wetland, showed an increase in the concentration of DDT, which exceeded the SSV by two 

orders of magnitude. DDT was also detected in sediment sample 01M0302, but below the SSV. 

In the surface water (Table 4-9), fresh WQC were exceeded. for iron in all three sample 

locations. This is consistent with the rust-colored sediment in this wetland. It is uncertain why 

the one EPA sample location showed a much higher concentration of certain metals when 

compared to the E/A&H sample results. This may be due to the fact that the EPA sample was 

collected in the most downgradient portion of Wetland 3, which may retain the greatest 

contaminant load. 

It is difficult to establish a strong correlation between the results of the shallow groundwater 

monitoring wells surrounding Wetland 3 and the sediment and surface water analytical data 
within Wetland 3. The results of the five closest shallow monitoring wells to Wetland 3 

(01GGM35,01GGM34,01GS64,01GS37, and 01GGM39) were compared to the sediment and 

surface water results from Wetland 3. Most of the monitoring wells showed elevated 

concentrations of up to 15 metals, but only one showed concentrations of lead. This is not 

consistent with the sediment results, since lead exceeded the SSV in EPA sample SD00103, 

E/A&H sample 01M0301, and was detected in the other two sediment samples. However, lead 

was not as prevalent in the surface water and was detected only in the eastern, or downgradient, 

portions of the surface water of Wetland 3. 

Monitoring well 01GGM39, placed adjacent to the most downgradient or easternmost portion 

of Wetland 3, has shown the greatest number and highest concentrations of metals compared to 

the other four monitoring wells near Wetland 3. This is consistent with the relatively high 

sediment contamination in the easternmost sediment sample location compared to the others. a 
4-42 



Final RXIFS Sampling and Analysis Plan 
NAS Pensacola - Site 41 

October 20, 1995 
~~ ~~~ 

This distribution of contaminants may indicate that the eastern portion is the most impacted area 

of Wetland 3. 

Proposed Sample Locations 

Six sediment samples and three surface water samples are proposed for Wetland 3 (Figure 4-5). 

Metals exceeding the SSV were detected at location 01M0301 and so this area will be further 

characterized. Two sediment samples are proposed downgradient of 01M0301. Two other 

sediment samples and one surface water sample are proposed to capture any effects from other 

groundwater see pages noted along the western boundary of Wetland 3. Two sediment samples 

are also proposed upgradient of sample 01M0303 to help characterize the extent of pesticide 

contamination. 

4.4.5 Wetland 4 Data Summary and Proposed Sample Locations 

Wetland 4 is a palustrine emergent wetland that changes into an estuarine emergent wetland as 

it flows through the golf course area into Bayou Grande. It is divided into Wetlands 4A 

through 4D. Wetland 4A is the furthest upgradient of these four, which are connected by 

drainage pipes. Wetlands 4A through 4D are all surrounded by the golf course, which is a 

combination of maintained grass and woods. Wetlands 4A through 4C are fresh water and do 

not appear to be tidally influenced. Wetland 4D appears tidally influenced from Bayou Grande. 

Sediment appears to range from sandy in the wetlands toward Bayou Grande to more organic 

in those upgradient. 

Previous Wetland 4 Sample Results 
EPA collected two sediment samples and two surface water samples in the Wetland 4D area only 

(Figure 4-6). In the sediment, the SSV was exceeded for extractable organic compounds in 

SD00104 (Table 4-10). These compounds may be present because of influences from 
Bayou Grande or surface water or groundwater contaminants from Wetlands 3 or 

4A through 4C. In sample SD00204, the SSV was exceeded'for arsenic, lead, and DDT, but a 
4 4 3  
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~ ~~ 

4,4'-DDT (p.p'-DDT) 3.3 

4.4'-DDE (P,P'-DDE) _ _  

I 

Table 4-10 
Wetland 40 Sediment Analytical Data Summary - EPA Data 

~~ 

ND 18+ 

ND 11 

Newil Air Station Pensocola ll 

4,4'-DDD lp,p'-DDD) 

Gamma-chlordane 

EPA Region IV  Sediment 
Parameters I Screening Valuer 

-- ND 22 

__  ND 3.5 

SD00104 

~~~~ 

Phenanthrene 

Fluoranthene 

5000204 

~~ 

330 170J ND 

380 640+ ND 

Inorganics (mg/kg) 

Arsenic 8 ND 13+ 

Chromium 33 3.1 J 30J 

Lead 21 12 65 + 

Zinc 68 ND 39J 

Aluminum -- 300 4600 

Iron -_ 250J 7800J 

Chrysene 

Benzo(b and/or k)fluoranthene 

Benzo-a-pyrene 

Benzofluoranthene (not b or k) 

11 PesticiddPCB Comoounds Irrglkgl 

330 580+ ND 

_- 1600 ND 

330 750 + ND 

-- 700JN ND 

11 Extractable Organic Compounds bglkg} 

- 

I I I ND Pyrene 330 660 + II (1 Benzo(a)anthracene I 330 I 660 + I ND 

I I ND I 200JN Carine _ _  
-_ Octahydromethylmethylene II (methylethyl) naphthalene 

ND 400JN 

Notes: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
ND = Compound was analyzed for but not detected 
-- = [Draft] EPA Region IV Sediment Screening Value not listed 
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no extractable organic compounds. These compounds detected in SD00204 may be due to 

impacts from Wetland 3. In the surface water, marine WQC were exceeded for lead and iron 

in sample SWOO204 and iron only in sample SW00104 (Table 4-11). No other investigations 

are known to have been conducted in Wetlands 4A through 4D. 

Notes: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
ND = Compound was analyzed for but not detected 

= Represents EPA 1 0 "  human health risk for carcinogens 
-- = WQC value not listed 
+ = Exceeded most conservative acute andlor chronic screening value 
@ = State of Florida Chronic Water Quality Criteria Value 

Three monitoring wells are near Wetland 4D. Intermediate Monitoring Well 01GI35 is about 

200 feet to the southwest. Arsenic was detected in this well, which also exceeded the SSV in 

downgradient sediment sample SMW)204. However, lead also exceeded the SSV in this sample, 

but was not detected in 01GI35. Other metals such as aluminum, chromium, and zinc detected 

in sediment sample SD00204 were not detected in monitoring well 01GI35. 

Monitoring wells 01GI72 and 01GS71 are within about 200 feet of sample SD00104 in 

Wetland 4D. No organic compounds were detected in 01G172, although many exceeded their 

SSV in nearby sediment sample SD00104. Monitoring well 01GS71 showed similar trends to 
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adjacent intermediate well 01GI72. Surface water samples collected from Wetland 4D exceeded 

marine WQC for lead and iron, both of which were not as prevalent in the groundwater. 

Proposed Wetland 4 Sample Locations 

Five sediment samples and three surface water samples are proposed to be collected from 

Wetland 4D only, since this is the only portion of this wetland complex considered to be 

influenced by Site 1 or any other IR site (Figure 4-6). [Depending on sample results from the 

Category 6 sites, additional samples may need to be collected in wetlands 4A through 4C.l 

4.4.6 Wetland 15 Data Summary and Proposed Sample Locations 

This is a tidally influenced inlet along Bayou Grande (Figure 4-7) which may be influenced by 

groundwater from Site 1 and from the bayou as well. It is surrounded by woods and mowed 

grass. The substrate appears to be sandy. 

Previous Sample Results 

EPA collected two sediment samples and two surface water samples in th is  wetland area. In the 

sediment, no compounds exceeded the SSV in either sample (Table 4-12). This is not consistent 

with the surface water data, since the marine chronic WQC were exceeded for mercury and iron 

in sample SWOO115 and lead and iron in sample SW00215 (Table 4-13). This may be the result 

of groundwater influences from Site 1. E/A&H has not sampled this wetland. 

Only one shallow monitoring well and one intermediate monitoring well are near Wetland 15, 
01GGM04 and 01GI48, respectively. Both are west of Wetland 15 and are probably outside the 

groundwater flow path leading into Wetland 15. Most of the metals detected in the sediment 

samples of Wetland 15 are incongruent with those detected both nearby monitoring wells. This 
includes both lead and aluminum, which were detected in the sediment but not in the 

groundwater. However, iron was detected in relatively high concentrations in both sediment and 

groundwater. In the surface water, lead, mercury, and iron exceeded the marine chronic WQC, 

but only iron was detected in the groundwater. 
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Phenanthrene 

Fluoranthene 

Wetland 16 Sediment 

EPA Region IV Sediment 
Parameters Screening Valuer so0021 5 

330 47J ND 

380 50J ND 

Pyrene I 330 39J ND 

11 Hexadecanoic acid I I 200JN I ND II _- 

Notes: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
ND = Compound was analyzed for but not detected 
-- = [Draft] EPA Region IV Sediment Screening Value not listed 
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Barium 

Lead 

Mercury 

Manganese 

Iron 

T.#. 4-13 

NaVJ Air St.tian Pons& 
W.tknd 16 S h e  W . t w A w  D.b S m - E P A  O r t l  

Mukw Chronic 
WQC s w w 1 1 5  swo021s 

I 1,OOO' ND 46J 

220 5.6@ ND 10+ 

2.1 0.025 0.26 + ND 

_- 50' 41 200J 

__ 300@ 460 + 6100J+ 

Benzyl butyl phthalate 

Biphenylol 

- - ND 15 

-- - ND 2JN 

1 Benzophenone I ND I -. 

Notes: 

J = Estimated value 
N Presumptive evidence of presence of compound 
ND = Compound was analyzed for but not detected 

Represents EPA human health risk of 1 0 '  for carcinogens 
-- = WQC value not listed 
+ = Exceeded most conservative acute and/or chronic screening value 
@ = State of Florida Chronic Water Quality Criteria Value 

= 
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Proposed Wetland 15 Sample Locations 

E/A&H proposes to collect four sediment samples and two surface water samples from 

Wetland 15 (Figure 4-7). Two samples will be collected in an area closest to Site 1 to detect 

any immediate impacts. The other two sediment samples are planned toward the middle of the 

wetland in an area of high sediment deposition to detect any possible groundwater influences. 

4.4.7 Wetland 16 Data Summary and Proposed Sample Locations 

Wetland 16 is a tidally influenced inlet along Bayou Grande which is suspected of being 

influenced by groundwater contamination from Site 1 and Bayou Grande. EPA collected four 

sediment samples and four surface water samples in this wetland area (Figure 4-8). Within 

sediment, the SSV was exceeded for silver, arsenic, chromium, copper, lead, and zinc, 

sometimes by as much as one order of magnitude. Pesticides and other organic compounds were 

also detected. Samples SD00216 and SD00316 exhibited the highest concentrations of 

contamination (Table 4-14). Sample SD00116, collected in Bayou Grande, did not exceed an 
SSV. In surface water, the marine WQC was exceeded for mercury and iron at sample location 

SW00216 and was exceeded for iron at every sample location (Table 4-15). 

E/A&H collected one sediment sample and one surface water sample from Wetland 16 

(Figure 4-8). These samples were collected toward the middle of the wetland, farther from 

Site 1 than the EPA sample locations. Within the sediment, the SSV was not exceeded for any 

contaminant (Table 4-14). Within the surface water, marine WQC were exceeded for iron only 

(Table 4- 15). 

One shallow monitoring well (01GGM05) and one intermediate monitoring well (01GI46) are 

approximately 200 feet southwest of Wetland 16. None of the five metals which exceeded the 

SSV in the sediment of the EPA samples was detected in the shallow groundwater of monitoring 

well OlGGMO5. The same trend was noted in intermediate monitoring well 01GI46. 
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I I 
1.4 J 

Silver 2 NO I t +  NO NO 

Arsenic 8 NO 8.9 + 16+ NO 

11 Barium I -. 
~~ ~~~ 

33 ND 22J 69J + 23J 10.3 11 

Notes: 

J =  
N =  
ND = __ = 
+ =  
c -  

Estimated value 
Presumptive evidence of presence of compound 
Compound was analyzed for but not detected 
ID&) €PA Region IV Sediment Scrsening V a h  not listed 
Exceeded IDMI EPA Region IV sediment screening v a h  
Confirmed by GClMS 

4-59 



Final RI/FS Sampling and Analysis Plan 
NAS Pensacola - Site 41 
October 20, 1995 

This page left blank intentionally. 

4-60 



Final RUFS Sampling and Analysis Plan 
NAS Pensacola - Site 41 

October 20, 1995 

ummary - EPA and EtA&H 
Naval Air Station Pensacola 

Notes: 

J = Estimated value 
N 
ND 

_- = WQC not listed 
@ 

= Presumptive evidence of presence of compound 
= Compound was analyzed for but not detected 
= Represents EPA human health risk of lo6  for carcinogens 

= State of Florida Chronic Water Quality Criteria Value 

+ 
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It appears that Site 1 has impacted the sediment in the immediate area bordered by Wetland 16. 

It is proposed that three sediment samples and two surface water samples be collected between 

the EPA and E/A&H sample locations to characterize the extent of contamination (Figure 4-8). 

4.4.8 Wetland 17 Data Summary and Proposed Sample Locations 

Wetland 17 is a tidally influenced inlet along Bayou Grande. It is surrounded by woods and the 

bayou itself. The substrate is sandy. EPA collected two sediment samples and two surface 

water samples within this wetland area (Figure 4-9). A relatively small number of contaminants 

were detected in the sediment, and none exceeded the SSV (Table 4-16). The same trend was 

noted in the surface water, with only iron exceeding marine WQC (Table 4-17). The closest 

monitoring well to Wetland 17 is about 1,OOO feet away. Groundwater was not compared to the 

results of this wetland. 

It is suspected that Site 1 is not impacting this wetland because it appears to be influenced mostly 

by Bayou Grande. However, three sediment samples and one surface water sample within the 

wetland closer to Site 1 will be required to confirm this. These locations, shown on Figure 4-9, 

were chosen to detect any possible groundwater or surface water impacts from Site 1. 

4.4.9 Wetland 18 Data Summary and Proposed Sample Locations 

Wetland 18 is a tidally influenced inlet along Bayou Grande which, unlike Wetlands 15, 16 

and 17, has an obvious surface water origin. The groundwater seep which feeds this wetland 
may carry groundwater contaminants from Site 1. Wetland 18 is surrounded by woods and has 
an organic substrate at its origin that changes to a sandy substrate as it enters Bayou Grande. 

Wetland 18 Analytical Data Summary 
EPA collected two sediment samples and two surface water samples in the estuarine portion of 

this wetland area (Figure 4-10). Within the sediment, chromium, lead, and DDT were detected 
above the SSV in sample SD00218, with DDT exceeding the.SSV by two orders of magnitude * 
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Wetland 17 Sediment Analytical Data S 

I 21 I 4.4 I 1.5 

Aluminum _ _  590 280 

Iron -_ 740J 740J 

PestkidelPCB Compounds (pglkg) 

4.4'-DDE (p.p'-DDE) 

Notes: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
ND = Compound was analyzed for but not detected 
-- = [Draft] EPA Region IV sediment screening values not listed 

Wetland 17 Surfac 

Notes: 

J =  
N =  
ND = 
4 3  

_- 3 

+ =  
@ =  

Estimated value 
Presumptive evidence of presence of compound 
Compound was analyzed for but not detected 
Human health risk of 10." for water and organisms 
WQC value not published 
Exceeded most conservative acute and/or chronic screening value 
State of Florida Chronic Water Quality Criteria Value 
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(Table 4-18). Sample SDOO118 also exceeded the SSV for DDT by two orders of magnitude. 

Within the surface water, marine WQC were exceeded for lead and iron in both samples. Iron 

concentrations were particularly elevated (Table 4-19). 

E/A&H collected one sediment sample and one surface water sample in Wetland 18 
(Figure 4-10). This sample was collected in the most upgradient portion of this wetland near 

the origin of the groundwater seep. Within the sediment, the SSV was exceeded for arsenic, 

lead, endrin, and alpha-Chlordane (Table 4-18). Other pesticides and metals were also detected. 

Within the surface water, fewer contaminants were detected compared to the EPA results 

(Table 4-19). Only iron exceeded marine WQC. 

The closest monitoring wells are one shallow well (OlGS60) and one intermediate well (01GI61), 

both approximately 200 feet east of the upstream portion of Wetland 18. Arsenic, chromium, 

and lead, which exceeded the SSV, were not detected in monitoring well 01GS60. However, 

arsenic was detected in intermediate well 01GI46. 

Proposed Wetland 18 Sample Locations 
Based on the above data, Wetland 18 may have been impacted by Site 1. Four sediment samples 

and two surface water samples (shown on Figure 4-10) are proposed to help characterize the 

extent of contamination in other locations. 

4.5 Wetlands 10 and 12 
Wetlands 10 and 12 are channelized and drain most of OU 10 before flowing into 

Pensacola Bay. It is suspected that Wetland 10 has beem impacted by activities at OU 10 and 

by runoff from asphalted Chevalier Field. Wetlands 10 and 12 may also have been impacted 

by a spill from the Bilge Water Treatment Plant and a UST bordering the south side of 
Wetland 10. OU 10 encompasses Sites 13,32, 33, and 35, which are described below (E/A&H, 

October 1994). 
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Table 4-1 8 
Wetland 18 Sediment Analytical Data Summary - EPA and EIA&H Data 

Naval Air Station Penracola 

EPA Region IV 
Sediment EIAPH Data I Screening Valuer 01M1801 

Arsenic 8 4.4 ND 8.4 J +  

Chromium 33 6.6J 50J + ND 

Lead 21 5.9 49 + 63.3 J+ 

Zinc 68 17J ND 17.1 

Aluminum _ _  2600 13000 81 20 

Manganese -- 15 26 105 

Iron _ _  18000J 29000J 15000 J 

PesticidelPC8 Compoundr fpg/kg) 

4,4'-DDT (p,p'-DDT) 3.3 160C + 380C + ND 

29 140C 150 

44 340C 150 

4,4'-DDE (p,p'-DDE) __ 
4,4'-DDD Ip,p'-DDDI _- 

alpha-Chlordane 1.7 ND ND 9.5 J+  

Endrin 3.3 ND ND 13.0 J+ 

Extractable Organic Comwunds bdka) 

2000JN I ND 
Hexadecanoic acid _- 

Purgeable Organic Compoundr(lrg/kgl 
I I I I 

uotu: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
NO = Compound was analyzed for but not detected 
C = Confirmed byGClMS - [Dnhl  €PA Region IV Sedinkm Screening Value not listed 
+ = Exceeded (Draft1 €PA R e g i o n  IV Sediment Screening Value 

= 
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W.tland 18 Surface Wat - €PA Md UAQH Drt. 

Notes: 

J = Estimated value 
N = Presumptive evidence of prrsence of compound 
NO = Compound was analyzed for but not detected 

-- = No published WQC 
+ = Exceeded most conservatiw acute and/or chronic screening value 
@ = State of Florida Chronic Water Quali*/ Criteria Value 

= Human health risk of 10 '  for water and organisms 

4.5.1 OU 10 Historical Summary 

Sites 32, 33, and 35 Industrial Wastewater Treatment Plant - These three sites are in the 

IWTP, where past releases have resulted from hazardous waste sludge leaching or spilling from 

storage or holding areas, and by various other releases of fuel and industrial waste (E/A&H, 

October 1994). It is suspected that Wetlands 7 through [13] have been impacted. 

Metals and organic compounds including volatiles, semivolatiles, pesticides, and PCBs have been 

detected in the surface soil at the WTP. The highest concentrations detected were in the 

Wetland 10 area where the abandoned Waste Water Treatment Plant was located before its 

removal. At Sites 33 and 35, PAHs, chromium, and lead appear to be the most prevalent 

contaminants. 
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A bilge water spill reportedly occurred at this site. This spill, suspected to have occurred in the 

area of Wetland [12], will be investigated [as part of the Site 41 investigation]. Approximately 

3,000 gallons of waste oil was reportedly released into the surrounding soil and wetlands as a 
result of this spill. Most heavily affected was an approximately 100’ x 100’ area north and west 

of the Bilge Water Treatment Plant. The spill was investigated by Groundwater Technology, 

Inc., separately from the present RI study. pecause of its proximity to OU10, Wetland 13 

will also be studied.] 

Site 13, Magazine Point Rubble Disposal Site - The site extends along the eastern waterfront 

of the base, including Magazine Point and the waterfront of the northeastern side of 

Chevalier Field. The site was used to dispose of various hard fill materials, including building 

rubble, bricks, metal, concrete, and wood. There is no physical or analytical evidence of any 

hazardous materials disposal (E/A&H, October 1994). 

4.5.2 Wetland 10 Data Summary and Proposed Sample Locations 

Four sediment samples and four surface water samples were collected from Wetland 10 as part 

of the E/A&H OU 10 RI (Figure 4-1 1). Within the sediment, the SSV was exceeded for several 

metals, DDT and alpha-chlordane (Table 4-20). Within the surface water, the fresh WQC were 

exceeded for chromium, iron, lead, and DDT (Table 4-21). Generally, sediment 

samples 33M02 and 33M04 had the highest concentrations of contaminants detected. Surface 

water contamination is elevated for chromium, with the highest concentrations detected at sample 

location 33W04. 

Because data already exist from this area, the main canal of Wetland 10 will not be sampled for 

chemical parameters during this portion of the investigation. However, samples for total organic 
carbon (TOC) and grain size analysis will be collected from the previous E/A&H sediment 

sample locations. 
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Table 4-20 
Wetland 10 Sediment Analytical Data Summary - E/A&H Data 

Naval Air Station Pensacda 

Aluminum -- 2,660 2,340 1,100 4,150 

Arsenic 8 1.3 J 0.82 J ND 6.2 

Barium -_ 5.3 J 8.0 J 1.6 J 15.1 J 

Cadmium 1 ND 2.8+ ND 34.6 + 
Chromium 33 18.5 79.0+ 9.3 1.1 80.0+ 

Copper 28 ND 9.3 ND 45.1 + 
Iron -- 1,210.0 1,010.0 710.0 1,210.0 

Lead 21 6.5 5.3 5.7 161.0+ 

Magnesium _ _  223.0 J 242.0 J ND ND 

Nickel 20.9 ND ND ND 52.1 + 
" 

Silver 2 ND 3.0 + ND ND 

Zinc 68 38.2 22.3 8.0 11 5.0+ 

n 4.4'-DDD (Total) I _- I 37.0 J I 36.0 I 140.0 J I 25.0 J 

4,4'-DDE -_ 21.0 J 54.0 J 120.0 J 18.0 J 

4,4'-DDT (Total) 3.3 6.2 J+ 8.8 J+  57.0 J + 7.8 + 
Aldrin _- ND 0.120 J 0.078 J ND 

Aroclor 1260 -- 49.0 J 12.0 J ND ND 

Dieldrin 3.3 ND ND ND 0.39 J . 

4-77 



Final RI/FS Sampling and Analysis Plan 
NAS Pensacola - Site 41 
October 20. 199s 

Table 4-20 
Witl.nd 10 SHunnnt Andyticd Data Summuy - UA&H Data 

Naval Air Station Ponuwoia 

I Endosulfan I _ _  ND 0.21 J 0.15 J 0.13 J 

Endrin 3.3 ND ND 2.3 J 0.41 J 

Endrin aldehyde _ _  ND ND ND 0.53 J 

' Heptachlor _ _  0.1 10 J 0.120 J 0.230 J 0.099 J 

Heptachlor epoxide _ _  0.84 J 0.10 J ND ND 

alpha-Chlordane 0.5 0.96 J+ 0.26 J 0.21 J 0.13 J 

Delta-BHC _ _  0.88 J 0.42 J 0.30 J ND 

gamma-BHC -_ 0.074 J 0.12 J ND ND 

aamma-Chlordane 1.7 0.82 J 0.52 J ND 0.27 J 

I 

Fluoranthene 380 ND ND ND 43.0 J I I I I -- 
Notos: 

J = Estimated value 
-- = Compound was analyzed but not detected 
+ = Exceeded [Draft) EPA Region IV Sediment Screening Value 
- [Draft] EPA Region IV Sediment Screening Value not listed = 
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1 Aluminum I -- I -- I 1.280.0 I 953.0 I 696.0 I 737.0 

Table 4-21 

Naval Air Station Penracda 
nd 10 Surface Water Analytical Data Summary - EIA&H Data 

~ Barium __  1.000' 5.3 J 8.0 J 1.6 J 15.1 J 

, Cadmium 3.9 1.1 0.2 ND ND ND 

Chromium 16 11 18.5+ 79.0 + 9.3 1.1 80.0+ 

Iron -_ 

Lead 82 3.2 2.4 ND ND NO 

Magnesium __ -- 223.0 J 242.0 J ND ND 

Zinc 120 110 37.1 39.2 38.7 29.0 

808.0 808.0 1 ,OOO@ 5.1 10.0+ 1.090.0 + 

4.4'-DDD -- -- ND ND 0.1 10 0.041 

4.4'-DDE 1,050 -_ 0.0021 0.0140 0.045 

4.4'-DDT 1.1 0.001 ND ND 0.047 + 

0.01 1 

0.008 t 

Heptachlor 

Heptachlor epoxide 

alpha-BHC 

alpha-C hlordane 

I I I I I ND I 0.0030 gamma-Chlordane 2.4 0.0043 0.0034 ND 

~~ ~~ 

0.52 0.0038 0.0014 ND ND ND 

0.52 0.0038 ND ND 0.001 3 ND 

100 -_ ND 0.0043 0.0027 ND 

2.4 0.0043 ND ND 0.001 3 ND 

4-79 



Final RI/FS Sampling and Analysis Plan 
NAS Pensacola - Sire 41 
October 20, 1995 

Table 4-21 

Notes: 

J 

-_ 
ND 
+ 
@ 

Estimated value 
Represents EPA human health risk of l oe  for carcinogens 
WOC value not published 
Compound was analyzed for but not detected 
Exceeded most conservative acute and/or chronic Water Quality Criteria 
State of Florida Chronic Water Quality Criteria Value 
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Wetland 12, a northern extension of Wetland 10, and a further upgradient portion of 

Wetland 10, have not been previously sampled. Five additional sediment samples and two 

additional surface water samples are proposed to determine whether contaminants are present 

in these contiguous wetlands. [Because of its proximity to OU10, one sediment sample and 

one surface water sample are proposed for Wetland 131. These sample locations are shown 

on Figure 4-11. 

4.6 Wetlands 63A and 63B 
This is a tidally influenced, forested estuarine emergent wetland that drains directly into 

Pensacola Bay. Chevalier Field and Building 3380 are suspected of impacting this wetland. 

Although Chevalier Field is not a listed IR site, several IR sites are associated with it. As a 

result, Wetlands 63A and 63B will be sampled in part to determine any possible impacts from 

Chevalier Field. Site 14, although adjacent to both, is not expected to be a source of 

contamination to either Wetland 63A or Wetland 63B (E/A&H, May 1994). @ 
4.6.1 Site 14 Historical Summary 

This site was created between 1975 and 1977 by depositing spoils from dredging operations in 

Pensacola Bay. Samples of the basin’s dredge material, collected during the Site 14 

investigation, appeared homogeneous but may pose a risk due to the presence of certain metals 

and organic compounds, notably PCBs (E/A&H, May 1994). However, all soil contamination 

appeared limited to the site interior and did not appear to have spread outside its boundaries. 

Site-specific groundwater contamination does not appear to be present. Therefore, any potential 

contaminant migration into Wetland 63A or Wetland 63B is of minimal concern. 

4.6.2 Building 3380 Historical Summary and Sample Results 
From January 1992 to March 1994 a contamination assessment was performed at Site 2662W, 

the former location of a 1,000-gallon UST near Building 2662 in the southeast part of Chevalier 

Field near Wetland 63A. The contamination assessment identified two distinct areas of e 
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contamination near Building 2662. The first, north of Building 2662, appears to have resulted 

from a leaky UST and other activities in that area. The second source, southeast of 

Building 2662 near Building 3380, appears to be the Bilge Water Line. Chlorinated compounds 

were detected in groundwater north and east of Building 3380, possibly from a leak in this line. 

The contamination assessment identified chlorinated and nonchlorinated organic compounds in 

groundwater samples collected near Building 3380. Similar compounds were detected in the 

surface soil. Building 3380, which is 180 feet southeast of Building 2662, was used until 

July 15, 1994 to store hazardous materials such as oils, paint, and other flammable liquids. 

Several other underground pipes were identified as possible sources of contamination near this 

area. 

4.6.3 Proposed Wetlands 63A and 63B Sample Locations 

Wetland 63A - Five sediment samples and two surface water samples are proposed to be 
collected in Wetland 63A. Three sediment samples were chosen in specific areas where 

Building 3380 and Chevalier Field may be impacting Wetland 63A. Two sediment samples were 

also chosen for the deeper portions of this wetland near its center, where any potential 

contaminants migrating via groundwater may be detected. Two surface water samples were 

chosen at opposite ends of Wetland 63A to give an idea of a possible contaminant gradient in 

the surface water. All Wetland 63A sample locations are shown on Figure 4-12. 

Wetland 63B - Four sediment samples and two surface water samples are proposed to be 

collected in Wetland 63B. Two sediment samples and one surface water sample were placed at 

the edge of two separate outfalls to gauge any potential impacts from Chevalier Field surface 

runoff. Two sediment samples were chosen in the open water area of this wetland. Two surface 

water samples were chosen at opposite ends of Wetland 63B to give an idea of a possible 

contaminant gradient in the surface water. Sample locations are shown on Figure 4-13. 
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4.7 Site 3 Wetlands 

Four wetlands and wetland complexes, - Wetlands W1, 39, 52, and 72 - are known to be or 
are potentially impacted from Site 3, the Crash Crew Training Area. Except for Wetlands W1 
and 39, no data exist for any samples within any of the other associated wetlands. All sample 

locations have been chosen in areas with the greatest likelihood of impact from Site 3 (E/A&H, 

June 1994). Site 37, the Sherman Field Area, was also identified as a site and is in the area of 

Site 3. However although the source of this site is a reported UST releaser, the release will be 
investigated as part of the Site 41 investigation.] 

4.7.1 Wetland W1 

Wetland W1 is a palustrine emergent wetland southwest of Sherman Field and due east of the 

Crash Crew Training Area. It is confirmed to have been impacted from fire fighting training 

associated at Site 3. 

Site 3 Historical Summary 
This site is on the southwest edge of Sherman Field. It was used from the late 1950s to the 

present for fire fighting practice by setting fires in unlined pits and then extinguishing them with 

water. Materials disposed in this area included jet fuel, aviation gasoline, and lubrication oil. 

Primary contaminants include metals, total recoverable petroleum hydrocarbons (TRPHs), 

VOCs, PAHs, and phenols. Sediment data from Wetland W1 are summarked below. 

Wetland W1 Data Summary 
As part of the RI, 13 sediment samples were collected across the entire area of this wetland 

(Figure 4-14). The SSV was exceeded for chromium, copper, lead, mercury, and zinc in sample 

locations 03M0301, 03M0401, 03M0501 and 03M0701. DDT exceeded the SSV in sample 

location 03M0801 only. The 
concentrations of metals and other contaminants detected were generally higher in the sediments 

than those detected in the surrounding soil. Contaminant concentrations were generally highest 

No other contaminants exceeded the SSV (Table 4-22). 
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Aluminum 

Arsenic 

Barium 

Beryllium 

Chromium 

Table 4-22 
Wetland W1 Sediment Analytical Data Summary - E/A&H Data 

Pensacda Naval Air Station 

-- 1550.000 J 2360.000 J 4690.00 J 231 0.000 J 9540.000 J 1760.000 J 5240.000 J 

8 ND ND 0.840 ND ND ND ND 

_ _  11.100 ND 30.900 13.400 29.200 ND ND 

_ _  ND ND 0.1 10 ND 0.260 ND 0.240 

33 ND 3.600 68.700 + 5.600 11.600 ND 6.300 
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2-Methylnaphthalene 330.00 ND NO NO ND ND ND 240.000 J 
I 

Benzola)anthracene 330.00 98.00 J NO ND ND NO ND ND 

Phenanthrene 330.00 16O.OOO J ND ND ND ND ND ND 

330.00 18O.Ooo J NO ND ND ND ND NO 

Vdadlsr @g/kg) 

Xylene (total) _-  
- 

I I ND I ND I ND 1 ND I ND I NO I 6 80.000 
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Nickel 20.90 ND 3.800 2.300 ND 2.400 4.100 

Selenium -- 

Vanadium -- 
0.270 J 0.520 J NO ND 11 7.000 J ND 

2.600 J 5.500 J 4.600 J 3.800 J 2.800 J 2.200 J 

c Zinc 68.00 ND ND NO ND ND ND 

Table 4-22 
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4,4'-000 _ _  170.000 J 

4,4'-DDE -_ 66.000 J 

Table 4-22 

PMnlWd8 NavJ Air SatiOn 
W 1 S.anWnt Andyticrl Date Summary - UALH Data 

03M0901 03MlW1 031101 03M 1201 03M1301 
WAPH Data ElAlH Data WAlH Data EIAbH Data UAPH Oat. 

9.100 J NO NO NO ND 

NO NO ND NO ND 

I 
Notor: 

J 
- = Compound was analyzed for but not detected 
+ 
-- 

= 

- - 
The compound was positively detected, however, the reported concentration is considered to approximate the concentration within the sample. 

Met or exceeded [Draft] EPA Region IV Sediment Screening Value 
IDraftl EPA Region IV Sediment Screening Value not listed 
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near the most recently active bum areas, decreasing significantly with distance from these bum 

areas. Two drainage culverts from this site have been documented to lead into Wetlands 52 

and 72. These culvert outfalls will be sampled under the Wetlands 52 and 72 investigations. 

e 

The Large-Leaved Jointweed, a state threatened species, is reported to live in the area of 

Wetland W1. Depending on sample results, more study may be needed in relation to this 

species. 

Proposed Wetland W1 Sample Locations 

Sediment contamination appears to be most prevalent in the middle of the wetland, near some 

of the active bum pits. Because of the data that already exist, no sediment sampling is planned 

in Wetland W1. Based on a more in-depth review of this data prior to Phase IIB, it is possible 

that additional sediment samples will be needed to help characterize the extent of contamination. 

Since the surface water has not been characterized, three surface water samples will be collected. 

Proposed sample locations are shown on Figure 4-14. 

4.7.2 Previous Wetland 39 Sample Results 

Wetland 39 is a palustrine forested wetland changing to an estuarine emergent wetland as it 

drains into Bayou Grande. Wetland 39 was identified as possibly impacted by surface runoff 

from Site 3. EPA used this wetland as a control and collected two sediment samples and two 

surface water samples from the estuarine portion at the locations shown on Figure 4-15. No 
sediment constituents exceeded an SSV (Table 4-23). Surface water sample SW00239 exceeded 

marine WQC for iron only (Table 4-24). 

In reviewing the sample results, Wetland 39 does not appear to be impacted by any site. Based 

on the site reconnaissance, Wetland 39 is upgradient of and receives drainage from Wetland 72. 

Wetland 72 will be sampled first to determine if there is a potential for downgradient impacts 

to Wetland 39. Wetland 72 sample locations are described in Section 4.7.4. 
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Lead 

Aluminum 

Iron 

Navd Air Station Penaacda 

21 ND 7.8 

_- 21 0 4600 

_- 170J 2800J 

Parameters 

Dimethyl(methylethyl)naphthalene 

Inorganics (ma/kal II 

I ND I 1 OOJN _ _  

Bisldimethylethyl~methylphenol 

Butylidenebis(dimethylethyl)methylphenol 

_- __ ND 2JN 

-- _- ND 8JN 

- 

Notes: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
ND = Compound was analyzed for but not detected 
-- = IDraftl EPA Region IV sediment screening values not listed 

Notes: 

J =  
N =  
ND = _ _  = 
+ =  
@ =  

Estimated value 
Presumptive evidence of presence of compound 
Compound was analyzed for but not detected 
AWQC not published 
Exceeded most conservative acute and/or chronic WQC 
State of Florida Chronic Water Quality Criteria Value 
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4.7.3 Proposed Wetlands 52 and 48 Sample Locations 
Wetland 52 covers approximately 100 acres directly south of Sherman Field. The area has been 

divided into five separate wetlands (Wetlands 52A, 52B, 52C, 52D, and 52E) and also includes 

Wetlands 48, 55, and 74. The wetland is palustrine forested to palustrine scrub/shrub, 

surrounded by thick forests in some areas and maintained fields in other areas. Wetland 52 

complex begins as Wetland 48, which appears to originate as a groundwater seep. 

Groundwater emerges into Wetland 48 at a high flow rate, discharging into Wetland 52A 

through a culvert in a 3-fOOt wide by 1-foot deep channel. Wetland 52 gradually widens as it 

flows across a topographic gradient to the east and drains into Sherman’s Inlet after passing 

under Blue Angel Parkway. A noticeable groundwater recharge zone was seen feeding 

Wetland 52A before it drains under Blue Angel Parkway. 

Only Wetlands 48 and 52A are proposed to be sampled. All sample locations are shown on 

Figure 4-16. One sediment sample and one surface water sample are proposed for Wetland 48. 

The sample location was placed in an area suspected of high sedimentation, immediately 

downgradient of the culvert that transports surface water under the road leading to the base 

Small Arms Facility and Fuel Farm. Sample results should depict any contaminants flowing 

from Wetland 48 into Wetland 52NB. Four sediment samples and two surface water samples 

were chosen in the groundwater discharge zone of Wetland 52A. 

4.7.4 Proposed Wetland 72 Sample Locations 
During the site reconnaissance, five drainage culverts were identified as the origin of 

Wetland 72, which is a perennial stream flowing north into Bayou Grande. It is suspected that 

drainage from Sherman Field and Site 3 is the source of this culvert. No other sources appear 

to influence this wetland before it drains into Bayou Grande. The wetland is surrounded by 
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upland areas, mostly maintained fields and forests. The sediments in this wetland appeared to 

be sandy. 

Two sediment samples and one surface water sample are planned at the culvert to detect any 

possible contaminant influences from Site 3. No other sources of contamination appeared to be 
impacting this wetland or the downstream areas, including Wetland 39. The samples should 

determine whether any contaminants are influencing Wetland 39. Sample locations are shown 

on Figure 4-17. 

4.8 Site 16 Wetlands 

Wetlands 19 and W2 are both suspected of being impacted by Site 16, the Brush Disposal Area. 

Wetland 19 begins in the northeastern portion of Sherman Field as a freshwater, cement-lined 

ditch before changing into an estuarine wetland and flowing northeast of Site 16 into 

Bayou Grande. Wetland W2 passes through Site 16 as it flows north into Bayou Grande. 

Site 16 Historical Summary 

Site 16 occupies approximately 30 acres of a sparsely vegetated, open field immediately 

northeast of Sherman Field. It was reportedly used between the late 1960s and 1973 for the 

disposal of pruning and tree-trimming refuse. However, the area may have been used for 

garbage incineration and ash disposal. There was no evidence of chemical usage onsite. A 

visual inspection showed evidence of brush and several pieces of metal onsite. No analytical 

data are available for this site (E&E 1992). 

Proposed Wetlands 19 and W2 Sample Locations 
There are no previous analytical data from Wetlands 19 or W2 in the area of Site 16. Three 

sediment samples and two surface water samples are proposed to be collected from Wetland 19 

in areas of apparent sediment deposition, which are shown on Figure 4-18. Three sediment 

samples and two surface water samples are also chosen in areas potentially impacted in 

Wetland W2, shown on Figure 4-19. 
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4.9 Site 4 Wetlands 

Wetlands 56, 57, and 58 range from estuarine emergent to palustrine scrub shrub to palustrine 

forested wetlands. These wetlands, in addition to the western portion of Wetland 52, are 
potentially impacted by Site 4, the Army Rubble Disposal Area, which is about 1,000 to 

1,500 feet northwest of these wetlands. Wetland 56 is tidally influenced and shows evidence 

of standing water. Wetlands 57 and 58 showed little evidence of standing water during the site 

reconnaissance. The western portion of wetland 52D is palustrine forested-scrub/shrub. 

The Large-Leaved Jointweed, a state threatened species, has been reported in the area of 

Wetlands 52, 57 and 58. However, its presence has not been established by E/A&H personnel. 

Depending on sample results, this species may deserve more attention during subsequent phases 

of the investigation. 

4.9.1 Site 4 Historical Summary 
In the 1950s, rubble from the former Fort Barrancas was disposed in this area. The rubble 

included timber, pipes, mattresses, and other wastes. None of the wastes was documented as 

being incinerated before disposal. Previous inspections had concluded no threat was posed by 

this site to human health or the environment (Naval Energy and Environmental Support Activity 

(NEESA) 1983). There is no record of any samples having been collected in association with 

this site. 

4.9.2 Proposed Wetland 56 Sample Locations 
Wetland 56 is an approximately 7-acre palustrine emergent wetland that becomes an estuarine 
emergent wetland as it flows into Pensacola Bay. Due to the possibility that this wetland has 

been impacted by Site 4, one sediment sample and one surface water sample are planned. 

Sample locations are shown on Figure 4-20. 
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4.9.3 Proposed Wetlands 52, 57, and 58 Sample Locations 
One sediment and one surface water sample are proposed in wetlands 57 and 58. Sample 

locations are shown on Figure 4-20. 

4.10 

Site 5,  the Borrow Pit, and Site 6 ,  the Fort Redoubt Rubble Disposal Area, both possibly impact 

Wetland 79. Site 5 was a cover material source for Site 1, the Sanitary Landfill. Previous 

investigations have not identified any contaminant sources associated with this site. Site 6 was 

used to dispose of concrete, asphalt rubble, scrap wood, metal, plastics, and other debris. It has 

been concluded that the site does not pose a risk to human health or the environment. 

Site 5 and Site 6 Wetlands 

The Large-Leaved Jointweed, a state threatened species, is reported to live in the area of 

Wetland 79. Depending on sample results in Wetland 79, more study may be needed in 

subsequent phases in relation to this species. 

Wetland Sample Locations 

Although the potential for any contamination related to Sites 5 and 6 has been characterized as 

relatively low, no data are available to prove otherwise. As a result, three sediment samples and 

one surface water sample have been chosen within Wetland 79. Sample locations are shown on 

Figure 4-21. 

r4.11 Site 19 Wetland12 
Site 19, the Fuel Farm Pipeline Leak, possibly impacts Wetland 49. In 1958, a leak of JP-4 
jet fuel occurred in the pipeline from the fuel farm tanks to the tank truck loading facility 
at Forrest Sherman Field. The amount of fuel spilled was not measured, but the IAS team 

estimated the dimensions of the area containing dead trees to be 200 feet x 40 feet. The 
IAS team estimated that the fuel reaching the surface from the pipeline leak was 
approximately 360,000 gallons, but probably much larger. * 
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Wetland Sample Locations 

Although it has been almost 40 years since this leak was reported, there is the potential for 

this spill to have impacted Wetland 49. Two sediment samples and one surface water 

sample have been chosen within Wetland 49. Sample locations are shown on Figure 4-22.] 

[4.12 Site 37 Wetland 

Site 37, is the Sherman Field Fuel Farm Leak. In 1983, an unknown volume of fuel was 
released in the area of Forrest Sherman Field. There are no records of any studies being 

performed in relation to this spill. 

Wetland Sample Locations 

There is the potential for this spill to have impacted Wetlands 48 and 52. However, those 

sample locations selected for Site 3 are considered adequate to detect any contaminants that 

may have migrated from Site 37.1 @ 
4.12 Site 39 Wetlands 

It was originally thought that Site 39 may be impacting Wetland 56 via surface water or 

groundwater influences. After completing the RI, it was determined that this is not likely the 

case. Surface soil and groundwater contamination at Site 39 is relatively limited in terms of 

concentrations and extent. Topographically, Site 39 is downgradient from Wetland 56. In 

addition, groundwater is flowing away from Wetland 56. As a result, no samples will be 

collected in Wetland 56 in relation to Site 39. 

Site 39 Historical Summary 
Site 39, the Oak Grove Campground, is an area of stained soil and debris exhibiting a 
hydrocarbon odor. It is not known how this stain originated, but it is suspected that campers 

may have poured used motor oil onto the ground. The Site 39 RI concluded that soil and 

groundwater contamination from this site is minimal and limited in extent. Soil analytical results 
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indicated that the extent of contamination is limited to the upper 3 feet of soil in the general area 

of the reported stain. Contaminants identified are primarily metals. Groundwater analytical 

results indicated that tetrachloroethylene was detected at 2 pglkg. Metals were detected at high 

concentrations, but this was suspected to be due to well turbidity and not representative of 

groundwater conditions. The upper 2 feet of soil from this stained area has since been removed 

and disposed. 

Wetland 56 is approximately 200 feet from Site 39. The site appears upgradient of groundwater 

and surface water flow, which is south/southeast toward Pensacola Bay. Because of its 

upgradient relationship and the limited area of contamination, Site 39 is not likely to be 

impacting Wetland 56. Thus Wetland 56 will not be sampled for its possible impact from 

Site 39. 

4.13 

Control wetlands have also been identified for comparison to impacted wetlands. This will yield 

valuable information on reference constituents which may not be related to particular sites. This 
type of information may help distinguish site-related contamination, which may help determine 

remedial strategies. 

Control Wetlands [25, 271, 32, and 33 

Wetlands [271, 32, and 33 have been chosen as control wetlands because they are similar in 

vegetation, topography, and hydrology to most of the wetlands to be studied for site specific 

impacts. These control wetlands all appeared free of contamination and are not anticipated to 

be impacted by an IR site or from any other potential point sources of contamination. Each 

begins as a palustrine emergent wetland and change to an estuarine emergent wetland as it enters 

either Pensacola Bay or Bayou Grande. Three sediment samples and two surface water samples 

are proposed in each of these wetlands. Sediment and surface water sample locations planned 

for Wetlands [25, 27 ,  32, and 33 are shown on Figures 4-23, 4-24, and 4-25. 
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4.14 Other Sites of Concern 

Based on the proximity to the wetlands and the low to moderate concentrations of contaminants 

identified during the RJ investigations and other studies, eight additional sites were identified as 

having a possible impact on the NAS Pensacola wetlands. Site descriptions and summaries of 

most recent sample results are included in this section. [If any of these sites is suspected of 
impacting a wetland, then additional investigation may be warranted in those wetlands to 

gauge potential impacts.] 

4.14.1 Site 7 

Site 7, the Fire Fighting School Area, includes Building 1713 and its vicinity near the 

intersection of Redoubt and Taylor roads. The immediate vicinity is primarily unpaved. A 

raised, opened tank, formerly used in training exercises, is on the west side of the building. 

During training exercises, the tank was filled with water and topped with gasoline, which was 

ignited to provide a sustained fire for the training exercises. The site has been in operation since 

about 1940. The existence of a fire fighting tower east-southeast of the building suggests that 

training may also have occurred in these areas. NEESA (1983) concluded that since there was 
no evidence of hazardous waste disposal, the site did not constitute a threat to human health and 

the environment and further study was not recommended. To date, no data have been collected 
from this site. 

e 

Based on the map of the area, it appears that Wetland 79 may be impacted from Site 7. Since 
samples are already planned for this wetland in relation to Sites 5 and 6, any possible impacts 
from Site 7 may be detected. If more information is gathered about the nature and extent of 

contamination at this site, additional studies at a potential wetland of concern may be needed. 

4.14.2 Site 8 

Site 8, the rifle range disposal area, is in the area now occupied by Building 3561. The building 

covers approximately 163 feet by 550 feet. Solid waste (primarily paper) from NAS Pensacola 
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was reportedly disposed here between 1951 and 1955. The material was reportedly burned 

before it was buried. The Navy’s Initial Assessment Study (IAS) concluded that no further study 

of the site was necessary and that the site area did not constitute a threat to human health or the 

environment. These conclusions were based on the assumption that no hazardous materials were 

disposed of onsite. The report further states that no contamination exists at the site as indicated 

by aerial photographs, maps, and a site inspection. No sampling data exist for this site 

@&E 1992). 

Based on the map of the area, it does not appear that any wetland may be impacted from Site 8. 

If more information is gathered about the nature and extent of contamination at this site, 

additional studies at a potential wetland of concern may be needed. 

4.14.3 Site 22 

Site 22, the refueler repair shop, is in the area northeast and east of Building 1681. Between 

1958 and 1977, the area adjacent to Building 1681 was used to dispose of residential fuel from 

refueler trucks before repairs. An estimated 19,OOO gallons of aviation gasoline and jet fuel 

were disposed of onsite over 19 years (NEESA 1983). This may represent 203 pounds of 

tetraethyl lead over this period. 

Geraghty and Miller, Inc. (G&M 1984) conducted a Verification Study of the site that concluded 

that remaining fuel not lost to evaporation is immobilized in the u~lsaturated zone where it will 

continue to undergo evaporation and biodegradation. This report recommended no further study 

of the site. 

Based on the map of the area, it does not appear that any wetland may be impacted from 

Site 22. If more information is gathered about the nature and extent of contamination at this 

site, additional studies at a potential wetland of concern may be needed. 
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4.14.4 Site 24 

Site 24, the DDT mixing area, is approximately 200 feet north of Building 3561 near the 

northwest comer of Barrancas National Cemetery. From the early 1950s to the early 1960s, 

Site 24 was used for mixing DDT with diesel fuel for mosquito control. DDT was reportedly 

spilled in the mixing area while it was being transferred from drums to spray tanks. This 

spillage may have impacted soil and groundwater (NEESA 1983). Building 3561 was a pesticide 

storage and equipment rinsing area until DDT use was discontinued. Also, a concrete pad 

adjacent to the building was apparently used as a pesticide rinsate disposal area. In March 1981, 

a tank washrack rinsing area was constructed near Building 3561. The rinsate was collected and 

routed into the sanitary sewer system. 

Aerial application of DDT occurred in the area for at least 10 years to control mosquito 

outbreaks. On average, two to three mosquito outbreaks occurred each year during the spring 

and summer. For each aerial application, about 500 gallons of a 20 percent solution of DDT 

was applied. 

Based on the map of the area, it does not appear that any wetland may be impacted from 

Site 24. If more information is gathered about the nature and extent of contamination at this 

site, additional studies at a potential wetland of concern may be needed. 

4.14.5 Site 25 

Site 25, the radium spill area, is a reported radium spill in a concrete-paved area immediately 

east of the radium decontamination building (Building 780). An unpaved area containing 

scrapped helicopters is approximately 35 feet east of the building. 

The spill reportedly occurred in 1978 on the area when a corroded drum broke open, spilling 

approximately 25 gallons of radioactive waste. Drainage from this area appears to flow east, 

toward the unpaved scrap yard. Preliminary data indicate that surface soil impacts were detected 
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at this site as SVOCs and metals. During the RI, metals and chlorinated solvents were detected 

in groundwater. Wetland 6 is the closest wetland to Site 25, about 600 feet east of the site. 

Because of this relatively long distance, it is not likely that Site 25 is impacting Wetland 6. 

Since sampling was planned for this wetland in relation to Site 11 and other contaminant 

sources, any possible impacts from Site 26 may be distinguished. If more information is 

gathered about the nature and extent of contamination at this site, additional studies at a potential 

wetland of concern may be needed. 

4.14.6 Site 26 

Site 26, Supply Department Outside Storage, is northwest of Chevalier Field, immediately south 

of Building 684. The specific types of chemicals stored in these structures is unknown. The 

site was used prior to 1956 and until 1964 for outdoor storage of industrial chemicals, including 

paint strippers and acids, which may have sometimes leaked. Groundwater samples collected 

by Geraghty and Miller in 1984 showed chlorinated aliphatic solvents present at trace 

concentrations in a groundwater sample collected downgradient of the site. This may be the 

result of prior paint spills (G&M 1984). 

Based on the map of the area, it appears that Wetland 64 or the Yacht Basin area in general may 

be impacted from Site 26. The Yacht Basin is the closest Wetland to Site 26, about 350 feet east 

of the site. Since samples are already planned for this wetland complex in relation to Site 11 

and other contaminant sources, any possible impacts from Site 26 may be distinguished. 

4.14.7 Site 27 

Site 27 is a former radium dial shop in Building 709, approximately 150 feet west of Site 25. 

The building contained a number of operations, including a carburetor repair shop, propeller 

shop, paint shop, maintenance shop, and various instrument shops (including a radium paint 

room). All or most of the chemical wastes appear to have been dumped down building drains, 

which lead to the sanitary sewer. Building 709 was dismantled in 1976 and the remaining 
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concrete pad is being used as a parking lot. Approximately 1,500 gallons of radioactive waste 

was reported to be disposed of through drains in the floor of the building each year. These 

drains led to the sanitary sewer system. A portion of the drainpipe was excavated to 18 inches 

below ground surface and found to emit radiation at a rate of 1.2 milliroentgen per 

hour (mR/hr). Background concentrations are estimated to be 0.02 mR/hr. Preliminary data 

indicate that surface soil impacts were detected at this site as VOCs, SVOCs, and metals. 

Elevated metals concentrations have also been detected in the groundwater. 

Site 27 is about [SOO] feet from the closest wetland, Wetland [SA]. Because of this relatively 

long distance, it is not likely that Site 27 is impacting Wetland [5A]. Since samples are already 

planned for this wetland in relation to Site [30] and other contaminant sources, any possible 

impacts from Site 27 may be distinguished. If more information is gathered about the nature 

and extent of contamination at this site, additional studies at a potential wetland of concern may 

be needed. 

4.14.8 Site 31 

Site 31, now combined as part of Site 30, is at Building 648 and has been used for painting 

operations since 1949. Until 1973, paint wastes and spent paint thinner were discarded onto the 

unpaved area north of the building. An estimated 20,000 gallons of waste paint thinner and 

paint, as well as an estimated 8,600 gallons of paint sludges removed from paint booths, were 

poured directly onto the ground adjacent to Building 648. 

Both Sites 30 and 31 have also been impacted by five USTs around the building complex. An 

investigation of the five USTS identified chlorinated solvents and chromium as potential 

contaminants of concern. 

Based on the map of the area, it appears that Wetland [5A] may be impacted from Site 3 1, since 

the site is [about 900 feet north of Wetland 5A]. Since samples are already planned for this 
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wetland in relation to Site 30 and other contaminant sources, any possible impacts from Site 31 

may be distinguished. If more information is gathered about the nature and extent of 

contamination at this site, additional studies at a potential wetland of concern may be needed. 

4.14.9 Site 15 

From 1963 until 1979, Site 15 was used for the storage of pesticides and the cleaning of 

pesticide mixing and application equipment. Building 2692 and an outdoor area near the 

northeast comer of the building were used for the storage of pesticides (NEESA 1983). Neither 

the floor of the building nor the outdoor area are cemented or paved, thus creating the potential 

for direct infiltration of spilled or leaking pesticides. This building is currently used to store 

fertilizers. 

Equipment cleaning operations at the asphalt and concrete wash pads involved the disposal of 

dilute rinsate solutions directly onto the ground surface surrounding the pad. These rinsates 

were allowed to infiltrate into the soil, and reportedly contained organic phosphates, chlorinated 

hydrocarbons, carbaryl, and carbamates (G&M 1986). 

Previous environmental studies of the site were conducted under the Navy Assessment and 

Control of Installation Pollutants program. Former environmental investigations by the Navy 

include an Initial Assessment Study (IAS) conducted in 1983 and a two-part Confirmation Study. 

The IAS evaluated Site 15 based on historical records, field inspections, and interviews with 

NAS Pensacola personnel. The study concluded discarded pesticide rinsates were not 

sufficiently concentrated to constitute a threat to human health or the environment. Further 

study was not recommended at the site. Since environmental sampling and laboratory analyses 

were not performed, the information for a thorough assessment of the nature, magnitude and 

extent of residual contamination was not available. 
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In 1984, G&M was retained by the Navy to perform a Confirmation Study at NAS Pensacola. 

The Confirmation Study consisted of a Verification Study and a subsequent Characterization 

Study. Neither study indicated the presence of extensive pesticide or other contamination at 

Site 15 (G&M 1984, 1986). 

E&E performed a Phase I investigation of Site 15 to identify potential contaminants and areas 

of concern. The results are detailed in the E&E IDR (1991). Soil and groundwater samples 

were collected during the investigation and submitted for laboratory analysis. Metals 

(particularly arsenic), total recoverable petroleum hydrocarbons (TRPHs), volatile organic 

compounds (VOCs), polynuclear aromatic hydrocarbons (PAHs), and pesticides were detected 

in the soil. Detected in the groundwater samples were metals (particularly arsenic) and 

Dieldrin/4,4-DDE. Limited additional assessment was recommended for Site 15. 

0 Equipment rinsing and pesticide handling are currently performed in areas adjacent to 

Buildings 3447 and 3586, where rinsate solution and product spillage may have impacted local 

soil and groundwater. The underground rinsate holding tank located south of Building 3586 was 

removed along with associated soil during approximately 1993. After analytical testing, the 

contents of the removed tank were spread across a nearby portion of the golf course, 

approximately 200 feet northeast of the site. 

4.14.10 Site 17 

Site 17 was used by the NAS Pensacola Public Works Center Utilities Department for 12 years 

(1964 to 1976) to openly store used transformers containing PCB and non-PCB transformer oil. 

As many as 200 to 300 transformers were contained in the area at one time. Some may have 

leaked oil ( W E  1992). 

An Initial Assessment Study (IAS) of Site 17 was completed in June 1983 by NEESA. The IAS 

was based on historical records, field inspections, and interviews with NAS Pensacola personnel. 
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Analysis of black oily residue indicated that it contained 70,000 parts per million (ppm) of 

Aroclor 1260, as well as other PCB compounds and chlorinated hydrocarbons. The IAS 

recommended further study of the site and the removal of the asphalt and any contaminated soil. 

In a Verification Study performed by Geraghty and Miller, Inc. (G&M) in July 1984, three 

shallow borings were advanced to a depth of 2 feet through the asphalt. Aroclor 1260 was 

detected at 9 ppm in one soil sample collected near the onsite storm drain. Based on the 

Verification Study results, G&M recommended no further action at Site 17. 

4.14.11 Site 18 

The reported failure of a transformer at Substation A in 1966 resulted in a spill of approximately 

50 gallons of transformer oil containing an unknown concentration of PCBs. The spill occurred 

on a small gravel-covered area along the northeast side of Substation A. It is assumed that no 

cleanup effort was conducted (E&E 1992). 

An Initial Assessment Study (US) was conducted at Site 18 in June 1983 by NEESA. The site 

was evaluated based on information from historical records, field inspections, and interviews 

with NAS Pensacola personnel. During the field investigations, a sample of oily residue in the 

gravel area was collected and analyzed, indicating the presence of Aroclor 1260 at a 

concentration of 4 parts per million (ppm), which is below hazardous levels as defined by the 

Toxic Substances Control Act. Based on these findings, the IAS recommended no further study 

of Site 18. 

4.14.12 Site 28 

In 1969, a transformer fell from a truck traveling on Radford Avenue north of Building 632 and 

approximately 50 gallons of oil spilled when the transformer broke open. It is not known 

whether the oil contained PCBs. The oil was reportedly washed into a nearby storm sewer drain 

emptying into Pensacola Bay. NEESA (1983) recommended no further study of Site 28. 
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5.0 QUALITY ASSURANCE PLAN 
The Quality Assurance Plan (QAP) presented in Section 15 of the CSAP will be followed 

throughout the Site 41 RI. 
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6.0 DATA MANAGEMENT PLAN 

The Data Management Plan (DMP) presented in Section 14 of the CSAP will be followed 

throughout the Site 41 RI. 
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APPENDIX A 

EPA REGION IV SEDIMENT SCREENING VALUES 



DRAFT REGION IV WASTE MANAGEMENT DIVISION SEDIMENT 
SCREENING VALUES 

for - 
HAZARDOUS WASTE SITES 

(2116194 VERSION) 

Effects 
Chemical Analyte Value CLP PQL1 Value 

Trace Elements (ppm) 

11 Antimony I 12 I 12 

Arsenic 

Cadmium 1 3  I 1 

Chromium 333 2 33 

Copper 28’ 5 28 

Lead 213 0.6 21 

Mercury 0.13 0.02 0.1 

Nickel 20.g4 8 20.9 

Silver 0.5’ 2 2 

zinc 6g3 4 68 

Organics @pb) 

Total PCBs 22.74 33 33 
(67 for (67 for Aroclor 

Aroclor 1221) 1221) 

DDT l2 3.3 3.3 

Total DDT 1 .5g4 3.3 3.3 

Chlordane 0.52 1.7 1.7 

Dieldrin 0.022 3.3 3.3 

0.022 3.3 3.3 
Endrin 

Acenaphthene 164 330 330 

Acenaphthy lene 444 330 330 

Anthracene 853 330 330 

Fluorene 1 83 330 330 

2-Methyl Nauhthalene 704 330 330 



Draft Region IV Sediment Screening Values 
February 16,1994 

Low Molecular Weight 

e 
'Contract Laboratory Program Practical Quantification Limit 

'Long, Edward R, and Lee G. Morgan, 1991. lk Potential forBwlogiaal fleas on Sediment-Sorbed ContMlinanrs 
Tested in the National Status and Trends Program. NOAA Technical Memorandum NOS OMA 52. 

'MacDonald, D.D. 1993. Development of an Approach to the Assessment of Sediment Quuliry in Florida Coastal 
Waters. Florida Department of Environmental Reguiation. 

'Long, Edward R., Donald D. M a c h d d ,  Shem L. Smith, and Fred D. Calder. in press. Incidence of Adverse 
Biological Effects within Ranges of Chemical Concenrrcrtions in Marine and Estuarine Sediments. Environmental 
Maneement. 



APPENDIX B 

SITE RECONNAISSANCE INFORMATION 

[Proposed Sample Locations within this Section may differ from those found in 
Section 4.01 



P ~ O D O S ~ ~  Wetland Sahplinp Locations 

Introduction: 
AU sample locations below were chosen in relation to results from previous investigations 
performed by E9A and E/A&H, a review of IR site history, and a site reconnaissance performed 
by WAC" from August 22 through August 24, 1994. Most sample locations have been chosen 
to be collected in areas of low topography or other depositional areas in the wetlands where 
contaminants might accumulate as a result of non-point source influences. Sample locations 
were also placed in areas which appear most likely influenced by outfalls or other point sources 
of contamination. These sample locations have also been viewed in relation to previous sample 
results. Every effort was made to avoid duplicating data. No samples are planned to be 
collected from locations at or near previous sample locations. Justification for the number of 
samples chosen based on the site reconnaissance is explained below. 

Wetlands 7, 8, and 64 24 Sediment and Five Surface Water Samples 

Wetland 6 drains into this area, which expands into the Yacht Basin. This area consists 
primarily of estuarine wetlands. Two point sources into this wetland complex have been 
identified. One is Wetland 6 itself and the other is an outfall at the southwestern portion of this 
wetland complex near where Wetland 6 drains into it. Sediment samples will be chosen at each 
of these outfalls to determine any possible contaminant influences from them. Because no point 
sources were noted in this area, sample locations along the edges of this wetland complex have 
been chosen in natural depositional areas to detennine if any contaminants are present in the 
sediment. Sediment samples have also been chosen in transects across the open portion of this 
wetland complex. Because there were no point sources noted in this area, these transects should 
yield an idea of the presence of any contaminants which may be in the sediment. Five surface 
water samples have also been chosen in areas of this wetland which will be used to determine 
whether any contaminants are present in the surface water and if so, the kind of gradient in 
which they may be distributed. 

e 

Wetland 5 Nine Sediment and Five Surface Water Samples 

Two sediment sample locations were chosen at the western side of Wetland 5 ,  where it 
originates at a drainage culvert from the golf course area and where groundwater seeps appear 
to be feeding this wetland. The sediment was very sandy in these areas. Three sediment 
samples were chosen around the location of the former waste-receiving structure, which has 
since been removed. These samples should help detennine what type of con taminant gradient 
may exist from the effects of the waste-receiving structure. Sediment in this area is very rich 
in organics. These type of sediments typically retain contaminants for a relatively long period 
of time. One sediment sample was chosen at the south-centd portion of this wetland to 
determine whether there may be other contaminant sources in this area of the wetland. One 
sediment sample was also chosen near where this wetland drains eastwardly underneath Murray 
Road. The sediment in this area was sandy. This sample should determine whether any 



con taminants have impacted the eastern end -of this wetland and may be transporting 
contaminants underneath Murray Road into Wetland 5B. Two sediment samples were also 
chosen east of where this w e h d  drains underneath Murray Road. These sample locations were 
placed to detect any contaminants which may be present due to wetland-related influences from 
west of Murray Road and possible impacts from Site 36, the Industrial Waste Sewer, which 
extends up to this portion of Murray Road. 

Five surface water samples have been planned for this wetland. All five are roughly evenly 
spaced across Wetland 5A and Wetland 5B to determine what type of contamination gradient 
may exist within the surface water. This contamination gradient may extend underneath Murray 
Road due to possible influences from the wetland west of Murray Road and Site 36. 

Wetland 6 11 Sediment and Three Surface Water Samples 

Wetland 6 is a relatively shallow, channelized drainage ditch that is cement-lined for most of its 
length. It contains mostly sand with organics and vegetation in scattered areas. Eleven outfalls 
were noted as feeding into this wetland. A sediment sample is planned to be collected from 
where each outfall leads into Wetland 6. Three surface water samples are also planned to be 
collected at an evenly spaced interval along the wetland to determine whether a contamination 
gradient may exist across the surface water. If any of these outfalls appears active during the 
sampling event, a surface water sample will also be collected from one of them. 

Wetland 1 Four Sediment and Two Surface Water Samples a 
Wetland 1, which was not found during the relatively dry summer of 1993, was found during 
the wetter summer of 1994. It does not appear to have any point sources, so sample locations 
were chosen in areas which appeared to have sediments high in organic content or relatively 
deeper water. EPA and E / A M  sediment sample results showed contaminant concnetrations 
above the SSV. Four sediment samples were chosen in a gradient across the wetland to 
determine how these contaminants may be distributed and what their source may be. The two 
surface water samples are spaced across a gradient to determine how any contaminants, if 
present, may be distributed across the surface water. 

Wetland 3 Six Sediment and Two Surface Water Samples 

Wetland 3 appears to be influenced by an approximately four-footdiameter groundwater seep 
at its southern end. Other apparent groundwater seeps were noted along the western portion of 
this wetland. Based on the EPA and WA&H data, SSV values have been exceeded for metals 
and pesticides. Six sediment samples were chosen dong a gradient to help determine any other 
possible sources of contamination and how the con taminants may be distributed in the sediment. 

e Two of these six sediment samples were chosen along the western edge of this wetland to 



determine the potential impact from two of the lq-er  groundwater seeps along the western edge 
of this wetland. Two of the sediment samples were chosen at the northern end of the wetland 
to determine the possible extent of pesticide contaminants found in the sediment from the EPA 
and E/A&H samples collected at the northern end of this wetland. The remaining two sediment 
samples were chosen to help determine the presence and distribution of sediment contaminants 
in other portions of this wetland. Two surface water samples were chosen to determine any 
additional sources of contamination and how surface water contaminants may be distributed in 
this wetland. 

Wetland 4D Five Sediment and Three Surface Water Samples 

Wetland 4 is surrounded by the golf course. It is divided into Wetlands 4A, 4B, 4C, and 40. 
Wetland 4D, which drains into Bayou Grande, receives drainage from Wetlands 4A through 4C 
and also from Wetland 3. This wetland is potentially impacted from Site 1 via Wetland 3. Five 
sediment samples are planned to be collected from Wetland 4D. Two of the five sediment 
samples will be collected near two outfalls which appear to drain from adjacent Wetland 3. The 
sediment in these areas appeared to have a reddish hue, apparently due to the high iron content 
of the sediment or surface water. A similar hue was noted in Wetland 3. Two sediment 
samples were chosen in the deeper area of this wetland, where con taminants are likely to 
accumulate. A fifth sediment sample was chosen in a depositional area near where the wetland 
drains into Bayou Grande to capture any contaminants which may be migrating from and into 
the Bayou Grande. Three surface water samples are also spaced across this wetland to 
determine how surface water contaminants, if any, are distributed across the wetland. 

Wetland 15 Four Sediment and Two Surface Water Samples 

Wetland 15 is an estuarine wetland adjacent to Bayou Grande, Site 1, and the NAS Pensacola 
golf course. The substrate appears to be primarily sand. It is possible that any groundwater 
contaminants from Site 1 or surface water contaminants from the golf course may be impacting 
this wetland. One sampling location was placed several feet off the shore nearest Site 1 to 
capture any possible impacts from the golf course. The remaining three sediment sample 
locations were spatially distributed in the wetland to capture any contaminants which may be 
present as a result of potential groundwater influences from Site 1. Two surface water samples 
are also spaced to determine if a contamination gradient exists in the surface water. 

Wetland 16 Three Sediment and Two Surface Water Samples 

Wetland 16 is adjacent to Bayou Grande, Site 1, and the NAS Pensacola Boy Scout campground. 
The substrate appears to be primarily sand. Based on the previous E/A&H investigation at this 
wetland, it appeared to be fed by groundwater influences from Site 1. As a result, it is possible 
that potential groundwater contaminants from Site 1 may be impacting this wetland. Three 
sediment samples were chosen between where the EPA and E/A&H collected sediment samples 
to help delineate the extent of sediment contamination. Two surface water samples have also . 



been chosen to help develop an idea of the distribution of any surface water contaminants across 
the wetland. 

Wetland 17 Three Sediment and One Surface Water Samples 

Wetland 17 is northwest of Site 1. It is much smaller than either Wetland 15 and 16 and 
appears much more influenced by Bayou Gmde than either Wetlands 15 or 16. However, 
samples are needed to determine whether Site 1 may be impacting this wetland. One sediment 
sample was placed several feet off the shore n w s t  Site 1 and two sediment samples are near 
the center of the wetland. One surface water sample is planned to be collected at the shore of 
t h i s  wetland nearest Site 1. 

Wetland 18 Four Sediment and Two Surface Water Samples 

This wetland appears to begin at a freshwater seep that may be influenced by Site 1. The 
sediment appears to be a dark, organic muck, which can typically retain contaminants for a 
much longer time than most sediment types. EPA and WA&H have studied the sediments at 
opposite ends of this wetland. As a result, four sediment samples have been placed along a 
gradient to help determine what type of contaminant gradient may exist in the sediment of this 
wetland. Two surface water samples have also been chosen at two locations, one of which 
should represent the freshwater portion of this wetland and the other at a location which should 
represent the estuarine portion. 

Wetlands 10 and l2 Five Sediment and Two Surface Water Samples 

Wetlands 10 and 12 are in the vicinity of OU 10. It is channelized in most areas before draining 
into Pensacola Bay. One sediment sample in Wetland 12 was chosen in an area where above- 
ground storage tanks (ASTs) and an outfall are suspected of impacting the wetland. A strong 
organic-type odor was present in this area. A sheen was also present on the surface water. The 
other sediment sample in Wetland 12 was chosen near the helicopter pad, where a UST was 
reportedly located. This sediment was found to be very sandy with a small amount of organics. 
Two sediment samples were chosen in a canal area at the western end of Wetland 10, which 
appears to receive runoff from Chevalier Field. The sediment had a high concentration of 
organics in this area. Two surface water samples were also chosen, with one in the 
northernmost portion of Wetland 12 and the other near the westem-most portion of Wetland 10 
where potential influences from Chevalier Field would be detected. 

Four sediment and four surface water samples have already been collected in Wetland 10. 
Samples to be analyzed for TOC and grain size will be collected at the four previous sample 
locations. 



Wetland 63A Five Sediment and Two Suiface Water Samples 

Wetland 63A is adjacent to Pensacola Bay. It may be impacted by Site 14, the Dredge Spoil 
Fill Area, Building 3380, and sites on Chevalier Field. Three sediment samples were chosen 
for specific areas where it is considered that Site 14, Building 3380, or Chevalier Field may 
most likely impact the wetland via surficial influences. Sulfide odors and rich organic substrates 
were noted in the sediment where these three samples are planned to be collected. These type 
of sediments typically retain contaminants much more readily than the more sandy-type 
sediments found in some Pensacola area wetlands. A transect of two samples is also planned 
for the deeper portion of this wetland near its center, where any potential groundwater impacts 
may be detected. Sediment in this area was sandy with some organic layers noted at the surface. 
Two surface water samples were also chosen at different ends of this wetland to better determine 
whether any contaminants are present in the surface water and, if so, if any type of contaminant 
gradient may exist across the surface water. 

Wetland 63B Four Sediment and Two Surface Water Samples 

Wetland 63B is also adjacent to Pensacola Bay. It may be impacted by Site 14 and Chevalier 
Field. Two sediment samples were chosen where the wetland borders Chevalier Field to detect 
any possible surface influences from these sites. The sediment in these areas had a strong sulfur 
odor and was rich in organics. This type of sediment characteristically retains contaminants for 
a much longer time than the sandy type of sediments found in some Pensacola area wetlands. 
Two sediment samples were also chosen in the deeper area of standing water where contaminants 
migrating via groundwater from Site 14 or Chevalier Field may be detected. Two surface water 
samples were also chosen at different ends of this wetland to better determine whether any 
contaminants are present in the surface water and, if so, if any type of contaminant gradient may 
exist across the surface water. 

@ 

Wetland W1 Three Surface Water Samples 

Wetland W l  is a palustrine emergent wetland that is relatively shallow. Thirteen sediment 
samples were collected from this wetland as part of the Site 3 RI. For now, the sediment has 
been adequately characterized in this wetland. However, three surface water samples are 
planned to be collected since none were collected during the Site 3 RI. These surface water 
samples should help determine whether a contamination gradient exists across the surface water 
of this wetland. 

Wetland 52 Complex 

The Wetland 52 complex covers approximately 100 acres directly south of Forrest Sherman 
Field. The area has been subdivided into eight wetlands (Wetland 48, 52A, 52B, 52C, 52D, 
52E, 55, and 74). Only wetlands 48, 52A, and 52D are proposed to be sampled. Sample 
locations and justification are as follows: 



Wetland 48 Two Sediment and One Surface Water Samples 

This sample was chosen to differentiate between Wetlands 48 and 52A/B. The sample location 
was placed in an area of high sedimentation immediately west of a culvert that tmnsports surface 
water under the road leading to the base Small Arms Facility and Fuel Farm. It should depict 
any contaminants flowing from Wetland 48 into Wetland 52A/B. 

Wetland 52A Two Sediment and One Surface Water Samples 

It was noted during the site reconnaissance thata stream passes west to east along the border 
between Wetlands 52A and 52B. This stream continues across both sections of Wetland 52D, 
through 52E, and empties into Sheman’s Inlet after passing under Blue Angel Parkway. This 
stream may originate in Wetland 48 and follow a topographic low across 52A/B. It disappears 
underground in the western part of 52A/B and reappears as surface flow in the eastern part of 
52NB. Two sediment samples and one surface water sample were chosen in the groundwater 
discharge zone that reappears in Wetland 52A. The sediment here appeared dense and organic. 
Groundwater emerged into this portion of the wetland at a high flow rate, discharging into a 3- 
foot-wide channel about 1 foot deep that flowed to the east. There was no evidence of additional 
discharge or additional sources into Wetland 52 farther downstream. The team found and 
followed a topographic low that showed evidence of sporadic and periodic ponding, but not a 
stream. The are was virtually impassable because of the dense forest in the area. 

Sites 19 and 3 are the potential contaminant sources which may impact this area of the wetland. 
It is not anticipated that there are any additional contaminant sources into this wetland until it 
drains underneath Blue Angel Parkway much farther to the east. 

Wetland 52A (western portion) Two Sediment and One Surface Water Samples 

This is the western portion of the Wetland 52 complex. Here the stream is wider, deeper, and 
slower as it receives a broad area of surface water flow from both the northern and southern 
portions of the western part of Wetland 52A and possibly Site 4. There is little infomation 
known about Site 4 in terns of possible contaminant migration or nature of contaminants. 

Because of potential influences from Site 4, two sediment samples were chosen in low-lying 
areas that appeared to have si@icant deposits of organic vegetation and standing water. 

Wetland 72 Two Sediment and One Surface Water Samples 

Wetland 72 begins as a drainage culvert fed by four large cement pipes. The source of this 
wetland is suspected to be drainage from Site 3 and Wetland W1. Two sediment samples and 
one surface water sample will be collected at this outfall to determine the likelihood of impact 
at the origin of this wetland. The sediment in this wetland appeared to be sandy with little 
organics present. No other impacts are expected to occur in this wesland since it is surrounded 



by forests and fields until it drains into Wetland 39 and then into Bayou Grande. e 
Wetland 57 Two Sediment and One Surface Water Samples 

Wetland 57 may be impacted by activities at Site 4. Little information is known about Site 4 
to determine about the nature of the contaminants or their migration pathways. Two sediment 
and one surface water samples are chosen to determine if any contaminants are present. 

Wetland 58 Two Sediment and One Surface Water Samples 

Wetland 58 may be impacted by activities at Site 4. Little information is known about Site 4 
to determine the nature of the contaminants or their migration pathways. Two sediment samples 
and one surface water sample are chosen to determine if any impacts are present. 

Wetland 19A Three Sediment and Two Surface Water Samples 

The eastern portion of this wetland is a cement-lined drainage ditch. The sediment is primarily 
sandy with some organics at the surface. Because little is known about Site 16, which 
potentially impacts this wetland, sample locations were chosen in areas which appear most 
potentially contaminated. Approximately 200 feet downstream, the lining stops, creating a small 
waterfall and pool. Farther downstream, approximately 700 feet, another small flow-restricting 
structure creates a second minor fall and pool. The two sediment sample locations were placed 
in deposition areas slightly downstream from each of these falls. No samples sediment samples 
could be collected from the upstream cement-lined portion of the ditch. Within the estuarine 
portion, one sediment sample and one surface water sample are planned to be collected in 
depositional areas which may be impacted by Site 16. 

e 

Wetland W2 Two Sediment and One Surface Water Samples 

After Wetland 1 drains into it, Wetland W2 passes by Site 16 and drains into Bayou Grande. 
Two sediment samples and one surface water sample are chosen in areas potentially impacted 
by Site 16. Because little information is known about Site 16, sample locations were placed in 
locations considered likely areas of contaminant deposition. Two sediment sample locations are 
planned to be collected in areas of low water flow and high sedimentation where any 
contaminants would likely accumulate. One surface water sample was also chosen for this area 
to determine if the surface water is impacted. 

Wetland 56 

Wetland 56 may be impacted by activities at Site 4. Little information is known about Site 4 
to determine about the nature of the contaminants or their migration pathways. Two sediment 

Two Sediment and One Surface Water Samples 



samples and one surface water sample are chosen- to determine the presence of any impacts. 

0 
Wetland 79 Three Sediment and One Surface Water Samples 

This is a palustrine emergent wetland that does not appear to have any point source influences. 
Little information is known about Sites 5 or 6, which are suspected of impacting this wetland. 
Three sediment samples were chosen in areas of this wetland that had a higher organic content 
in the sediment. One surface water sample was also chosen to determine whether any surface 
water contaminants may be present. 

Wetlands 25,32, and 33 Three Sediment and Two Surface Water Samples in Each 

All of these wetlands appear to originate as palustrine emergent wetlands which change to 
estuarine emergent as they drain into either Pensacola Bay or Bayou Gmde. None of these 
wetlands appears to be near any potential impacts from any of the 20 IR sites. None of these 
wetiands appears to be influenced by any building or any other man-related influences which 
may impact these wetlands. AU of these wetlands are at relatively remote areas of the base. 

Sediment and surface water sample locations were all chosen within areas of likely sediment 
deposition. The estuarine portions of these wetlands appeared to have a sandy substrate, 
whereas the palustrine portion of these wetlands appeared to have a more organic substrate. 
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F I E L D  INVESTIGATION 
NAVAL A I R  S T A T I O N  PENSACOLA ( N A S P )  

PENSACOLA, FLORIDA 

INTRODUCTION 

A field investigation with sampling was performed by US-EPA, 
Region IV, Environmental Services Division (ESD), Environmental 
Compliance Branch (ECB), Hazardous Waste Section (HWS), the week 
of July 13, 1992, at the subject site at the request of Allison 
Drew, Federal Facilities Branch, Waste Management Division. One 
potable water sample, one waste, four groundwater, Twenty-one 
surface water, and twenty-five sediment samples were collected. 
The NASP is located in Pensacola, Florida, as shown in Figure 1. 
A site map showing the facility is provided in Figure 2 .  Figure 
3 shows the areas sampled for this investigation. 

BACKGROUND 

Site 1 is an approximately 80 acre inactive sanitary located 0.5 
mile northeast of Sherman Field (see Figure 2 ) .  The landfill was 
in operation from the mid 1950's to 1976. Waste was placed in 
rubble dumps and landfill cells. Some open burning of wastes 
occurred. Industrial and sanitary solid wastes were accepted, 
including hazardous waste. The quantity of waste material is 
unknown. 

Site 11 is an approximately 18 acre area adjacent to an unnamed 
arm of Bayou Grande (see Figure 2 ) .  It was originally a low 
swampy area, but from the mid 1930's to the mid 1950's it was 
used as a disposal area for wastes from aircraft engine 
overhauls, waste oils, lumber, and other materials which could be 
burned. It is estimated that approximately 2 4  cubic yards of 
material were placed in the area daily. 

Site 30 is the freshwater wetland agd-dr-aingge ditch irsed 'by the 
pla$ing shops located in buildings 649 pnd.7_.55. 
were periodically emptied into the wetland from the mid 1940's to 
1976. Contaminants include waste solvents, acid, chromium, 
cadmium, cyanide, etc. The total volume of material disposed is 
estimated to be between 241,000 to 2,820,000 gallons. 

Elating tanks 

O B J E C T I V E S  

The objectives of the study were to provide high quality baseline 
information on the marsh sediments and surface water: and Bayou 
Grande sediments and surface water at sites 1, 11, and 30. The 
four groundwater monitoring wells were sampled to provide 
information on groundwater contaminants at Sites 1 and 11. The 
standby potable well was sampled to provide information on the 



lower aquifer and for reasons of public health. 
was collected to characterize the previously unknown waste 
receiving structure found by US-EPA in wetland $ 5 .  

The waste sample 

SUMMARY 

Significant contamination was observed at all three sites. 
Specifically, sediments were contaminated at wetlands Nos. 16, 3 ,  
and 4 at site 1; wetland No. 64 at site 11 (especially near the 
marina); and at wetland No. 5 (site 30). 

METHODOLOGY 

Several wetland areas of interest were identified by the Navy and 
US-EPA for sampling during the subject investigation. 
wetlands classification, boundaries and numbering system were 
developed by the Ecological Support Branch of ESD for the Navy. 
Some of the areas given local names on the Navy's base map are 
also used. Wetlands areas that are tidally influenced were 
inspected and sampled at ebb tide. 

The 

Appendix D presents the tide predictions for the week of July 13. 
Field work in tidally influenced areas began 3- 4  hours following 
high tide each morning. 
opportunity to locate leachate seeps and collect worst case 
samples of the surface waters in the marshes and the discharges 
to Bayou Grande. 
augers, where possible. Surface water samples were collected by 
dipping the containers. Vertical profiling of the water column 
was not necessary due to shallow conditions and mixing from tidal 
effects . 
All samples were collected in accordance with the US-EPA, Region 
IV, Environmental Services Division, Environmental Compliance 
Branch Standard Operatinu Procedures and Oualitv Assurance 
Manual, February 1, 1991 (ECBSOPQAM). 

All samples were analyzed in accordance with the Analytical 
Support Branch Laboratory ODerations and Oualitv Control Manual, 
September, 1990. All samples were analyzed for the TCL/TAL. 

This provided investigators the best 

Sediment samples were collected using hand 

RESULTS 

Figures referred to in this report are located in Appendix A. 
Analytical data is summarized in Appendix B. Summary 
descriptions of sample stations and samples are in Appendix C. 
As mentioned above, a tide chart for the week of this 
investigation is provided in Appendix D. 
sheets are included in Appendix E. 

Raw analytical data 
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Site 1 

Site 1 is a large inactive landfill in the north-central portion 
of the base, with several tidal marshes on its border (see Figure 
4 ) .  The following areas of interest at site 1 were identified 
and sampled during the subject field investigation. 

Wetland tll (un-named) 

Samples were collected as shown in Figure 4. The analytical data 
is summarized in Table 1. No visible leachate or other evidence 
of waste disposal was seen in this area, although sample SD-001- 
01 contained a small amount of what appeared to be concrete. 

Samples SD-001-01 and SO-002-01 were collected from a (dry) 
unnamed drainage ditch originating in wetland #1. Sample SD-003- 
01 was collected from the south east drainage ditch (which had 
running water) upgradient of the confluence of the two ditches. 

The sediment samples from the unnamed ditch contained low levels 
of chromium, lead, PCB-1260, gamma-chlordane, phenanthrene, 
fluoranthene, and pyrene. With the exception of lead, which was 
detected at a concentration level one order of magnitude less 
than samples SD-001-01 and SD-002-01, none of these metals or 
compounds were detected in the south east drainage ditch sediment 
sample. 

Wetland $18 (un-named) 

Samples were collected as shown in Figure 4. The analytical data 
is summarized in Tables 2 and 3 .  No visible leachate or other 
evidence of waste disposal was seen in this area. 

Samples SW-001-18 and SD-001-18 were collected in Bayou Grande at 
the inlet to wetland #18. Samples SW-002-18 and SD-002-18 were 
collected within the wetland. 

Both surface water samples contained low levels of lead (11 ug/l 
in SW-001-18 and 10 ug/l in SW-002-18). No other significant 
metals concentrations were detected in these water samples. In 
addition, no significant organic compounds were detected in these 
surface water samples. 

The sediment samples showed more significant contamination at 
higher levels. Both sediment samples contained chromium, lead, 
4,4'-DDT, 4,4'-DDE, and 4,4'-DDD. These metals and compounds 
were generally present at one order of magnitude greater 
concentration in the wetland sample than in the Bayou Grande 
sample. 4,4'-DDT was present in both samples at the same order 
of magnitude. Arsenic was present ( 4 . 4  mg/kg) in the Bayou 
Grande sample, but not the wetland sample. Chloroform was 
present in the wetland sample at 5J ug/kg. 



- 5 -  

Wetland t17 (un-named) 

Samples were collected as shown in Figure 4. The analytical data 
is summarized in Tables 2 and 3. Suspected leachate staining was 
seen in this wetland, and SD-002-17 was collected in this stained 
area. 

Samples SW-001-17 and SD-001-17 were collected in Bayou Grande, 
at the inlet to wetland #18, samples SW-002-17 and SD-002-17 were 
collected within the wetland. 

Both surface water samples were free of significant 
contamination. Both sediment samples contained low levels of 
lead (<5 mg/kg) and SD-001-17 contained 2.3JN ug/kg of 4,4'-DDE. 
No other significant contamination was noted, despite the 
apparent leachate staining. 

Wetland =16 (North Marsh) 

Samples were collected as shown in Figure 4 .  The analytical data 
is summarized in Tables 2 and 3. Apparent leachate staining was 
observed in this wetland at sampling station SW-003-16 and SD- 
003-16. Sampling stations SW-002-16, SD-002-16, and SW-003-16 
and SD-003-16 were located in areas of obvious waste disposal. 

Samples SW-001-16 and SD-001-16 were collected in Bayou Grande, 
at the inlet to wetland $16. A t  low tide this inlet is ill 
defined because the tidal flat is exposed; and the water draining 
from the wetland does not enter Bayou Grande at a well defined 
point. Samples SW-002-16, SW-003-16, SW-004-16, SD-002-16, SD- 
003-16, and SD-004-16 were collected within wetland #16. 

Three of the surface water samples (including SW-001-16, the 
Bayou Grande sample) contained barium at low levels (27J to 50 
ug/l), but no barium was detected in SW-004-16. Mercury (0.34 
ug/l) and petroleum product ( o i l )  were detected in SW-002-16. No 
other significant contaminants were detected in these surface 
water samples. 

The Bayou Grande sediment sample (SD-001-16) was relatively free 
of contaminants. The only significant contaminant was lead, 
present at 2.4 mg/kg. Sediment samples SD-002-16 and SD-003-16 
were heavily contaminated with metals, and contained low levels 
of pesticides. 
(8.9 and 16 mq/kg); barium (12 and 30 mg/kg); chromium (22J and 
69J mg/kg); and lead (200 and 170 mg/kg). Silver was present in 
SD-002-16 at 11 mg/kg. In addition, SD-003-16 contained low 
levels of chloroform (3J ug/kg) and chlorobenzene (7J ug/kg). 
Sample SD-004-16 was relatively uncontaminated, containing low 
levels of chromium (23J mg/kg) , lead (36 mg/kg) and 4,4'-DDE 
(4.2J ug/kg). 

Both SD-002-16 and SD-003-16 contained arsenic 
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Wetland #15 (Bayou Grande Marsh) 

Samples were colle.cted as shown in Figure 4 .  The analytical data 
is summarized in Tables 2 and 3. No leachate staining was 
apparent in this wetland. 

Samples SW-001-15 and SD-001-15 were collected in Bayou Grande at 
the inlet to wetland #15, amid the emergent grasses at the 
shoreline. Samples SW-002-15 and SD-002-15 were collected within 
the wetland. A golf tee was under construction next to the 
wetland during the sampling event. 

The Bayou Grande surface water.sample contained low levels of 
mercury (0.26 ug/l), and no other detectable contaminants. The 
surface water sample collected within the wetland (SW-002-15) 
contained 465 ug/l barium and 10 ug/l lead. In addition, this 
sample contained low levels of several extractable organic 
compounds. 

The Bayou Grande sediment sample contained low levels of lead 
(1.8 mq/kg) and low levels of three extractable organic 
compounds: phenanthrene (475 ug/kg), fluoranthene (505 ug/kg) and 
pyrene (39J ug/kg). The wetland sediment sample (SD-002-15) 
contained barium (14 mg/kg), chromium (21J mg/kg) and lead (19 
mg/kg). No other significant contaminants were detected in this 
sample. 

Wetland $ 3  (Beaver Marsh) 

Samples were collected as shown in Figure 4 .  The analytical data 
is summarized in Tables 2 and 3. Leachate staining was very 
apparent in this wetland. 

The surface water sample (SW-001-03) collected at this station 
contained 345 ug/l of barium and 14J ug/l of lead. No other 
significant contaminants were detected in this sample. 

The sediment sample collected at this station was contaminated 
with heavy metals, pesticides, and petroleum product (oil). The 
significant metals detected were silver (12 mg/kg) ,  arsenic (18 
mg/kg) , barium (92 mg/kg) , chromium (23J mg/kg), lead ( 4 2  mg/kg), 
and vanadium ( 5 2  mg/kg). The pesticides detected were 4,4'-DDT 
(13 ug/kq), 4,4'-DDE (8.9N ug/kg) and 4,4'-DDD (17 ug/kg). 

Wetland $4 (Golf Course Marsh) 

Prior to the construction of the A.C.  Read Golf Course, this 
wetland was part of wetland # 3 .  They are still hydraulically 
connected by a storm drain crossing the golf course. Samples 
were collected a s  shown in Figure 4 .  The analytical data is 
summarized in Tables 2 and 3 .  Leachate staining was very 
apparent at the sampling station immediately downgradient of 
wetland # 3 .  



No significant contamination was detected in the Bayou Grande 
surface water sample (SW-001-04)- The contamination detected in 
the wetland surface water sample (SW-002-04) was very similar to 
that found in SW-001-03. Barium was detected at 34 ug/l and lead 
at 14 ug/l. 

The Bayou Grande sediment sample (SD-001-04) contained chromium 
(3.15 mg/kg) and lead (12 mg/kg). Significant extractable 
organic compounds (PAHIS) detected were benzo(a)anthracene (660 
ug/kg), chrysene ( 5 8 0  ug/kg), benzo(b and/or k)fluoranthene (1600 
ug/kg), and benzo-a-pyrene ( 7 5 0  ug/kg). No other significant 
contaminants were detected in this sample. The wetland sediment 
sample was contaminated with arsenic (13 mg/kg), chromium (305 
mg/kg), lead (65 mg/kg), 4,4*-DDT (18 ug/kg), 4,4*-DDE (11 
ug/kg), 4,4'-DDD (22 ug/kg), and gamma-chlordane (3.5 ug/kg). 

Site 11 

Site 11 is a smaller inactive landfill on the western edge of a 
large un-named inlet of Bayou Grande. The inlet receives surface 
water runoff from the industrialized area of the base. 

Wetlands t7, #8, and #64 (un-named) 

Samples were collected as shown in Figure 5 .  The analytical data 
is summarized in Tables 4 and 5 .  For convenience, all samples 
were labeled as if collected from wetland # 6 4 .  No leachate 
staining or obvious waste disposal was noted during this samplinq 
event. The headwater surface water sample (SW-001-64) was 
visibly contaminated with a whitish/grey liquid discharging from 
a storm drain. 

The Bayou Grande surface water sample contained barium (26 ug/l) 
and lead (13 ug/l). No other significant contarninants were found 
in this sample. In contrast, the Bayou Grande sediment sample 
was heavily contaminated with metals, along with lower levels of 
pesticides and extractable organic compounds. Metal 
contamination of significance included arsenic (9.6 mg/kg), 
barium (22 mg/kq), cadmium (44 mg/kg), chromium (1,400 mg/kg), 
copper (180 mg/kg), nickel (22 mg/kg), lead (540 mg/kg), vanadium 
(34 mg/kg) , and mercury (0.48 mg/kg) . Pesticides detected were 
4,4'-DDE (21 ug/kg) and 4,4'-DDD (26N ug/kg). In addition, 
benzo(a)anthracene was detected at 3405 ug/kg, along with 
petroleum product (oil). 

The wetland surface water samples (SW-001-64, SW-002-64, SW-003- 
64) contained some heavy metals. SW-001-64 contained 17 ug/l 
lead, but no other contaminants were detected. SW-002-64 
contained 26 ug/l barium and 14 ug/l lead. By contrast, SW-003- 
64 contained 26 ug/l barium, 13 ug/l lead, 6,600 ug/l bis(2- 
ethylhexyl)phthalate, and 1J ug/l 1,l-dichloroethane. No other 
contaminants were found in these samples. 
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As might be anticipated, the wetland sediment samples contained a 
much broader range of contaminants than the surface water 
samples. SD-001-64. contained 2.7J mg/kg chromium, 21 mg/kq lead, 
1.45 ug/kg 3,4'-DDE, 2205 ug/kg benzo(a)anthracene and 2505 ug/kg 
chrysene. SD-002-64 contained 2 mg/kg cadmium, 99J mg/kg 
chromium, 32 mq/kg lead, 6.3 ug/kg 4,4'-DDE, 11N ug/kg 4,4'-DDD, 
and oil. SD-003-64 contained 8.5 mg/kg cadmium, 550 mg/kg 
chromium, 310 mg/kg lead, 55J mg/kg vanadium, 21 ug/kg 4,4'-DDE, 

benzo(a)anthracene, 3605 ug/kg chrysene, 650 ug/kg benzo(b and/or 
k )  anthracene, and o i l .  

38N ug/kg 4,4'-DDD, 74N ug/kg PCB-1260, 3705 ug/kg 

Site 30 

Site 30 is an industrial area that formerly discharged untreated 
wastes (such as plating wastes) to wetland # 5 .  The runoff from 
this wetland eventually drains into the unnamed arm of Bayou 
Grande investigated as part of site 11. 

Wetland =5 (un-named, freshwater) 

Samples were collected as shown in Figure 5 .  The analytical data 
is summarized in Tables 6 and 7 .  No leachate staining was noted 
during this sampling event, although a waste receiving structure 
was located in the wetland. 

Sample SD-001-05, the upgradient soil/sediment sample contained 
2.9 mg/kg lead. No other contaminants were detected in this 
sample. 

The second sampling station (SW-002-05, SD-002-05) was collected 
in the area adjacent to the waste receiving structure. SW-002-05 
contained beryllium (165 ug/l), cadmium (16J ug/l), cobalt (12J 
u g / l ) ,  chromium (755 u g / l ) ,  copper (26J ug/l), and lead (180J 
ug/l). No other significant contaminants were detected in this 
sample. The sediment sample collected adjacent to the waste 
receiving structure contained 130 mg/kg barium, 26 mg/kg cadmium, 
45 mg/kg cobalt, 2905 mg/kg chromium, 73 mg/kg copper, 81 mg/kg 
nickel, 760 mg/kg lead, 1.2 mg/kg mercury, 27 ug/kg 4,4'-DDE, 120 
ug/kg PCB-1260, oil, and chloroform at 2J ug/kg. The waste 
sample collected from the receiving structure was heavily 
contaminated. SD-004-05 contained 260J mg/kg silver, 2.2 mg/kg 
arsenic, 74 mg/kg barium, 1,400 mg/kg cadmium, 70 mg/kg cobalt, 
2,600 mg/kg chromium, 420 mq/kg copper, 7 5 0  mg/kg nickel, 7,100 
mg/kg lead, 1.8 mg/kq mercury, oil, 2 4  mg/kg vinyl chloride, 27 
mg/kg cis-1,2-dichloroethene, 0.98J mg/kg trans-1,2- 
dichloroethene, 2 . 5 5  mg/kg l,l,l-trichloroethane, 12 mg/kg 
toluene, 6.25 mg/kg (m- and/or p-)xylene, and 1.6J mg/kg o- 
xylene. 

The final sampling station (SW-003-05, SD-003-05) was located at 
the discharge point to a culvert beneath Murray Road. SW-003-05 
contained llJ ug/l lead, 35 ug/l chloroform, 3J ug/l 
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bromodichloromethane, 45 ug/l dibromochloromethane, and 25 ug/l 
bromoform. The sediment sample (SD-003-05) contained 10 mg/kg 
silver, 7.65 mg/kg chromium, 3 3  mg/kg lead, 75 ug/kg PCB-1254, 
and 2J ug/kg chloroform. 

Control Wetland 

Wetland #39 (un-named) 

Control stations were located in Bayou Grande at the discharge 
point and at the upper end of the open water. Samples were 
collected as shown in Figure 6 .  The analytical data is 
summarized in Tables 8 and 9. No leachate staining was noted 
during this sampling event. 

The only significant contaminant detected in the Bayou Grande 
surface water sample (SW-001-39) was lead at 7 ug/l. Likewise, 
the only significant contaminant in the wetland surface water 
sample was lead at 6 ug/l. 

The Bayou Grande sediment sample (SD-001-39) contained no 
detectable contaminants. The wetland sediment sample (SD-002-39) 
contained lead at 7.8 mg/kg. No other significant contaminants 
were detected. 

Monitorins Wells 

Four monitoring wells were sampled, two from Site 1, and two from 
Site 11. Site 1 wells sampled were GM-04 (GW-001-04), and GM-05 
(GW-001-05). These wells are located on F i g u r e  4 .  The 
analytical data is summarized in T a b l e  10. Site 11 wells sampled 
were GM-28 (GW-001-28) and GM-47 (GW-001-47). These wells are 
located on Figure 5 .  The analytical data is summarized in T a b l e  
10. 

Sample GW-001-04 contained 47 ug/l barium, 10 u g / l  lead, 35 ug/l 
1,4-dichlorobenzene, and 35 ug/l chlorobenzene. GW-001-05 
contained 8 ug/l lead. No other significant contaminants were 
detected in this sample. 

Sample GW-001-28 contained 9J ug/l lead, oil, 2J ug/l 1,2- 
dichloroethene, and 3J ug/l benzene. Sample GW-001-47 contained 
3 3  ug/l barium, 10 ug/l lead, oil, 18 ug/l vinyl chloride, 3J 
ug/l 1,2-dichloroethene, 25 ug/l benzene, 4J ug/l toluene, 20 
ug/l ethyl benzene, and 45 ug/l total xylenes. 

Potable Well 

The standby potable well in building 696 was sampled (PW-01-696). 
The well is located as shown on Figure 3. The analytical data is 
summarized in T a b l e  10. 



- 10 - 

Sample PW-01-696 contained 27 ug/l barium, 7 ug/l lead, 25 ug/l 
chloroform, 2J ug/l bromodichlorqmethane, 3J ug/l dibromochloro- 
methane, and 2 5  ug/l bromoform. 

CONCLUSIONS 

Site 1 

The estuarine emergent wetlands (Nos. 3, 4, 15, 16, 17, and 18) 
located at the northern end of Site 1, between Site 1 and Bayou 
Grande contain varying amounts of contamination. All of the 
observed contaminants, however, cannot be directly attributed to 
the abandoned landfill that compromises Site 1. In particular, 
the DDT constituents may be the residual of past practices in 
mosquito control within the wetlands themselves. In addition, 
lead appears to be a fairly ubiquitous contaminant of the 
environment at NASP, albeit at low levels. Higher levels of lead 
contamination (10 ug/l and greater in surface water samples, 10 
mg/kg and greater in sediment samples) may indicate leaching from 
the site, but this is not certain. Concentrations of lead in 
sediment samples greater than 30 mg/kg might reasonably be 
assumed to be associated with past disposal practices at the site 
1 landfill, especially as most of these higher concentration 
samples were associated with leachate staininc: o r  observed waste 
materials present in the samples. Contaminants such as silver, 
arsenic, chromium, and mercury may also be reasonably assumed to 
originate from the disposal practices at site 1, as these 
materials were absent from all control station samples. 

One objective of this study was to determine whether or not 
contaminants from site 1 were reaching Bayou Grande via the 
wetlands inlets and if so, at what levels. Five surface water 
and five sediment samples were collected from Bayou Grande at the 
inlets to these various wetlands. All of these samples were 
collected as the tide was going out, in order to bias the 
samples. The analytical results show that some contaminants are 
leaving the wetlands via the water column at low concentrations. 
Lead at 11 ug/l was detected in SW-001-18 and mercury was 
detected at 0.26 ug/l in SW-001-15. These were the only 
significant contaminants detected in the surface water samples 
collected from Bayou Grande. In the sediment samples, however, 
arsenic, chromium, lead, DDT and its constituents, and some coal 
tar compounds were detected within Bayou Grande. Again some of 
these contaminants may not originate from site 1, but it is 
reasonable to assume that some do. 

Many more compounds and metals were detected within the wetlands 
than the Bayou Grande sediment samples. This is a strong 
indication that the sediments within the wetlands are effectively 
binding these materials at the present time, whatever their 
origin. 
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The monitoring wells sampled at site 1 lie between site 1 and 
Bayou Grande. GM-04 is a shallow well with a total depth of 
about 18 feet. GM-05 is an intermediate depth well with a total 
depth of about 7 0  feet. Contamination in these samples was not 
similar in type or concentration to that found in the wetlands in 
this area, with the exception of lead. 

Prior sampling at site 1 include surface water and sediment 
sampling at wetland Nos. 3 ,  4 ,  15, 1 6 ,  and Bayou Grande at 
locations similar to those sampled for this investigation. The 
current investigation expands the list of contaminants for these 
areas, and shows some of these contaminants to be present in 
areas previously unexamined. Fpr example, in the prior study, 
the only contaminants detected in earlier surface water samples 
were chromium, zinc, and chlorobenzene. Chlorobenzene was 
undetected in these surface water samples (it was detected at low 
concentration in one sediment sample (SD-003-16) collected from 
wetland # 1 6 ) .  Chromium was likewise not detected in these 
surface water samples, although it was detected in several 
sediment samples. Contaminants detected in surface water samples 
collected for this study, but not reported in earlier studies are 
lead and mercury. 

For sediment samples previously collected from these areas, 
arsenic was reported in one sample. In this study, arsenic was 
reported in a sediment sample collected from this area (wetland 
# 3 ) ,  and also in wetland Nos. 4 ,  1 6 ,  and 1 8 .  Silver was 
previously undetected, but found in wetland Nos. 3 and 16 for 
this investigation. In the previous investigation, lead was 
detected in 6 of the 15 sediment samples collected (maximum 
concentration 92 mg/kg), but in the present study lead was 
detected in all site 1 sediment samples (maximum concentration 
200 mg/kg in SD- 002- 16) .  In addition, a number of DDT 
constituents were detected in several sediment samples that were 
previously undetected. The prior study also reported high levels 
of methylene chloride that were not seen in this study. The 
earlier reports of methylene chloride were probably laboratory 
artifacts. 

Site 11 

Comparison of site maps provided by the Navy with USGS base maps 
(Fort Barrancas Quadrangle, 15 minute series, 1 9 4 1 )  shows that a 
large portion of the upper reach of this inlet consists of fill 
material, primarily on the western bank. Samples SW-001-64 and 
SD-001-64 were collected at the upper end of this material and 
possibly upgradient of its impact. Samples SW-002-64, SD-002-64 
and possibly SW-003-64, SD-003-64 were collected from areas that 
had received fill material. SW-004-64 and SD-004-64 were not 
collected from the fill areas but this location has presumably 
been impacted by the fill activity adjacent to it. 
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Concentrations of lead in all four surface water samples were 2 
to 3 times those found in the control samples. One surface water 
sample contained high concentrations of bis(2-ethylhexy1)- 
phthalate (6,600 ug/l) and 1J ug/l 1,l-dichloroethane. Because 
lead was detected at the same approximate concentration in all 
four samples, including SW-001-64 which wa's collected upgradient 
of the fill material, it does not appear that the source of the 
lead is the site 11 disposal area. 

The sediment samples collected for this study indicate a serious 
metals contamination problem in this arm of Bayou Grande. Metals 
of particular concern are cadmium, chromium, nickel, and lead. 
These contaminants appear to be-increasing in concentration as 
samples were collected further into Bayou Grande. Sample SD-004- 
6 4  was extremely contaminated. This sample was collected near 
the marina. The other types of contaminants detected (DDD, DDE, 
PCB-1260, and various coal tars and PAHIS) appear to fluctuate in 
concentration, indicating that they may not originate from the 
site 11 disposal area. 

The monitoring wells sampled at site 11 lie on either side of Pat 
Bellinger Road, north of buildings 3627 and 3628. Both wells are 
shallow in depth (less than 23 feet). Contamination in these 
samples was not similar in type or concentration to that found in 
the Bayou Grande surface water samples, with the exception of 
lead and barium. 

Apparently, only one previous sediment sample has been collected, 
from this arm of Bayou Grande. A sediment sample collected in 
1983 reportedly contained 140 mg/kg cadmium, 8,900 mg/kg 
chromium, 2 mg/kg mercury, 27 mg/kg nickel, and 650 mg/kg lead. 
No information is given concerning the quality of this data, or 
the precise location of this sample, but it does reinforce the 
findings of this study concerning high concentrations of metals 
i n  these s e d i m e n t s .  

Site 30 

Wetland # 5  was the only freshwater wetland examined during this 
investigation. A suitable undisturbed similar wetland could not 
be located on the base for comparison. Nevertheless, the limited 
data available shows that this wetland is heavily contaminated by 
past disposal practices at site 30. The data also indicates that 
the waste receiving structure found in the wetland is a current 
source of contamination. Sample SW-002-05, collected near this 
structure, was heavily contaminated with many of the metals 
detected in the waste itself. In addition, the sediment sample 
collected near the structure was likewise heavily contaminated 
with many of these metals. The sampling station located at 
Murray Road, where the wetland discharges, indicated some metals 
contamination, but at levels far below those found near the waste 
receiving structure. 



Earlier reports on sediment sampling in this area are too vague 
for discussion. The compiled history of the site, however, 
indicates that the waste receiving structure may be quite old, 
and that it may have served both buildings. If so, this 
structure may be the primary source of contamination for this 
site. The available site history for building 649 states that 
from the mid 1940's to the 1950's building 649 was utilized as a 
tin-cadmium plating facility. Tin, cadmium, and l,l,l- 
trichloroethane were disposed in the ditch beside the facility. 
In the 1960's and 1970's, the tin-cadmium operation was replaced 
by a magnesium treatment line. Building 755 was a plating shop 
during the 1960's and 1970's utilizing nickel, silver, lead, tin, 
and chromium. It is significant that silver, tin, cadmium, 
chromium, nickel, lead, and magnesium were found in high 
concentrations in the waste sample collected from the waste 
receiving structure. A s  stated earlier, this data indicates that 
this structure served both buildings operations, possibly as long 
ago as the 1940's. If this structure received all of the 
discharged wastes, a cleanup of the wetland centered on this 
structure could be very successful. 

Potable Well 

The contamination (lead) found in the building 696 potable well 
sample indicates that either the deeper aquifer is contaminated, 
or the well is improperly sealed (possibly both). 

RECOMMENDATIONS 

Site 1 

It is recommended that the contaminant levels found in these sur- 
face water and sediment samples collected in this area be used as 
worst case concentrations for the purposes of assessment. This 
is not to say that the extent of contamination is sufficiently 
known to select a remedy, but an initial assessment should be 
made to determine if there is a real risk to human health and the 
environment originating from the contaminants in these sediments. 
These wetlands are currently used for recreation and education by 
children and adults. In addition, a determination should be made 
concerning access to the waste materials noted in wetland $16. 
There is currently no restriction of access to this area. 

This study indicates that the current contaminant load on Bayou 
Grande from these wetlands is minimal. However, there is 
insufficient data to determine that this condition will continue. 
It is therefore recommended that periodic sediment sampling be 
instituted in these wetlands (and the inlets) to determine if the 
contaminant load is increasing, decreasing, or stable. It does 
not appear to be necessary at the present time to monitor the 
Bayou itself for impacts stemming from the NASP. It is 
recommended that this sediment monitoring continue until a remedy 
is selected for site 1, which should encompass these areas. 
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Site 11 

The data collected from this study are insufficient to determine 
worst case concentrations for the contaminants detected in this 
area. However, while these values probably do not represent the 
worst case, they should be of value in determining sediment 
quality south of the oil skimmer. It is recommended that a more 
comprehensive study of the sediments i n  this arm of Bayou Grande 
be initiated. Future sampling should take place within the 
marina turning basin, and outside of it. The possibility of 
heavily contaminated sediments within the marina should be 
examined. In addition, as with the wetlands around site 1, it 
may be necessary to restrict access to the sediments south of the 
oil skimmer. 

Site 30 

It is recommended that the waste receiving structure (including 
its associated piping) located within this wetland be removed, 
along with the sediments surrounding it. A s  part of the removal, 
it is recommended that a thorough survey be performed upon the 
wetland using a high quality metal detector, to ensure that no 
more of these structures are present. After removal the 
sediments should be sampled again to verify cleanup. 



APPENDIX B 

ANALYTICAL DATA TABLES 
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TAO1.E 1 
ANALYTICAL DATA S U M Y  

NAVA L  AIR STATION PENSACOLA 
I'ENSACOLA FLORIDA 

JULY. 1992 

INORGANIC ELEMENTS 

BARIUM 
LEAD 
MERCURY 
ALUMINUM 
WNGANESL 
CALCIUM 
MAGNESIUM 
IRON 
SODIUM 
WTASS I UH 

CYAN I DE 
PESTICIDE\PCB COHPOUNDS 

EXTRACTABLE ORGANIC COMPOUNDS 

BENZYL BUTYL PHTHALATE 
(D1METHYLETHYL)PHENUL 
BUTYLlDENEBlSl(DIt4ETHYLETHYL)METHYLPHENOLI 
6 UNIDENTIFIED COMPOUNDS 
PETROLEUM PRODUCT 
1 UNIDENTIFIED COMPOUND 
BI PHENYLOL 
BENZ~PHEN~NE 
OCTAHYDRODIMETHYL(HETAYLETHYL)PHENANTHRENE 

CARBOXYLIC ACID, METHYLESTER 

WRGEABLE ORGANIC COMPOUNDS 

SWOOll8 
BAYOU 
G M N D E  
0 7/ 14/92 
1530 

UG/L 

_ -  
1 1  - -  
- -  
59 
100000 
330000 
4300 
2600000 
100000 
_ -  
- -  

UG/L 

- -  _ _  
_. 
- -  
- -  - -  
_ -  
- -  _ _  
_ -  

- -  

SUO0218 
WETLAND 
dl8 
07/ 14/92 
1600 

UG/L 

_ _  
10 - -  - -  
1 IO 
58000 
l80000 
14000 
1500000 
59000 

_ -  
_ _  
UG/ L 
_ _  
5JN - -  - -  
- -  - -  
- -  _ -  
_ -  - -  
_ _  

SWOO 1 1  7 
BAYOU 
GRANDE 
07/14/92 
1700 

UG/l. 
-. 

.. 
- _  
- _  
26 

710000 
320 
6000000 
220000 

210000 

- _  
- _  
UG/L 

- _  
- _  - _  - -  
- -  
- _  _ _  - -  
- _  
- -  
- -  

swonzi 7 
WETLAND 
tl7 
07/ 14/92 
1705 

UG/L 
_. 

- _  
. -  
-. 

22 
200000 
680000 
220 
5700000 
210000 
_ _  
- -  

UG/L 

- -  
- -  
4JN - -  
- -  
- -  
- -  _ _  
- -  
- -  
_ -  

SUO0116 SW0021h 
BAYOU WETLAND 

07/14/92 07/15/92 
1910 1430 

UG/L UG/L 

27 3 

GRANDE ai6 

50 

0.34 
- _  - _  

- _  - _  6403 
495 62 
2000003 210000 
6600003 650000 
12003 790 

2000003 200000 
~ ~ O O O O O J  57oooon 

SWOO31b 
WETLAND 

07/15/92 
1505 

UG/L 

3 7  

ai6 

- _  
._ 
._ 

52 

700000 
710 
5900000 
220000 

zzooon 

._ 

- _  

UG/ L 
-. 
._ 
- _  _ _  
- _  - _  
- _  - _  _ _  
- -  
- _  

SWOOL 16 
WETLAND 
ff16 
0 7 /  15/92 
1530 

UG/ L 
- _  
- -  _ _  
- _  
56 
210000 
680000 
870 
5700000 
210000 

- _  

- _  
UG/L 

- -  
- -  - _  
- -  
- -  - -  
- -  - _  
- _  
- -  
- -  

SW00115 
BAYOU 
GRANDE 
0 7/ 14/92 
1535 

UG/L 

- _  _ _  
0.26 

41 
220000 
750000 
4 6 0  
6300000 
230000 

- -  

_ -  
- _  

UG/L 

- _  
- _  
- _  _ _  
- _  
- _  
- -  - -  - -  - -  
- -  

SW00215 SWOOlOl 
WETLAND BAYOU 
115 GRAHOE 
07/14/92 07/14/92 
1420 19311 

UC/L UG/L 

465 
10 

_ _  
._ _ _  - _  

- _  _ -  
2005 36 
llOOOOJ 180000 
230000J 610000 
61003 540 
20000003 5300000 
790005 190000 

UG/L UG/L 

swnozo1 
a 4  
WETLAND 

07/ 15/92 
1 I50 

UG/L 

3 4  
14 _ _  
- _  
160 
4 2 0 0 0  
24000 
11000 
180000 
8600 
- _  

_ _  
UG/L 

8 - _  
- _  - _  
- _  
- _  - -  
- _  _ _  
- -  
- -  
- _  

SWOOl03 
WETLAND 
13 
0 1 /  15/92 
1130 

UG/L 

J4J 
143 - _  
- _  
1503 
330005 
25003 
l2OOOJ 
72005 
17003 
_ -  
- _  

UG/L 

- _  _ _  
- _  
- -  - -  - _  
- -  
- -  - -  _ -  
- -  

. - . . . . . - - 
J - ESTIMATED VALUE 
N - PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL - -  - MATERIAL WAS ANALYZED FOR BUT NOT DETECTED 
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TABLE 2 
ANALYTICAL DATA SUFWARY 

NAVAL AIR STATION PENSACOLA 
FENSACOLA. FLORIDA 

JULY, 1992 

INORGANIC ELEMENTS 

SI L W R  
ARSEN IC 
BARIUn 
CHROMIUM 
COPPER 
LEAD 
VANADIW 
ZINC 
ALUHINW 
MANGANESE 
CALCIIM 
W N E S  I UM 
I RON ~. .. 
SOoIUn 
POTASSIIM 

CYANIDE 

PEST IC ID€/ PCB COMPOUNDS 

4,4'-DDT (P.P'-DDT) 
4.4 ' -DD€ (P. P' -DDE) 
4.4'-DDD (P.P'-DDD) 
GAPNA-CHLORDANE /2 

EXTWTABLE ORGANIC COHPOUNDS 

PHENANTHRENE 
FLUORANTHENE 
P Y R E ~ E  ~ 

BENZO(A)ANTHRACENE 
CHRYSENE 
B E N ~ ~ ~ B  AUDIOR K )FLUORANTHENE 
BENZO-A-PYRENE 
4 UNIDENTIFIED COHPOUNDS 
6 UNIDENTIFIED COHPOUNDS 
CYCLOHEXYLBENZENE 
HEXADECANOIC AClD 

SDOOl18 
BAYOU 
GRANDE 
0 J/ 14/92 
1540 

MG/KG 
.- 
1.4 

6 65 

5 9  

173 
2600 
15 
1600 
190 
l8OOOJ 
550 
80 

_ -  
_ _  
._ 

- _  
UG/KG 

160C 
29 
C L  - -  
UG/KG 
_ _  
- -  _ -  
_ -  _ _  
- -  
._ 
60005 _ -  ._ 
2000.1N 

SD002 18 
WETLAND 
(118 
07/ 14/92 
1605 

K / K G  

_ _  _ _  _ _  
50 J 
49 
- -  
_ _  
_ -  
13000 
26 
4000 
6400 
290005 
22000 
1400 
- -  

UG/KG 

38DC 
l4OC 
340C _ _  
UG/KG 

- -  _ _  _ -  _ _  
- -  - -  
.. _ _  
_ -  
. -  

.~ 

SnOOll? 
BAYOU 
GRANDE 
07/ 14/92 
1715 

m;/KG 

_. 

.. _ _  
4 4  
.. _ _  
590 _ _  
- -  
320 
7405 
1500 _ -  
_ _  
UG/KG 
._ 
2 3JN - _  _ _  
UG I KG 
_ _  
_ -  _ _  _ _  _ _  

70005 _ _  

SD002 16 
WETLAND 
116 
07/15/92 
1445 

K / K G  

1 1  
8.9 
12 
225 
38 
200 

lOOOJ 
2600 
120 
5800 
2300 
34005 
5600 
3 50 

.- 

- -  

UG/KG 

12JN 
210c 
44oc - -  

UG/KG 
- -  
3305 - -  _ _  _ _  _ _  _ _  _ _  _ -  
3OOJN 
5OO.JN 

SDOO316 
WETLAND 
/16 
0711 5/92 
1520 

NC,/KG 

16 
30 
695 
140 
170 

190J 
11000 
310 
4300 
5200 
4h000J 
24000 . 
lO(10 

.. 

UG / KG 

7 5  
3 7J 
1 1  - -  
UG/KG 

_ _  
54.1 _ _  
_ -  
.. 
_ .  

SDOOC 16 
WETLAND 
Y16 
0 J/l5/92 
1535 

K/KG 
_. _ _  
_ -  
235 

36 

140J 
2100 
150 
130000 
1000 
30003 
2000 
160 

_ _  
_ _  

_ -  
UG/KG 
_ _  
4.23 _ _  - -  
UG/KG 
_ _  _ -  _ -  _ _  _ _  _ _  _ _  
_ .  
_ -  
. _  
. .  

SD002 15 
WETLAND 
#l5 0 I /  1 4 /92 

1430 

%/KG 
_ _  _ _  
14 
215 

19 
_ _  
_ _  
_ -  
22000 
42 
5200 
8900 
ZOOOOJ 
39000 
3300 
_ _  
UG/KG 
_. _ _  
_ -  - -  
UG/KG 
_ _  _ _  _ _  
_ -  _ _  
_ .  
_.  
_. 
_ -  
.- 

SD00104 
BAYOU 
GRANDE 
07/14/92 
1940 

MG/KG 
_ _  _ _  _ _  
3.1J 

12 
_ _  
_ _  _ _  
300 _ _  _ _  
170 
250J 
990 _ -  
- _  
IlG/KG 
_ -  _ -  
_ -  
- -  
UG/KG 

170J 
640' 
660 
660 
580 
1600 
I50 _ -  
_. 

.. 

SD00204 
WETLAND 
I4 
07/15/92 
1200 

MG/KG 

_ _  
13 

30J 

65  

39J 
b600 
61 
910 , 

1500 
7800J 
4 100 
6 50 

- -  
_ -  
_ _  

- -  
UG/KG 

18 
I 1  
22 
3.5 

UG/KG 
- _  _ -  _ -  
_ -  _ _  
.. 
.. _ _  _ _  
.- 
.. 

SDOO 103 
WElLAND 
I3 
07/15/92 1440 

K / K G  

12 
I8 
92 
235 

12  
52 
38J 
15000 
2 50 

730 
2600003 
330 

- -  

290o1-1 

_ -  

- -  
UG/KG 

13 
8.9N 
17 - -  

W/KG 
- -  
- -  _ _  
._ 
.- 
._ 
.- 
.. 
._ 
.. 
._ 



- 19 - 

TABLE 2 (CONllNllEI)) 
ANALYTICAL DATA S U M R Y  

NAVAL AIR STATION PENSACOLA 
PENSAC0I.A. FI.OH1DA 

JULY, 1992 

SD00118 SD00218 SDOOlI7 SD00217 S1)00116 51NW216 SUO0316 SO00416 SDOOll5 SDOOZ15 6D00104 SD00204 
BAYOU WETLAND BAYOU WETLAND BAYOU WETLAND WETLAND WETLAND BAYOU WETLAND BAYOU WETLAND 
GRANOE # I 8  GMNDE 117 GRANDF: 116 116 116 GRANDE 115 GRANDE 4 4  
07/14/92 0?/14/92 07/14/92 0 7 / 1 4 / Y 2  07/14/92 07/15/92 07/15/92 07/15/92 07/14/92 07/14/92 .OI/l&/92 0 1 / 1 5 / 9 2  

1720 1920 1445 1520 1535 1545 1 4 3 0  1940 1200 1540 1605 171% 

EXTRACTABLE ORGANIC COMPOUNDS UG/KG UG/KG tlG/KG 

PHOSPHORIC ACID, TRIS(ETHYLHEXYL)ESTER - -  _ _  .~ 

20005 - -  7, UNIDENTIFIED COMPOUNDS 
1 UNIDENTIFIED COMPOUND 
3 UNIDENTIFIED COMPOUNDS 
BENEOFLUOMNTHENE (NOT B OR K) 
13 UNIDENTIFIED COMPOUNDS 

- _  
_. - -  - -  _ -  .- - _  

- _  _ -  - _  
- _  - -  - _  
- -  - _  - _  CARTNP _._._. -- - -  - _  _ _  _ _  OCTAHYDROHETHYLMETHYLENE(METHYLETHYL) - -  - -  NAPHTHALENE 

PETROLEUM PRODUCT 
15 UNIDENTIFIED COMPOUNDS 

PURGEABLE ORGANIC COMPOUNDS UG/KG UG/KG UG/KG 

CHLOROFORM 
CHLOROBENZENE 

. 

SD00103 
WETLAND 
a3 
07/ 1440 15/92 

UG/KG 

.. 

- -  
._ 
- _  
-. 

- _  
.. 
- -  
N 
20000J 

lIG/KG 
_ _  
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T A B L E  3 

NAVAL A I R  S T A T I O N  P E S S A C O U  
PENSACOLA F L O R I D A  

JULY, 1 9 9 2  

A N A L Y T I C A L  -DATA S U K Y U Y  

SW00164 SK00264 SUO0364 SW00464 
WETLAND WETLAND W E T W N D  BAYOU 
# 64  f 6 4  1/64 GFWXDE 
07 /15 /92  0 7 / 1 5 / 9 2  0 7 / 1 5 / 9 2  0 7 / 1 5 / 9 2  
1 7 2 5  1 7 4 5  1 8 1 0  1 8 3 5  

I N O R G A N I C  E L E M E S T S  U G / L  C G / L  . U G / L  U G / L  

BARIUM 
LEAD 
Z I N C  
ALUMINL'M 
MAGGANESE 
CALCIUM 
MAGNESIUM 
I RON 
SODIUM 
P O T A S S  IUM 

- -  
1 7  
120 
6 30 
55  
30000 
3400 
600 
27000 
1 5 0 0  

2 6  
14 
6 1  

37 
2 3000 
3 7000 
5 3 0  
310000 
12000 

- -  

26 
1 8  
55 

3 1  
26000 
36000 
5 2 0  
310000 
12000 

- -  

26 
13 
54 

35 
3 9 0 0 0  
78000 
480 
660000 
2 5 0 0 0  

- -  

- -  - -  _ _  P E S T I C I D E \ P C B  COYPOUNDS - -  
EXTRACTABLE O R G A S I C  COMPOUNDS U G / L  L G / L  UG/L U G / L  

- -  6600 _ -  B I S  ( 2 - ETHS-iHEXYL) PHTHALATE - - 
PURGEABLE O R G A S I C  COMPOUNDS U G / L  L'G/L U G / L  U G / L  

- _  1 , l - D I C H L O R O E T H A N E  - _  - -  1J 

ee-2 FOOTNOTES -;--2;5 

J - E S T I M A T E D  VALUE 
- -  - MA T E R IA L  KAS ANALYZED FOR BUT NOT D E T E C T E D  
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TABLE 4 
ANALYTICAL DATA SUMMARY 

. NAL'AL AIR STATION PENSACOU 
PENSACOLA FLORIDA 

JULY, 1992 

SD00164 SD00261, SD00364 SD00116L 
WETISXD WETLAND KETLAND BAYOL 
U64 # 6 4  #64 GRANDE 
07/15/92 07/15/92 07/15/92 07/15/92 
1735 1755 1820 1845 

INORGANIC ELEXENTS MG/KG MG /KG MG/KG MG /KG 

ARSENIC 
BAR I UM 
CADMIUP1 
COBALT 
CHROMIL'Y 
COPPER 
NICKEL 
LEAD 
VANADIUM 
ZINC 
YERCURY 
ALUM I NUM 
.X4N GAK E S E 
CALCIUM 
YAGNES IUM 
I RON 
SODIUM 
POTASSILY 

9.6 
22 
Glr 
6.3 
14005 
180 
22 
540 
34 
3005 
0.48 
1lrooo 
110 
5800 
5500 
240005 
16000 
2000 

- -  
8.5 

5505 
2 1  

310 

555 

1400 
8.9 
390 
460 
23005 
1700 
170 

_ -  

- -  
- -  

- -  

- -  
2.75 

- -  
7 20 

1000 
390 
30005 
1700 
99 

- _  
. - 
2 80 
7105 
1600 
110 

CYASIDE 

PESTICIDE/PCB COMPOL'NDS UG/KG UG/KG UG/KG UG/KG 

4,4'-DDE (P,P'-DDE) 
r(,4'-DDD (P,P'-DDD) 
PCB-1260 (AROCLOR 1260) 

6.3 
11N 
- *  

21 
38N 
74N 

21 
26N 
- -  

EXTRACTABLE ORGANIC COMPOUNDS UG/KG UG/KG UG/KG UG/KG 

1303 
725 
550 
1303 
710 
780 
3705 
3603 
650 

AC ENAPHTH ENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRY S ENE 
BENZO(B AND/OR K)FLUORANTHENE 

- -  
3603 
633 
4805 
4705 
2203 
2503 

- -  
5 SO 

7 50 
7 80 
3403 

- -  - -  
1405 
1505 



T A B L E  4 ( C O N T I N U E D )  
A N A L Y T I C A L  DATA SUMMARY 

NAVAL A I R  S T A T I O N  P E N S A C O I A  
PENSACOLA F L O R I D A  

J U L Y ,  1992 

S D 0 0 1 6 4  S D 0 0 2 6 4  S D 0 0 3 6 4  S D 0 0 L 6 4  
W E T W N D  WETLAND WETLAND BAYOU 
#64 iW il64 
07/15/92 07/15/92 07/15/92 07/15/92 
1735 1755 1820 1 8 4 5  

GRASDE 

EXTRACTABLE ORGLY I c COMPOUNDS UG/KG UG/KG UG/KG UG/KG 

- -  1305 3603 2 , 4 - D I M E T H Y L P H E N O L  - -  
CARBAZOLE 553 - -  llOJ - -  
1 U N I D E N T I F I E D  COMPOUND lOOOJ _ -  - _  _ _  
3 U N I D E N T I F I E D  COMPOUNDS - -  20003 - -  _ _  
6 UNIDEEITI  F I  ED COMPOUNDS - - - -  40003 _ _  
20 U N I D E N T I F I E D  COMPOUNDS - -  - _  
P E T R O L E L 3  PRODUCT - -  

- -  300003 
N N ?i 

PURGEABLE ORGANIC COMPOUNDS UG/KG UG/KG UG/KG UG/KG 

i***;: FOOTNOTES $:-,::': 
J - ESTIMATED 'I'ALUE 
N - P R E S U M P T I V E  E V I D E N C E  OF P R E S E N C E  OF MATERIAL 
- -  - M A T E R I A L  K h S  ASALYZED FOR BUT NOT DETECTED 

e 
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T A B L E  5 
ANALYTICAL DATA SUMMARY 

. NAVAL A I R  S T A T I O N .  PENSACOLA 
PENSACOLA F L O R I D A  

J U L Y ,  1 9 9 2  

SW00205 
WETLAND 
a 5 
07/16/92 
1120 

I N O R G A N I C  ELEMENTS UG/L 

BERYLLIUM 
CADMIUM 
COBALT 
CHROMIUY 
C O P P E R  
LEAD 
Z I N C  
MANGANESE 
CALCIUM 
MAGEj E S  I LM 
I RON 
SODIUM 
P O T A S S I U Y  

165 
165 
125 
755 
265 
1805 
2705 . 

3003 
95005 
18005 
220003 
34005 
16005 

CYA?: I DE - -  
P E S T I C I D E \ P C B  COMPOUSDS - -  
EXTRACTABLE ORGANIC COXPOUNDS U G / L  

11 U N I D E S T I F I E D  CO!IPOUNDS 2005 

PURGEABLE O R G A N I C  COMPOUNDS UG/L 

CHLOROFORY 
BROMODICHLOROMETHANE 
DIBROMOCHLOROMETHANE 
BROMOFORM 
HEXANAL 
ETHYLMETHYLHEPTANE 
TRIMETHYLDECANE 
DIMETHYLNONANE 

- -  
.- 
- -  
- -  
l O J N  
lOJN 
20JN 
20JN 

"-~-"FOOTNOTES.X.".X. 

J - E S T I M A T E D  VALUE 
N - P R E S U M P T I V E  E V I D E N C E  OF P R E S E N C E  O F  M A T E R I A L  
- -  - M A T E R I A L  WAS ANALYZED FOR BUT NOT DETECTED 
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T A B L E  6 
ANALYTICAL - DATA SUMMARY 

NAVAL A I R  S T A T I O N ,  P E N S A C O W  
PENSACOLA. F L O R I D A  

J U L Y ,  1 9 9 2  

I N O R G A N I C  ELEMENTS 

SILVER 
A R S E N I C  
BARIUM 
CADMIUM 
COBALT 
CHROMIUM 
C O P P E R  
MOLYBDESUY 
S I C K E L  
LEAD 
ANTIYONY 
S ELE?; I UM 
TIN 
STRONTIUM 
T ITA?; IUM 
?ANADIUM 
Z I h C  
YERCVRY 
ALL'HISUM 
,XU GAY E S E 
CALCIUM 
IWGN ES I UM 
?IAGNESIUM 
I R O N  
SODIUM 

CYAN1 DE 

P E S T I C I D E / P C B  COMPOUNDS 

4 , 4 ' - D D E  ( P . P ' - D D E )  
P C B - 1 2 5 4  (AROCLOR 1254)  
P C B - 1 2 6 0  (AROCLOR 1 2 6 0 )  

S D 0 0 1 0 5  
U E T L A S D  

5* 
0 7 / 1 6 / 9 2  
1030 

MG/KG 

UG/KG 

S D 0 0 2 0 5  
WETLAND 
i15 
0 7/16/9 2 
1130 

MG/KG. 

- -  
- -  
130 
2 6  
45  
2 9 0 5  
7 3  
NA 
81 
7 60 

5 . 2 5  
NA 
NA 
NA 

5405 
1 . 2  
14000 
310 
13000 
NA 
1100 
190003 
2 4 0  

- _  

- -  

- -  

UG/KG 

27  

120 
- -  

S D 0 0 4 0 5  
KETLASD 
# 5 -:: -:: 
0 7 / 1 4 / 9 2  
1640 

MG/KG 

2 6 0 5  
2 . 2  
7 4  
1400 
70 
2 600 
4 2 0  
3 1  
7 50 
7 100 
2 3  

2 30 
2 4  
630 
9 . 1  
460  
1 . 8  
5 2 0 0  
1000 
8 2 0  
2 7 0  
270  
10000 
NA 

NA 

MG/KC; 

- _  

- -  
- -  
- -  
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TABLE 6 (CONTINUED) 

NAVAL AIR STATION, PENSACOM 
PESSACOM, FLORIDA 

JULY, 1992 

ANALYTICAL -DATA SUMMARY 

' SD00105 
WETLAND 
II 5* 
07/16/92 
1030 

EXTRACTABLE ORGANIC COMPOUNDS UG/KG 

2-METHYLNAPHTHALENE - -  
XAPHTHALENE - -  
PHENANTHRENE - -  
FLUORANTHENE - -  
P'iRENE - -  
HESADECANOIC ACID - -  
19 UNIDENTIFIED COMPOCNDS - -  
6 UNIDENTIFIED COMPOLNDS - -  
TETRAHYDRODIMETHYL(METHYLETHYL) - -  

NAPHTHALENE - -  
DIMETHYL (METHYLETHYL) MAPHTHALENE - -  
ETHYLDIMETHYLBENZENE (2 ISOMERS) - -  
T ETWLYETHY LBEN ZENE .- 
(DIMETHYLPROPYL) BENZENE ( 2  ISOMERS) - - 
1-METHYLNAPHTHALENE - -  
6 I PHENYL - -  
DIMETHYLNAPHTHALENE ( 3  ISOMERS) - -  
TRIMETHYLVAPHTHALENE ( 3  ISOMERS) - -  
PHOSPHORIC ACID, ETHYLHEXYLDIPHENYL - -  

ESTER - -  
PETROLEUM PRODUCT - -  

PCRCEABLE ORGAN IC COMPOUNDS UG/KG 

VINYL CHLORIDE 
CIS-1,2-DICHLOROETHENE 
TFUNS-1,2-DICHLOROETHENE 

1,1,1-TRICHLOROETHANE 
CHLOROFORM 

TOLUENE 
ETHYL BENZENE 
(9- AND/OR P-)XYLENE 
0 -XYLENE 
ETHYLMETHYLHEPTANE 
D IMETHY LOCTAN E 
DECANE 
METHYWONANE 
METHYLPROPYLCYCLOHEXNE 
5 UNIDENTIFIED COMPOUNDS 
TRIMETHYLBENZENE (G ISOMERS) 
ETHYLMETHYLBENZENE 

SD00205 
WETLAND 
# 5 
07/16/92 
1130 

UG/KG 

- -  - -  
3205 
1500 
4205 
lOOOOJN 
lOOOOOJ 
- _  _ _  
- -  
- _  - -  
- -  
- -  
- -  
_ -  
- _  
- -  - -  
.. 
N 

UG/KG 

- -  
NA 
NA 
25 - -  
- -  - -  
NA 
NA 
50JN 
40JN 
50JN 
80JN 
30JN 
3005 - -  - -  

SDOOL 0 5 
WETWKD 

5 -A -.: 
07/1+/9? 
1640 

MG/KG 

3 30 
44 J 

775 - -  
- -  
- -  
- -  
- -  
- -  
- -  
LOOJti 
100JS 
100JX 
60055 
30059 
8005s 
60OJX 

100JS 
3 

,*IG/KG 

... 

24 
2 ?  
0.985 

2.53 
12 
1 . 7 3  
6.25 
1 . 6 5  

_ -  

- -  
.- - -  
- -  - -  - -  
300JN 
70JN 
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TABLE 7 
ANALYTICAL -DATA S U X W Y  

NAVAL AIR STATION PENSACOLA 
PENSACOLA FLORIDA 

JULY, 1992 

INORGANIC ELEMENTS 

LEAD 
CALCIUM 
.MAG N E S I UM 
I RON 
SODIUM 
POTASSIUM 

CYAN I DE 

PESTICIDE/PCB COMPOUNDS 

EXTRACTABLE ORGANIC COMPOUNDS 

1 UNIDENTIFIED COMPOUSD 
BIS(D1METHYLETHYL)METHYLPHENOL 
BUTYLIDENEBIS(D1METHYLETHYL)METHYLPHENOL 

PURGEABLE ORGANIC COMPOUNDS 

SW00139 
BAYOU 
GRANDE 
07/15/92 
1640 

UG/L 

7 
23000 
64000 
260 
2 100000 
20000 

- -  

- -  

UG/L 

- _  
- -  
- -  

_ -  

SW00239 
WETLAND 
1/39 
07/15/92 
1740 

UG/L 

6 
25000 
67000 
310 
550000 
2 1000 

- -  

- -  

UG/L 

203 
2JS 
8JN 

- -  
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T A B L E  8 
A N A L Y T I C A L  -DATA SUMMARY 

S A V A L  A I R  S T A T I O N  PENSACOLA 
PENSACOLA F L O R I D A  

J U L Y ,  1 9 9 2  - 
S D 0 0 1 3 9  S D 0 0 2 3 9  
BAYOU WETLAND 
GRANDE 1 \ 3 9  
0 7 / 1 5 / 9 2  0 7 / 1 5 / 9 2  
1655 1750 

I N O R G A N I C  ELEMENTS MG/KG MG/KG 

LEAD 
ALUMINUM 
CALC IVM 
. W G N E S I U M  
I RON 
S O D I U Y  
P O T A S S I U M  

- -  7 . 8  
2 10 L600 - -  1900 
180 3 2 0 0  
1705 2 8 0 0 5  
1200 17000 
- -  740 

P E S T I C I D E / P C B  COYPOUNDS - *  - -  
EXTRACTABLE ORGAXIC COMPOL'KDS UG/KG UG/KG 

D I M E T H Y L  (METHYLETHYL) XAPHTHALENE - -  l O O J N  

P U R G E A B L E  ORGANXC COMPOUNDS e -  - -  
.'-.'--...,..'--.-.'-.'..I--'.. ...*..L...... .... .-.... '..'..'.-'-.I.....,. _._. I..'....-'..'--'.-L.'--...'.-'-. .... I....... .......c....~..*.,..~.,-.,..l..r. C.~..~.....C....~..~..~. ,. ,\ .. .. ., ,. x . .  ,. .. n n I .  n n .I I. n .. .. .. n n .. n n .. k; ,. .. ,. .~ *~ ,...- ,. '. .. <. ,. .. .. ,. .. ,. n .... .. n I. I .  .. .. .I I .  .. .> 

-;: *-;: FOOTK;OT E S -::-::': 
J - E S T 1 , W T E D  VALUE 
S - P R E S U M P T I V E  E V I D E N C E  O F  P R E S E N C E  O F  M A T E R I A L  
_ -  - M A T E R I A L  WAS ANALYZED FOR BUT NOT D E T E C T E D  
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T A B L E  9 
A N A L Y T I C A L  DATA SUMMARY 

NAL'AL A I R  S T A T I O N  PENSACOLA 
PENSACOLA F L O R I D A  

J U L Y  1992 

S D O O l O l  
WETLAND 
#1* 
07/16/92 
0910 

I N O R G A N I C  ELEMENTS MG/KG 

CHROMIUM 
LEAD 
S E L E S  IUM 
Z I N C  
ALLY1 NUM 
. % G G b N E S E  
CALCIUM 
MAG N E S I UM 
I RON 

2.63 
24 

463 

10 

_ _  
580 

a g o  
iao 
19005 

C Y A S I D E  - -  

P E S T  I C I D E / P C E CO?! POL: !; D S UG/KG 

4 , 4 ' - D D D  ( P , P ' - D D D )  
P C B -1 2 6 0  (AROCLOR 1260) 
CAY.% - CHLORDASE /2 

- -  
66N 
9.3 

E S T R A C T A B L E  ORGANIC COMPOGNDS UG/KG 

PHENANTHRESE 
F L U O R h K T H E S E  
PYRENE 
3 U N I D E N T I F I E D  COMPOLNDS 
HEXADECANOIC A C I D  
4 U N I D E N T I F I E D  COMPOUNDS 

395 
a53 
l O O J  
lOOOJ 
- -  
- _  

PURGEABLE ORGAKIC COMPOUNDS - -  

S D 0 0 2 0 1  SD00301 
U E T U N D  WETIAND 
j! 1.2 Ii 1" 
07/16/92 07/16/92 
009 5 

MG/KG 

3.9J 
18 
1 . 2 5  
325 
920 
- -  
- -  
36 
4605 

_ -  

UG/KG 

- -  
7 a  
5 . 8  

UG/KG 

1403 
2005 
2005 
20003 
400JN - -  
-. 



TABLE 10 
ANALYTICAL DATA SUMMARY 

N A V A L  A I R  STAT1 ON PENSACOM 
PENSACOlA FLORIDA 

JULY. 1992  

GW00104 GWO0105 GW00128 CW00147 
MON WELL MON WEIAL MON WELL MON WELL 

07 /15 /92  07 /15 /92  07 /15 /92  07 /1&/92  
1550 1 9 4 0  1 1 4 0  1 9 4 5  

il (4 i/ 5 //28 i14 7 

INORGANIC ELEMENTS U G / L  UG/L UG/L UG/ L 

BARIUM 
LEAD 
ZINC 
MANGANESE 
CALCIUM 
MAGN E S  I UM 
I RON 
SODIUM 
POTASSIUM 

47  
10 

1 6 0  
7 8000 
2 700 
8400 
4000 
1 2 0 0  

- -  _ _  
9 5  
2 6 0 0 0  
1 5 0 0  
3000 
5000 
5 5 0  

9J 
- .  
905 
170005 
51005  1 

3 3005 
43005 
14005 

3 3  
10 

30 
1 1000 
1 5 0 0  
2 7 0 0  
8800 
5 5 0  

- -  

EXTRACTABLE ORGANIC COMPOUNDS UG/L UG/L UG/L UC/L  

1.4 - DICHLOROBENZENE 
2 -METHYLNAPHTHALENE 
BIS(D1METHYLETHYL)ETHYLMETHYLPHENOL 
BIPHENYLOL 
(TETRAMETHYLBUTYL) PHENOL 
METHYLBENZENESULFONAIDE ( 2  ISOMERS)  
BENZOPHENONE 
2 U N I D E N T I F I E D  COMPOUNDS 
B I S ( DIM ETHYLETHYL) METHY LPH ENOL 
OCTAHYDRODIMETWYL( METHYLETHY L )  PHENANTHRENE 

CARBOXYLIC A C I D ,  METHYLESTER 
1 -METHYLNAPHTHALENE 
TRIMETHYLBENZOIC A C I D  
PETROLEUM PRODUCT 
D1 ETHYLBENZENE ( 2  1 SOMERS) 
11 UNI D E N T I F I  ED COMI’OUNDS 

35 

l O J N  
3 J N  
5JN 
4 0 J N  
4JN 
50J 

- -  

- -  
- -  
5 J N  

l O J N  
..- 

.- 
20JN 
l O J N  
N 

2OOJ 
.- 

- -  
N 
50J N 
200.1 

PW01696 
POT WEI.1. 
{I696 
07 /15 /92  
1 4 0 0  

UG/L 

2 7  
7 
2 7 0  

2 0 0 0  
1 4 0 0  
1 2 0  I 

30000 
480 

- -  

UG/L 



- 3 0  - 

TABLE 10 (CONTINUED) 
ANALYTICAL DATA SUMMARY 

NAVAL AIR STATION PENSACOM 
PENSACOU FLORIDA 

J U L Y ,  1 9 9 2  

GW00104 CW00105 
MON WELL MON WELL 
il4 I! 5 
0 7 / 1 5 / 9 2  0 7 / 1 5 / 9 2  
1550 1940 

PURGEABLE ORGANIC COMPOUNDS UC/I, UG/L 

VINYL CHLORIDE 
L I Z  - DICHLOROETHENE (TOTAL) 
CHLOROFORM 
BROMODI CHLOROMETHANE 
6 EN2 ENE 
DIBROMOCHLOROMETHANE 
BROMOFORM 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
TOTAL XYLENES 
D I  METHY LPENTANE 
TRIMETHYLPENTANE ( 2  ISOMERS) 
DIMETHYLHEPTANE 
2 UNIDENTIFIED COMPOUNDS 
BROMOHEPTANE 
TRIMETHYLPENTANE 
M ETHY LCY CLOPENTANE 
CYCLOHEXANE 
M ETHY LCYCLOIIEXANE 
PROPY LB ENZEN E 
TRIMETHYLBENZENE ( 2  ISOMERS) 
ETHYLMETMYLBENZENE ( 3  ISOMERS) 

..> ...<.#.< Q .;< ;*: Q .,.:;t.#.;.*.... .... ... '. ... .I....... .*. .I. .C_'.  .I. ... .. .... _I. .I. :..-.....*..*._...... I. _._ _.. _1__1_ .e. _._ .._ _1 _._ ... _._..._._..__.__.__ I...... . .*_ _I. .. ._.__ ._ _._ _I. _. 
Q $: 4 FOOT NOTES ;': .:: .X 

a. .I ,. .. .. .. .. ,. .. I. .. I .  .L ,% .. I. ,, .. .. ,. .. a. .. .. .. .. .. .. .. .. ,. ,. .. .. .. ,. .. ,. ,. ,I ,. ., ,. ,~ ,. ,, ,. .I ,. ,. ,. ,. ,. ,. 

J - ESTIMATED VAIUL.: 

CW00128 GW00147 
MON WELL MON WELL 
1/28 114 7 
0 7 / 1 5 / 9 2  0 7 / 1 4 / 9 2  



APPENDIX D 

PIEZOMETER, RAIN GAUGE, AND STAFF GAUGE 
INSTALLATION PROCEDURES 



Monitoring Wells or Temporary Piezometers - 

Water level measurements will be collected from each proposed piezometer or monitoring well 

to assess the approximate groundwater flow direction and horizontal hydraulic gradient in the 

surficial aquifer underlying the wetland of concern. By measuring the water level in the wetland 

of concern in comparison to the piezometer or monitoring well, the hydraulic relationship 

between onsite surface and groundwater may be indirectly evaluated. By monitoring 

precipitation, wetland levels, and evaporation rates, the infiltration rate of surface water into the 

shallow water bearing zone via the wetland can be estimated. This information may be useful 

to assess the impact of potential site-related groundwater contamination on surface water quality 

within particular wetlands. Monitoring well installation and sampling procedures are described 

in Section 5 and 6 of the CSAP. Piezometer, rain gauge, and stream gauge installation 

procedures are described below. 

Piezometer Installation 

Upon completion of the soil boring, a one-inch ID temporary piezometer (see Figure D-1) will 

be installed and constructed through the center of the auger. Each piezometer will be 

constructed of a 2.5-foot section of a 0.010-inch factory slotted, one-inch ID, National Sanitation 

Foundation (NSF) certified, schedule 40, flush threaded, PVC well screen, capped on the 

bottom, and sufficient length of one-inch ID, NSF certified, schedule 40, flush threaded, PVC 

riser pipe to ensure a two to three foot stickup. The top of each piezometer will be cut level 

and secured with a slip-on cap. 

0 

The piezometer will be set on 1 foot of 20/40 grade environmental filter media at the base of 

the borehole. This filter pack will extend from one foot below the base of the screen to a 
minimum of tow feet above the top of the screen. The filter pack will be emplaced beneath the 

well screen and in the annulus between the screen (and riser) and the borehole wall by a 

tremie pipe, taking care to avoid bridging. A minimum of two feet of quarter-inch bentonite 

pellets will be emplaced by tremie pipe over the filter pack. Potable water may be used to 

hydrate the pellets. A sufficient amount of time, according to manufacturer’s specifications, will 

be given for the bentonite to hydrate before continuing. Drillers will provide material safety 

data sheets, and media and sieve analysis for the brand of filter media used. Drillers will also 



0 

e 

/ 
Elevation t o  be surveyed 1 

Schedule 40 PVC riser 

1 /4” pellet bentonite seal 

.. 

2.5’ of 1” ID Schedule 40 
slotted well screen 

.. . . 

c 

. . ... ;.. .. . 
1 ... . , ..,. ::: 

1 
Depth Varies 

2’ 

-f 2’ 

-t 
3.5’ 

I-. 3.25” ,-I 
I Or  Larger I 

bore hole m 

SITE 41 NAS PENSACOIA 



provide chemical and x-ray analysis of the brand of bentonite pellets used. 

piezometers will be surveyed and water level measurements taken before abandonment. 

Temporary 

After removal of the PVC piezometer has been completed, the borehole can be abandoned. All 

of the boreholes shall be properly abandoned in a manner which will prevent the borehole from 

acting as a conduit by which contaminants could migrate to groundwater. Preferably, boreholes 

will be abandoned immediately upon completion. Only under extreme conditions such as 

inclement weather which presents a hazard to worker safety should a borehole be left open for 

an extended period of time. Boreholes which cannot be abandoned immediately should be 

covered in a manner which will prevent surface water Siltration. The abandonment process 

shall consist of placing a lean bentonite-cement grout mixture through a tremie pipe which 

extends to the bottom of the borehole. As the borehole fills with grout, the tremie pipe should 

be slowly raised so excessive pressure is not required to pump the grout. The tremie pipe 

should not, however, be raised above the surface of the grout during grout emplacement. This 
method forces free liquid out of the borehole and inhibits grout separation, dilution, and 

bridging. Once initiated, the grouting process should be completed in one continuous operation 

until the borehole is completely filled. Lean bentonite-cement grout will consist of the 

following : 

0 

94 pounds (one bag) Portland Type I cement 

5 pounds bentonite powder 

7-9 gallons potable water 

Rain Gauge and Staff Gauge Installation 

Rain gauges and staff gauges may be used to correlate water levels between the piezometers and 

certain wetlands. Installation will be done in accordance with accepted ASTM protocol. 

Measurements will be made to the nearest 0.01 foot in accordance with the 1991 EPA 
SOP/QAM. Water levels may be measured on two occasions, once during a relatively dry 

period and once approximately 24 hours after a storm event. All water level measurements and 

the surveyed wellhead and staff gauge elevations will be used to calculate the elevation of 

groundwater and surface water. These elevations may be used to construct maps illustrating the 

potential groundwater flow directions. 



Once rain gauges and staff gauges are installed, preeipitation will be monitored during the course 

of their use. Between periods of precipitation, the rate of evaporation will be calculated by 

measuring the drop in water level in the rain gauge. The staff gauge will be recorded each time 

the rain gauge is checked. The information will be integrated to assess the effect of precipitation 

on wetland water levels and the approximate rate of surface water infiltration and shallow 

groundwater through the wetland of concern. 



APPENDIX E 

COMPLETE WETLAND 5 DATA SET 



- 150 J 

- 92 J 

4.4-DDD -_ - lOOJ - 65 J 69 J - 
4,4'-DDE -- - 35 27 21 30 J - 
Heptachlor -_ - - - - - 20 J - 11 J 



W A  Ragion N 
S C f d n g  

Value 

EPA Study 
SD-004-05 

Within 
Structure 

Table E-1 
Arulytlcd SUIVWI~~ - EPA .nd UA&H Data 

Sediment Samples 
NAS Pensacda - Site 30, Wetland No. 6A 

ElA&H 

ElALH Study SD-002-05 30M02 
30MOl Beside Beside 

EPA Study 

Structure WitMn Structure Structure 

UA&H Study EIA&H Study 
30M03 
Beside Beaide 

Structure s m t u r e  

Benzo(a)anthracene I 330 I - I  - I - 1 3 8 O O J I  - 1 - 1  - 1  - 

Chrysens 

I Dimthylnapthalene 
(3 isomers) l -  1 8 W J N  - I  

- - - - - - - Phosphoric Acid, _ _  100 JN 
Ethylhexykliphenyl ester 

bis(2-Ethlyhexy)phthalate _ _  - 1 000000 J - 440000 1300 J - - 2600 J 

Fluoranthene 380 77 J 58000 J 1500 16000 J 1800 J - - 4000 J 

Hexadecanoic Acid .- - - 10000 JN - - - - - 

1 -Methylnaphthalene I _- 1 600 JN I - 1- - I -  r- - I -  
2-Methylnaphthalene 330 330 220000 - 9000 J 1200 J - - 2500 J 

- - - - - - 30 JN Methylpropylcyclohexane __ - 

- - - - - - Naphthalene 330 44 J 35000 J 

- - - - - - 320 J Phenanthrene 330 - 
Pyrene 330 - - 420 J 4000 J - - - 600 J 



EIA&H Study E/A&H Study 
30M03 30111104 
Beside Beside 

Structure Structwe 

- 1 - 1 - 1  - 

Table E-I 
Analytical Summary - EPA and E/A&H Data 

Sediment Samples 
NAS Pensacda - Site 30. Wetland No. SA 

- - - - - 36 J Benzene _- - - 

Chlorobenzene __ - 170 J - 17J  82 J 

Decane __ 

1.2-Dichloroethane _- - - - 

Cis- 1 ,Z-Dichloroethene _- 27 

Trans-l,2-Dichloroethene -_ 0.98 J - 
1.2-Dichloroethene _ _  27.98 J 360 - - 2100 
(total) 

Dimethyloctane -. - - 40 JN 

(Dimethylpropyl)benzene I 100 JN 
(2 isomers) 

Ethylbenzene -- 1.7 J 140 J - - - - - 22 J 

Ethyldimethylbenzene -_ 400 JN 
(2 isomers) 

Ethylmethylbenzene -_ 70 JN 

- - - 

- - - - - - - 50 JN 

- - - - 28 J 

- - - - - - 1- 

- - - - - 
- - - 

- - - - - 
- - - - - - - 

- - - - - - 

- - - - - - - 
- - - Ethylmethylheptane _- - - 50 JN - 
- - - - - Methylnonane .- - - 80 JN 

4-Methyl-2-Pentanone -- - 56 J - 7 0 J  1 1 0 5  - - 150 





Inorganic Elements (pglL) 

Beryllium 

Cadmium 

Cobalt 

Chromium 

Copper 

Lead 

Zinc 

Manganese 

Iron 

Purgeable Organic Compounds 

ll 11 Chloroform 1,240 - 3J 

> 

- 0.1 3 16J 

1.1 16J - 
_ _  12J 

11 755 

12 26J 

3.2 180J 11J 

110 270J 130J 

50. 300J - 
1,000 22000J 200J 

- - 
- 
- 

~ 

3J 

Bromoform 

Hexanal 

Ethylmethylheptane 

Trimethyldecane 

I I 

-_ I - I 45 

2J 

_- 1 OJN - 
__ lOJN - 
__ 20JN - 

-_ - 

11 Dimethylnonane 20JN 11 
NMOS: 

J = Estimated value 
N = Presumptive evidence of presence of compound 
- = Compound we8 not analyzed or not detected 
- =  WOC not listed 
* = Represents €PA 1 0 .  risk for carcinogens 



FLORIDA PROFESSIONAL GEOLOGIST SEAL 

I have read and approve of this Final Sampling and Analysis Plan for Site 41 and seal it in 

accordance with Chapter 492 of the Florida Statutes. In sealing this document, I Certify the 

geological information contained in it is true to the best of my knowledge and the geological 

methods and procedures included herein are consistent with currently accepted geological 

practices. 

0 

Name: Henry H. Beiro 
License Number: #1847 
State: Florida 
Expiration Date: July 31, 1996 

Henry H. Beirc 

Date 
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