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EXECUTIVESUMMARY 

This Remedial Investigation (RI) work plan is written for Sites 40 and 42, Bayou Grande and 

Pensacola Bay. The purpose of this investigation is to characterize the nature, magnitude, 

extent, and effects of contaminated sediment and surface water within the bay and bayou to 

adequately perfom a human health and ecological risk assessment as part of the RI. 

The investigation will follow a phased approach, s&g with a qualitative review of the bay and 

bayou and leading into more complex studies as warranted. If ecological and human health risks 
can be characterized after any phase of the investigation, further study will be halted. Phase I 

involves a literature search and site reconnaissance related to past practices within IR sites and 
associated areas of the bay and bayou, including previous investigations at NAS Pensacola. 

Sediment mapping will also be performed during Phase 1. This information wiU be used to 
choose those areas of the bay and bayou planned for further study in Phase IIA. Reference areas 
of the bay and bayou will also be established as a means of comparison to apparently unimpacted a -- 
Phase IIA involves the collection of surface water and sediment samples within areas of likely 

contamination identified during Phase I. For ecological concerns, these results will be compared 
to State of Florida and EPA acute and chronic surface water criteria and EPA Region IV and 
Florida sediment screening values. For human health concerns, results will be compared to 
EPA Region III risk-based residential contaminant screening values. Scmnhg values used in 

human health risk assessment and ecological risk assessment axe not intended to be cleanup 

standan;is or ARARs but are only intended to be an initial comparison. 

Phase IIB involves the use of toxicity tests and diversity studies. Phase lII evaluates 

bioaccumulation via whole tissue or organism testing. Both Phase IIB and III will be used to 
establish a decision end point for remediation by understanding current effects and evaluating 
remedial technology efficiency. 

V 
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1.0 INTRODUCTION 

As part of the U.S. Navy's Comprehensive Long-Term Environmental Action Navy program 
(CLEAN), this Remedial InvestigatiodFeasibility Study (RYFS) work plan has been prepared 

by EuSafdAUen and Hoshall~A&H) for the Southern Division, U.S. Navy, Naval Facilities 
Engineering Command [(the Navy),] as tasked under Contract Number N62467-89-D- 

0318/CT0-036. This work plan addresses potential contamination in Bayou Grande and 
Pensawla Bay at the Naval Air Station Pensacoh (NAS Pensac~h), Sites 40 and 42. 

This RYFS work plan has been developed in accordance with the Comprehensive Environmental 

Response, Compensation and Liability Act of 1980 (CERCLA), the Superfund Amendment and 

Reauthorization Act of 1986 (SARA), and the U.S. Navy's Final 1995 Yearly Site Management 

Plan for NAS Pensacola (US. Navy, 1992), pursuant to the Feded Facility Agreement (FFA) 

dated October 23,1990 between the United States EnvirOnmental Protection Agency Region IV 
(EPA Region IV), Florida Department of Environmental Protection FDEP], and the 
US. Navy. 

This work plan outlines the objectives, approach, and methods to be used in conducting the RI 
of the bay and bayou, discusses applicable site background and setting information, and evaluates 
potential con taminants, con taminant soucces, migration pathways, and associated with 
the bay and &you. This work plan addresses only the RI procedures to be perfomed through 
site characterization. After the site characterization has been completed, an RI report will be 
written. [This RI report will include a baseline risk assessment, addFessing risk to both 
human health and the environment.] If necessary, a FS will be perfonned based on 
information obtained during the RI process. 

(0 1 
Wld items in bmckets denote change 

to the fvst draft of dOcmnent4 
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All investigation activities conducted during this RVFS will be pexfomed in accordance with 
Guidance for conducting Rurtldral ’ Investigations and Feasibility SnuiYes un&r CERCLA 
(EPA 1991a) and Ea~ro- Compliance Bmnch - Srcurdard Operating Procedwes and 

Qzdity Asswmrcc M .  (SOP/QAM), EPA Region IV, (EPA 1991b) [and the 
Comprehensive S’smpling and Analysis PIan (CSAP, E/A&H l995a).] These documents 

detail the project organization, project objectives, and specific quality assurance/quality control 

(QNQC) measures to be followed during the field investigation and laboratory procedures. 

[A site! specific Sampling and Analysis Plan (SAP,  E/A&H, l99Sb) has been submitted to 

complement this work plan.] A site-specific Health and Wety Plun (HASP, E/A&H 1993) 
has been prepaFed as a supporting document for this RI work plan [and outlines health and 

safety procedu~es and protoads. The HASP will be submitted to the Navy only. All of the 

other documents cited above will be submitted to the Navy, EPA, FDET, and the other 

resource trustees for review and comment.) 

2.0 BACKGROUND INFORMATION 

2.1 Facility - NAS Pensacola 
NAS pensac~la is located on a peninsula, approximate~y five miles southwest of the city of 
Pensacola, in the wuths&m portion of Escambia County, Florida. This peninsula is bounded 

on the north by Bayou Grande and on the east and south by Pensamla Bay (Figure 2-1). 

NAS Pensac& encompasses approximately 5,800 acres used for housing, administration, 

training, and industry. The older, eastern portion of the base is the most heavily developed. 
Industrial activities in this area have involved the production, handling, and disposal of various 

hazardous material or wastes at several loca.tions: Forrest Sherman Airfield and undeveloped 
wood18IIci are prevalent on the western portion of the activity. The Navy has identitied [24] sites 

under its Installation Restoration (IR) program at NAS Pensacola for investigation regarding past 
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or present operations and potential contamination [in the bay and bayou]. These sites are 
described in Section 3. 

Sitcr 42 -&ryou Grandc Md Parwcola Boy 

2.2 

[As shown on -re 21, Bayou Grande (Site 40) is an estuarine] water body adjacent to the 
northern border of NAS Pensacoh in Escambia County. [Brryou Grande] extends roughly east 

to west approximately 5 miles inland into the south-Southwestern portion of Escambia County. 
The northern and ctlltral portions of NAS pensacola, and areas of west Pensamla adjacent to 

the bayou, drain into Bayou Grande. Bayou Grande flows eastward into Pensacola Bay near 
NAS Pensacola's Magazine Point. The total s u b  area covefed by Bayou Grande is 

approximately 1.5 sqm miles (Ohger et d. 1975) and contains approximately 20 miles of 
total coastline, with approximately 8.5 miles adjacent to NAS Pensacoh. The average depth of 
Bayou Gmde is approximately [6.0] feel (Collard 1991). 

Bayou Grande and mnmcola Bay Descriptiom] 

. 

Bayou Grande is a tributary to pensacola Bay, part of a larger surf"  water system lmown as 
the Pensamla Bay System (PBS). peasacola Bay is at the lowest extent of the PBS, which also 

includes Blackwater, East, and Escambia Bays (see Figure 2-2). The PBS extends from 
&cambia into Santa Rosa County and is the fourth largest estUariae ecosystem in the state of 
Florida (Collard 1991). The PBS has a total surfact a ~ c a  covering appmximately 144 sqwk 
miles and l& approXimately 550 miles of coastline (Olhger et al. 1975, Collard 1991). The 

PBS receives water from four major area rivem: the &cambia, Yellow, Blackwater, and 

East Bay Rivers. These rivem and their associated drainage basins form an approximately 
6,700 square mile drainage ana for the PBS. This extensive drainage and tributary system 
encompasses parts of northwest Florida and extends into southern Alabama (Olinger et d. 1975, 

Collard 1991). primarity located in Escambia County, Pensamla Bay occupies approximately 
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52 quam miles of surface area (Ohger et d. 1975). Approxhately 11 miles of Pensacola Bay 
coastline borders NAS Pensamla pmperty. Near NAS Pensamla, Pensacola Bay receives waters 
from Bayou Chico, as well as Bayou Grande. The mean depth of Pensacola Bay is 

SirLF &Id A2 r* 
,/- 

i 

approximately 19.5 feet (Collard 1991). 

Collard states "the PBS is a mosaic of different types of estuaries whose chamcteristics change 
with river flow, seasons, tides, and the chronic and episodic activities and influences of man" 
(Collard 1991). Using a system classifjing estuaries based on predominant tidal mges, the PES 
best fits the definition of a microtidal estuary syst&n (Collard 1991). In this system, tides range 
from 0 to 2 meters and tidal cumnts assume importance only at the mouth of the system and 
at inlets (bayous). Coarse sediments are found in the mouths of rivers and deltas in this type 
of system while finer silts and clays arc transported to the deeper central portions of the system. 

Sediment transport occurs mainly by wind-driven, storm-driven, andor induced currents or 
waves (Collard 1991). Since its sediments' m derived from rivers, PBS can be classified as a 

"positive-filled" estuary (Collard 1991). Salinity within the PBS ranges from 0.5 parts per 

thousand @pt) near the tributary rivers to approximately 40 ppt at the mouth of the system 

(collard 1991). Pensacoh Bay, hated adjacent to the mouth of the system,. is chamcterizd 

by the higher salinity of this range. During a prewious study, mean temperature extremes in 
Peniacola Bay ranged from approximately 16" to 28" Cewus (CO) during February and August 
(Olinger et d. 1975). 

The PBS has supported commercial and xecreational fishing activities since the 1800s. Presently 

and throughout most of this century, this water system has been heavily utilized for commexcial 

shipping and d o n a l  boating. In Iiecent decades, these and other industrial and agricultural, 

have increased sediment loads into the system (Collard 1991). A sedimentation problem, at least 
partially attributable to tbese activities, has developed in the PBS w b e ~  fme-grained sediments 
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have been retained in the system and cover some 70 percent of the system bottom. These 

./ 

sediments tend to trap certain types of pollutants including synthetic organic compounds and 
trace metals (Collard 1991). 

Pensawla Bay is dredged periodically to provide a navigable channel for naval and commercial 

shipping. Dredging projects in &macola Bay have been perfonned by the United States 

Army Corps of Engineem (USACE), Mobile District, since the turn of the century as authorized 
by the River and Harbor Acts of 1902, 1935, 1937, suad 1962 (Northwest Florida Water 

Management District [NWFWMD] 1990). Dredging activities associated with these acts were 

completed in May 1965 and pmvided an entrance channel from the Gulf of Mexico into the 
lower Pensamla Bay, a bay channel, an inner-harbor channel, two parallel approach channels 

to opposite ends of the inner-harbor channel, an approach channel to the south of 

Muscoge wharf [(located immediately southeast of Pensacola)], an entrance channel into -Y 

Bayou Cbico, and a turning basin within &you Chic0 (NWFWMD 1990). Since approximately 1 

1973, few dredging activities have occurred in the bay to significantly change existing channels 

or cfeate new ones. During the past 20 years, ddging has been conducted in Pensacola Bay 

every three to four years to maintain established channel dimensions (USACE 1992). The most 
recent signifkant dredging project was a modification to the NAS P e n m l a  aircraft canier 
turning basin to accommodate the USS Forrestal. This project began in 1988 and lasted about 
3 years, wh& maintenance dredging was also performed. [AU dredge spoils in the NASP area 
were traditionally placed on Site 11, Site 14, or Magazine Point.] 

23 Physicalsettiag 
23.1 Climate . 

The Pensamla a m  typically experiences a mild subtropical climate as a result of the 
approximately 30" north latitude and influences of the adjacent Gulf of Mexico. Temperatures 



for this area range from 55" Fahrenheit (OF) in the winter to 81°F in the summer. These 

tempemres are generally stable; however, temperaturn extremes of less than 7°F and up to 
106°F have been mrded. During summer, thunderstorms frequently occut and can cause a 
10 to 20°F drop in air tempemre in minutes. 

AM& rainfall is fairly high in the pensacola area, averaging appmximately 61 inches per year. 

Generally, rainfall mounts are highest during the wanner months of July and August, averaging 
more than 7 inches per month, and lowest during the months of May, October, and November, 
averaging under 4 inches per month. During summer, high rainfall commonly accompanies 
thunderstorms and can produce up to 3 to 4 inches of raia within one hour. Due to the higher 
temperatws, evaporation rates are generally higher during the wanner months, reducing the full 
groundwater recharge potential of the heavy rains. During the cooler months of fall and spring, 
rainfall is usually less intense but lasts longer, allowing for higher rates of groundwater recharge 
through percolation and infiltration of rainfall. 

In the Pensacoh area, winds prevail from the north and northwest during the fall and winter, 
and from the south and southwest during the spring and summer. Wind velocities are usually 
moderate, but can reach gusting speeds during thunderstorms. During the warmer months, 
land-sea temperaturn differentials and the effects of prevailing Atlantic Bermuda High pressures 
produce a daiiy clockwise rotasion of area winds commonly ref& to as the sea-bmze effect. 
Severe weather is infrequent to the Pensamla area; however, humcams and tornadoes have 

caused significant damage in the past. Since 1980, six humcanes have passed within 50 d e s  
of Pensamla without touching land in the area fFaE 1992b). 



23.2 Surface Waters 
Pensacoh Bay and Bayou Gmde, parts of the Pensacoh Bay System (PBS), are the major 
surface water bodies in the immediate ama of NAS Pensacoh (Figure 2-1). Surfam soil is 
composed primarity of highly permeable sands limiting stream formation. Several naturally 

occufing intennitteat streams and numerous man-made drainage ditches flow south into 

Pensacola Bay. Some intermittent s t m m s  flow north into Bayou G m &  from the northern, 

central and eastern portions of the base. The NAS Pensacola peninsula also contains wetland 
ams, with many of [them] containing standing water. 

23.3 Physiography 
NAS PensaCOh is in the GUV coastal ~ 0 w l a n d ~  subdivision of the coastal plain province 

physiographic division. Laud surface elevation mges from 0 to approximately 40 feet above 

mean sea level (msl). The most prominent topographc feature at NAS Pensacola is a bluff 

paralleling the southern and eastern shorelines. Between the bluff and the shoreline, a nearly 

level marine terracx occurs at approximately 5 feet above msl. Gently rolling uplands reach 
elevations of up to 40 feet above msl landward of the bluff @&E 1992b). 

T 

1 

The PBS primarily drains the western highlands physiographic region of the northwest Florida 
and contiguotp areas extending into southeast Alabama. Overall, the PBS is described as a low 
relief, open,*coastal pIain estuary, my blocked by a barrier island backed by a sound or 

lagoon (Collard 1991). 

2.3.4 Hydrogealogy 
Underlying NAS Pensacola arc three principal hydrogeologic units (in descending order): the 
Sand-and-Grave1 Aquifbr, the Intemediate System, and the Horidan Aquifer System 
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northwest Florida. 

Figure 2-3 illustrates the distribution of these hydrogeologic units across 

S d d - G m e Z  Aquifer - At NAS Pensacoh, this aquifer extends from the land surface to 

a depth of approximately 300 feet bls (Wagner et al. 1984). This hydrogeologic unit primarily 

consists of sequences of unconsolidated to poorly indurated sand and gravel deposits, with 

interspersed lenses of clay. In this area of northwest Florida [west of the Choctawhatchee 

River], the sudcial aquifer functions as aa important source of water. [In southern 
Escambia County, the federal classiicatjon for] groundwater from wells screened in this 
aquifer is [Class I: potential or actual discharge into a sensitive ecological environment 
(EPA, l986)]. Because this aquifer is contiguous with land surface and recharged locally 

through infilmtion and percolation, it is susceptible to contamination from surface mums. The 

sediments comprising this unit area are Pliocene to Holocene Series, and at NAS Pensamla, 

primarily consist of the [Pliocene/Pleistocene-age] Citronelle Formation overlain by [Holocene] 

marine terrace deposits. Due to differences in permeabilities, the Sand-and-Gravel aquifer is 
divided into three zones: the sudcial, the low permeability, and the main producing zones 
(Wilkins ef d. 1985). [The] surJiciol wne compristS the uppennost por&ion.of the Sand-and- 
Gravel Aquifer within the vicinity of NAS Pensacoh (Wilkins et al. 1985). 

Numerous 6Mgs conduck during previous studies indicate that this zone ranges from 40 to 
70 feet thick. The lithology of this zone is described as light tan to brown, fine- to medium- 
grained quartz sand. Groundwater within the surficial zone exists under water table or perched 
conditions. The deptb to water within this zone ranges from less than 1 foot to approximately 

20 feet bls, depending upon land surface elevation and proximity to surface water bodies. The 

surficial zone is characterized by relatively high peameabilities and horizontal groundwater flow 
velocities. Hydraulic conductivity values ranging from lo+' to feet per day have been 
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calculated for this zone @&.E 1990). Groundwater flow within the Surficial zone is generally 
controlled by local topography and discharge to surface water bodies. [The FDEP classification 
of the surf3cial zone is El and the EPA classication is IIA. The main producing zone of 
the surficial aquifer, which is used as a potable water source, is overlain by a conf i ig  

unit.] 

[The] lowpermeability wne underlies the surficial zone at NAS Pensac~la (Wilkins es al. 1985). 
This zone is compxiscd primarily of clay- to se-sized sediments acting as a confining or 
semi-confining unit, inhibiting vertical groundwater flow between the surficial and the main 
producing zone. Labomtory permeability tests indicate vertical hydraulic conductivities for this 

zone [nmgingl from 4.2 x l@' to 9.9 x 1Q2 feet per day (G&M 1984). The lithology of the low 
permeability mne at NAS Pensacola has been described as gray to blue, silty, sandy, slightly 
fossiliferous clay ranging from 8 to 40 feet in thickness [ W E  1992a)]. This zone has been 
encountered in numemus brings completed across the base and is generally [considered to be 

laterally persistent] at the facility. No wells are known to be open to the low permeability zone 
at NAS Pensam@ therefore, the [occurrence and) direction of groundwater flow within this 
zone is not known (PBE 1992b). 

~ 

r' 

m e ]  inain.piuducing wne is the lowermost portion of the Sand-and-Gravel Aquifer 
(Wiurins et &. 1985). 'The zone is comprised primarily of sand and gravel deposits interspersed 

with minor amounts of clay and silt. The main producing zone cbaractensb ' 'callyhasthehighest 
permeabilities within the surficial aquifer due to the presence of thick beds of coarse-grained 
materials. 

Most major producing wells within the pensacola ana m open to this zone. Three pxuductiun 
wells at NAS Pensacola are scmed in this zone; bowever, due to the high h n  content in this 
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water, these wells m used infnquently. Production wells at C o q  Field, 3 miles north of 

NAS Pensamla, am scmned within the main producing mnes and are principal sources of water 

for NAS Pensacoh. 

N d  Air Statioot - Pmraaolo. Flo& 

Regionally the depth [to] the main producing zone varies significantly from approximately 60 to 

120 feet bls. The thickness of this zone [also varies], but is estimated [to be as thick] as 
300 feet at NAS Pensawla (Willrins ad. 1985). [In southern Escambia County] groundwater 

flow within the main producing zone is generally [toward the larger water bodies (Le., 
Pensacola Bay to the east, and the Gulf of M e x b  to the south)]. Groundwater in this zone 
is generally [subject to] confined or s e m i d e d  conditions due to the overlying low 
pemeabiliG mne. Depending on the location and s u r f . .  elevation of the area, positive or 

negative vertical gradients have been [measured between] wells screened in the main producing 

zone [and wells screened in the suFfiCia1 zone. Water levek measured in] wells in T 

low-topography areas near surface water bodies indicae a potential for upward groundwater flow -/ 

to the sdicial  zone. Conversely, [wates levels measured in] wells in high-topographic areas 
indicate a potential for downward groundwater flow from the surficial zone into the main 
producing zone @&E 1992b). 

Intennediizte. System - The Intermediate System is an extensive hydrogeologic unit of lower 

permeabiMy~-immediately underlying the Sand-and-Gravel Aquifer in the vicinity of 

NAS Pensacoh (Wilkins et ul. 1985). In this a m ,  the o0cumc.e of the Intermediate System 
is appmximately 300 feet bls and appmximatcly 1,100 feet thick. The top of this unit correlates 

with the Miocene Coarse Clastics, while the remainder comprises the lower portion of the 

Miocene Coarse Clastics, the Upper Member of the Pensacola Clay, the Escambia Sand Member 

of the Pensaoola Clay, and the Lower Member of the Pensacoh Clay, all of Miocene Age. This 
unit is primarily composed of f m e - p b d  [materiaIJ acting as an effective collfining unit 



-~ 

between the overlying Sand-and-Gravel Aquifer and the underlying Floridan Aquifer System. 

The water-bearing properties of this unit are p r ;  however, the= are thin stringers or beds of 
sandy sediments within the sequence possibly producing small amounts of [groundlwater 

(E&E 1992b). 

mOtidon Aquger System - The Floridan Aquifer System immediately underlies the Intermediate 

System in the vicinity of NAS Pensacoh at a depth of appmximately 1500 feet bls (€&E 1992b). 

In this area, the unit comprises the Chickasawhay Limestone and undiffexentiated 
TampaLimestone. Gmundwater from .this aquifer is highly mineralized in [southern 

Escambia County] and is not potable (Wagner et d. 1984). 

2.3.5 Regional Geologic Structure 
The hydmgeology in the NAS Pensamla vicinity is primarily influenced by the Gulf of Mexico 
Sedimentary Basin @&E 1992a), a regionally extensive negative feature which is the cause of 
the southwest dip in northwest l?londa's stmta. To the east of the Gulf of Mexico Sedimentary 

Basin are two other dominant structural features: the Aplachicola Embayment and the 

Chattahmhe Anticline. Because of their location (further east and north of NAS Pensamla), 

these s t r u w  have had little impact on NAS Pensacoh-specific hydmgeology. Figure 2-4 

r' 

L 

muitrates the approximate location of these structures in northwest Florida. -- 
2.4 

Deview of previous investigations in relation to the bay and bayou is important to focusing 
sample locations and parameters of analysis. This information can be viewed in relation 
to the history and characteristics at NAS Pensacoh to give a better idea of source and 
receptor interactions.] Since the early 1950s, numerous investigationS have been conducted 
in and around the PBS to monitor the ecological health of the bay [and bayou] and to determine 

Previous Iave6tigations - Bayou Grande and Peosacola Bay 

14 

L 



Final IURS Wonk Plan 
N d  Air Stotion - PmFocolo, FIorkzk 
Sirw lo& 42 --&lyou Gnurdc Md P m ~ t ~ k  &ly 
September 1995 

J'; J 



GULF OF MEXICO 

LEGEND 

;,:. ...\:..; EOCENE OUTCROPS 

by OLIGOCENE OUTCROPS 

SCALE: NONE 

f 

I lW"l.L- c 

GEOLOGIC STRUCTUK,, 
OF THE NORTHWEST I FLORIDA REGION L 

SfiES 40 AND 42 
BAYOU GRANDE AND 
PENSACOIA BAY 

3 1  



the impact of commercial, industrial, and municipal activities on the [PSS]. Previous 

investigations have documented site activities at NAS Pensamla discharging to the bay and 
bayou. Other studies have been associated with industrial activities of the entire PBS area. 

A recent report by Collard (1991) summarizes the environmental-biological history of the PBS, 
documenting published as well as previoUsly unpublished data from numerous studies conducted 
from the 1950s to the present. These studies were conducted to identify biological trends and 

help understand the ament status of the I[pBsl. A .- number of studies have been performed 
with varying sampling methods, locations and analytical procedwes. Because of the voluminous 
amount of raw data, specifm of these investigationS will not be presented here. Instead, the 

overall conclusions and findings of the more notable studies will be synthesized to provide a 
basis for understanding the current status of the PBS. In doing so, it is impoxtant to note the 

overall conclusion of Collard's biological trends analysis. His review of previous studies 

concluded: (1) the data did not support distinct, discemable trends and (2) future investigations 

should not attempt to evaluate existing data for these trends because of significant deficiencies 

in the database. Collard's opinions on the i n v w o n s  and discussions of investigations 
completed before 1970 are contained in Collard (1991). 

Facility~specific studies related to NAS Pensacoh summarized [below are taken] from B&B 
(1991a, 199fb and 1992b). 

NAS Pensamla Facility-Specifre Studies 

1982 NACIP - &vhnmental studies were conducted under the Navy Assessment 

aad Control of Installation Pollutant Department (NACIP). Eievated 

[concentrations] of lead and chFomiwn were detected in nearshore sediment 

samples, although approved €DER methods were not used. 
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1984 ~ o m p s o n  Enginedng Testing - Sediment samples were collected from 
the a m  of the tuming basin and analyzed for metals and PCBs. The turning 

basin is located 'off the southeast corner of the NAS Pensacola facility. The 

sampling was required by the dredge and fill permit. The analytical method was 

an BP-TOX method and did not =veal any metals or PCBs leachable in sediment. 

"ad Ait Station - P-h, F'IOddh 

1984 G&M - Sediment samples were taken from stom sewer outfaus approximately 

300 feet offshore of the f a c i i ' s  southeastern wate-t. Samples were analyzed 
using extraction procedure m) toxicity methods. ~ r a ~ e  amounts of arsenic were 
detect& in some samples, but there was evidence that the samples were 

impmpedy handled and analyzed. 

1982-1985 FDER - Sediment samples were taken fiom Pensacola Bay's turning basin south 

of the waterfhmt, and fFom the Big Lagoon [and] the mouth of Bayou Grande. 

Results showed elevated levels of mercury and lead for some sites. Ratios of 
VotalIQddahl Nitmgen]:Total Organic Carbon ('":TOC) indicated 

nitrogen-enriched sediments at the turning basin, south of the facility, and at the 
mouth of Bayou Grande. 

j 

z 
1986 United States Navy - Water and sediment samples were collected from the 

turning basin and analyzed for heavy mctals during a supporting study for an 

environmental impact statement. Results were suspect because incomet 
adytical methods were used and detaction limits and labomtory QNQC data 

were not provided. According to the report, elevated [ooncentrations] of 
chmium and zinc were debcted in sediments. 



1991 Ecology and Environment- A Phase I Con tamhation AssessmentlRtmedial 

Activities Investigation was conducted at Site 2, the waterfront sediments, to 

identify potential source areas and con taminants of concern and provide 
recommendations for subsequent phases of the investigation. Results indicated 

sediment contamhation as outlined below. 

Primary Sediment Con taminants at Site 2t 
metals 
vo& organic comp.nds (VOCS) 

polynuclear aromatic hydrocarbons (PAHs) . 

total recoverable petmleum hydrocarbons (TRPHs) 

[At Site 2,] detected contamination does not point to a distinct source. Potential sources 
possibly contributing to the sediment contamination include operations at the aircraft carrier 
berth and mval boatyard, commercial shipping, and past M V ~  industrial facilities discharging 
effluent to the bay. [E/A&H recently submitted an RI report for Site 2. Results of this 

investigation am smmarbd  in Section 4 of the SAP for Sites 40 and 42. 

2.5 . Ecological Resources - Bayou Grande 
Bayou Grand;e averages 6 feet in deptb and is COMected to Pensamla Bay by a narrow pass 
north of Magazjne Point. The bayou drains freshwater from Garcon Swamp to the west, urban 

watersheds of west Pensacola to the north, and NAS Pensacoh to the south. Because of the 
concentration of freshwater [outfalb] and the bay's constriw Opening, Bayou Grandc is [not 
as saline as] the lower mwhes of Pensacola Bay. The biological communities comprising the 

Bayou Grade ecosystem rn similat to those in Pensacoh Bay. However, the species 
composition of aquatic communities [are adapted to less saline er~vironments than species in 



the] lower Pcnsacola Bay. Also, communities adapted to low-energy environments (e.g., 

inteddal mud flats) are more pmdent in Bayou Gmde than in Pensamla Bay. 

The intertidal margin of Bayou Grande dong NAS Pensacoh generally consists of two different 

habitats. Relatively narrow, sandy strands with emergent vegetation, predominantly marshhay 

cordgrass (SparttnOpaiens) and needlerush (Jwrcus roemerimucs), occur along exposed portions 

of the shoreliae. These exposed habitats support a relatively low diversity of species; fiddler 

crabs (Uca spp.) and marsh periwinkles (Littorim irrofau) are two of the more common species. 

~n contrast, intertitia~ mud flats in protected embayanents ofthe bayou contain a relatively diverse 

group of Species, including [small crusta&ans, amph@ods and bivalve mollusks such as 
clams]. During flooding tides, thm intertidal mud flats are common feeding grounds for rays 
and bottom-feeding fish. During low tides, shore and wading birds such as ducks, teals, herons 

and egrets forage on the exposed flats. 

Although the shallow depth of Bayou Graade is conducive to benthic photosynthesis, submerged 

aquatic vegetation dots not exist in the bayou (Collard 1991). Likewise, oyster beds are! not [as 
pmvalent in the bayou]. However, many of the commercially and iematiody harvested f s h  
species in Pensamla Bay are likely residents or migrants in Bayou Gmde. 

2.6 E o o ~  Resou- - =,lr, m y  
Pensacola Bay in the vicinity of NAS Pensacoh is a lower esbuarine environment characterized 

by irregUlar tidal flushing and [varyingJ salinities (Collard 1991). A master species list 
compiled by Collard (1991) for the PBS from lite&= collected over a 35-year period included 

over 400 species, coasisting primarily of sessile macmhfbuna taxa. Some of the species on the 
list may have since emigrated or b a m e  locally extinct due to changing conditions in the bay. 
The species diversity of Pensacoh Bay has been comparatively low to the cumulative recod, 



with most individual sampling programs yielding only 4 to 28 species (E&E 1992b). 
PensacolaBay system does support significant ecological communities. The bay provides 

habitat, including critical nestidg and nuwry areas, for many commercially and recreationally 
important fish, crustacean, and shellfish species. In addition, the bay contains ecologically 

important habitats, namely seagrass beds and oyster reefs. 

In the soft bottom benthic communities of lower Pensawla Bay, dominant species are tubicolous, 

surface deposit-feeding' polychaetes (~ricideu spp., capite& spp.) various spionids, 

(Hapbscobpbs spp.), amphipods and small  suSpeasion-feeding bivalve mollusks (Anodontia 

alba and TelliM spp.). Gastropods, hermit crabs, ctenophores, algaet, sponges, bryozoans, and 

barnacles are also present in Pensawla Bay. Few individual species are abundant, although 
more species qresenting different trophic levels a present in higher salinity water in the lower 

bay than in other parts of the estuary. Overall species abundance is greater in the winter than /h 

\ in any other season (Collard 1991). 

Information on [fd species] is generally limited to species of recreational or commercial 
importance. Based on landing statistics, 21 specks or species groups comprise the majority of 

game or commercially caught fish in Pensacoh Bay (Collard 1991). Fish species diversity is 
greatest in the higher salinity water near NAS Pensacoh during spring and summer. Menhaden 
and stxiped mullet are the two most important target species of Pensacoh Bay faheries 
(CoW1991). Other abundant species in Pensamla Bay not of major commefcial or 
recreational importance include pinfish (Lagalon rhombiodes), bay anchovy (Anchw mitchelli), 
longspine porgy (stenotorrmr caprinrcs), silver penh (Bairrtiellla chyswu), southern hake 

( U m p h y c i s f ,  inshore lizardfish (synodrrr foetens), and spotted hake (Umphycis regius) 
(Collard 1991). 



Other commercially harvested species include blue crabs (clallinectcs sapidus), stone crabs 

(Menipp memenarfa, M. adha and hybrids), shrimp (Penaeus aztecm, P. serfem, and 
P. duorann), oysters (crasSa~nccr Virginia), scallops (Arg0peCe.n i d a m )  and squid 
(Loligwtculus spp.). The distribution and abundance of these species is mainly determined by 

their salinity preference. The ama of Pensamla Bay in the vicinity of NAS Pensacola is 
permanently closed to oyster harvesting due to the effluent outfall of the City of Pensacoh main 
sewage treatment plant being only thme d e s  northeast from NAS Pensacola. Scallops are 
found principally in seagrass beds in Santa Rosa Sound and Big Lagoon (Collard 1991). 

Seagrass beds, once an abundant habitat throughout pensacola Bay, no longer occur in the lower 

reaches of the bay (Collard 1991). The nearest seagrass beds to NAS Pensacoh are located in 
Big Lagoon along the southwest portion of the base. 

-? 

Terrestrial or semiterrestrial animals feeding on aquatic biota from Pensamla Bay include ghost -../ 
crabs (Ocyopmk spp.), common along sandy shorelines of Magazine Point, and vafious shore 
birds. Birds m among the highest level consumers in the Pensac~la Bay ecosystem. Some of 
these species prey exclusively on fish and aquatic organisms, whereas others may also consume 

t e d  fauna. 

[2.7 "hI&tened or Endangered Species 

Threatened and endangered species (TES) locations relative to NAS Pensacoh are shown 
on Flpre 2-5 (Florida Natural Areas Inventory, FNAI EI92)'followed by a legend 

describing the Species and its legal status. Fcgure 2-5 cannot be construed as the mosf 
accurate interpretation of the occurrence of TES at NAS Pensacoh and would not preclude 
a vifllrrl inspection during any of the investigation. Visual assemmts will be performed 
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LEGEND 

FederaYState Legal Status 
C2/N 
N M  
ClLT 
N U  
CULE 
N/N 
NLT 
3CM 

EXPLANATIONS 

c.Odidrtc Spech for additbn to the LbtofEnduyered and Thrcrtcacd Wildlite and Plants, Category 1. The 
USFWS cummtly has subsrrntirl idormntba on bad to support the biblogical appropriateness of proposing 
to lipt the spscks M endangered or thratcrrcd. However, the specks not yet offkhlly lhtd and currently bas 
no k?galty protsetcd status. 

FEDERAL 
C1 

C2 C a n d i i  Specks, Category 2. Inlknntion on taxa now- in possession of the USFWS indicates that proposing 
to list the spsfics as mdmgd or threatened b possibly appropriate, but conclushe data on biological 
rulnerabw and threat@ are not curredy ar8iLbk to support proposed Nks at thir time. 

3C Catqgory 3C. Tam bare provcrp to be more abundrot or widuprad than was pmpuJbr believed and/or those 
mot subject to my M m b k  threat. 

lisrcd orbebg conskld for addition to the Lisr of Endangered and Tlmatcaed WiWireand N Not 
Phnts. 
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during different times of the year to account for the possibility of other spedes in the area 
during dif'ferent seasonal Mods. Other TES not confirmed but possibly living within or 
near the bay and bayou are described in-Table 2-1 and will be considered during any field 

event of the ecological assessment.] 

3.0 INITIAL EVALUATION 
3.1 Applicable or Relevant and Appropriate Requirements (ARARs) and Screening 

Values 
The proposed scope of work for the RI/FS at Sites 40 and 42 will be discussed in Section 4 of 

this work plan and detailed in the SAP. In developing this scope of work, it was anticipated that 

data would be evaluated with regard to CERCLA, SARA, and other ARARs. The AFWRs 

potentially applicable to this investigation are listed below. The applicability of these ARARs 
will be reviewed and updated during this hvestigation along with the development and analysis 
of remedial alternatives. 

preliminary Federal ARARs 
a Clean Water Act (CWA) 40 CFR Parts 230, 231, 403.5, and 122-125 

a Safe Drinking Water Act (SDWA) 40 Code of Federal Regulations (CFR) Part 141 

Clean Air Act (CAA) 40 CFR Parts 52 and 61 a 

e Occupational Safety and H d t b  Act (OSHA) 29 CFR 1910.1OOO 

Resource Conservation and Recovay Act (RCRA) 40 CFR Parts 264,265,268, 

270, and 271 



This page intentionally left blank. 



F h l  RI/FS Work Plan 
Nawl Air Station - Puuawla, Flini& 

Sites #and42 - Bayou G d e  and Pensacola Bay 
September 199s 

Cryotd dartw 

H.rkguin darter 

Salt mnrqh topminnow 

m w m v  
River r.dhorr0 

Piping plowr 

Snowy plover 

Stoddnrd'r yetlow-throetad wnrbler 

Kirtland'r wnrbler 

Amedcnn oyatercatcher 

Reddirh enrot 

U T 

U SSC 

P SSC 

U SSC 

U ssc 

R ssc 
P T 

U SSC 

SR ssc 

P T 

P T 

P-u 

u E 

U ssc 

P-u ssc 

UR 2 

T 

T 

UR2 

T 

UR2 

UR2 

E 

UR2 

Frerh water 

Frerh water 

Sdt, frerh, brackirh wetaro 

& d o h ,  frerh rdt wnter 

Frerh water 

Swunpo, mnnhes, pond0 

Open areno nenr water 

S w q r ,  atremr, mnrrher, ponds 

SWOfVlpO, IllW8he0, pond 

Open, dry, randy bencher 

Open, dry, randy beacher 

Wooded hebitate 

Wooded hnbitstr 

Coastd hnbitats 

Freshwaterlcoastd wetlands 
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uttk, blue heron 

snowy egret 

Florida undhill crane 

Arctic progrin fdcon 

Southeastem kertrel 

e* 

OlPreY 

Brown p.lican 

Red-cmkmded woodpecker 

B4unann'e warbler 

-billed woodpeakor 

Least tern 

wood rtork 

Snail kite 

P-u 

P-u 

U 

M 

R 

P-u 

R 

R 

P-u 

U 

U 

U 

U 

U 

R 

U 

ssc 
ssc 
f 

E 

T 

T .  

ssc 
ssc 

T 

E 

E 

T 

E 

E 

T 

T 

T 

URZ 

E 

AC 

E 

E 

E 

E 

E 

Freohwater/coaetd wetlands 

Freshwatetlcoastd wetlandr 

Froahwater wetlendr 

Wnten on the c o w  . 

open pine foreetr, clreringr 

Pine forestulcomtd 

Near wster 

-OW w008, COO&@ 

Cavity nertrldd pine etandr 

wooded habitat8 

Wooded habitate 

Cosstd habitat# 

Fre8hwater/cos8td wetland8 

Fwrhweterlcoastd Wetlenda 

Aquatic habitatr 
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P U W T S ~ ~ I  

w..opskcarolh.nsis Carolina lilaeqmir R URZ Aquatic habitats 

mun m h o  Panhandle lily U E UR2 Black, mucky moil 

pl”cukm& Ch4man’r butterwort U RE URZ 

Rho&&&onntrhm Orange azalea U . E  UR6 Mdrt, woody habitam. 

Sawacenib kuoophyla 

Smoenia rulm 

Wte-top pitcher plant R E Open acid bogs 

Sweet pitcher plant U E URZ AcM bogr/slarh pins woods 
L - 

8owcm: Ecology end Environment, Inc., 1992. after florida Natural Inventory 1988. 

w: 
R E 

M E 

SR I 

P E 

U E 

E P 

T E 

AC P 

UR2 E 

UR6 = 
FDA = 
FGFWFC = 
USFWS = 
ssc = 

0 

b = 

Statua of opeciea on the I U S  POM~COIE facility: 
Rodant  
Migrant 
Surpsoted reddent 
Podbie reddent due to avdable habitat; auwey required. 
Unknown; wmy required. 
State and Federal Statue: 
Endawered 
Threatened 
Agency concern: not ounendy lieted or e candidate for liedng 
Under review, imff ioient biological data available 
Candidata rpecier but taxa ha8 proven to be more widorproad than previously believed andlor those species ere not subject to any identifieble threat. 
florida Department of Agriculture 
florida Gome and Freahwatar Firh Comnirmon 
U. S. Fish and Wdli fe Servica 
Spoolem of spscirrl Concern 
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Sites 40 und 42 &you G d e  a d  Pmsacola Bay 
May 20, 1997 

Department of Transportation (DOT) 49 CFR Parts 170-173 

e Endangered Species Act (16 USC 1531 et. seq.); 50 CFR Part 200 and 402 

a Fish and Wildlife Coordination Act (16 USC 661 et. seq.); 40 CFR Part 6.302 

0 Executive Order 11988, Floodplains Management, 40 CFR Part 6, Appendix A 

preliminary State ARARs 
e 

e 

a 

0 

0 

Florida Administrative Code (FAC), Chapter 62-3 (Water Quality Standards) 

FAC, Chapter 62-301 (Surface Waters of the State) 

FAC, Chapter 62-302 (Surface Water Quality Standards) 

FAC, Chapter 62-28.700 (Stormwater Discharges to Groundwater) 

FAC, Chapter 62-550 (Drinking Water Standards, Monitoring, and Reporting) 

Screening Values (not listed as ARARs) 
0 EPA Region IV Waste Management Division Sediient Screening Values for Hazardous 

Waste Sites (21 16/94 Version). 

0 State of Florida Sediment Quality Assessment Guidelines (1111941 version) 

3.2 
Numerous activities and industrial operations performed at NAS Pensacola have led to the 

production, handling, or disposal of hazardous materials and/or wastes. Of the 42 sites 

identified at NAS Pensacola for investigation regarding possible contamination, 16 have been 

identified during a preliminary scoping study performed by E&E as potentially contributing or 

Potential Contaminants and Sources - Bayou Grande 

39 
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having contributed pollutants to Bayou Grande ( E M  1992b). Known or suspected contaminants 

associated with these 16 sites include metals, TRPHs, VOCs, base/neutral acid extractable 

organic compounds (BNAs), PAHs, phenols, and polychlorinated biphenyls (PCBs) 
(E&E 1992b). Figure 3-1 illustrates the location of these 16 sites at NAS Pensacola. 

EPA has collected sediment and surface water samples within 10 wetlands at NAS Pensacola as 
part of its July 1992 field investigation. WA&H has collected sediment and surface water 

samples within seven wetlands as part of RI rerated activities. Both of these investigations have 

shown elevated concentrations of metals, pesticides, and SVOCs likely associated with several 

IR sites which may impact Bayou Grande. To date, general areas of contaminant discharge have 

correlated with areas identified by ME. 

Due to equipment malfunctions, some EPA sampling locations were not precisely identified. 

On the basis of the above, E/A&H has used the EPA data, where available, to screen future ,-? 

sample locations shown in the Sites 40 and 42 SAP. Specific sample locations and results of the 

EPA and E/A&H investigations are presented in the Sites 40 and 42 SAP. 

Two general areas of contaminant discharge, along with the number of sites potentially 

contributing contaminants to each area, were identified and are listed below: 

e The yacht basin west of Magazine Point (13 sites discharging groundwater or surface 

water to this area). 

e The southcentral portion of Bayou Grande (three sites discharging groundwater or surface 

water to this area). 

40 
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f 
Table 3-1 describes the discharge locations, suspected contarmnan ts, duration of discharge, and 

potential pathways for the 16 IR sites identified as possibly impacting the Bayou Grande. 

Although sites addressed under the UST program will not be addressed during this investigation, 

UST-related con taminants detected in Bayou Grande that may have mixed with contaminants 

from an IR site will be addressed as part of the RI for Sites 40 and 42. The following is a 

discussion of the activities performed at each of these IR sites relating to the potential discharge 

of contaminants into Bayou Gmde.  

Y& Basin - The 12 sites potentiauy discharging into Bayou Gmde in the erea of the Yacht 

Basin do so via groundwater to surface water discbarge. -The North Chevalier Disposal Area 
(Site 11) potentially discharges contaminants to Bayou Grande via surface drainage and 

groundwater migration. Site 11 is an area the Navy used as a landfill for unknown quantities 

and types of waste during the 1930s and 1940s. Elevated concentrations of metals, TRPHs, 
VOCs, PAHs, and phenols were detected at Site 11. 

f" 
\ 

Site 12 (Scrap Bins) is located on the bluff to the west side of Site 11, appmximately 600 feet 

from the southem end of the Yacht Basin. Four stomwater drains are present on the site; the 
outfall for the drainage system is unknown but presumed to be into Bayou Grande or the 
drainage ditch emptying into the bayou. Metals, TRPHs, PAHs and PCB contamination were 
detected in d e  soil from the stormwater drains @&E 1991d).. 

Site 30 (Building 649 and 755) includes a wetland and channelized stbm, discharging into a 
stormwater drainage ditch, then into Bayou Grande near Site 11. Metal-plating wastes were 
periodically discharged from Buildings 649 and 755 for 30 years (1940s to 19709) into 

c 
the wetland area adjacent to these buildings. "be sediments in the wetland, stream, and Bayou 
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PAH8, phenol8 

3 Cra8h Crew Metel., TRPH8, VOCS, 37 Stormwater drain Weetern Bayou 
Training Area PAH8, phenols (1 956-prerentJ Grande 

Navy Yard Wt.l8, mPH8, P A M  13 Groundwater, Yacht ba8in 
D i8pod Area (1917-1930s) surface runoff 

9 

10 Commodore'r Maalo, mPH8, PAHI, Unknown Groundwetor, Yacht barin 
R Pond wrface runoff 

Scrap Birm Motels, TRPHr, PAHI, 80 
PCBS (early 19300 

12 

present) 

15 Perticide Rinwte Metals, mPH8, VOCs, 16 
Diiporal Area PAH8, perticids8 (1963-1979) 

Bru8h Dirpood Mod8 Unknown 
Area (1 9608-1973) 

10 

29 Soil South of Metdo, TRPH8, PAH8, Unknown 
Building 3480 v0c8 (19708-19808) 

30 Building8 649 end Met&, TRPH8, VW8, 30 
756 PAH8, phenolo (1 9401970s) 

L 
I 

32,33,36 Industrial Met&, VOC8, W A S  
Wa.tewater 

. Treatment Rant 

34 $olvont North, of M O t d 8 ,  TRPH8, PAH8, 
Building 3517 phenolr 

S a w r  phendo 
36 IndU8trid WutO MOtd8,  n P H 8 ,  PAH8, 

11 + 
(1 98 1-prorant) 

Single inbident 
t i  9141 

Ecology md Envimmnm, Ina., 1992b 

Key: 
TRPHa - Totd recoverable petroleum hydrocerbons 

PAH8 = Polynuclear aromatic hydrocarbons 
PCB. = Polphloriruted biphenyl8 
BNA8 = Baw/nwtral and acid mractable compound@ 

v0c8 = Vof.dil0 O r W C  COl'npOUnd8 

Groundwater, 

direct discharge 

Stormwater drain 

8Urf-• NnOff, 

~~ 

Yacht baoin 

Yacht be8in 

Groundwater, Central Bayou 

Groundwater, Shennen Field 

Groundwater I Yacht baoin 

Direct discharge, Yacht barin 
aurface runoff, 
groundwater 

G roundwetor, Yacht bacin 
8Urf-0 N n O f f  (Magazine 

Point) 

Groundwatar, Yacht bmin 
8Urf8Ce runoff 

Yacht basin I Groundwrter 

Wartewatw, Yacht basin 
rurface runoff 
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G m d e  act as a sink for the plating wastes. Metals, TRPHs, VOCs, PAHs, and phenols were 
detected at Site 30. 

The other nine sites discharging into the Bayou Grande Yacht Basin (9, 10, 29, 32-36, and 38) 

are concentrated around Chevalier Field or associated with the industrial water treatment plant 
(IWIP) andor the sewer line serving this plant. The main pathways from these sources are 
groundwater discharge to Bayou Grande andor surface water mnoff into the drainage ditch and 

Bayou Grande. 

Centml and Wes&m Bayou Gnn& - The four sites potentially discharging into central and 

western Bayou G m d e  do so through a stomwater drainage system (Site 3) or by groundwater 
discharge and surface water runoff (Sites 1, 15, and 16). Of these four, Sites 1 and 3 are the 
greatest sources of potential contambation. Stomwater from Site 3, the Crash Crew 
Training Area, is discharged to an inlet in western Bayou Grande via an underground stomwater 

drainpipe and drainage ditch; Metals, TRPHs, PAHs, VOCs, and phenols were identified in 
sediment and surf' water collezted in the stomwater drain @&E 1992~). 

r" 
\ 

Site 1, the Sanitaq Landfill, encompasses 80 a m s  adjacent to Bayou Grant&. Evidence of 
metals, TRPHs, PAHs, VOCS, andpheaof eontarmna . tion was found in soil and groundwater on 
the landfill, and in the surface water and sediments of adjacent brackish and freshwater ponds 
and Bayou Grande. Pathways include groundwater discharge and surface water runoff with 

Bayou G m d e  acting as a sink @&E 1991~). 

other Potential sit= 
Based on proximity to the bay and bayou and low to moderate concentrations of contaminants 
(identified as part of Phase I assessments), eight add i t id  sites were identified as having a 
possible impact on either Bayou Grande or Pensamla Bay. 
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These sites include. 

Site 7 

Site 8 

Site 22 

Site 24 

Site 25 

Site 26 

Site 27 

Site 31 

8 

Firefightiag.Scbo01 Training Area 

Rifle Range Disposal Area 

Refueler Repair Shop 

M i x i n g h  

Radium Spill Area (prtliminary Site Chafacterization cumntly 
underway) 

supply b e n t  outside storage 
T 

Radium Dial Shop Sewer (RI cumntly underway) 

Soil North of &rildiag 648 (combined with Site 30, RI currcntly 

underway) 

Although these sites have been idenMied as possibly impacting the bay or bayou, the potential 

impact of the above sites will be studied during Phase IIA of the RI 8nd more extensively, if 
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33 
Numerous activities and industrial Operations at NAS Pensacoh have led to the production, 
handling, or dis,posal of hazardous materials andor wastes. Of the 42 sites identifed at 
NAS Pensacola by the Navy for investigation reganling possible contamhation, 14 of these sites 

have been identified during a prelhinary scophg study pedormed by E&B as potentially 
discharging or having previoUsly discharged pollutants into Pensacoh Bay ('&%E 1992b). 
Known or suspected contaminants associated with these 14 sites include metals, VOCs, 

badneutral acid extractable organic compounds (BNAs), and pesticides/PCBs (E&B 1992b). 

Figure 3-1 illustrates the locations of these 14 sites at NAS Pemacola. 

Potential Contaminants and S o u k  - Pewacrrla Bay 

Three general areas of contaminant discharge, along with the number of sites potentially 

contributing contaminants to each a m ,  were identifed and arr: listed below. 

e Southeast waterfmnt sewer discharge area (six sites have previously discharged to the 

storm water/indmtd sewer system). 

e Eastern shore of Magazine Point and Chevalier Field (five sites discharge groundwater 

or surface water to this area). 

8 she&an met ami sherman cove (three sites discharge groundwater or s u r f a ~ e  water to 
this area). 

Table 3-2 summarizes the contaminant sources, pathways, and discharge locations for the 
14 sites potentially hpacting pensacola Bay. Each site is discussed below. Unless noted, the 

discwsion is synthesized from EQE (1992b). Although sites addmssed under the UST pmgram 

will not be addressed during this investigation, UST-relard contaminants detected in the bay that 
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Waterfront Sediments 2 Storm sewer, 8urfsce ~ m f f  38 
(1936-19731 

37 
(1 966-pnrent) 

UnknOWn 

Unknown 

17 
(1 ~ t l j - p r e n t )  

12 
llS84-1878) 

single incident 

3 ktd8, TRPHa, VW8, PAHE, phenolr Sherman ldet Crwh Crow Training Area Stormwater drdn, ourface 
runoff 

Groundwater 

Groundwater. 8urfsce runoff 

Sherman lnkt 

Magazine Mnt 

Chevalier Fibad 

4 Army Rubble Di.posd Area Unknown 

13 

14 orrdg. spoil Fin Araa Wtdr, TRPH8, VOC8, PAHe Groundwater, atomwater 
overnow 

17 T r m r f o m r  Storage Yard Metd8, TRPH8, VOC8, PAHe, PCB8 storm .ewer Swthrattem waterfront 

18 PCB SpiW Area SOUth8M.8tem waterfront Groundwater, ourface ~ m f f  

28 I “T;r hbtd8, TRPH., VOC8, PAH8, Pc& storm ~ w e r  

Industrial Wtmtewater Treatment Plant Magmim point 

Southee8ten waterfront 

32, 33. 35 

38 

Groundwater, 8UrfaCO m f t  

Groundwater 

hbtd8, vm8, BNA8 
(1 98 l - p ~ ~ t )  

hbtdr, TRPH8, VOC8, PAHe, phenol8 
(1 971-preaent) 
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I 38 Building 71 -40 Wastewater drdn, wrfece Southerntern waterfront 
(1936-1973] Nnoff 

I Unknown 1 Grwndwoter. surface runoff I Sherman Inlet I 

Kay: 
TAPHI = Total I.NloMrde petrdeum hydrooerboM 
VOCe = Vdotiloorg.rrkrcompoundr 
PAHs = Pdynudoar af~mstic hvdrod.erboM 
FCBa = Polychlohatedbiphenyh 
BNAe = Ihselncnttrd .nd add extructllble c~npoundr 
a - Suspected MUICO of fbae oontaninantn in the Induetrial Wastewetor Treemnt plent (sites 32,33, end 36). 
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Sit= &and 42 - 

may have mixed with con taminants from an IR site will be addressed aspart of the Sites 40 
and 42 RI. The following is a discussion of the activities pexformed at each of these IR sites 
relating to the potential discbarge ofconhmmn ts into Pensacola Bay. 

Soutlrastern Wa&&mt - Six sites are potential sources of con tamination because of past or 
present influences from the NAS Pensamla sewer system. Before being diverted to the 

Industrial Waste Water Tmatment Plant 0 in 1973, the sewer system discharged untreated 
stomwater and industrial wastes into Pensacoh Bay along the southeastezIl water front (Site 2). 

Building 71 (Site 38), an a b a f t  paint stripping facility since 1935, was the primary source of 
umeated industxial wastes discharged to Site 2. Analytical results from Site 2 showed 
concentrations of metals, TRPHs, and PAHs to be highest in sediments offshore of Building 71 

(Site 38). Site 2 bas undergone an RI and has been evaluated separately from other portions of 
Pensacola Bay in the vicinity of NAS Pensacola. 

r"- 
\ 

The Dredge Spoil Fdl Area (Site 14), located m the southeastern portion of NAS Pensacoh, had 

detected concmmtions of chromium, cadmium, and nickel in groundwater. 'Chevalier Field 
(Site 9, 29, 34, and 36) to the west of Site 14 is another potential sourcc of contamination. 
Metals, TRPHS, and PAHs wem detected in the nearshore sediments in the vicinity of Site 14. -- 
Another source in the southtastcfll portion of NAS Pensacola is the PCB Spill A m  (Site 18). 

The site has not been investigated, but was the location of a 50-gallon spill of possible 
PcB-Containing transformer oil in 1966. 

c 



Magadnc Point d t h c  &stern Shon of Psnsrrcola Bag -Malfunctions at the IWTP facilities 

(Sites 32, 33 and 35) have impacted groundwater, which potentially discharges into 
PensacolaBay.' Groundwater samples .collected at the IWTP have detected elevated 
concentrations of metals, VOCs, and BNAs exceeding either Flon& Primary Drinking Water 

Standards or Flori& Secondary Drinking Water Standards. The Magazine Point Rubble 

Disposal Area (Site 13) is located hydraulically downgradient of the WTP and had detected 

concentrations of "s, VOCs, PAHs, and phenols in the groundwater. 
- 

Shemam Inkt ond Shemum Cove - Sherman *Inlet and Sherman Cove are embayments of 

Pensamla Bay. Site 3, the Crash Crew Training A m ,  is the only investigated site in the 
vicinity of Sherman Inlet and Sherman Cove. A stormwater surface drain ditects surface water 

runoff from the Site 3 vicinity into an intermittent stream discharging into Sherman Inlet. 
Metals, TRPHs, VOCs, PAHs, and phenols were detected at Site 3. 

Four other sites (Sites 4,19, 37 and 39) are located in the area and are potential contaminant 
sources for Pensamla Bay. The Army Rubble Disposal Area (Site 4) was the location of 
nodazardous waste and rubble disposal in the early 1950s. The Fuel Farm Pipeline Leak Area 
(Site 19) was the location of a reported 360,oOO.gallon JP-4 fuel oil spill in 1958. The 
Sherman Field Fuel Farm Ana (Site 37) was the site of a reported 48,OO-gallon JP-4 fuel oil 
spill in 1983. Fret product and petroleum compounds were detected during groundwater 

monitoring in 1984 and 1985. The Oak Grove Campground (Site 39) has been mediated via 

a removal action. 

3.4 Potential Contambutt Migration Pathways and Prel,imiwy Public Health and 
Environmental Impads - Bayou Grande and Pensacoh Bay 

Both pensacola Bay and Bayou Grande sudhce water bodies are likely to have been affected by 

surrounding industrial and commercial activities. This discussion will not include pathways from - 
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sources other than NAS Pensacola (Le., non-NAS Pensacola tributary surface waters) potentially 
transporting con taminants to Bayou Grande and Pensacola Bay. 

In the following discussion, organisms residing in Bayou Gmde  and Pensacola Bay are defmed 
as the primaxy receptors, while potential secondary meptors azle defined as those transient 
organisms potentially affected by contaminants as they migrate through the ecosystem and food 

chain. Other potential receptors of contaminants from the 24 source sites will be addressed in 
each site-specific investigation. 

Since numerous other con taminant somes (at least 24 sites at NAS Pensacola) have been 
identified as potentially impacting Bayou Grande and Pensamla Bay, this section will generally 
discuss secondary contaminant sources, primary and secondary release mechanisms, migmtion 
pathways, and receptors potentially common to more than one primary source. 

r" 

f" 

Figure 3-2 is a conceptual site model for Bayou Grande and Pensacola Bay. Discharges to the 
bay or bayou via drainage features, misdancous contaminant spills and leaks, and fill material 
leachate are the primary release mechanisms at these sites. Gmundwater is affkcted by the 
Mdtration and pemlation of contaminants, while facility surface waters and sediments arc 
affezted by over-land stormwater runoff. Once received by these water bodies, ContaminaatS 
dissolve into'the water co~umn, absorb onto suspended particuhte matter in the water co~umn, 

or accumulate in the sediment of the bay or bayou. Surface waters and sediments are 

transporting mcdia to receptor areas as con tarninants adsorb onto suspended particulate matter 
in the water column. C u m t s ,  tides, and flushing actions of the bay and bayou act as release 
mechanisms, transporting both the dissolved and a d w M  contaminants through the water and 
sediment. Throughout the transportation pmcess, bioaccumulation occurs as plants and animals 
are exposed to the contaminants . Exposed biota continue and often accelerate the transportation 
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process through the food chain. Human contact occurs through dhct exposuxe to contambted 
waters and/or sediments, or the consumption of exposed dd. Meanwhile, the 
bioaccumulation pn>cess continues as exposed biota arc consumed by other biota and rccycled 

within the system’s food chain. 

3.5 Remedial Objectives, Actions, and A l t k t i v m  - Bayou G m d e  and pensacOia Bay 
Given the initial concepfml model and list of potential ARARs for Bayou Gxande and 

have been identified in Pensacola Bay, preliminary objectives and approgcbes for mmahatm 
Table 3-3. Appropriate medial alternatives will be developed fiuthcras the RIBS proceeds and 

. .  

the sites axe more fully characterized . Any of the general response actions or medial 

technology types listed in Table 3-3 can be used to achieve a desired *medial action objective 

for either human health or ecological concerns. 

-- 

F a H U l l M l H w l l h :  
Prevent human exposure to 
surface watarhediment containing 
site conthnants peisibly 
rerulting in a I O 4  exceso cancer 
risk level, or in excess of raferenoe 

NoAoabnlIldmdmd 
Acabn. Noaction. 

. acorns rutriation. 

-AcumN: 
Contaimwnt. 

Fencing, deed mtrictionr. 

C&W. sdmmt control barriers, 
surface water comrolr. 

Dredaino/excwation; De wate r i~ .  -- 
dosea. I f imtGn,-sd id ion,  -- stabikation. immobilization: 
F a r E n V t o r m m t J ~  
Prewnt migration of contaminants 
resulting in surfme water I d s  in 
excess of ambient water quality 

Adonw Exemtation, 
Surface Collection; 
Tremtmont; Di.po..l, on 
or o f f d r .  

I 
-. - . . _. __ - 

criteria; protect biota affected by 
conteminants in sediment. 

ch.miod, p&od, biologicit, 
themul {ex- or in-itu) trmtmont; 
Landfilling, or dischatgo. 
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4.0 WORK PLAN RATIONALE 
The objective of the RI at Sites 40 and 42 is to quantitatively characterize the actual or potential 

effects of contamhation in Bayou G m d e  and Pensamla Bay to human health and the 

environment. 

Although the bay and bayou are unique, the procedures used to analyze them will be consistent 

with the Site 41 investigation. As given in Figure 4-1, the RI approach is divided into three 

phases. The first phase focuses on qualitatively reviewing the bay and bayou and developing 
a sampling strategy for the Phase 11 investigation. Phase II involves collecting specific 

quantitative chemical data from each portion of the bay and bayou to complement the qualitative 

data from Phase I. Phase III is planned in case there are any other important data needs after 

Phase II is completed. 

4.1 . Work Plan Organization 

This plan is organized similar.according to Site 41 RI, in a phased approach. The data gathering 
method for each phase of the assessment will be described, followed by a discussion of the data 
ObjectiVtS to be achieved from each phase. Areas of the bay and bayou requiring further study 

after Wase I and their proposed sample locations are described in the S A P  for Sites 40 and 42. 

- 

4.2 pbas6-I 
Phase I is a qualitative review of any information needed in part to help determine sample 

locations for Phase IIA of the investigation. Two principal objedives we= met during Phase I: 
(1) Identitication of all sediment and surface water sampling location required in the initial 
Phase IIA sampling'and (2) a description of the framework for the human health and ecological 

risk assessmeats. Phase I included a review of sample results from IR sites and data already 

collected in the bay and bayou through Phase I sediment mapping. 
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After Phase IIA, Phase IIB may be performed. Phase IIB involves the use of diversity studies 

and toxicity tests to quantify impact Occurzing in particular areas of the bay and bayou. If 

additional data is required after Phase IIB, Phase III may be implemented to determine possible 

con taminant bioaccumulation in the food chain. 

4.2 Phase I 
4.2.1 Contaminant Source Survey 
Information from the habitat and biota suxvey will be used to produce a contaminant source 
diagmn of each potential'area of concern. The dontaminaat soum diagram will be developed 

to identify any potential contaminant sources and any present or past waste streams from any 
IR site. The diagram will include a review of previous investigative reports, interviews with 

present and former NAS Pensacoh personnel, aerial photo analysis and a utility survey. 

(I) The diagram will include the identification and mapping of the following: 

e 

e 

e 

e 

t distribution from an IR Site. e Contamman 

Past and present chemicals used at an IR site. 

Locations of any known surface spills. 
Locations of any known historical outfalls. 

Locations and Lntents of any known pnesent or former ullclcfgTouIId storage tanks. 
2 .  

4.2.2 sediment Mapping/Site Reconna' lssance 

Within Bayou G m d e  and Pensacola Bay, water depth and overall distritwtion of grain size and 

possible to judge how contaminants and organisms am distributed. Distdbm , 'on of sediments 

totalorgaaic carbon in the Sediments will be mapped. Aftermappiagiscompteted, it may be 
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will be compared to the contaminant source diagrams to help relate source to receptor. This will 

enable WA&H to determine the areas with the highest probabilities of contaminant accumulation 

and overall ecological effect. Simultaneous. with sediment mapping, the field team will conduct 

a site reconnaissance recording habitats and biota observed. 

4.23 Sampling Strategy 

After the above information has been idenWied and mapped, it will be possible to accurately 

establish sampling locations for chemical analysis in Bayou G m d e  and Pensacola Bay; 

sampling for chemical aimlysis will be performed in Phase IIA. 

The initial Phase II sampling locations at each site will involve areas where contaminants are 
thought most likely to accumulate, or hot spots. These areas will be primarily based on 

downgradient surface features, drainage patterns, and fme-gmined sediment and TOC 
distribution where contaminants am most likely to be located. If the hot spot samples exceed 
two times the mean reference value determined through a refenme comparison and exceed a 

particular benchmark for either surface water or sediment, then those areas be sampled 
further using focused sampling. 

Focused sampling will involve biased sample locations in. areas surrounding any contaminated 

hot spots. 1t.i puxpose is to cimactexize the extent of con tamination through limited sampling. 

migxation routes most likely to charaderize the extent of contaminati on. 
Focused sample locations will be based on levels of contamixm 'on or possible con taminant 

This approach increases the efficiency and cost effectiveness of the investigation in two ways: 

Sampling can be cancelled after only a few selected sampling locations. In addition, if analysis 

of hot spots indicates site related contamination, subsequent sampling can be targeted for the 
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contaminant(s) of concern. Both of these considerations will save time and money in field work 

and laboratory analysis. 

4.2.4 Phase I Data Objectives 

The following data objectives are categorized more b d y  than the individual Phase I tasks 
described previously. The objectives of the individual Phase I tasks overlap the objectives 

explained below. 

Site History Data Objectives 
e Detemine when and what activities were occurring which may have hpacted the a 

portion of the bay or bayou. 

e Determine what changes may have been made to the bay or bayou as a result of human 
activities. 

0 Determine what compounds may have been disposed of in and amund that portion of the . 

bay or bayou. 

Resources such as aerial phqtographs, toposraphic maps, records of disposal actions, people 
familiar with the history of the IR site or its associated portion of the bay or bayou, and ani 

other relevani information can be used to achieve the above objectives. These tasks m normally 

accomplished during the habitat and biota survey and in development of the contaminant source 

diagram- 

Contaminant R e l k ,  Migration, and Fate Data Objectives 
e Determine what compounds have already been shown to be pre~ent in the cn-cnt. 

e Determine where potential con-ts would most likely be deposited in the sediment. 
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0 Determine where groundwater is directly discharging to surface water of the bay or 

bayou and in what direction it is flowing. 

0 Determine the direction in which surface water is. migrating. 

a Determine the location of outfalls or other potential point sources of contamination. 

0 Determine key receptofs of contamhati on. 

Data from pmvious sampling investigations, sediment mapping, groundwater contour and 

topographic maps, species of concern listings, etc., can be used to achieve these objectives. 
These tasks are normally accomplished during the habitat and biota survey, development of the 

contaminant source diagram, and sediment mapping. a 
Reference Area Estrrblishment Data Objectives 
a Determine which anas of the bay and bayou to use as a reference for the areas of 

collcefll based on biological, chemical, and physical characteristics. 

A site visit to all potential reference arcas is necessary to determine the best reference location. 

These tasks &e normally acunnplished during the site mnnaissance. 

Sampling Strategy Data Objectives 
a Recommend measurement and assessment endpoints requiring further study. 

Estimate the locations of hot spots and the n u m k  of samples required. 
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Plan for possible additional sample locations to better characterize the extent of 
contamination. 

e 

A review of all Phase I infomation is necessary to determine the best reference locations. 

4.3 

Phase II sampling is required to establish a link between any obsemcd effects and possible 

Phase II - Chemical, Diversity and Toxicity Sampling 

contambation noted in Phase I. Phase IIA includes sampling for chemical constituents only. 
The main objective in Phase IIA is to better characterize the nature and extent of contamination 
in areas of concern in the bay and bayou. However, through the use of models and analytical 

methods described in this Section, the potential for impact may also be determined after 
Phase IIA. If the results of Phase IIA can be used to detexmine the impact, the investigation can 

end at this phase. However, if questions remain about impact, Phase IIB diversity studies and 
toxicity tests may be implemented to refme estimations of impacts OcCuRing within the bay and 
bayou. 

@ 

43.1 Phase IIA Chemical Parametm 
Selected sediment and surface water sample locations within each portion of the bay and bayou 

TCUTAL. --TCUTAL is defined as all analytical parameters associated with the Contract 
Laboratory Program (CLP) parameters based on the CLP statement of work (SOW) for organic 

and inorganic analysis. 

and its tefewnce area will initially be sampled for the presence of con taminants using full 

These samples will fvst be collected from potential hot spots identified during Phase I. Once 

these samples axe analyzed, contaminant concentrations can be compared to those from ref-= 
areas, sediment screening values, and water quality criteria. Results of the comparison will help 
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detemine the likelihood of site-specific impact and the need to perfom expanded sampling. If 
benchmark values do not exist for a con taminant, bioaccumulation modeling in the food chain 

or other methods may be used’to estimate the potential impact. If bioaccumulation values can 

be predicted, it may be possible to calculate endpoints such as the L9, - the administered dose 

or environmental COllceLltraton where 50% of the experimental organisms die in a specified 

period of exposure time. However, if con tamhant levels or modeling leave doubt about the 

potential environmental impacts from a particular IR site, then the Phase IIB portion of the 

investigation may be necessary. 

el 

Sediment samples may be collected using either a Ekman or petite Pow dredge in accordance 

with the procedum outlined in Sections 4 and 7 of the CSAP. Surface water samples can be 

collected in accordance with Section 7 of the CSAP either by placing the sample bottle in the 

surf’ water or by using a Kemmerer sampling device (depending on the depth to the a sediment). 

To associate grrwndwater contamhation with a particular IR site, it may be necessary to install 
shallow monitoring wells, piezometers, rain gauges, or staff gauges around paxticular portions 
of the bay and bayou and IR sites of concern. Data from these monitoring tools can be used to 

help d-=!= * remedial strategies for the bay and bayou and its associated terrestrial IR site. 
All moniorid’g wells will be inssalled and sampled according to Sections 5 and 6 of the CSAP. 
InstalJation of staff gauges, rain gauges and piezometers is described in Section 4 of the SAP 
for Sites 40 and 42. The number and locations of monitoring wells is not known at this point. 
However, justification for placement and locations of monitoning wells will be detailed in a 

Technical Memorandum if and when they are planned for installation. 
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4.33 Evaluating Contaminant Levels 

Once results from Phase IZA hot spot sampling an analyzed, two fundamental questions must 
be answered: (1) Are the compunds cb&x?ed site-specific or man-induced, or axe they within 

reference levels? (2) If the compounds are site-related or man-induced, are they at a 

concentration to cause adverse effects? The following method relies 011 sewed studies from 
various agencies to answer these two questions. This proccdux~ is a compilation of guidance 
written by the State of morida, the EPA, and other resouroe trustees. Like other procedures in 
this document, it follows a format, with each step of the procedure determining whether to 
proceed into the next level of detail. It is alsd specific for particular media and classes of 

compounds, each unique in its fate and transport. The flowchart outlining this procedure is 
shown in Figure 4-2. 

Because of the many factors that affect how a contaminant behaves in the sediment and surface 
water, professional judgement is important when evaluating con taminant levels and their possible 
impacts. WA&H plans to use a weight-of-evidence approach when assessing contaminant levels. 
Weight-of-evidence refers to evaluating all possible factors that govern the influences of a 

CI) 

particular con taminant in the surface water or sediment. Some of these factors'are explained in 
the remainder of this section. 

Note from Fibre 4-2 that the pmcdure described below is initially performed for those samples 

collected during hot-wt sampling. If hot-spot -~ample~ Show above two times 
mean reference values and a particular benchmark, expanded sampling may be required. Once 

an area of sediment and surface water contamination that exceeds either two times mean 
reference values or a benchmark has been characterized, the investigation can move into 

Phase IIB, if necessary. Any sites having values below a benchmark may still be studied 

further, particularly if contaminants in the substrate arc markedly bioavailable. 
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Reference Levels Compdson - The initial step is to determine whether constituents within the 
surface water or sediment have resulted from man-induced site-specific impacts or occur 
throughout the area based on natural influences. This determination is Ipade by comparing the 
area of concern in the bay and bayou to its reference area. If it is determined that any 

constituents within the study area are less than the reference concentration, the area will not be 

considered to be impacted by its associated IR site. 

For sediments, another method to determine the source of some metals to be used in support of 
determining reference concentrations is the A Guide to the Interpretation of Metal Concentrations 

in Estuarine Sediments (FDER 1988). It states that naturally occurring aluminum is found within 

a certain proportion to other metals found in Florida coastal sediments. By normalizing all 

metals[, except mercury,] detected in sediment to the aluminum concentration in that sediment, 

metals occurring above this predicted proportion are considered to have resulted from human 
influences. Metals concentrations within this proportion are considered to represent natural 
conditions. Although this method incorporates studies from many areas within Florida, it is not 
applicable to all situations. There may be site-specific instances of man induced elevated 

aluminum concentrations. However, since this procedure was written and endorsed by the State 
of Florida, it will be considered a useful tool in determining the potential presence of metal 

contamination. 

a 

If it is determined that the suspected surface water or sediment constituents are naturally 
occurring or within two times [the] mean reference values [for inorganic constituents,] based 
on the above methods, the investigation will terminate at this stage. If contaminants are shown 

to be greater than two times the mean reference values [for inorganics,] it may be required to 

determine whether the contaminants can cause an adverse effect. This in part depends on the 

contaminant concentrations in comparison to the effects levels described below. 
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Ecologicac Eflects Levels - If contaminant concentrations are identified as above two times 

mean reference values, they must be shown to cause or not cause an adverse effect. There are 
several approaches used to determine this, which often vary with the class of compounds to be 

analyzed. These methods have been integrated to produce a scientifically valid approach to 

estimate the extent of impact and determine the need for further investigation. This method is 

outlined as it pertains to surface water and sediment. Again, professional judgment is required 

when evaluating effects values. Contaminant concentrations must be compared to other 

environmental influences as part of the weight-of-evidence approach. 

Surfuce Water - The EPA and the State of Florida have developed separate surface water 

criteria for the protection of aquatic organisms. There are several different benchmarks for each 

compound, including acute and chronic values. If a contaminant in surface water exceeds the 

lowest applicable benchmark, further study may be required. However, it is recognized that 

some of these values are dependent on pH, temperature, and other factors. These will have to 

be considered in determining the potential for adverse effects within the surface water. 

Sediment - The EPA and the State of Florida have developed sediment screening values which 

may be used as an initial screening after Phase IIA. However, it should be recognized that the 

applicability of these screening values is influenced by total organic carbon, grain size, and other 

site-specific influences. The shortcoming of this approach is that these benchmarks exist for a 

limited number of compounds. Several contaminants may be detected that may not have a 

benchmark. In these situations, biological effects levels may be determined using sediment 

partitioning values. This approach is usually applicable only to those contaminants which are 

non-ionic organic compounds. It is based on surface water quality standards and the equilibrium 

coefficient between the sediment and sediment pore water. It uses a predictive equation 

to determine safe con tamhnt  concentrations in the sediment based on water quality criteria final 
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chronic values. This assumes that contaminant concentrations in the pore water can be directly 

correlated with concentrations in the sediment and compared to overlying surface water based 
on equilibrium partitioning. However, K,values a ~ ?  not known for every potential contaminant 

that may be found in the sediment. The EPA has recently started a project to detexmine 
acceptable sediment quality criteria using this method. However, as of this writing, the project 

has only addressed five compounds of concern. Until the EPA addzesses other compounds, the 

K, values that are published in the current literature can be used to supplement data for 

contaminants published by P A .  

Data Gaps - Much of the information needad to determine acceptable conccntCatons of a given 

constituent within the surface water and sediment does not exist or may not be reliable. In these 

situations, other methods such as modeling techniques can be used. 

Mathematical models include the Themdynamic Bioaccumulation Potential developed by the 
USACE (USACE 1991). These models hcorporate variables such as con taminants and their 
chemical propcrtieS and physical and chemical characteristics of the sumunding environment 
to p d c t  contaminant bioaccumulation in the food chain. Whenever possible, a model will be 
used with the available chemical data rather than undertaking additional investigation to estimate 

the bioaccumplation of certain contaminants. 

The goal of Phase IIA is to characterize where adverse effects may be ockrhg in the areas of 
concern based on contaminant level benchmarks and modeling techniques. "'he phased approach 

described is a very efficient and cost effective manner to detcmmc this. Theinvestigationwill 
end if site-related contamination is not identified at selected hot spots. However, if site-related 

impacts are noted, the investigation may continue with expanded sampling. Once expgnded 
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sampling has better characterized the extent of contamhation and shown which areas have a 

potential for adverse impacts, the investigation may move into Phase IIB. 

433 Phase IIA Data Objectives 

The infomation below will be viewed in relation site history, the site visit, and the reference 

areas identified during Phase I. Results may be compared with benchmarks and contaminant 
modeling to determine ecological and human health impact. Based on these results, a site-by-site 
decision can be made to either cancel further study or perform diversity studies and toxicity tests 
in Phase IIB to be#er ch'araderize the effects occurring within a portion of the bay or bayou. 

Conclusions, results and recommendations from Phase IIB will be provided in a Technical 
Memorandum. 

Sediment Chemistry Data Objectives 
a Characterize the nature, magnitude, and extent of sediment contadnation in the bay and 

bayou and in relation to reference ateas using hot spot or expanded sampling techniques. 

e To provide sufficient data to either adequately characterize or predict effe'cts or determine 

the need for further testing. 

Surface Watik Chemistry Data Objectives 
e To characterize - the nature, magnitude, and extent of contamination within the surface 

water of the bay and bayou. 

To provide sufficient data to adequately characterize or predict the effects on the 

ecosystem or establish the need for further testing. 
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4.3.4 Phase IIB 
If impact CatlLlot be quantified after Phase IIA, Phase IIB may be implemented. Phase IIB 

incorporates diversity studies and toxicity tests to quantify impact in particular areas of concern 

in the bay and bayou. Descriptions of this phase and the data objectives are described below. 

Phase IIB Divens& Studks - When necessary, species diversity studies can be performed 

within the sediments of each area of intemt in the bay and bayou and a corresponding reference 

area. Benthic macminvertebrates can be used for analysis because they are relatively statio- 

and serve as continuous monitors of the ec~logical health in the bay and bayou. Samples will 

be collected from the upper 6 inches of the sediment usbg a Wte Ponar Dredge or stainless 

steel spoon or SCOOP. All samples will have a uniform and consistent amount of substrate 
sampled to achieve an accurate comparison. Diversity studies will not be performed on the 
organisms within the surface water because of the high degree of variability of these organisms 
based on factors such as precipitation, tides, and other non-site related factors. The results of 
the diversity studies will be analyzed to determine if there is a statistical difference in benthic * 

macroinvertebrate diversity between the d e m c e  area and the area of concern. This may be 
done using analysis of variance (ANOVA) to test the hypothesis that mean species diversity and 
richness is not diff'nt from the reference locations when compared to poteatially impacted 
areas' of the bay ani bayou. other statistical correlations may a l s ~  be useti if additiondl 
information i'3: needed to establish diversity trends. 

It is recognized that them a many factors which can influence the dive* of benthic 
macroinvertebrates in sediment, such as substrate &mposition, tidal influence, temperature, and 
many other factors not related to effects from an IR site. In making diversity comparisons to 
reference locations, these other possible factors must be considexed when evaluating mnds in 
species diversity. ANOVA and other approaches can be used to help determine what factors are 
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most important in influencing species diversity. If it is not clear what factors may be 

contributing to trends in species diversity, more emphasis will be placed on the Phase IIB 

toxicity tests described - below. 

e 

Phase ILB Toxicizy Tests - Toxicity tests can be used to establish a quantitative link between 

the diversity studies and any toxicological effects on any organisms. Toxicity tests measure the 

effect of contaminated media on the survival, growth, or reproductioa of aquatic and terrestrial 

organisms. These tests pmvide an integrated index of the of the bioavailable toxic contaminants 
within the sediment and surface water. Selected t'est organisms are chosen based on their wide 

acceptsl~lce in laboratory analysis and the wealth of information available about their behavior. 

The use of either sediment or surface water toxicity tests depends on the type of contaminants 

suspected in the area sampled and the amount of available suxface water. Samples for diversity 

studies and toxicity testing will be collected from the same sample locations as samples collected 
for chemical parameters. e 
Both acute and chronic toxicity tests may be performed. Results from the area of concern may 

be compared with the reference area. Samples will be collected according to procedures outlined 

in Section 4 and 7 of the CSAP. Section 8.2.4 of the CSAP outlines the organisms planned to 

be analyzed within each substrate and the types of tests possibly mn. Figure 4-3 shows a 
flowchart of 'the procedures to be performed during Phase IIB toxicity testing. 

43.5 Phase IIB Data Objectives 
Data from PhaseIIB willbe usedto establish a link with thechemical analyses from PhaseIIA. 
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Diversity Study Data Objectives 
e To characterize the biological community. 

e To assess the effects of contaminants on the assemblage, distribution, and diversity of 
the biotic community compafed to a reference axea. 

Toxicity Test Data Objectives 
e To assess the toxicity of the con taminantS present in the sediment and surface water of 

the bay and bayou. 

e To dekrmine the potential effects of contaminants in select organisms. 

After Phase IIB is completed, quantitative measures of contaminant levels and any correlations 
with species diversity or toxicity should k known. Also, modeling techniques and other means 

of predicting impacts to higher food-chain organisms will have been performed, if needed. 
Therefore, after Phase IIB, the impact occurring within a particular portion of the bay and bayou 
may be adequately characterized and no further investigation may be needed. However, if there 

are any data gaps remaining or more in depth studies which may yield important information, 
then the inve@igation may move into Phase m. 

(I, 

-- 
4.4 

Phase III is designed to provide specific information that will be hnportant in making final risk 
management decisions. Phase IlI involves a more refined detexmjnation of whether contaminated 
media are either toxic to organisms or bioaccumulating in the food chain. Phase III tests may 
be performed if further information is needed to gauge the impact occurring within a portion of 
the bay and bayou or if Phases I and ll do not yield sufficient information (Figure 4-3). 

Phase III - Assessment of Bioaccumuhtion 
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The test organisms selected for Phase III assessments may vary within the bay and bayou, 

depending on the types of higher trophic level organisms living in and around the particular area 

in question. The selected organisms may be identified during the Phase IIB diversity studies. 

Specific procedures for sampling and testing individual organisms may vary but will be in 

accordance with established EPA and ASTM guidelines. Appropriate organisms, sampling 
methods, and test organisms may be selected based on the results of the previous studies and 

consultations with the contracted Laboratory. 

The additional toxicity k i n g  in Phase III may be performed to determine acute endpoints such 

red dose or environmental concentration where 50% of the experimental asLDm-the- 

organisms die in a specified period of exposure time. In selecting test organisms, emphasis will 

be placed on organisms which are lower in the food chain, inhabit the suspected contaminated 

media of the particular area in question, and are relatively immobile. The percent lipid content 

of these organisms must also be available to model contaminant uptake. Information on lipid 

content may be available in the litexature. Among the species to be considered are sessile filter 

feeders such as clams and oysters. 

. .  

Laboratory controlled, dkct-exposure bioaccumulation studies on laboratory cultured organisms 

and/or the in-situ sakpling of various resident biota may be required to firmly assess the 

potential imp& from an IR site on the bay and bayou. Both.methods may include analysis for 

confirmed contaminants. Results of the bioaccumulation analyses can determine if these 
con taminants are bioaccumulating in the test organisms and whether or not higher trophic level 

animals feeding on such organisms could be'adversely affected. If both measures of 
bioaccumulation are implemented, the comparison of bioaccumulation in laboratory cultured 

organisms to indigenous organisms could assess the influence of natural conditions on the rate 
and degree of contamhmt uptake. 

82 
[Bold items in bra&& denote 

to the first draft of doaenak] 



Final N/FS Work P h  
N d  Air Stotion - P d ,  Florid0 

September 1995 
Sircs #and42 --Brryou Gnurdcmrd PmracOla Bay 

4.4.1 Phase III - Data Objectives 
8 To provide more refined assessment of contaminant toxicity or bioaccumulation. 

e To provide specfic ecological endpohts such as LD,, chronic endpoints, or 
bioaccumulation values. 

4.5 Risk Assessment 

After a l l  relevant data from the bay and bayou have been assimilated, ecological and human 
health risk can be charactenzed ’ . The e!~~lo&al aspect of risk assessment has not yet evolved 

to where standard risk calculations can be made as in human healtb risk assessments. There is 
much more professional judgement involved. The principal goal of the risk as&sment at the 

bay and bayou is to quantify any adverse effects to human h d t h  and the environment resulting 
. .  from any IR site-associated con- on. 

Important issues to be addressed in risk assessment may include the assessment of exposure 

versus observed or predicted effects, dong with their type, extent, and severity. As a 
conclusion, risks and uncertainties should be summarized and inteqmted. “‘he potential for 
natural fecovery should also be addressed to help base decisions for remedial action and 
mitigation. Sour& of contamination might lend themselves to remediation. Alternativeh 
considered aphropriate to the bay and bayou will be based on risk decisions. Remediation may 

be considered if the sediment beunnes a soufcc of contamhation instead of a pathway, or if the 
con taminants present in certain portions are determined to pose an unacceptable risk to human 

health and the environment. Since the bay and bayou are considered to be assets, any remedial 
appmch selected will consider how the appmch might damage or further harm the 
environment. 
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4.6 Laboratory Analysis 

Laboratory analysis will be performed at DQO Level IV for all sediment and surface water 

samples collected for TCUTAL in accordance with Section 10 of the CSAP. Laboratory 

analysis does not apply to the diversity studies or the toxicity tests. However, laboratories 

performing these tests will be approved by the State of Florida. Species diversity samples will 
be submitted to the selezted laboratory for identification to at least the genus level. Field 

parameters will be wllected at DQO Level II. 

5.0 

"his section s u m  the specific parameters and locations of samples to be collected during 

the RUFS to fulfill the data objectives Listed in the previous section and provide the necessary 

data for the ecological and human health risk assessment and feasibility study. All of the tasks 
will be conducted in accordance with the 1991 EPA Region IV SOP/QAM and the CSAP. This 

information is detailed in Section 4 of the'SAPs for Sites 40 and 42. 

S A M P L E  COLLECTION PROCEDURES AND TASgS 

5.1 phase IIA - C h d d  Sampling 

Sediment samples will be collected using a stainless steel hand auger or a Petite Ponar Dredge 
as outlined in Sections 4.4 or 7.2 of the CSAP. If both surface water and sediment samples are 
to be c o l l d  at the same location, surface water sample will be collected first in accordance 

with Section 3 of the CSAP either by placing the sample bottle in the surface water or by using 

a Kemmemr sampling &vice (depending on the depth of the water). 

Sediment samples will be collected from the upper 6 inches of the substrate in accordanct with 

S d o n  7.2 of the CSAP. Surface water samples will be collected at the same depths outlined 

in Section 7.3 of the CSAP: Sediment and surface water sampling locations are shown in the 
SAP for Sites 40 and 42. 
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5.2 

Samples will be collected from the upper 6 inches of the sediment using either a stainless steel 

hand auger or a Petite Ponar Dredge in accordance with Section 7.2 of the CSAP. To the 

Phase IIB - Diversity Studies and Tordcity Tests 

greatest extent possible, all samples will have a uniform and consistent amount of substrate 

sampled to achieve an accurate comparison. Diversity studies will not be performed on the 

organisms within the surface water because of the high degree of variability of these organisms 

based on factors such as precipitation, tides, and other non-site related factors. The results of 

the diversity studies may be statistically analyzed using ANOVA or other statistical comparisons 
to give a more accurate representation of the differences between the reference area and the 'kea 
of concern. Some of the sandy sediments may have a naturally low diversity of organisms. In 

these cases, more emphasis may be placed on the toxicity tests described in the next paragraph. 

Samples for diversity studies and toxicity testing, if analyzed, will be collected at the same 

sample locations analyzed for chemical parameters. Results from the a~eas of concern in the bay 
and bayou will be compared with the reference area. 

e 

c 

5.3 

The test organisms selected for Phase III Assessments may vary within the bay and bayou, 
depending on the types of higher trophic level organisms living in and around the particular area 
in question. spdcific procedures for sampling and testing individual organisms vary and will be 

done in accordance with established EPA and ASTM gui&lines. Appropriate organisms, 
sampling methods, and test organisms will be selected based on the results of the pmious 

studies and consultations with the contracted laboratory. 

Phase III - Assessment of Bioacmmulation 

The additional toxicity testing in Phase III can be used to determm acute endpoints such as 
LDm In selecting test organisms, emphasis will be placed on organisms that: (1) are lower in 
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the food chain, (2) inhabit the suspected contamiaated media of the particular area in question, 

and (3) are relatively immobile. The percent lipid content of these organisms must also be 

available to model contaminant uptake. Among the species to be considered are clams and 
oysters and other sessile frlter feeders. Based on their relatively limited range, various larval 
midges, fathead minnows, guppies, and other fish and benthic species might also be used. 

LaboratoryControUed, dbct-exposure bioaccumulation studies on labomtory-cultured organisms 

and/or the in-situ sampling of various mident biota may be required to fumly assess the impact 

occurring in the bay and bayou. Both methods may include analysis for confirmed 
contarmnants . Results of the tissue analyses can detemine if these contaminants are 

bioaccumulakg in the test organisms and whether animals feeding on such organisms could be 

adversely affected. If both measures of bioaccumulation are implemented, the comparison of 

bioaccumulation in laboratory-culture!d organisms to indigenous organisms could be used to 

estimate the Muence that environmental conditions may have on the rate and de- of 

con taminant uptake. 

5.4 Data Validation, VeMication, and Evaluation 
After each phase of data collection, the data will be validated. Data validation and verifkation 

will be done according to the pmcedures described in Section 14 of the CSAP. Once data is 
validated andverified, it will be classifled according to the criteria in the CSAP. AU data will 
then be fully evaluated, within the limits of its classification, for synthesis and inclusion in the 
RI report. 

5.5 Remedial Investigation Report and Ecological and Human Health Risk Assessment 

Following the conclusim of all fieldwork activities, an RI repofi will be prepared providing all 
of the investigative data, summizing and integrating the results of the investigation. IO 
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addition, a human health and ecological risk assessment will be included in this report. The risk 

assessment will appraise the bay and bayou’s actual or potential threat to human health and 

ecological resources if no remedial action is taken and provide a basis for determining if 

remedial action is necessary. 

5.6 Feasibility Study (Es) 

The FS wiU be submitted separately from the RI. As the FS proceeds and the bay and bayou 

are more fully characterized, the remedial action objectives and technologies will be evaluated 

for their applicability. The purpose of the FS will be to fully characterize the bay and bayou 

for potential applicability of remedial action objectives and technologies. Where sufficient data 
are available to fully develop and evaluate alternatives, a treatability study is not planned. At 

this stage in the RUFS process, it is difficult to state a conclusive need for treatability 
investigations. Treatability studies vaq  in scope from bench scale testing to pilot or field trials 

of treatment and containment techologies: 

Once bay and bayou characterization and initial risk assessment are complete, a report 
documenting the applicable technologies will be submitted to EPA and FDEP. The primary 
criteria in the evaluation of the technologi& are (1) the short-term and long-term effectiveness, 

(2) practicality, (3) cost, (4) protectiveness, and (5) qffAR compliance. The report will 
document theinitial evaluation of all applicable technologies according to these criteria and will 
provide an initial list of remedial alternatives. Once comment and approval of the initial list of 
remedial alternatives has been received, the development of a detailed analysis of dtematives 

can p d .  The selected medial alternatives will be examined with xespext to requirements 

stipulated in CERCLA as amended in OSWER (1986), and per guidance described in 
OSWER (1988). The detailed analysis will emphasize the following nine remedy selection 
criteM: 
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short tern effectiveness 

long-term effectiveness and permanence 

reduction of toxicity, mobility, or volume 
ability to implement 
cost 

compliance with ARARs 

overall protection of human heath and the environment 

maccepoince 
community accqbce 

Each technology will be evaluated according to these criteria. The results of this evaluation will 

be used to present the alternatives and compare the advantages and disadvantages of each. 

The detailed analysis of altematives consists of the analysis and presentation of the =levant 

information needed to s e l a  a site remedy. This approach to analyzing alternatives is designed 
to provide sufficient information to adequately compare the altematives, select an appropriate 
remedy for the bay and bayou, and demonstrate satisfaction of the CERCLA iemedy selection 

requirements of the Record of Decision (ROD). 

The f&bili$ study for the bay and bayou may be constrained because the contaminants may 
be at a concentration high enough to be a contaminant pathway and not a s o w .  Analysis of 
potential remediation activities may focus on transport mechanisms from the IR sites and on 
existing contamination. Once these have been identified, the FS will focus on the role of the 
bay and bayou as a soulrce of contamination and potential remedial alternatives for the bay and 

bayou itself. 
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7.0 FXOXUDA PROFESSIONAL GEOWGIST SEAL 
I have read and approve of this Final Work Plan for Sites 40 and 42 at NAS Pensamla 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. 

Name: Steven J. Parker 
License Number: #1651 
State: Florida 
Expiration Date: July 31, 1996 

Steyth J. Parker 
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