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EXECUTIVE SUMMARY

This report summarizes data collected by Ecology and Environment,
Inc., (E & E) during work plan development and Phase | contamination
assessment/remedial activities investigations conducted at Naval Air
Station (NAS) Pensacola under the u.s. Navy’s Installation Restoration
Program. This summary is intended to support scoping of work plans for
operable units (ous) 15, 16, and 17 (Bayou Grande, NAS Pensacola
wetlands, and Pensacola Bay, respectively) and aid in determining the
priority for risk assessments of these wetland and aquatic ecosystems.
Phase | data on sediment and surface water contaminant levels and
existing information concerning potential contaminant sources, pathways,
and receptors were examined to assess the potential cumulative impact of
contamination on biological communities within Pensacola Bay, Bayou
Grande, and NAS Pensacola wetlands. In addition, a quantitative
ecological risk assessment method, which compares environmental
concentrations of contaminants to toxicological benchmark
concentrations, was used to estimate ecological risk levels where
both environmental and benchmark concentrations are known. Based on
this method and aided by professional judgment, ecological risk
assessments should initially focus on oUs or specific areas of ous where
the magnitude of contamination appears to pose a moderate to high level
of ecological risk.

Areas of ous 15, 16, and 17 with levels apparently posing high
ecological risk are in the vicinity of the southeastern waterfront (Site
2) of Pensacola Bay; iIn the yacht basin (sites 11 and 30) of Bayou
Grande; and six wetlands located on or adjacent to sites 1, 11, and 30.
The geographic scope of the ecological assessments should initially be
limited to these areas but may need to be expanded if further
contaminant screening or characterization studies (Phase | and II

[NASP]UI3901:T0495 1




investigations) vere to indicate a broader extent of contamination at

lewls potentially posing significant ecological threats. Finally, the
report assesses the adequacy of proposed Phase 1 and II sampling to aid ‘
this determination of need for expanded ecological assessments.

1513350
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1 INTRODUCTION

The purpose of this report is to summarize existing relevant data
collected by Ecology and Environment, Inc., (E & E) during the Phase I
contamination assessment/remedial activities investigations at sites
potentially impacting wetlands or water bodies on Naval Air Station
(NAS) Pensacola and determine high priority areas for ecological
assessments based on potential, adverse impacts to the biological
communities within these systems. This summary of existing information
and the preliminary determination of potential ecological effects are
needed to facilitate the scoping of work plans for operable units (0Us)
15, 16, and 17 (Bayou Grande, NAS Pensacola Wetlands, and Pensacola Bay,
respectively).

E & E has conducted Phase | investigations at 22 of the 39 sites
designated by Southern Division, Naval Facilities Engineering Command,
under the Naval Installation Restoration and Underground Storage Tank
programs. These Phase | investigations were designed as screening
studies and did not include ecological assessments of any sites or
adjacent areas. However, in some cases, sufficient information was
collected during Phase | investigations to indicate serious levels of
contamination within or adjacent to ecologically significant
communities. Using accepted methodologies, this report identifies those
areas of 0Us 15, 16, and 17 where available evidence indicates
ecological risk is sufficiently high to warrant immediate ecological
assessments. In addition, the report identifies potentially impacted
areas (or subunits) of ous 15, 16, and 17 for which insufficient data on
contaminant concentrations exist to determine the level of ecological
risk. In these cases, recommendations for field sampling have been made
to enable an informed determination of ecological risk and provide
preliminary input for the development of work plans.

[NASP]UI3901:T0495 1-1




Section 2 of the report presents the methods used to evaluate the
degree 10 Vhich ecosystems may be impacted by exposure to hazardous
materials. Section 3 summarizes and integrates information on
contaminant sources, pathways, and biological receptors by OU and
assesses the potential ecological risk to each. Section 4 discusses the
conclusions of this assessment and provides recommendations, including
future field sampling, for incorporation in the work plans for ous 15,
16, and 17. Section S presents a comprehensive bibliography for this
report. Appendix A is a collection of relevant habitat/biota maps from
the Phase | interim data reports.

151331
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2. METHODOLOGY

Screening-level determinations of priority areas for ecological
risk assessments of Pensacola Bay, Bayou Grande, and base wetlands were
made based on information obtained from the contamination assessment/
remedial activities investigations performed to date. Phase | iInves-
tigations have been performed at 22 of the 39 sites for which work plans
have been prepared. Because these investigations did not include quan-
titative ecological assessments, a qualitative approach was the primary
means of evaluating the potential for ecological effects from exposure
to hazardous materials.

For sites where Phase | investigations were performed (see Table
2-1), contaminant levels, potential pathways, and biological receptors
identified during the investigations were compiled and reviewed. Using
professional judgment, this information was integrated to identify which
OUs (i.e., Pensacola Bay, Bayou Grande, and NAS Pensacola wetlands) or
operable subunits (0SUs; e.g., individual wetlands) appear to have a
high potential to suffer adverse ecological effects from contaminants
migrating from adjacent or nearby sites. For sites where Phase I
investigations have not been conducted, existing information collected
during the scoping of work plans was the basis of evaluation.

According to a US. Environmental Protection Agency (EPA) review of
ecological risk assessment methods (EPA 1988b), professional judgment is
an effective means to evaluate ecological effects where minimal
quantitative information is available. By integrating many layers of
information, professional judgment can be used as a screening procedure
to identify sites that warrant further investigation (EPA 1988b).

For sites where sediment and/or surface water samples were
collected in wetlands or water bodies (see Table 2-1), a quantitative
method was used to determine whether specific levels of the detected

[NASP]UI3901:T0495 2-1
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Table 2-1

SUMMARY OF SITE INVESTIGATIONS AY NAS PENSACOLA

No. of Samples (Sediment/
Surface Water) Anulx:od

Phase | from operable Unit
Investigation
Group Site Site Name Perfocned 18 16 17
A 1 Sanitary Landfiil X 3/3 llb/llh
B 11 North Chevalier Disposal Area X
12 Scrap Bins X
26 Supply Department $Storage Area X
C 2 Waterfront Sediments X 25”/0
13 Magazine Point Rubble Disposal Area X
14 Dredge Spoil Pill Area X 6/0
D 13 Pesticide Rinsate Disposal Aren X
24 DDT Mixing Ares X
£ 30  Buildings 649 and 755 X 32 191 1°
1 9 Navy Yard Dirporal Area X
10 Commodore’'s Pond X
23 Chevalier Field Pipe Leak Area 4
29 Soil ssuth of Duilding 3460 x
34 solvent North of Buildipg 3557 X
G 25 Radium Spill Acea X
27 Radius Dial Shop Sewer X
H 0 Rifle Range Dirporal Area
22 Refueler Repair Shop
1 17 Transformer Stotage Yard
10 PCB Spill Area
20 Transformer Accident Area
. 14[NASP]UI :T0 /1932723

Xey at end of table.
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Table 2-1 (Coat.)

lo. Of Samples (Sediment/
Surface Water) Annlyiod

Phase | from operable Unit
Investigation
Group Site Site Name Performed 15 16 17
J 3 Crash Crow Training Ares X
19 Fuel Farm Pipeline Leask Area
37 Sherman Field Fuel Farm Area
K 1 Firefighting school X
20 Pier Pipe Leak Area
21 Sludge at ruel Tanks X
L 4 Army Rubble Disposal Area
5 Bortow Pit
6 Fort Redoubt Rubble Disposal Area
16 Brush Disposal Area
M 31 Soil Rorth of Building 648 X
] 36 Industrial waste Sewer X
o 32 IWTP Sludge Drying Bods
33 wwTP Ponds
35 Miscellaneous IWTP SWMUs
P 38 Building 71
Q 39 Oak Grove Campground
. 14[NASP]UL3901:T0495/1932/23
ey:

ao;uublo Units:

15 = Bayou Grande.
16 = NAS Pensacola Wetlands.

17 = Pensacola

Bay.

Includes one duplicate sample.

source: Ecology

and &nvitonment, Inc.

1992.




analytes may be of ecological concern. The quantitative aethod applied,
the risk quotient (RQ) aethod, compares expected environmental
Concentrations (EECs) to toxicological benchmark concentrations (BCs).
This method is well-suited for screening-level applications, such as
this, because it provides a "yes or no" determination (EPA 1988b). RQs
provide quantitative estimates of ecological risk for locations vhere
environmental concentrations of contaminants are available. Used in
conjunction vith professional judgmwent, this method can be used to
corroborate qualitative assessments Of ecological risk. A pilot study
cosponsored by EPA and the Naval Ocean Systeas Center (Munns et at.
1991) deuonstrated the appropriateness and effectiveness of this method
in making preliminary assessments of ecological risk.

RQs vere calculated for each contaminant using the formula:

RQ = EEC/BC

Sediment and water column EECs vere based on Phase I analytical results.
Because of the generally small sample sites, maximum contaminant-
specific concentrations measured at each site vere used as conservative
estimates of EECs. This approach yields the most conservative estimate
of ecological risk and eliminates the need for assumptions concerning
the extent, magnitude, fate, or bioavailability of contarinants vithin
each OU or osu

The folloving BCs of sediment and water quality vere applied:

0 Sediment BCs--Bffects Range-Lov (ER-L) concentrations,
developed to analyze sediment data from the National
Oceanic and Atmospheric Administration®s (NoAA’s) National
Status and Trends Program (Long and Morgam 1990).

ER-L concentrations represent the lover 10th percentile of
all concentrations of an individual contaminant determined
from a number of suitable studies to produce biological
effects. An ER-L concentration is the in situ equivalent
to the biocassay-derived lovest observed effect level
(LOEL), which IS the lovest contarinant concentration
observed to cause biological effects. Both measures are
conservative benchmarks as they represent the lower range
1333 of concentrations that have been observed to produce

[NASP]JUI3901:T0495 2-4




biological effects: however, the ER-L approach has the
advantage of assessing cumulative effects caused by a
natural combination of environmental contaminants.

o Surface water BCs--Florida’s Class III water quality
criteria, designed to maintain the .integrityof fish and
wildlife populations.
BCs for analytes detected in sediment and surface water samples during
Phase | investigations are shown in tables 2-2 and 2-3, respectively.
BCs are not available for all analytes detected; thus, RQs could only be
calculated for those contaminants listed in tables 2-2 and 2-3.
Contaminant-specific RQs greater than 0.1 were regarded as cause
for concern (EPA 1988b; Hunns et af. 1991) and as an indication that
more sampling i1s necessary to further characterize the level of
contamination and its associated risk. If the Ras for one or more
parameters exceeded 1.0 within an OU (or OSU), the OU (or 0OSU) was
identified as warranting an ecological risk assessment.

[NASPJUI3901:T0495 2-5
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Table 22

TOXICOLOGICAL BENCHENARK CONCENTRATIONS
POR SEDINENTS

Contaminant® Effect ungo-mb
Arsenic 33
Chroaium 80
Zinc 120
Lead 38
Cadaiun S
Nickel 30
Copper 70
Silver 1
Total PARs 4 ,000

T4 (RASP)UTI01:T0495/1933/38

B st is limited 1O these contaminants
detected 1IN Phase I sediment samples.

bcanecat:utions teported iN mg/kg for metals

and »#g/kg for total pAms.
Key:
PaRs = Polynuclear aromatic hydrocarbons.

Source: Eeology amd Envireament, Iac., 1992
after Lsng and Mergarm 1990.

2-6




Table 2-3

TOXICOLOGICAL BENCHMARK CONCENTRATIONS
FOR SURFACE WATER

?DER Clara 111

water quality Standlrdsb
contaminant” Freshwater Marine
Arsenic 50 SO
Chromium 11 SO
Zinc --C 86
Copperl _c 2.9
Benzens 71.289 71. 289
Trichlorcethene 80.7d !0.7d
Phenols 300 300

14{NASP]UI3901:7T0495/1934/35
KRey:

L1ist is limited O those contaminants detectesd in
Phase | surface water samples,.
CCancntrcticnl reported in wvg/L.
dstandatd is dependent ON hardness,
At annual average Tlow condition..

Source: Ecology and tnvironment, Inc., 1992 after
Florida Department of Environmental
Regulation 1992.




3. SUMMARY AND ANALYSIS

Thirty-nine IRP sites are located on NAS Pensacola. Host of the 39
sites are located near or adjacent to Pensacola Bay (OU 17) or Bayou
Grande (OU 15) and/or have water bodies or wetlands (OU 16) located on
site or nearby. It is highly probable that these sites (located near
ous 15 or 17 and/or having water bodies or wetlands on site or nearby)
will contribute contaminants to one or more of the ous 15, 16, and 17.
However, some of the 39 sites are sufficiently isolated from wetlands
and water bodies that their potential to contaminate these resources is
minimal. Table 3-1 identifies eight sites judged to have minimal
potential to impact ous 15, 16, and 17 and provides the rationale (e.g.,
distance to receptor(s], pathway linkages and flow rates, size of
source) for this judgment. Although sufficient information is not
available to rule out the possibility of at least low levels of
contamination reaching ous 15, 16, or 17 from these eight sites, these
sites are not addressed by this report. Sites judged to have a moderate
to high potential to impact Pensacola Bay, Bayou Grande, or NAS
Pensacola wetlands are addressed in the following sections.

31 PENSACOLA BAY

Pensacola Bay is located adjacent to the southern and eastern
margins of NAS Pensacola (see Figure 3-1). During Phase | contamination
assessment investigations, elevated levels of metals, total recoverable
petroleum hydrocarbons (TRPHs), polynuclear aromatic hydrocarbons
(PAHs), and volatile organic compounds (vocs) were detected in sediment
samples collected along the southeastern waterfront of Pensacola Bay.
Eighteen sites on NAS Pensacola are suspected sources of contaminants to
Pensacola Bay (see Table 3-2 and Figure 3-1); Phase | investigations
have been performed on six of these sites (sites 2, 3, 13, 14, 21, and®
36). The following sections describe the potential sources (sites),

[NASP]UI3901:T0495 3-1
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Table 3-1

RATIONALR FOR SITES JUDGED TO RAVE MINIRAL POTENTIAL T0 INPACT

PENSACOLA BAY, SBATOU GRANDE, OR NAS FENSACOLA WETLANDS

Site

Site Manme

Rationale

21

23

H

27

11

firetighting school

Rifle Range Disposal Area

Retueler Repair Shop

DDT Mixing Arvea

lndlu--Splll Atea

Supply Depacrtment Outside

storage Area

Radium Dial Shop sewer

Soil North of Building 648

over 800 Coot to nearest wotland amd/er rurtaco water body {(drainage ditch loading to bayou Orando).
Flat topography, no rurtaco pathway identified. Due tO absence ot substantial soil/groundwater
contamination and dlrtanco to noarort surface wator, a low probability ot significant impact by
groundwator pathway exists.

over 1,800 Coot to nearest wotland and/or rurtaco wator body (Gel¢ course Pond). Flat topography, no
rurtaco pathway identified. Soil/qroundwater rtatur unknown, but a low probability of substantial
contamination orlrtr duo to age/type ot source area.

Ovor 1,800 toot to nearest wotland and/or surface wator body (Gelt course Pond). Flat topography, no
rurtaco pathway identified. 8oil/groundwater rtatur unknown, but only petroleus suspected, Duo to
age of release (19%8-1977) and distance to noarort wotland and/or surface wator, a low probability of
significant impact by qroundwator pathway exists,

over 1,100 feet to nearest wotland and/or surtace wator body (Gelt course Pond). Flat topography, no
rurtaco pathway identitied., Moderate levels of soil/groundwater contaminants dotoctod; howovor, duo
to dirtanco to neacrest wotland amd/or surface wator, a low probabillty of significant impact by
groundwator pathway exists,

Ovor 800 toot to noarort wotland and/or rurtaco wator body (dtaimage ditch loading to Bayou Orando).
rlat topography, no rurtaco pathway identified. Low to mederate levels ot soil/groundwater
contaminants dotoctod; hewever, duo to distance TO nearest wetland and/or rurtaco water body, a low
probability ot signiticant impact by groundwator pathway exists.

Ovor 600 Coot to mearest wotland and/or surtace wator body (Bayeu Orando). Although topography is
not flat, no

surface pathway has boon identified, Dus TO absence of substantial soil/groundwater contamination
and dlrtanco to noarort wotland and/or rurtaco wator, a low probability of significant {mpact by
groundwator pathway exists,

over 900 Coot to neatest wotland and/cr surface wator body (draimage ditch loading to Bayou Orando).
rlat topography, no rurtaco pathway identified. Mederate levels of soil/q9roundwater contaminants
dotoctod; howovor, duo to dirtanco to meavest surface water, e low probability of rlgniticant impact
by groundwator pathway exists,

Ovor 800 Coot to noarort wotland and/or rurtaco wator body {(stream/drainage ditch loadlng to Bayou
Grande). Flat topography, no rurtaco pathway identitied., 0Oue tO absence of substantial
soil/groundwater contamination and dirtanco to noarort wetland and/or surface water, a low
probability ot significant impact by groundwater pathway exists,

Source:

Ecology and Environment,

Inc.,

L4(NASP)3901:T0495/1947/2

1992.
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b Table 3-2
é:g SMMARY OF SOURCES AND PATHWAYS OF CONTANINATION AT HNAS PENSACOLA POTENTIALLY
T INPACTING PENSACOLA BAY
source Known or Suspected Duration of Potontlal Location of
(8ite) Site Name Contaminants Discharqe (yrs.) Pathway(s) Discharge
2 Waterfront Sediments Metals, TRPHs, VOCs, 30 storm sewer, Southoartorn
PAHs (193%-1973) surface runoff watorfront
3 Crash Crow fraining Metals, TRPHs, VOCs, 37 sStormawater drain, Shorman tnlet
Aroa PAHs, phenols (1955-present) sucface runoff
4 Army Rubble Dispesal Unknown Unknown Groundwater Shorman tnlet
Area
13 Magagsine Point Rubble TRPNS, 'OCs, PAHs, Unknown Oroundwator, Magatine Point
bisposal Aroa phenols surface runoff
14 Dredge Spoil Pill Aroa  Metals, TRPNs, VOCs, 17 Groundwvater, Chevalier rield
PANS , phenols (197%-present) stormvater overflow
17 Transformer Storage Metals, TRPNs, VOCs, 12 Storm sewer Southoartorn
Tard PAME, PCDS (1964-1976) watorfront
18 PCI spill Area ol TRPHS, Vo<, single incident Groundvater, Southoartorn
PANs, PCBs (1966) surface runoff watorfront
19 Puel Fars Pipeline Metals, TRPHs, VO<s, simgle Incldont Oroundwator, Shorman ceve/
Leak Ates PAHS (1958) suctace tunoff Shorman inlet
20 Pier Pipe Leak Area Metals, TRPHs, VOCs, Unknown Groundwator Southoartorn
. PAds, phonolr watorfront
21 Sludge at Puel Tanks Metals, TRPNs, VOCs, 16 Groundvater, Southoartorn
Area PAHs, phenols (1981-19¢7) surface runoff watorfront
28 Transformer Accident Metals, TRPHs, VOCs, s$ingle incident Storm sever $outheastern
Area PAHS, PCBs (1969 watorfront
32,133,138 Industrial wastevater Metals, VOCs, BNAs 11+ Oroundwator, Magatine Point
*ceatment Plant {1981 -present) surface cunoft
36 Industrial Waste Sewer Metals, TRPHs, VOCs, 21+ Oroundwator Southoartorn
PAHs, phenols (1971-present) watorfront
37 Shorman rield fuel Metals, TRPHs, VOCs, single incident Orouadwator Sherman cove

Farm Area

(1983)

Key at end of table.

4(NASP)UII901:T0495/19135/
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Table 3-2 (Comt.)

Source Known or Suspected Duration of Potential Location of
(site) Site Name Contaminants Discharge (yrs.) Pathway(s) Discharge
38 Building 71 Metals, VOCs, PCBs “40 Wastewater drain, Southeastern
{1935-1973) surface runott waterfront
39 Oak Grove Campground TRPHs, VOCs Unknown Groundwater, Sherman Inlet

surface runott

14[NASPIUI3901:T0495/1935/6
.Suspoctod source of thoro contaminant8 is tho tndustrial Wastewater Treatment Plant (sites 32, 33, and 3%).
Key :

TRPHs = Total recoverable petroleum hydrocacbons,

vocs = volatile organic compoundr.

PAHs = Polynuclear aromatic hydrocarbons.

PCBs = Polychlorinated biphenyls.

BNAs = Base/neutral and acid extractable compounds.

seurce - Ecology and Environment, Inc., 1992.



pathvays to Pensacola Bay, biological receptors, and estimated risk
associated vith the contaminant concentrations measured iIn Pensacola

Bay.

3.1.1 Sources and Pathvays

The 18 sites identified in Table 3-2 potentially discharge or have
discharged pollutants into Pensacola Bay at the followving general
locations: southeastern wvaterfront (eight sites), eastern side of
Magazine Point and Chevalier Field (Ffive sites), and Sherman
Inlet/Sherman Cove (five sSites).

Balf of the 18 sites are related via past or present connections to
the NAS Pensacola stormwater/wastevater collection and treatment system.
Prior to 1973, a combined stormwater/wastevater Sewer system discharged
untreated stormvater and industrial wastes into Pensacola Bay along the
southeastern waterfront. Building 71 (Site 38), an aircraft paint
stripping facility vhich began operation around 1935, vas the single
largest source of untreated industrial wastes discharged to Pensacola
Bay. The combined sever systea may also have conducted PCB-containing
transformer lubricating oils from sites 17 and 28 to the bay. The
Waterfront Sediments (Site 2) wvas the receptor or sink for much of the
untreated stormvater/vastevater discharge until 1973 vhen the industrial
vaste Stream vas diverted to the industrial vastevater treatment plant
(xvTP). Analytical results from Site 2 shoved that the highest
concentrations of nearly all the detected analytes (metals, TRPHs, and
PABs) occurred in sediment directly offshore of Building 71 (Site 3).
Based on the number of sources discharging hazardous wastes to the sewer
system, the extended duration of these discharges, and the indications
of Phase | contamination assessments, Site 2 probably represents the
single largest sink/source Of contamination, originating from the NAS,
to Pensacola Bay.

Although operation of the IwTP eliminated the direct discharge of
industrial wastes into Pensacola Bay, leaks vithin the industrial vaste
sever (Site 36) and malfunctions of various IwTP facilities (sites 32,
33, and 35) have impacted groundvater that may eventually discharge into
Pensacola Bay. Elevated levels of TRPHs, VOCs, PAHs, and phenols at the

151388
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Magazine Point Rubble Disposal Area (Site 13) are suspected evidence of
contaminated groundwater migration from the IWTP towards Pensacola Bay.
Groundwater and soil contamination detected during the Phase I
investigation of Site 36 are not conclusively the result of leakage from
the industrial waste sewer line, but may be indicative of other sources.

One area with highly elevated soil concentrations of TRPHs, PAHs, and
phenols and elevated groundwater concentrations of lead, TRPHs,
dichloroethylene (DCE), PAHs, and phenols is within the vicinity of Site
20, the Pier Pipe Leak Area. This site has not yet been investigated.
Overall, analytical results from the Phase | investigation of Site 36
provide evidence of numerous locations, if not sources, of groundwater
and soil contamination within approximately 400 feet of Pensacola Bay
(see E & £ 1992e).

Four other sites unrelated to the sewer system are located in the
southeastern quadrant of NAS Pensacola and may also be sources of
contaminants to Pensacola Bay. The Dredge Spoil Fill Area (Site 14) is
located east of Chevalier Field (see Figure 3-1) and, based on
analytical results from the Phase 1 investigation, is an apparent source
of moderate metal contamination (chromium, cadmium, and nickel) in
groundvater (see E & E 1991c). However, Chevalier Field also appears to
be a source of metal, TRPH, and PAH contamination that is migrating
across the dredge spoil fill area toward Pensacola Bay. Sediment
samples taken in the nearshore area of the site exhibited moderate
concentrations of these analytes. No surface water samples were
analyzed.

The Sludge at Fuel Tanks Area (Site 21) is located approximately
400 feet north of Pensacola Bay (see Figure 3-1). The results of
E & E’s Phase | investigation indicated that soil and groundwater
contamination is generally concentrated in, around, and downgradient
(i.e., toward Pensacola Bay) of former and existing aboveground fuel
storage tank locations on Site 21. The primary analytes detected in
both media are metals, TRPHs, VoCs, PAHs, and phenols. Some of the
highest groundwater contaminant concentrations were detected in samples
collected furthest hydraulically downgradient from existing tanks
(approximately 250 feet from Pensacola Bay). These data may indicate

[NASP]JUI3901:T0495 3-7



contaminant migration via groundwater or that an additional past or
present source(s) Of petroleum compounds in groundvater may exist in
closer proximity to the bay (see E 6 E 19921).

The PCB Spill Area (Site 18) and Pier Pipe Leak Area (Site 20) are
both located near the southeastern corner of NAS Pensacola (see Figure
3-1). Neither site has been the subject of a Phase | investigation.
Site 18, the location of a SO-gallon spill of polychlorinated biphenyl
(PCB)-containing transformer oil in 1966, is located approximately 750
feet north of Pensacola Bay. Shallovw groundvater flow In the area is
thought to be to the south toward the bay. Thus, because the spill
occurred on a pervious area and groundvater may serve as a potential
pathway, this site may be or have been a source of petroleum compounds
and PCBs to Pensacola Bay (seeE & E 1991q).

Site 20 is located directly adjacent to a berthing pier on
Pensacola Bay (see Figure 3-1). A buried fuel pipeline leading o the
pier leaked fuel oil for an unknovn duration until it was discovered in
1981 during construction of new pilings. Excavation activities
associated with construction released oil into Pensacola Bay.

Oil-soaked soils that had been excavated were removed and the release
cleaned up; hovever, oil slicks were reportedly observed near the
berthing pier in the early 1980s (see E & B 1992p). Although no
investigations have been performed on Site 20, results of the Phase I
investigation of Site 36 indicate significant soil and groundwater
contamination in this vicinity. Because of its proximity to Pensacola
Bay, Site 20 is certainly a past, if not present, source of petroleum
compounds to the bay.

Five sites (3, 4, 19, 37, and 39) located near Sherman Inlet and
Sherman Cove, embayments Of Pensacola Bay, are potential sources of
contamination to the bay’s ecosystem. Only Site 3 has been subject to a
Phase | investigation. Site 3, the Crash Crev Training Area, is located
west of the north-south runway on Sherman Field approximately 2,000 feet
northwest of sherman Inlet (see Figure 3-D). An underground stormvater
drain directs surface runoff from the site to an intermittent stream
that flows into Sherman Inlet. The Phase | investigation results
indicate that although elevated concentrations of metals, TRPHs, VOCs,
PABs, and phenols vere found on site, little off-site migration of .

151335
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contaminants has occurred. Only slightly elevated concentrations of
zinc and phenols were detected in sediment and surface water samples
collected at the stormwater outfall. The presence of these minor
concentrations could reflect contributions from off-site or ambient
sources (see E & E 1992¢).

The Army Rubble Disposal Area (Site 4) is located approximately
2,400 feet north and northwest, respectively, of Sherman Inlet and
Pensacola Bay (see Figure 3-1). Nonhazardous wastes and rubble from a
demolished U.S. Army barracks were disposed of at Site 4 in the early
1950s. To date, no samples have been collected at the site for analysis
of potential contaminants. The site consists of well-drained sandy
soil, and groundwater flow in the surficial zone is thought to be
towards the southeast (i.e., towards Pensacola Bay; see E & E 1991r).
Because the groundwater provides a potential pathway, an assessment of
the site"s potential to impact Pensacola Bay must await on-site
screening sampling and analyses.

The Fuel Farm Pipeline Leak Area (Site 19) is located approximately
3,400 feet north-northwest of Sherman Cove and 3,600 feet northwest of
Sherman Inlet (see Figure 3-1). This site was the location of a
reported 360,000-gallon JP-4 fuel oil spill from an aboveground pipeline
that occurred in 1958. Groundwater samples collected by Geraghty and
Miller, Inc., from monitoring wells in 1986 exhibited high
concentrations of vocs. The general direction of groundwater flow in
the area 1s towards Pensacola Bay. Based on data collected from on-site
monitoring wells, Geraghty and Miller (1986) calculated shallow
groundwater flow velocity to be approximately 130 feet per year (see
E & E 19920). Thus, given the direction and velocity of groundwater
flow and the time interval since the occurrence of the spill,
groundwater discharge from the area could potentially serve as a
contaminant pathway to Pensacola Bay. Also, because the water table in
the area 1s intermittently above land surface and surface drainage is
generally towards the bay, a surface water pathway is also a
possibility.

The Sherman Field Fuel Farm Area (Site 37) is located approximately
3,000 feet northwest of Sherman Cove and 3,200 feet north of Pensacola
Bay proper (see Figure 3-1). This site was the location of a reported

[NASP]UI3901:T0495 3-9
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48,000-gallon JP-4 fuel oil spill that occurred in 1983 from an
aboveground storage tank. Groundvater monitoring conducted during 1984
and 1985 indicated the presence of free product and petroleum compounds
south of the site (Thompson Engineering Testing, Inc., 1985). The
direction of groundvater flov vas determined to be to the south-
southeast at an approximate, average velocity of 0.7 feet per day.

Thus, Site 37 is a potential source of petroleum compounds to Pensacola
Bay via groundwater migration.

The Oak Grove Campground (Site 39) is located approximately 700
fact northeast of Sherman Inlet and 500 feet northvest of Pensacola Bay
(see Figure 3-1). The site consists of a 150-foot-diameter area of
visibly stained soils that emit a distinct hydrocarbon odor. Soil
samples analyzed by EPA in 1990 indicated the presence of TRPBEs and
V0Cs; PCBs were not detected. The source of the petroleum compounds is
unknown (see E & E 1991t). Because of the site’s proximity to Pensacola
Bay and the presumption of groundwater flov towards the bay, Site 39 may
be a source of petroleum compounds to biological communities iIn
Pensacola Bay.

Regardless of the individual amounts of potentially hazardous
materials contributed by each of the aforementioned sites, the
cumulative input to Pensacola Bay from these sites Is potentially
significant. Although a portion of these materials is potentially
exported from Pensacola Bay by flushing action, results of the Phase I
Iinvestigations indicate that contamination IS present in nearshore
sediments offshore of NAS Pensacola. The contributions of other
industrial vaste sources in Pensacola Bay to this contamination 1is
unknown.

3.1.2 Biological Receptors

Habitat/biota surveys vere conducted as part of Phase | investi-
gations to identify biological communities that may be exposed to
contamination from on-site sources or off-site migration. The only
undervater survey of Pensacola Bay vas perforued on the nearshore
portion of Site 2 (Waterfront Sediments). Aquatic fauna were not
collected or captured and no quantitative sampling vas conducted.
Beachfront and intertidal areas of Pensacola Bay were also qualitatively

90
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surveyed at sites 2, 13, 14, and 21. The specific objectives of these
reconnaissance-level surveys were to describe the types and conditions
of habitats present, identify common plants and animals, and note any
obvious ecological effects of contamination.

Site-specific information from these surveys was supplemented in
this report with habitat descriptions and species inventories for
Pensacola Bay derived from the existing literature (primarily from
Collard 1991, a recent, thorough review and synthesis of the Pensacola
Bay biological literature). Information presented here from these
sources is primarily specific to the lower reaches of Pensacola Bay
(i.e., that portion of the estuary in the vicinity of NAS Pensacola);
biological data for the upper estuary (i.e., Escambia Bay, Blackwater
Bay, and East Bay) are expressly excluded, unless otherwise noted.

Pensacola Bay in the vicinity of NAS Pensacola is a lower estuarine
environment characterized by irregular tidal flushing and polyhaline to
euhaline salinities (Collard 1991). A master species list compiled by
Collard (1991) for Pensacola Bay from a 35-year period of the literature
included 408 species, consisting primarily of sessile infaunal
macroinvertebrate taxa. He noted that some species on the list may have
been represented by transient populations that have since emigrated or
become locally extinct due to changing conditions in the bay. For
example, some species associated with seagrass beds or oyster reefs may
no longer occur since the extent of both habitats has been radically
diminished. Secondly, Collard (1991) noted that many of the recent
additions to the master species list were identified from samples
collected from the NAS Pensacola aircraft carrier turning basin in 1986
(U.S. Department of the Navy [Navy] 1986). Despite a cumulative record
of over 400 species, the species diversity of Pensacola Bay is
comparatively low, with most individual sampling programs yielding only
four to 28 species.

The biota most commonly sampled in Pensacola Bay are the sessile
benthic macroinvertebrates. The structure and species composition of
benthic communities inhabiting the bay are largely determined by

substrate type. Major benthic habitat types (and their percent
composition) vithin the Pensacola Bay system, as defined by Olinger

et al. (1975), are (1) a broad central mud plain (70%), (2) a nearshore
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transition zone vith relatively steep slopes and sediments grading from

mud to sand (5%), and (3) a sandy shelf along the bay margins (25%). .
All three of these substrate types were documented on Site 2 during

Phase | sediment sampling. The sand shelf, which partially overlaps the

concrete apron, occurs within 30 to 40 feet of the seavall; the
transition zone is located between approximately 40 and 100 feet
offshore; and a mud plain habitat with a 15- to 30-em thick layer of
gel-like, flocculent, soupy material, as described by Olinger et at.
(1975), extends baywvard from approximately 100 feet offshore of the
sediments and bottom contours of the mud plain have been altered near
NAS Pensacola by dredging of the aircraft carrier turning basin.

Natural hard substrates are sparse throughout the bay; those that
are present consist primarily of oyster reefs and areas scoured by
strong bottom currents. Scoured hard bottom areas may be present in the
vicinity of NAS Pensacola because of locally swift currents, but
significant oyster reefs are generally distributed in the middle to
upper reaches of the bay (Collard 1991). However, iIn the nearshore
areas of NAS Pensacola (particularly along the southeastern waterfront),
artificial hard substrates? such as concrete seawalls, waterfront apron,
seaplane ramps, and piers, are locally common.

Seagrass beds, once an abundant habitat throughout Pensacola Bay,
no longer occur in the lower reaches of the bay, except iIn the sounds
behind the barrier islands (Collard 191). Seagrass beds occur iIn
Sherman Cove (Parsons and Pruitt 1991) and in Big Lagoon along the
southwest portion of the base (Collard 1991).

In soft bottom benthic communities Of lower Pensacola Bay, dominant
species are tubicolous, surface deposit-feeding polychaetes and
amphipods and small, sessile, suspension-feeding bivalve molluscs. Pev
individual species are abundant, although more Species representing more
trophic levels are present in the higher salinity water of the lover bay
than iIn other parts of the estuary. Species abundance is also greater
in the winter than during other seasons (Collard 191). Table 3-3 lists
the dominant benthic macroinvertebrates found in lower Pensacola Bay.

Gastropods, hermit crabs, and burrows of tubicolous polychaetes
were observed iIn the nearshore sediments of Site 2 Biota observed on

151391
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Table 3-3

COMMON SPECIES OF BENTHIC mcnoxmgnns
OCCURRING IN LOWER PENSACOLA BAY

Major Taxon Scientific Name

Rhynchocoela Carinoma tremaphoros

Tetrastemma candidum

Polychaeta Capitella capitata

Paraprionospic pinnata

Nerels succinoa
Lumbrinereis tenuis
Glycera dibranchiata

Streblospio benedicti

Haploscoloples foliosus

Leitoscoloplos fragillis

Laeonereis culveri

Eteone heteropoda

Spiophanes bombyx

Robsonia florida

Glycera cf. dibranchiata
Mediomastus ambiseta
Pectinaria gouldi
Armandia agilis

Sthenelais sp.

Gastrepoda Retusa canaliculata
Bivalvia Tellina cf. texana

Rangia cuneata

Anomalocardia cuneimeris

Cumacea Oxyurostylys smithi
Amphipoda Monoculodes edwardsi

Acanthohaustorius millsi
Cerophium Cf. louisianum

Grandidierella bonniercides

GARBArUS macCromuctronatus

Cephalocordata Branchiostoms caribaeum

14[NASPJULI3901/1946/33

Ancludes species occurring in more than 5% of samples
collected by the Florida Department Of Environmental
Regulation between 1980 and 1988.

Source: Ecology and Environment, Inc., 1992 after
Collard 1991. 3-13



hard substrates at Site 2 included attached algae (primarily Sargassum
spp.), sSponges, bryozoans, and barnacles.

Little information is available on planktonic, nektonic, or motile .
epibenthic communities in Pensacola Bay (Collard 1991). Ctenophores are
seasonally abundant in Pensacola Bay and vere present on Site 2 during
the Phase | habitat/biota survey in October 1990. A ray vas sighted
feeding vithin 30 feet of the seawall at Site 22 Blue crabs vere
observed iIn shallow water adjacent to Site 14.

Information on icthyofauna is generally limited to species of
recreational or commercial importance. Based on landing statistics, 21
species or species groups comprise the majority of game or commercially
caught fish in Pensacola Bay (Collard 1991; see Table 3-4). Fish
species diversity is greatest iIn the higher salinity vater near NAS
Pensacola during spring and summer: the number of individuals peak at
various periods throughout the summer (Cooley 1978). Menhaden and
striped mullet are twvo of the most important target species of Pensacola
Bay fisheries (Collard 191). Other abundant fish species in Pensacola
Bay that are not of major commercial or recreational importance include

pinfish (Lagodon rhomboides), bay anchovy (Anchoa mitchelli), longspine
porgy (Stenotomus caprinus), il perch L chrysura), .
southern hake (Urophycis floridanus), inshore z (Synodus

foetens) and spotted hake _ ophycis regius; Cooley 1978).
Commercially harvested shellfish in Pensacola Bay include blue

crabs ! sapidus), stone crabs (Menippe mercenaria M. i
and ) shrimp (Penaeus aztecus, P. setiferus, and P. )
t rassostrea virginica) Scallops (Argopecten irradians), and

squid (Leligunculus $.). The distribution and abundance of these

species is mainly determined by their salinity preferences: shrimp,

scallops, and squids are more abundant in the lover bay near NAS

Pensacola due to affinities for higher salinities, vhereas blue crabs

and oysters are more common In the brackish vater of the upper estuary.

Tre area of Pensacola Bay in the vicinity of NAS Pensacola is

permanently closed to oyster harvesting due to the proximity of the

effluent outfall of the City of Pensacola Main Street sewage treatment

plant. Scallops are found principally iIn seagrass beds in Santa Rosa

Sound and Big Lagoon (Collard 1991). ‘

151332
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Table 3-4

FISH SPECIES OF MAJOR COMMERCIAL OR RECREATIONAL
IMPORTANCE IN THE PENSACOLA BAY SYSTEM

Common Nanme

Scientific Name

Alewife

Gulf menhaden
Bluetish

sea catfish
Atlantic croaker
Black drum

Red drum

r loundor

King whiting
Striped mullet®
Silver mullet
Spotted seatrout
Atlantic weakfish
Sheepshead

Sand soatrout
Pigfish

King mackeral
Spanish mackeral
spot

Ladytish®

scup

Alosa pseudohirenqgus

Brevoortia patronus

Pomatus saltatrix

(several species)

Micropogon undulatus

Pogonius cromis

Sciaenops ocellatus

(several species)

Mentcirrhus saxatilis

Mugil cephalus
Mugil curema

Cynoscion nebulosus

Cynoscion regalis

Archosargus probatocephalus

Cynoscion arenarius

Orthopristis chrysoptera

Scomberomorus cavalla

Scomboromorus maculatus

Leiostomus xanthurus

Elops saurus

Stenotomus chrysops

14[NASP)UI3901:T0495,/1936/31
;Knovn locally as black aullet.
known locally as white soatrout.
known locally as tonpoundor.

Source: Ecology and Environment, Inc., 1992 atter Collard
1991.
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Terrestrial or semiterrestrial animals that feed on aquatic biota
from Pensacola Bay include ghost crabs (Ocyopode sp.), vhich are common
along the sandy shorelines of Magazine Point (Site 13) and vest of Site
21, and various shore birds. Thirty-six species of shore and vading
birds vere identified during Phase | habitat/biota surveys (see Table
35). Birds are among the highest level consumers in the Pensacola Bay
ecosystem. Some Of these species prey exclusively on fish and aquatic
organisms, whereas Others may also consume terrestrial fauna.

Twenty-one Species knowvn Or suspected to occur in aquatic or
shoreline habitats of Pensacola Bay are designated as threatened,
endangered, or species of concern (Florida Natural Areas Inventory
[FNAI) 1988a and 1988b; see Table 3-6). These include three species of
fish, five species of marine turtles, the American alligator, 11 species
of birds, and the Vest Indian manatee. No aquatic plant species
occurring in Pensacola Bay are listed for protection. The only listed
species recorded during the Phase | habitat/biota surveys vere the
osprey, brown pelican, and little blue heron.

Hanatees have been sighted irregularly in Pensacola Bay; the most
recent sighting occurred in October 1988 (FNAI 1988a and 1988b).
Atlantic bottlenose dolphins (Tursiops truncatus) are regular migrants
in lover Pcnsacola Bay. Bowvever, most of the other 11 species of marine
mammals reported for the northeastern Gulf of Mexico are rare to
uncommon in Pensacola Bay (see E & E 1991m).

3.1.3 Preliminary Assessment OF Ecological Risk

Although species diversity in Pensacola Bay is relatively low, the
bay does support significant ecological communities. The bay provides
habitat, including critical nesting and nursery areas for many
commercially and recreationally important fish and shellfish species.
In addition, the bay contains ecologically important habitats, namely
seagrass beds and oyster reefs, that are more diverse and productive
than other estuarine habitats. Because of major declines iIn their
historical extent, remaining seagrass beds and oyster reefs are
critically important to the preservation of species dependent on these
habi tats.

151393
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Table 3-5

SHORE AND WADING BIRDS OBSERVED AT NAS PENSACOLA
DURING PHASE I HABITAT/BIOTA SURVEXS

Common Name

Scientific Name

Rod—wingod blackbird
Northern shoveler
Green~winged teal
Blue-winged teal
Mottled duck

Groat biue heren
Ruddy turnstene
Lesser scaup
Sanderling

Least sandpipor
Semi-palmated sandpipor
Great egret

Willet

Belted kingfisher
Semi-palmated plover
Rorthern flicker
rish crow

Little blue boron
Snowy egret
Tricolored heron
American coot

Common looON
Yellowthroat

Herring gull
Laughing gull
Short-billed dowitcher
Osprey

Brown pelican

Agelaius phoeniceus

Anas clypeata

Anas creces
Xrws discors
Ana_ tulvigula
Ardes herodias

Arenatia interpres

Avthva affinis
Calidris alba

Calidris minutilla

Calidris pusilla

Casmercdius albus

Catoptrophorus semipalmatus
Ceryle alcyon

Charadrius semipalmatus

Colaptes auratus

Corvus ossifragus

Egrotta caerulea

Egrotta thula

Egrotta tricolor

Pulica americana

Gavia immer

Geothlypis trichas

Lascus argentatus
Larus atricilla

Limnodromus griseus
Randion haliaetus

Pelecanus occidentalis

3-17
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Table 35 (Comt.)

Common Wame

Scientific Name

Double-crested cormorant
Black-bellied plover
Died-billed grobe
Reseate tern

Porester’s tern

Common tern

Royal tern

Sandwich tern

Phalacrocorax auritus

Pluvialis sguatarecla
Podilymbus podiceps

sterna dougallii
sterna torsteri

Seepae hi-runde
Sterrrer s

Sterna sandircensis

Source:

3-18
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Table 3-6

THREATENED AND ENDANGERED FLORA AND FAUNA OBSERVED OR LIKELY TO
OCCUR WITHIN NABITATS OF PENSACOLA BAY

statusb

Base - FGFrwWrc
Scientific Mame Common Name status® (or FDA) usrws Habitat
FISEES
Acipenser oxyrhynchus Atlantic stucrgeon M SSC uR?2 Gulf coast, estuarine
Fundulus jenkinsi Salt marsh topminnow P Ssc Salt, fresh, brackish waters
Lepisosteus spatula Alligator gar U SSC Brackish, fresh, salt water
AMPNIBIARS AND REPTILES
Alligator mississippiensis american alligator R SSC T{(S/A) Swamps, marshes, ponds
Caretta caretta caretta Loggorhoad tucrtle M? T T Marine, coastal
Chelonis aydas mydas Green turtlo M? ] E Marine, coastal
Dermochelys coriacea Leatherback turtlo M E E Matrine, coastal
Eretmochelys imbricata Hawksbill turtlo M? E £ Marine, coastal
Lepidochelys kempi Atlantic ridley turtlo M2 B E Marine, coastal
BIRDS
Charadriur amelodus Piping plover P T t open, dry, sandy beaches
Charadrius alexandrinus Snowy plover P T UR 2 open, dry, sandy beaches
Haematopus palliatus American oystercatcher U SSsC Coastal habitats
Eqretta rufescens Reddish egret P-U SSC UR 2 Freshwater/coastal wetlands
Egretta caerulea Little blue heron p-u SSC Freshwater/coastal wetlands
Egretta thula Snowy egret P-U Ssc + Freshwater/coastal wetlands

Key at end of table.
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Table 3-6 (&fl‘t. )

Statunb

Base PGrwrc
Scientific Mame Common Name status (er IDA) usw Habitat
Zalea pezegrinus tuadeius Arctic peregcrine falcon M [ T winters oOn coasts
Haliaeetus leucecephalus Bald eagle -y T ] Pine forests/coastal habitat
Pandien haliaetus Osprey ] ssC Hear water
Pelecanus occidentalis Brown pelican | SSC AC Mangrove trees, coasts
Sterna antillarum Least torn u T Coastal habitats
NAMMALS
Trichechus manatus west Indian manates [ C E Atlantic and @qult coartr

Abirostrls

‘status of species 0N tho MAS Pensacola facility:

]
]
P e Possible resident duo to available habitat; survey required,
[ ]
-

Wt oxpected 10 occur ON tho MAS Pemsacola fac lity,

Threatoned due to similarity in appearance
Agency concern; NOt currently listed Or a candidate Cor listing.
Under review, insufficient bioleogical data available.
Plorida Department of Agriculture,
Plorida Game and Preshwater Pish Commission.

I = Resident,

| Migrant,

Sl suspected resident,
v Unknown; sucvey required,
"/A
bltato and tederal status:
4 s Endangered,

T s Threatened,
TI(S/A) =

AC =

UR 2 =

FoA s

FGIWTC »

Usrws

U.8, Prish and wildlife service,

Source: EBcology and Environment, Inc., 1992 atter Plorida Natural Areas

Invontory 1988,

14(NASP|UL3901:70495/19138/2




Aquatic biota iIn Pensacola Bay may potentially be exposed to
dissolved contaminants in the surface water. However, several
communities may be at increased risk through additional exposure to
sediment-sorbed contaminants. Sessile benthic macroinvertebrates, many
of which are deposit- and suspension-feeders, are susceptible to toxic
effects from ingestion of, as well as contact with, impacted sediment.
Bottom-feeding epibenthic and nektonic fauna are also at risk due to
consumption of impacted prey and sediment.

Changes in benthic community structure from toxicological effects
of contamination can potentially disrupt trophic connections, adversely
affecting higher trophic levels. Species occupying higher trophic
levels, including predatory fish, birds, and marine mammals, may also be
at increased risk to toxic effects because of exposure to magnified
concentrations caused by the phenomenon of bioaccumulation.

Review of existing information on the potential sources and
pathways of potentially hazardous materials at the 39 IRP sites at NAS
Pensacola indicates that 18 sites may contribute contaminants that pose
risks to Pensacola Bay communities. However, Phase | documentation of
contaminant levels in Pensacola Bay media is limited to the analytical
results of 31 sediment samples. These samples were collected from areas
offshore of the southeastern waterfront and Chevalier Field (sites 2 and
14, respectively). Although the analytical results indicate that at
least some area sediments exhibited elevated levels of these parameters
(see E & E 1991j and 1991c), the biological effects of these levels were
not investigated and are unknown. Uithout direct knowledge of
ecological effects, a preliminary assessment of the potential ecological
risk to the estuarine ecosystem must be made on the basis of measured
contaminant concentrations and their potential to cause biological
effects as ascertained by other studies of environmental toxicity. This
assessment was performed using the RQ method (see Section 2).

RQs calculated from maximum analyte concentrations detected in
sediment at Site 2 indicate a potentially high risk to the nearshore
communities Of Pensacola Bay (see Table 3-7). Rrqs for five of the seven

analytes exceeded 1.0. Lead and total paBs had the highest ras (5.4 and
4.3, respectively). Ras calculated on the basis of concentrations

detected iIn sediment at Site 14 ranged from <0.1 to 0.5. These

[NASP]UI3901:T0495 3-21



Table 3-7

RISK QUOTIENTS CALCULATED FOR CONTANIEANTS
IN SEDINENTS FROM PEESACOLA BAY

Risk Quotieat (Maximum)

Medium Contaminant Site 2 Site 14

Sediment Chromium 1.4 0.3
Zinc 1.2 0.4
Lead 5.4 0.2
Cadmium 1.0 <0.1
Mickel <0.1* 0.4
Copper 0.8 0.1
Total PAHs 4.3 0.5

T4 [RASP]UI3901:T0495,1945/26
Ycempound NOt detected: risk quotient based on detection limit.
Key:

PANs = Polynuclear aromatic hydrocarbens,

Source: Ecelogy and Environment, Inc., 1992.

151336
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quotients indicate less risk of ecological effects than do Site 2
results, but are still cause for concern. Because of the limited sample
size and distribution at Site 14, more sampling is needed to
characterize the level of risk.

Although future phases of investigations will further characterize
the extent and magnitude of sediment and surface water contamination in
Pensacola Bay, contamination measured during Phase | investigations
appears to be sufficiently high in the vicinity of the southeastern
waterfront to cause ecological effects. Consequently, the southeastern
waterfront should be a high priority area for an ecological risk
assessment.

32 BAYOU GRANDE

Bayou Grande, an estuarine water body connected to Pensacola Bay,
lies adjacent to the northern boundary of NAS Pensacola (see Figure
3-2). During Phase | contamination assessment investigations, medium to
high levels of TRPHs and high levels of metals, PAHs, and phenols were
detected in nearshore Bayou Grande sediment samples, and high levels of
metals were detected iIn nearshore Bayou Grande surface water samples.
Sixteen sites are believed to potentially contribute to the
concentrations found in Bayou Grande samples (see Table 3-8 and Figure
3-2).

The following sections contain a brief description of the potential
sources (sites), pathways into Bayou Grande, biological receptors, and
estimated risk associated with the contaminant levels found in Bayou
Grande.

3.2.1 Sources and Pathways

The 16 sites identified in Table 3-8 potentially discharge or have
discharged contaminants into Bayou Grande at the following general
locations: the yacht basin west of Magazine Point (12 sites), central
Bayou Grande (three sites), and western Bayou Grande (one site).

The 12 sites that potentially discharge into Bayou Grande in the
area of the yacht basin do so via groundwater migration and surface
runoff. The North Chevalier Disposal Area (Site 11) potentially
discharges contaminants to Bayou Grande via surface drainage and

[NASP]UI3901:T0495 3-23
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Table 3-8

SUMMARY OF SOURCKS AND PATHWAYS OF CONTAMINATION AT HAS

gZ-t

PENSACOLA POTENTIALLY INPACTING BAYOU GRANDE

Known Duration of
Source or Suspected Discharge Potential Location of
($19)] Site Name Contaminants (years) Pathway(s) pischarge
1 Sanitary Landfill Metals, TRPHa, vocCs, 30 surface runoff, Central Bayou
paHs, phonola (1950-1980) groundwator Grande
3 Crash Crow Training Metals, TRPHa, vocs, 37 Stormwater drain Western Bayou
Area pAHs, phonola {1955-present) Grande
9 Uavy Yard Diapoaal Metals, TRPHsS, PAHs 13 Groundwator, Yacht basin
Area (1917-1930s) aurfaco runoff
10 Commodore’s Pond Metals, TRPHa, PAHs, Unknown Groundwator, Yacht baain
phencls (1800s) aurfaco runoff
11 North Chevalier Metals, TRPHa, vocs, Unknown Groundwator , Yacht baain
Diapoaal Acea PAHs , phonols (1930s-present) surface runoff,
direct discharge
12 Scrap Bins Metals, TRPHs, PAHs, 60 Stormwater drain Yacht baain
phonola, PpcBs {early 1930s-
present)
15 Pesticide Rinsate Metals, TRPHs, VOCs, 16 Grounduator, Central Bayou
Disposal Area PAHS, pesticides (1963-1979) surface runoff Grande
16 Brush Disposal Area Metals Unknown Groundwator, Sherman Field
(19608-1973) aurfaco runoff embayment
23 Chevalier Field Metals, TRPHa, PANs, Two incidents Surface runoff, Yacht baain
Pipe Leak Area phonols {1965, 1970) groundwater
29 Soil South of Metals, TRPHs, PAHs , Unknown Groundwator Yacht basin
Building 3460 VoCs (1970s-1980s%)
30 Buildings 649 and Metals, TRPHs, VOCs, 30 Direct discharge, Yacht basin

755

PAHs, phonols

(1940s-1970s)

rurfaco runoff,
groundwator

Key at end of table,

14{NASP)|UI3901:T0495/1939,/6
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97-t

Known Duration of i
Source or Suspected Discharge Potential Location ot
@) $ite Wame contaminants {yeacxs) Pathvay(s) Discharge
32,33,38 Industrial Wastewater Metals, VOCs, BNAs 11+ Groundwater, Yacht basin
Treatment Plant {1381-present) surface cunoff (Magagine Point)
34 solvent Worth of Metals, TRPHs, PAHs, single incident Groundwater, Yacht basin
Building 3$%7 phenols (1984) surface runoff
36 Industrial Waste Metals, TRPHs, VOCs, 21+ Groundwater Yacht basin
Sever paNs, phonolr (1971-present)
L4[NASP)UL3901:T0495/1939/6
Koy :
TRMs = total recoverable petroleum hydrocarboar.
v0<s = Volatile organic compounds.
PANs = Polynuecleac acematic hydrocarbons.
BNAS = Base/neutral and acid extractable compounds,

Source: Bcology and Bnvivonment, Inc., 1991,
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groundwater migration. Site 11 encompasses an area which the Navy used
as a landfill for unknovn quantities and types of vaste during the 1930s

. and 1940s (see Figure 3-2). The site extends into Bayou Grande, and
some shoreline areas contain exposed refuse. Elevated concentrations of
metals, TRPHs, VOCs, PAHs, and phenols were detected at Site 11.

Site 12 (Scrap Bins) is located on the bluff to the vest of Site
11, approximately 600 feet from the southern end of the yacht basin (see
Figure 3-2). Four stormwater drains are present on the site; the
outfall for the drainage system is unknown, but is presumed to be into
Bayou Grande or the drainage ditch that empties into the bayou.

Evidence of metal, TRPH, PAH, and PCB contamination vas detected in soil -
from the stormwater drains (E & E 1991h).

Site 30 (Buildings 649 and 755) includes a wetland area and
channelized stream. The stream discharges into a stormwater drainage
ditch, which, In turn, empties into Bayou Grande near Site 11 (see
Figure 3-2). Metal-plating wastes were periodically discharged from
Buildings 649 and 755 over a period of 30 years (1940s to 1970s) into
the wetland area adjacent to these buildings. The sediments in this
wetland and stream, as well as the sediments iIn Bayou Grande, act as a

‘ sink for the discharged plating wastes. Elevated concentrations of
metals, TRPHs, PAHs, VOCs, and phenols were detected at Site 30 (see
E & E 1991a).

The other nine sites that potentially discharge into the yacht
basin of Bayou Grande are concentrated around the Chevalier Field area
or are associated with the IWTP and/or the sewer line serving this plant
(see Table 3-3). The main pathways from these sources are groundwater
discharge to Bayou Grande and/or surface runoff into the drainage ditch
that discharges into Bayou Grande.

The four sites that potentially discharge into the central and
western portions of Bayou Grande do so directly through a stormwater
drain (Site 3) or by groundwater migration and surface runoff (sites 1,
15, and 16). Of these four sites, the greatest sources of potential
contamination are sites 1 and 3. Stormwater from Site 3, the Crash Crew
Training Area, discussed In Section 3.1.1, is discharged to an inlet in
western Bayou Grande via an underground stormwater drain pipe and
drainage ditch. Sediment and surface vater in the stormwater drain

. exhibited elevated levels of metals, TRPHs, PAHs, VOCs, and phenols.

[NASP]UI3901:T0495 3-27




Site 1, the Sanitary Landfill, encompasses an 80-acre area adjacent
to Bayou Grande. Evidence of metal, TRPH, PAH, voC, and phenol
contamination was found in the soil and groundwater on the landfill and
in the surface water and sediments of adjacent brackish and freshwater
ponds and Bayou Grande. Pathways probably include groundwater migration
and surface runoff with Bayou Grande sediment acting as a sink.

Given the cumulative contributions of the aforementioned
contaminant sources to Bayou Grande and the relatively restricted
circulation vithin the bayou (particularly In semi-enclosed embayments
such as the yacht basin), the accumulation of significant levels of
contaminants appears likely. Analytical results for sediment and
surface water samples generally support this conclusion. Eowever, other
sources within Bayou Grande and Pensacola Bay may also contribute to
this accumulation.

3.2.2 Biological Receptors

Bayou Grande is a shallow (average depth = 6 feet) bayou connected
to Pensacola Bay by a narrow pass north of Magazime Point (see Figure
32). The bayou drains freshwater from Garcon Svamp to the west, urban
watersheds of western Pensacola to the north, and NAS Pwacola to the
south. Because of the concentration of freshwater inputs and the con-
stricted opening to the bay, Bayou Grande is an oligohaline or
mesohaline environment in contrast to the lower reaches of Pensacola
Bay.

The types of biological communities that comprise the Bayou Grande
ecosystem are similar to those that occur iIn Pensacola Bay. (see Section
3.1.2). However, the species composition of aquatic communities In
Bayou Grande is more euryhaline or oligohaline than that of lower
Pensacola Buy. Also, communities adapted to lov energy environments
(e.g., Intertidal mud flats) are more prevalent in Bayou Grande than in
the bay.

The intertidal margin of Bayou Grande along NAS Pensacola generally
consists of two different habitats. Relatively narrow, sandy strands
vith emergent vegetation, predominantly marshhay cordgrass (Spartina

- _patens) and needlerush (Juncus roemerianus), occur along exposed
1()].35);gortions of the shoreline, such as that to the north of Site 1. These

[NASP JUI3901:T0495 3-28




exposed habitats support a relatively low diversity of species; fiddler
crabs (Uca spp.) and marsh perivinkles (Littorina irrorata) are two of
the more common fauna. In contrast, intertidal mud flats, which occur
within protected embayments of the bayou (such as those adjacent to
sites 11 and 16), harbor relatively diverse assemblages of species,
including surface deposit-feeding polychaetes, amphipods, and bivalve
molluscs. During flooding tides, these intertidal mud flat areas are
common feeding grounds for rays and bottom-feeding fish. During low
tides, shore and vading birds, such as ducks, teals, herons, and egrets
(see Table 3-5) forage on the exposed flats.

Although the shallow depth of Bayou Grande is conducive to benthic
photosynthesis, submerged aquatic vegetation does not occur in the bayou
(Collard 1991). Likewise, oyster beds are not knovn to occur in the
bayou (Nelson 1992).

Many of the commercially and recreationally harvested fish species
present in Pensacola Bay (see Table 3-4) are also likely residents or
migrants in Bayou Grande. Threatened or endangered species or species
of concern, knovn or likely to occur in the Pensacola Bay vicinity, are
listed in Table 3-6.

323  Preliminary Assessment of Ecological Risk

Bayou Grande supports ecologically important communities, including
diverse intertidal benthic communities that serve as a primary food
source for bottom-feeding fish and motile epibenthic fauna such as rays
and crabs. The bayou also provides nesting and nursery habitat for
several commercially and recreationally harvested fish and
invertebrates, including striped mullet, spotted seatrout, and blue
crab. Species such as these that utilize bayou habitats during larval
and juvenile stages are at enhanced risk of adverse population effects
due to the increased vulnerability of these early life history stages to
toxic effects.

Populations potentially at risk in Bayou Grande include submerged
aquatic vegetation, sessile benthic macroinvertebrates, motile
epibenthic and nektonic fauna, and birds and marine mammals. Potential
routes of exposure, including important trophic connections, are
discussed iIn Section 3.13.
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Sixteen contaminant sources vith potential pathways to Bayou Grande
vere identified (see Section 32.1). The majority (12) of these sites
likely discharge impacted surface vater and/or groundwater to the yacht
basin located vest of Magazine Point. The concentration of multiple
sources in this area of Bayou Grande increases the likelihood that
cumulative Inputs have significantly affected sediments in the
basin. Documentation Of contaminant levels in this area of Bayou Grande
i1s limited to the analytical results from three sediment and two surface
vater samples collected at the distal end of Site 30 (adjacent to Site
11) during Phase | investigations.

RQs calculated from the maximum analyte concentrations detected in
these samples support the contention that impacted media occur within
the yacht basin and may pose a serious threat to biological communities
(see Table 3-9, Site 3)). Sediment RQs exceeded 1.0 for five of eight
metals and for total PaBs. RQs for chromium and lead (22.5 and 15.7,
respectively) vere greater than those calculated for any analytes
detected at any site. Of the surface water analytes detected (arsenic,
chromium, and zinc), all three had RQs exceeding 10.

Of the four contaminant sources to Bayou Grande not in the area of
the yacht basin, only Site 1 appears to be a significant source of
contaaination that potentially could impact bayou communities. Five
sediment and three surface water samples vere taken nearshore. RQs
based on maximum analyte concentrations detected in these samples
indicate lov to moderate risk to biological communities (see Table 3-9,
Site D). Only Ras for lead and total PABs in sediment and zinc in
surface vater exceeded 01 (0.3, 04, and 0.2, respectively). Hovever,
the sediment samples vere composed primarily of coarse—grain sediments;
finer-grain sediments further offshore may exhibit higher concentrations
of these parameters.

Although this assessment wes based on contaminant concentrations
from only a fev samples, existing information suggests that Bayou Grande
communities may be at ecological risk, particularly in the yacht basin
and perhaps in other embayments vith restricted circulation and
fine-grained sediments that act as sinks for contaminants discharged
into Bayou Grande. Further investigations are necessary to define the
extent and magnitude of sediment and surface water contamination in
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Table 3-9

RISK QUOTIENTS CALCULATED FOR CONTAMINANTS IN
SEDIMENTS AND SURFACE WATER FROM BAYOU GRANDE

Risk Quotient (Maximum)

Medium Contaminant Sit. 1 Site 30

Sediment Arsenic «0.1* 0.3
Chromium <0.1 25
Zinc <0.1 11
Lead 0.3 15.7
Cadmium <0.1 9.0
Nickel <0t 0.2
Copper <0.1 0.1
Silver «.0" 23
Total paxs 0.4 8.3

Surface Water Arsenic <1.4* 1.4
Chromium <0.2" 1.0
Zinc 0.2 13

14INASPIUI3901:T0495/1940/25

compound nOt detected; risk quetient based on detection limit.
Compound present 1IN methed blank.

Key -
PAHs = Polynuclear aromatic hydrocarbons.

Source: Ecolegy and Envirenment, Inc., 1992.
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Bayou Grande. However, an ecological assessment of Bayou Grande should
initially focus on the NAS Pensacola yacht basin based on the potential
for biological effects from analyte concentrations documented during
Phase 1 investigations.

33 VWETLANDS

An EPA inventory of wetlands (Parsons and Pruitt 1991) identified
and enumerated 79 wetlands or wetland complexes on NAS Pensacola. Tweo
additional vetlands vere identified during Phase | habitat/biota
surveys; these are identified on Figure 3-3 and Table 3-10 as ¥1 and V2.
(For the purposes of this report, freshwvater and brackish water ponds,
drainage ditches, and seagrass beds are included as vetlands.) The
majority and largest of the wetlands on the NAS are located in the
vestern portion of the installation, primarily south and vest of Sherman
Field (see Figure 3-3). Only about a third of the 81 wetlands are
located east of Sherman Field vhere most of the IRP sites are located,
and these are exclusively small, remnant wetlands that have been heavily
impacted by base activities.

Contamination was detected in all eight vetlands that were sampled
during Phase | contamination assessments. Twenty-three Sites on NAS
Pensacola are suspected sources of contamination to wetlands (see Table
3-10 and Figure 3-3). Phase | investigations have been conducted at 13
of these sites. The folloving sections summarize the potential sources
(sites), pathways to wetlands, biological receptors, and estimated risk
associated vith the contaminant concentrations measured in wetlands.

3.3.1 Sources and Pathvays
The 23 sites identified in Table 3-10 potentially discharge or have
discharged pollutants into 31 wetlands at the following general
locations: Chevalier Field vicinity (14 sites, 10 wetlands), landfill
and vicinity (four sites, 11 wetlands), south of Sherman Field (five
sites, eight wetlands), and north of Sherman Field (one site, two
vetlands). (The total number of sites equals 23 because Site 3 drains
to both north and south of Sherman Field.)
=1401 Of the 14 sites in the vicinity of Chevalier Field, eight (sites
1314 10, 11, 23, 30, 32, 33, 35, and 36) are potentially major sources of
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Table 3-10

SUMMARY OF SOURCES AND PATHWAYS OF CONTAMNINATION AT RAS
PENSACOLA POTENTIALLY IMPACTING WETLANDS

SE-<

Leak Area

PAHs

(1958)

surface runoff

Known Duration of
Source Or Suspected Discharge Potential Potontially Ilp:ctod
(Site) Site Name Contaminints (years) Pathway(s) Wetland(s)
1 Sanitary Landfill Metals, TRPHs, VOCs, 30 Surface runoff, 1-4, 15-18
PAHs, phonols (1950-1980) groundwater
3 Crash Crow Training Metals, TRPHs, VOCs, 37 surface runoff into 39, 52, 72, wib
Area pAHs, phonols {1955-present) stormwater drain
4 Acmy Rubblo Disposal Unknown Unknown Groundvator 52, 56-58
Aroa
5 Borrow Pit Unknown Unknown Surface water, 79
groundwator
6 Ct. Redoubt Rubblo Unknown Unknown Surface water, 79
Disposal Aroa groundwater
9 Navy Yard Disposal Metals, TRPHs, PAHs 13 Groundwater, 6-8
Aroa (1917-1930s) surfaco runoff
10 Commodore’s Pond Metals, TRPHs, PAHs, Unknown Groundvator, 6-8
phonols (1800s) surface runoff
11 North Chevaliert Metals, TRPHs, voOCs, Unknown Groundvator, 7, 8, 64
Disposal Area PAHs, phenols (1930s-prosent) surfaco runoff,
direct discharge
12 Scrap Bins Metals, TRPHs, PAHs, 60 Stormwater drain 6-8, 64
phenols, PCBs (early 1930s-
present)
13 Magazine Point Rubblo TRPHs, VOCs, PAHs, phonolsc Unknown Groundwator 10
Disposal Aroa
14 Dredge Spoil Fill Aroa  Metals, TRPHs, VOCs, 17 Groundwator, 63
PAHs, phonols (1975~present) stormwater overflow
16 Brush Disposal Area Metals Unknown Groundwater, 19, wzb
(19608-1973) surfaco runoff
19 Fuel Farm Pipeline Metals, TRPHs, VOCs, Single incident Groundwator, 49, 52. 54

at end of table.
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Table 3-10 (coot.)

Known Duration of
source or Suspected Discharge Potential Potentially Ingactod
(Site) Site Name Contaminants (years) Pathway(s) wWetland(s)
23 Chevalier Pield Metals, TRPHs, PAHs, Two incidents Surtace runoff, 6-8
Pipe Leak Avea phonols (1965, 1970) groundwater
29 Soil South of Metals, TRPHs, PAHs, Unknown Orounduator 6-8
Building 3460 VOCS ({19708-1580s)
30 Buildings 649 and Metals, TRPHs, VOCs, 30 Direct discharge, 5-8
755 PAHs , phonols (19408-1970s) surface runoff,
groundwater
32,313,138 Industrial Wastowator Metals, VOCs, BNAs 11+ Orounduator, 7-13
Treatment Plant (1981-present) surface runoff
34 solveat worth of Metals, TRPHs, PAMs, single incident Oroundwator 6-8
Building 3557 phonols (1984)
36 Industrial waste Metals, TRPHs, VvoOCS, 21+ Oroundwator 5-13
Sever PAHs, phonols {1971-present)
37 sherman field Puel Metals, TRPHs, VOCs, single incident Oroundwator 48, 52, 54
Para Ares PAHS (1983)
39 Oak @rove Campground TRPHs, VOCs Unknown Oroundwator 56
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"wetland nusber corresponds to U.S. Environmental Protection Agency (EBPA) wetland inventory (Parsons and Pruitt 1991); see Figure
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bwotlaadn not identified in EPA wetland inventory (Parsons and Pruitt 1991).

Suspected source of these contaminants is tho Industrial Wastowator Treatment Plant (sites 32, 33, and 35).

Key :

TRPHs = Total recoverable petroleum hydrocarbons.
VOCs s volatile organic compounds.
PAHs = Polynuclear stomatic hydrocarbons.

BNAs = Base/neutral and acid extractable compounds.

Source: ELcology and Environment,

1992.




detected parameters to wetlands (see Table 3-10). Wetlands 5, 6, and 7,
which are located west and north of Chevalier Field (see Figure 3-3),
exhibited elevated concentrations of metals, TRPHs, VOCs, PAHs, and
phenols. Buildings 649 and 755 (Site 30), which historically discharged
metal-plating wastes into Wetland 5, is believed to be the single
largest source of contaminants to this wetland complex. Sediment in
Wetland 5, which served as a contaminant sink during periods of
hazardous waste discharge, is now a potential source to downstream
wetlands via the surface drainage system (i.e., Wetland 6, which is a
paved drainage ditch). Commodore®s Pond (Site 10), Chevalier Field Pipe
Leak Area (Site 23), and the Industrial Waste Sewer (Site 36) are
potential sources of metals, TRPHs, PAHs, and phenols to Wetland 6 via
groundwater migration. The North Chevalier Disposal Area (Site 11),
which surrounds and comprises wetlands 7, 8, and 64 "(see Figure 3-3), 1Iis
a major source of multiple contaminants (metals, TRPHs, VOCs, PAHs, and
phenols) to these three wetlands (see E & E 1991e). Groundwater
migration, surface runoff, and direct discharge are potential pathways
of Site 11 contamination. The Scrap Bins site (Site 12) is also a
potential source of numerous contaminants (metals, TRPHs, PAHs, phenols,
and PCBs) to wetlands 6, 7, 8 and 64 via an on-site stormwater drain
(see E & E 1991h).

The Industrial Wastewater Treatment Plant (IWTP; sites 32, 33, and
35) may also contribute contamination to wetlands 7 and 8 as well as to
another wetland complex adjacent to the facility (wetlands 10, 11, 12,
and 13; see Figure 3-3). Although a Phase | contamination assessment
has not been performed on these sites, other sampling has indicated that
the IWTP is a source of metals, VOCs, and base/neutral and acid
extractable compounds (BNAs). Wetlands 10, 11, 12, and 13 may be
subject to contamination from the IWTP via surface runoff; both
groundwater migration and surface runoff are potential pathways to
wetlands 7 and 8 (see 1992w).

The Dredge Spoil Fill Area (Site 14) is a potential source of
contamination to Wetland 63, which comprises two estuarine emergent

wetlands located north and south of the fill area (see Figure 3-3).
Phase I analytical results showed highly and slightly elevated TRPH
concentrations in the sediment of the southern and northern wetlands,
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respectively. Contaminated surface runoff and groundwater from
Chevalier Field may also be sources of this contamination (see E & E
1991c).

Of the 11 wetlands in the vicinity of the Sanitary Landfill (Site
1), eight (vetlands 1 through 4 and 15 through 18) are likely receptors
of contamination from the landfill (see Table 3-10 and Figure 3-3).
(Although enumerated in the EPA inventory, Wetland 14 is a sand pit and
does not qualify as a wetland, according to Parsons and Pruitt [1991].)
Sediment and surface water samples were collected and analyzed from four
of these eight wetlands (3, 4, 15, and 16) during the Phase I
investigation of Site 1. Each of these wetlands exhibited some type of
contamination. Moderately to highly elevated concentrations of metals
vere detected in sediments froe vetlands 4, 15, and 16; elevated
concentrations of zinc were measured in surface vater from Vetland 3.
Lov to moderately elevated levels of TRPHs, PAHs, and phenols were also
found in most sediment samples from these vetlands (see E & E 1991g).
Most of the detected contamination can be attributed to leachate
migration from the landfill via discharge of contaminated groundwater.
The extent of contamination in the other four wetlands adjacent to Site
1 (wetlands 1, 2, 17, and 18) is unknovn; however, groundwater migration
and surface runoff from the landfill are potential pathwvays to these
wet lands.

The Brush Disposal Area (Site 16) is located adjacent to Wetland
19, an estuarine emergent wetland, and surrounds a drainage ditch
wetland (¥2; undesignated in EPA’s wetland inventory [Parsons and Pruitt
19911) that empties into Bayou Grande (see Figure 3-3). South of Site
16, Wetland 79 is located adjacent to the Barrow Pit (Site 5) and within
the Fort Redoubt Disposal Area (Site 6; see Figure 3-3). Although Phase
I contamination assessments have not been performed on these three
sites, there 1s no historical evidence of hazardous waste disposal iIn
these areas. Thus, these sites are not expected to be significant
sources of contaminants to these vetlands.

Five sites located south of Sherman Field (sites 3, 4, 19, 37, and
39) are potential sources of contamination to eight vetlands or wtland
complexes (see Figure 3-3 and Table 3-10). The types and magnitude of
contamination at each of these sites are discussed In Section 3.1.1.
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Although Phase 1 contamination assessments have not yet been performed
on them, sites 19 and 37 appear to be the most significant potential
sources of contamination to wetlands in this area of NAS Pensacola.
Past accidental discharges of petroleum products from these two sites
might have impacted or may continue to impact wetlands 48, 49, 52, and
54 via leachate migration and/or surface runoff. In contrast to
potentially impacted wetlands on the eastern side of the NAS, these
wetlands are significant in size and quality. Wetland 54 is
particularly significant because it represents one of the few remaining
areas of seagrass beds along the margin of NAS Pensacola.

Although potential groundwater pathways from the Army Rubble
Disposal Area (Site 4) may transport contaminants to wetlands 52, 56,
57, or 58 (depending on the direction of groundwater flow), this site is
not a suspected significant source of toxic contamination. The Oak
Grove Campground (Site 39) is a more likely source of contamination in
this vicinity due to its proximity to Wetland 56 and the known presence
of soil contamination (see Section 3.1.1).  However, Phase |
investigations have not been performed on either of these sites.

The Crash Crew Training Area (Site 3) is a potential source of
contamination to wetlands north and south of Sherman Field via a
stormwater drainage system, as well as to on-site wetlands (see Figure-
3-3). Based on Phase | analytical results, an emergent wetland (V1) in
the drainage swale on Site 3 receives the highest concentrations of
contaminants. Sediment samples were found to contain metals (primarily
lead), TRPHs, xylenes, PAHs, and phenols; surface water samples
contained chromium, TRPHs, aromatic-type VOoCs, and phenols (see E & E
1992¢). Receiving wetlands downstream from the outfalls of the
stormwater drainage system include wetlands 39 and 72 to the north and
Wetland 52 to the south. Sediment and surface water contamination at
the northern outfall was nonexistent to minimal. However, low levels of
metals and moderate levels of phenols were detected in sediment and
surface water samples collected from the southern outfall (see E & E
1992¢). This contamination may have originated from Site 3; however,
other off-site or ambient sources may also be contributors. Regardless,
Wetland 52 may be subject to sediment and surface water contamination
from surface drainage.
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In summary, Phase 1 investigations have documented two general
areas vhere wetlands appear significantly affected by contaminant input:
(1) vetlands 5, 6, 7, and 8 (from multiple sources, principally sites
10, 11, 23, 30 and 3); and (2) vetlands 15 and 16 (from Site ). In
addition, sites 19 and 37 are potentially significant sources that may
impact vetlands 48, 49, 52, and/or 54. BHowvever, Phase | contamination
assessments have not yet been performed on these latter tvo sites, and
contaminant levels wvithin these vetlands are unknown.

3.3.2 Biological Receptors

Of the 31 vetlands potentially impacted by IRP sites, eight are
wetland complexes, comprising twe or more vetland types. Altogether,
there are 44 vetland segments including nine palustrine forested, two
palustrine forested/emergent, one palustrine scrub-shrub, four
palustrine forested/scrub-shrub, two palustrine scrub-shrub/emergent, 11
palustrine emergent, 12 estuarine emergent, one estuarine aquatic bed,
and tvo open water (see Figure 3-3). Eighteen of these wetlands vere
surveyed during Phase | habitat/biota surveys. Potential biological
receptors are summarized for each wetland type using information from
the habitat/biota surveys, Parsons and Pruitt (1991), and U.S. Fish and
Wildlife Service (USPVS; 1987). Threatened and endangered species
potentially occurring in NAS Pensacola wetlands are listed in Table
3-11.

Palustrine forested vetlands primarily comprise vet pine flatwoods,
as typified by wetlands 49 and S2B. These forested wetlands have
canopies dominated by slash pine (Pinus elliottii), sveetbay magnolia
(Magnolia virginiana), and pond cypress (Taxodium ascendens). Uater
tupelo (Nyssa sylvatica) Is a codominant in vetlands 48 and 49 (Parsons
and Pruitt 1991). The understory generally consists of wiregrass
(Aristida stricta), saw palmetto (Serenoa repens), wax myrtle (Myrica
cerifera), fetterbush (Lyonia lucida), dahoon holly (1lex cassine), and
gallberry (1lex glabra). Birds comsmon to wet pine flatwoods include
red-shouldered hawk, blue jay, northern mockingbird, boat-tailed
grackle, and marsh wren. Other typical fauna include ringneck snake,
narrow-wuthed toad, squirrels, rabbits, raccoons, tufted titmouse,
cotton rat, and opossum USPVS 1937).
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THREATENED AND ENDANGERED FLORA AND FAUNA OBSERVED OR LIKELY TO
OCCUR WITEIN WAS PERSACOLA WETLANDS

Table 3-11

statusb
Base FGFWFC USFWS
Scientific Name Common Name status® (or FDA) Habitat
FISHES
ABRRoOctypta asprella Crystal darter U T uR 2 Fresh water
Etheostoma histrio Harlequin dacter U ssc Presh water
Cundulus jenkinsi Salt marsh topminnow P SSC Salt, frosh, brackish waters
Lepisosteus spatula Alligator gqar U SSC Brackish, frosh, salt water
Moxostoma carinatus River redhorse u SSC Fresh wakev
AMPHIBIANS AND REPTILES
Alligator mississippisnsis American alligator R SSC T(S/A) Swamps, matrshes, ponds
Drymarchon corais coupori Eastern indigo snake P T T Open areas near water
Graptemys oulchra Alabama map turtle U s$s¢ Swamps, streams, marshos, ponds
Macroclemys temmincki Alligator snapping SR SSC UR 2 Swamps, aarshes, ponds
turtle
BIRDS
charadrius melodus Piping plover P T T Open, dry, sandy beaches
Charadrius alexandrinus Snowy plover P T UR 2 Open, dry, sandy beaches
Dendroida dominica Stoddard’s vellow P-u UR 2 Wooded habitats

rtoddacdi

throated warbler

Key at end of table
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Table 3-11"(Coat.)

stctusb
Base FGFWIC UsSFws
Scientific Name Common Nanme status® (or FDA) Habitat
Dendroica kirtlandii kKirtland's warbler u L C Woodod habitats
Haematopus palliatus Amecrican oystercatchet v $s¢C Coastal habitats
Sgretta rufescens Reddish egret 0-U 8s¢ UR 2 Freshwater /coastal wotlandr
Cgrotta caerulea Little blue heron 0-U ssc Preshwater/coastal wotlandr
Bgretta thula Snowy egret P-U ssc Freshwater/coastal wotlandr
Grus canadensis pratensis Plorida sandhill crane u T Freshwater wotlandr
2zlca peregrinus tumdrius Arctic peregrine falcon " B T Winters ON coasts
!2152 spactverius paulus Southeastern kestrel R T UR 2 Open pine forests, clearings
Haliaeetus leucocephalus Bald eagle P-u T e Pine forests/coastal habitat
Pandion haliaetus osprey R $8C Near water
Pelecanus occidentalis Brown pelican R $s¢C AC Mangrove trees, coasts
Picoides borealis Red-cockaded woodpecker P-U T E Cavity nests/old pine stands
Vermivora bachmanii Bachmann'’s watbler u C C wooded habitats
Campephilus principalis Ivery~-billed woodpecker v (] £ Woodod habitats
Sterna antillarum Least torn U T Coastal habitatr
Mycteria americana Wood rtork u e e Freshwater/coastal wotlandr
Rostthamus sociabilis Snail kite u E E rreshwater/coastal wotlandr
PLANTS
Droseta intermedia Spoon-leaved sundew R T Aquatic habitats
Mountain laurel u T Rich, meist, rhady woods

Kalmia latifolia

Key ‘ A of table.

14(NASP]U13901:T0495I1942/2



3 A

Table 3-11 (Coat.)

statusb

Base FGIWrC usw
Scientific Name Common Hame status® {ot FDA) Habitat
Lilaeopsis carolinensis Catrolina lilaeopsis R UR 2 Aquatic habitats
Lilium iridollae Panhandlo lily U E UR 2 Black, mucky soils
Pinguicula planifolia Chapman®s buttorwort U RE UR 2
Rhododendron austrinum Orange azalea U E UR 5 Moist, woody habitats
Sarracenia loucophylla white-top pitchorplant R E Opon acid bogs
Sarracenia rubra swest pitchorplant U E UR 2 Acid bogs/slash pine woods

"Status

R = Resident,

M = Migrant.

SR = suspected rosidont.

P = possible rosidont duo to.available habitat; survey roquirod.

known, survey roquirod.

of species Oon tho NAS Pensacola facility:

Throatonod duo to similarity in appearance.
Agency concern; not currently listed Or a candidate for listing.
Under review, insufficient biological data available.
Candidate species but taxa has proven to bo more widespread than previously believed and/or those species that are not subject to

any identifiable throat.

Florida Department of Agriculture.
Florida Game and Freshwater Fish Commission.
U.S. Fish and wildlife Service.

V] = Un
bstnto and federal status:
E = Emdangered,
T = Throatonod.
T(S/A) =

AC =

UR 2 =

UR5 =

FDA =

FGFWFC =

USFWS =

Source:

Ecology and Environment,

Inc.,

1992 atter Florida Natural

Areas Inventory 1988,
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Two palustrine forested/emergent Wetlands are potential receptors
of contaminant migration. Wetland 13, located south of the IwTP (Sites ‘
32, 33, and 35), is an isolated 0.3-acre wetland dominated by black
willow (Salix nigra) and smartweed (Polygonum spp.; Parsons and Pruitt
1991). The second palustrine forested/emergent wetland, not identified
by Parsons and Pruitt (1991), occurs northeast of Vetland 49 (see
Appendix A, Site 3 Biota/Habitat Map). Hundreds Of vhite-top
pitcherplants (Sarracenia leucophylla), a state-listed endangered
species, occur within an opening in the canopy of slash pine. Birds
observed in this habitat include blue jay, northern mockingbird, boat-
tailed grackle, and marsh wren.

Only one palustrine scrub-shrub wetland occurs on NAS Pensacola
(Vetland 38). This 4.2-acre vetland is dowinated by titi (Cyrilla
racemiflora) and buttonbush (Cephalanthus occidentalis; Parsons and
Pruitt 1991).

Four palustrine forested/scrub-shrub wetlands (wetlands 12, 394,
52A, and 52E), ranging In size from 0.2 to 27.9 acres, are potentially
affected by contaminant migration. These wetlands are dominated,
respectively, by black villow and cabbage palm (Sabal palmetto), slash
pine and black titi (Cliftonia monophylla), sveet bay and black titi,
and slash pine and titi (Parsons and Pruitt 1991). The larger of these
dense, shrubby thickets provide escape cover for wildlife populations
such as raccoons, deer, and wood duck. Permanent residents are
primarily reptiles and amphibians (USFWs 1987).

Wetlands 3 and 52C are the only serub-shrub/emergent wetlands
potentially receiving contaninant input. Vetland 3, located adjacent to
Site 1, is doninated by common cattail (Typha latifolia), sveet bay,
blue mistflower (Eupatorium coelestinun), and savgrass (Cladium
jamaicense). Notably, approxlnately 30 individuals of Carolina
lilaeopsis (Lilaeopsis carolinensis), a federal candidate species, were
observed near the northeastern end of the 5.5-acre vetland (see E 6 E
1991g and Appendix A. Black titi and arrovhead (Sagittaria lancifolia)
are codominants in the 1.1-acre Vetland 52C (Parsons and Pruitt 1991).
Both of these vetlands have standing vater and are likely inhabited by
reptiles and anphibians; unidentified turtles were observed in Vetland

: o
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Emergent marshes comprise 23 of the 43 wetland components
potentially impacted by contamination. Eleven of these emergent
wetlands are palustrine; 12 are estuarine. Common cattail is a dominant
or codominant in five of the 11 palustrine emergent marshes (wetlands
5B, 7, 11, 194, and 56A; Parsons and Pruitt 1991). Dominant plants iIn
other palustrine emergent marshes include maidencane (Panicum hemitomon)
and broomsedge (Andropogon glomeratus; Wetland 2), common arrowhead
(Sagittaria latifolia) and smartweed (Polygonum hydropiperoi; Wetland
4B), pennywort (Hydrocotyle spp.; Wetland 10A), lizard’s-tail (Saurus
cernuus) and redroot (Lachnanthes caroliniana; Wetland 52D), and
coinvort (Centella asiatica), spikerush (Eleocharis s.), and sundew
(Drosera tracyi; Wetland w1; Parsons and Pruitt 1991; see E & E 1992¢).

The dominant fauna occurring in emergent marshes are amphibians,
especially frogs, and reptiles. The American alligator, which is a
state-listed species of concern, is an intermittent inhabitant of deeper
marshes and may occur in marshes with connections to Bayou Grande.
Common bird species in freshwater marshes include red-winged blackbird,
belted kingfisher, osprey, herons, and egrets. Active dam building also
indicated the presence of beaver in the headwaters of Wetland 5.

Nearly all of the estuarine emergent marshes potentially receiving
contaminated leachate or runoff consist of monocultures of black
needlerush (Juncus roemerianus). Host of these marshes surround
brackish water ponds with intermittent connections to Bayou Grande or
Pensacola Bay. However, wetlands 10B and 63B are dominated by marshhay
cordgrass (Spartina patens). Other common vegetation at Wetland 63B
includes dense stands of giant reed (Phragmites australis), torpedo
grass (Panicum repens), and primrose (Ludwigia sp.). Wetland 634,
located south of the Dredge Spoil Fill Area (Site 14), has been
disturbed by ditching and planting of slash pine. This wetland is
dominated by giant reed; other common plants include catbrier (Smilax
.), wax myrtle, marshhay cordgrass, cattails, snowbush (Baccharis
halimifolia), and broomsedge (see E & E 1991c).

Hacroinvertebrates are found in large numbers in tidal marshes and
are the basis of the trophic network. Raccoons and otters commonly
forage on invertebrates, especially bivalves, and carrion. The
saltmarsh snake and terrapin turtle are characteristic reptiles.
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Waterfowl are abundant in these estuarine marshes, feeding on benthic
fauna and fish. Coamon marsh birds include egrets, herons, ducks,
osprey, gulls, terns, skimmers, and sandpipers (USFVS 1987; see Table
3-11).

Two drainagevays that may be receptors of contamination are
classified as open vater vetlands. Vetland 6 is primarily a linear
channel lined with concrete. Bank vegetation includes smartveeds,
climbing hempvine (Mikania scandens), torpedo-grass, and frog“s-bit
(Limnobium spongia). Fauna observed in the ditch include polychaetes,
amphipods, blue crab, killifish (Fundulus sp.), darters (Etheostoma
$.), and mollies (Poecilia ). Vetland ¥2 is a drainagevay that
vinds through a maintained grass upland and empties into Bayou Grande
vest of Site L Vegetation along the ditch includes marshhay cordgrass,
black needlerush, snovbush, and broomsedge. Cottonmouth and copperhead
snakes, toads, and frogs vere observed along the banks of the
drainageway (see E & E 1991g).

Vetland 54, a 26-acre seagrass bed vithin Sherman®s Cove, comprises
turtle grass (Thalassia testudinum), manatee Qrass (Cymodocea
filiforme), and shoal grass (Halodule wrightii; Parsons and Pruitt
1991). Sseagrass beds support a diverse marine cosmunity, described iIn . ‘
Section 3.1.2. Important transient species may include sea turtle and
manatee, which are threatened or endangered species (see tables 3-6 and
3-11).

3.3.3 Preliminary Assessment Of Rcological Risk
Although nearly all vetlands on NAS Pensacola have been physically
altered by base activities, most retain at least some habitat value.
Amphibians, reptiles, and birds are common in all vetlands surveyed
during Phase | investigations. Saall mammals (raccoons, Opossums,
otters, rice, and rats) may be locally colon, but larger mammals, such
as deer, are probably limited in distribution to the less disturbed,
larger vetlands south and vest of Sherman Field. Despite fragmentation
and reduction in the historical extent of vetlands on NAs Pensacola,
even vetlands highly impacted by hydrological changes and long—term
151 403 contaminant i1nput appear to provide adequate habitat for species adapted
to anthropogenic change. A prime example is the presence of beaver and .

[NASP]UI3901:T0495 3-46




dam building in Wetland 5, which has numerous outfalls, highly
contaminated sediment and surface water, and a minimal vegetational
buffer from surrounding activities.

Despite the obvious presence or abundance of vertebrates in most
wetlands, ecological effects of contamination may be manifested in more
subtle ways, such as reduced population carrying capacity due to
declines In food supply (i.e., secondary effects of contamination on
population dynamics via trophic interference, similar to that described
for the marine trophic system in Section 3.1.3).

Review of existing information on the potential sources and
pathways of hazardous materials at the 39 IRP sites on NAS Pensacola
indicates that 23 sites may contribute contaminants to 31 wetlands.
However, only eight wetlands were sampled during Phase | investigations
(wetlands 3, 4, 5, 6, 15, 16, 63, and W1). Although the analytical
results for samples collected from these wetlands indicate that at least
some areas exhibit elevated concentrations of contaminants (see E & E
1991g, 1992c, 1991c, and 1991a), the biological effects of these levels
were not investigated and are unknown. Without direct knowledge of
ecological effects, a preliminary assessment of the potential ecological
risk to these wetland ecosystems must be made on the basis of measured
contaminant levels and their potential to cause biological effects.
This preliminary assessment was performed using the RQ method (see
Section 2).

RQs calculated from maximum sediment and surface water
concentrations exhibited in Site 1 samples indicate a potentially high
risk to communities of wetlands 15 and 16 (see Table 3-12). RQs
exceeded 1.0 for three sediment analytes and one surface water analyte
at Wetland 15 and two sediment analytes at Wetland 16. Ras calculated
for wetlands 3 and 4 were less than 1.0, but exceeded 0.1 for several
analytes, indicating a potentially moderate level of ecological risk.

Although calculated RQs indicate the potential for adverse
ecological effects at Wetland VW1 on Site 3 (see Table 3-13), this
emergent wetland is located adjacent to a runway on Sherman Field and
is mowed regularly; consequently, it provides minimal ecological value.

Wetland 63 at Site 14 appears to be at low risk of ecological
effects from all measured contaminants except total PAHs, which had an
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Risk Quotient (Maximum)

Wetland Wetland Wetland Wetland
Medium Contaminant 3 4 15 16
Sediment Chromium 0.1 0.2 <0.1 0.3
Zine <0.1. 0.2 0.3 12
Lead <0.1* 0.8 26 1.8
Cadmium <0.1* «0.a* 22 0.1
Copper <0.1* 0.1 <0.1 0.1
Total PARs <0.3* <0.3" 1.5 <0.3"
Surface Water Chromium 0.5 <0.2% 0.7 0.4
zinc 0.5 0.3 12 06

"Compound nNOt detected; risk quotiemt based on
Koy :
PAHs = Poelynuclear aromatic hydrecarbons.

Source: Ecology and smvireonment, Inc., 1992.

151495
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Table 3-13

RISK QUOTIENTS CALCULATED FOR CONTAMINANTS
IN SEDIMENTS AND SURPFACE WATER FROM WETLANDS WITHIN
SITES 3, 14, amp 30

Risk Quotient (Maximum)

Site 3 Site 14 Site 30
Medium Contaninant (Wetland Wl) (Wetland 63) (Wetlands 5,6)
Sediment Chromium 0.1 <0.1 15
zZinc 0.3 <0.1 2.0
Lead 5.1 «0.1* 5.1
Cadmium 0.3 <0.1* 3.8
Nickel <0.1* «0.1* 0.4
copper 0.4 <0.1% 1.3
Silver «0.1*% ¢1.0® 1.6
Total PaHs 0.4 1.2 7.5
Surface Water Arsenic «a.4" NS 24
Zinc NA 1S WA
copper 1A IS NA
Benzene 0.8 £0.1% <0.1*
Trichlorocethene ip.l' 1S 0.2
Phenol8 0.5 <0.3* <0,3%

14[NASP]UI3901:T0495/1944/23
®compound not detected; risk quotient based on detection limit.
Key:
NS = Medium not sampled,
NA = Wot available: benchmark standard is based on water hardness, which
was not measured.
PAHs = Polynuclear aromatic hydrocarbons.

sourece: Ecology and Environment, Inc., 1992.
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RQ of 1.2 (see Table 3-13). This RQ, based on a single sediment sample
collected in Vetland 63A, located south of the dredge spoil fill area,
may not be representative of most of the wetland. Thus, more sampling
is required to determine the level of ecological risk to this wetland.

Based on contaminant-specific RQs, the level of ecological risk to
vetlands 5 and 6 appears to be very high. RQs exceeded 1.0 for seven
sediment analytes and one surface water analyte (see Table 3-13). The
highest R@s vere for lead, cadmium, and total PAHs. Arsenic
concentrations in surface vater were 2.4 times Floridas Class III vater
quality standard.

Uetlands 7 and 8 are located downstream from wetlands 5 and 6 and
therefore are potentially subject to contaminant input. Although
vetlands 7 and 8 were not sampled during Phase | investigations, as
receptors of significant upstream contamination, they likely are at an
elevated level of ecological risk.
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4. CONCLUSIONS AND RECOMMENDATIONS

41 CONCLUSIONS

Based on the analytical results of Phase I contamination
assessment/remedial activities investigations performed by E & E,
sediment and surface water contaminant levels at some sites pose high
levels of ecological risk to the three OUs: Pensacola Bay (17), Bayou
Grande (15), and NAS Pensacola wetlands (16). Table 4-1 identifies the
areas of the three OUs that appear to warrant the highest priority for
performing ecological risk assessments. The areas most impacted are
the southeastern waterfront of Pensacola Bay, the yacht basin within
Bayou Grande and west of Magazine Point, and wetlands downgradient from
the Sanitary Landfill (wetlands 15 and 16) and Buildings 649 and 755
(wetlands 5 through 8). However, although sufficient evidence exists to
recognize a potential threat to ecosystem health in some areas of NAS
Pensacola, there is generally a scarcity.of data (concerning both
contaminant levels and related ecological effects) with which to justify
a full ecological risk assessment of each ou in question. Therefore,
more contaminant data must be gathered from potential receptor wetlands
and water bodies before the scope of any ecological risk assessments can
be fully defined.

It is appropriate at this stage to emphasize that this preliminary
assessment was intended to identify the potential for ecological effects
caused by contaminated media on the NAS. Consequently, given the
screening nature of the data collected and the generally limited
sampling of sediment and surface water, a conservative approach was
implemented (see Section 2) to ensure that all potentially affected
areas would be included in the development of proposed ecological risk
assessments. Thus, areas determined to warrant ecological risk
assessments may not necessarily exhibit significant ecological impacts.
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Table ¢-1

PRIORITY RECOMNENDATIONS FOR ECOLOGICAL RISK ASSESSMENTS (ERAs)
IN OPERABLE UNITS 15, 16, AND 17

Priority tor
Ecological

other Potontial

Potontial Major Contributing

At 4

Operable unitt Area Assessment Rationale Sources (Sites) Sources (Sites)
Pensacola Bay Southoartorn High - High R@s, multiple 2, 20, 30 17, 18, 21
waterfront R jor sources 28, 36
Chevalier Fleld/ Uncortain Insufticient 13, 14, 32,
Magagine Point analytical data 33, 35
Shersan Inlet/ Uncortain No analytical data 19, 37 3, 4, 39
Sherman Cove
Bayou Qrando Yacht Basin High High RQs, multiple 9, 10, 11, 12, 29, 32, 33
major souxces 23, 30, 36 34, 35
Central Bayou Uncortain Moderate ROs, 1 15, 16
Grande insutticient analytical
data
westera Bayou Uncortain No analytical data 3
drande
WAS Pensacela Wetlands 5-8, High High 2Qs, multiple 9, 10, 11, 12, 29, 32, 33,
wetlands (X major sousces 23, 30, 36 34, 35
wWetlands 15-16 Moderate Moderate to high 1
RQs
Wotlandr Uncortain No analytical 1
1-4, 17-18, data
w

Key at end of table.
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Table 4-1 {(Comt.)

priority rot Other Potential
a Ecological Potential Major Contributing
Operable Unit Area Assessment Rationale Sources (Sites) Sources (Sites|
wWetlands 10-13 Uncertain No analytical 13, 32, 33, 35
data
Wetland 63 bncortcin Low to moderate RQs, 14
insufficient
analytical data
Wetlands Uncertain Insutticiont 3
39, 72, Wi analytical data
Wetlands Uncertain No analytical 19, 37 3, 4, 39
48-49, 52 data
54, 56-58
Wet lands Uncertain No analytical 5, 6, 16
19, 79 data

14 [NASP]UI3901:T0495/1572/17
'Opo:ablo Units:
15 = Bayou Grande.
16 = NAS pensacola wetlands.
17 = Pensacola Bay.
Key :
RQ = Risk quotient.

Source: Ecology and Eavironment, Inc., 1992.
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4.2 RECOMMENDATIONS

Further sediment and surface water sampling should be performed in
conjunction with proposed Phase | and Phase II contamination assessments
to facilitate scoping of ecological risk assessments for ous 15, 16, and
17. Although the level of ecological risk appears high for some areas,
the magnitude and extent of contamination in wetlands and vater bodies
not sampled (or not sufficiently sampled) during the initial Phase I
investigations must be determined prior to defining the geographic scope
of the ecological assessments. Table 4-2 summarizes the sampling effort
recommended to achieve adequate coverage of potentially affected
wetlands and nearshore vaters. Proposed sample locations are
illustrated on figures 4-1 through 4-11. Generally, several additional
samples are recommended to supplement sampling locations proposed in the
work plans for Phase I or II investigations. In some cases (e.g.,
Sherman Cove), samples are recommended for wetlands or surface vater
bodies far downgradient from potential sources. Although any
contamination documented in these receiving media may not be
attributable to a specific source vithout further extent delineation,
for the purposes of supporting scoping for ecological risk assessments,
it is important to determine the presence or absence of contamination in
potentially affected areas at an early phase.

Recommended sampling in areas deemed high priority areas for
ecological risk assessments is intended to focus the geographic extent
of contamination; the purpose of sampling recommended for other areas is
to provide adequate contaminant data to assess potential levels of
ecological risk. Following additional sampling efforts, sufficient
analytical results should be available to determine meaningful
estimators (i.e., means or medians) of contaminant concentrations.
Subsequently, mean RQs can be calculated using mean EECs, which are more
indicative of broad-scale environmental conditions than the maximum RQs
calculated for this assessment. These mean RQs should provide the best
tool for defining the scope of the ecological risk assessments.

Evaluating the ecological impact of contaminants requires an under-
standing of the magnitude, extent, fate, bioavailability, and toxicity
of those contaminants. Site-specific information on these parameters in
the Pensacola Bay system is meager, and therefore must be derived from
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Table 4-2

RECOMMENDED SEDIMENT AND SURFACE WATER SAMPLING TO SUPPORT
DEVELOPRENT OF ECOLOGICAL RISK ASSESSMENT WORK PLANS FOR OPERABLE UWITS 15, 16, AED 17

Operable unit®

Recommended Sediment and Surface wWater Samplingb

Area As Proposed in Work Plan Additional s.-plosc Rationale
Pensacola Bay Southeastorn Phase 11—Sit. 2 None Adequate sample coverage,
waterfront
Phaso 11--Site 21 Add 2 nearshore SW and sD To determine prosenco or
samples, 1 of each noar drainage absence of contamination
ditch outfall and 1 of each oftshore of 8ite 21.
east OF outfall.
Chevalier rield/ Phase 11--sites 13, 14 None Adegquate sample covorago.

Bayou Grande

Magazine Point

sherman Inlet/
Sherman rield

Yacht Basin

central Bayou
Grande

Western Bayou
Grand.

Phaso

Phaso

Phase

Phase

Phase

Phaso

II-——3Site 3
I--site 19
II1-~-Site 30
Il-~Site 1
1--3ite 16
11--Site 3

Add 2 sp and 1 sW sample in
Sherman Inlot noar discharge
point of drainage ditch/cresk
tfrom Sit. 3.

Add 3 sp and 2 sw sample8
in Sherman cove aproad along
tho northern shoreline.

Add 4 sp and sw samplos
in tho central part of tho
yacht basin.

None

Add 2 nearshore SD and SW
samplos, 1 noar dischacrge
point of drainage ditch
(Wetland w2) and 1 further
offshore.

Add 2 sp and sw samplos,
1 near mouth of tidal
creek (Wetland 398) and 1
further offshore.

To determine prosenco or
absence Of contamination
in Sherman Inlot.

To determine prosenco or
absence OF contamination in
Sherman Cove,

TO delineate extent of
contamination in tho basin.

Adequate sample coverago.

TO determine presence or
absence of contamination
oftshore Of drainage ditch.

To determine prosenco or
absence Of contamination
in tidal creek and Bayou

Koy at ond of table.
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Table C—!%ﬂt. )

Recommended Sediment and Surface Water S¢lplingb

Operable unitt Area As Proposed in Work Plan Additional Sllpl'lc Rationale
Wotlandr Wotlandr $-&, Phase 11—Sit. 11 None Adequate sample coverage for
64 wotlandr 7, 0, and 64.
Pharo 11—sSit. 30 None Adequate sample coverage for

Wotlandr 1-4,
15-10

wWetlands 10-12

Wetlands 613

Wotlandr 39,
72, Wl

wotlandr 48-49,
52, %4, 56-50

Pharo 1—sSit. ¢

Pharo I==Group O
(sites 32, 33, 38)

Pharo H—Sit. 14

Pharo 11—Sit. 3

Phase lI--8ite 3

Pharo 1--site 19

Phase I-—Site 19

Add 2 SD samples in oach
of wetlands 1 and 2.

Add 1 $D sample in
each of wetlands 11
and 13.

Add 2 SD and 1 sw sampls
in Wotland 63B and 18p and
i1sw sample in Wotland 63A.

Add 2 ID and sw ramplor
oach 1In wetlands 39 and 72.

Add 2 ID and sw ramplor
in Wotland 52 adjacent to
tho creek/ditch channel,

Add 2 SD and sWw samples--
in Wotland 52 hydraulically
downqgradiont from site 19.

Add 2 sp and sw ramplor
in each of wotlandr 44
and 52 hydraulically
downgradiont of site 37.

wotlandr 5 and 6.

To dotormino proronco or
abronco of contamination in
these off-mito wotlandr;
adequate sample coverage in
other wotlandr (3-4, 15-18).

To dotormino presence Or
absence Of contamination

in thoro wotlandr; adequate
sample coverage Tor wotlandr
10 and 12,

To supplement proposed ramplor
1o estimate spatial variability
of contamination.

TO delineate extent Of
contamination downstream of
outfall AA; adequate sample
coverage for Wotland wi.

To delineate extent of
contamination duo to flooding
of creek/diteh downatroam
trom outfall LL.

To dotormino proronco or
abronco of off-mito
contamination.

To detetmine presence OF
abronco of off-mito
contamination.

Y at end of table.
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Table 4-2 (Comt.)

Recommended Sediment and Surface Water Samplingb

Additional samples®

Rationale

Operable uait® Area As Proposed in Work Plan
Wetlands (Cent.) phase 1—Site 39
Wetlands 19, Phase 1—Group L
79, w2 (sites 5, 6, 16)

Add 2 SD and 1 sw sample
in Wetland 56.

Add 2 SD and 1 sw
sample to Wetland 19

To determino presence Or
absence of contamination

To determino presence Or
absence Of contamination;
adequate sample coverage of
wetlands 79 and wz2.

'Oporablo Units :

15 = Bayou Grande.

16 = NAS Pensacola Wetlands.

17 = pensacola Bay.

see Tigures 4-1 through 4-11 tor sample locations.
sD a2 sediment.

sw = Surface water.

Source: Ecology and Environment, Inc., 1992.
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available information on sources of industrial and municipal waste, cir-
culation patterns and flushing rates, water quality and physiochemical
properties, and sediment composition and distribution in Pensacola Bay.
Ecological data on community structure and function, bioaccumulation
rates and pathways, potential cumulative and synergistic toxic effects,
and species-specific responses to acute and chronic toxicity are also
required to assess potential ecological impacts from contamination. A
recent, comprehensive synthesis of published and unpublished literature
on Pensacola Bay and its ecology by Collard (1991) summarizes the
current environmental status of the bay ecosystem and identifies
biological trends within this system. This report is a thorough source -
of existing information and should be referenced in the development of
ecological risk assessment work plans for Pensacola Bay and Bayou
Grande.
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