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This report summarizes data collected by Ecology and Environment, 
Inc., (E  & E) during work plan development and Phase I contamination 
assessment/remedial activities investigations conducted at Naval Air 
Station (NAS) Pensacola under the U.S. Navy's Installation Restoration 
Program. 
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 I data on sediment and surface water contaminant levels and 
existing information concerning potential contaminant sources, pathways, 

This summary is intended to support scoping of work plans for 

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; in 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 I and I1 

(NASP]UI3901:T0495 1 



investigations) vere to indicate a broader extent of containation at 
lewls potentially posing significant ecological threats. Finally, the 

report assesses the adequacy of proposed Phase I and I1 sampling to aid 
this determination of need for expanded ecological assessments. 

1513313 
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1. ~ O D U C T I O N  

The purpose of this report is to summarize existing relevant data 
collected by Ecology and Environment, Inc., (E & E) during the Phase I 
contamination assessmentlremedial 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. 
and the preliminary determination of potential ecological effects are 
needed to facilitate the scoping of work plans for operable units (00s) 
15, 16, and 17 (Bayou Grande, NAS Pensacola Wetlands, and Pensacola Bay, 
respectively). 

This summary of existing information 

E & E has conducted Phase I 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 I 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 I investigations to indicate serious levels of 
contamination within or adjacent to ecologically significant 
communities. Using accepted methodologies, this report identifies those 
areas of OUs 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. 
to enable an informed determination of ecological risk and provide 
preliminary input for the development of work plans. 

In these cases, recommendations for field sampling have been made 

1-1 



Section 2 of the report presents the methods used to evaluate the 
degree to 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. 
conclusions of this assessment and provides recommendations, including 
future field saupling, for incorporation in the work plans for OUs 15, 
16, and 17. 
report. 
the Phase I interim data reports. 

Section 4 discusses the 

Section S presents a comprehensive bibliography for this 
Appendix A is a collection of relevant habitat/biota maps from 

151 332 
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Screening-level determinations of priority areas for ecological 
risk assessments of Pensacola Bay, Bayou Grande, and base wetlands were 
-de based on information obtained from the contamination assessment/ 
remedial activities investigations performed to date. Phase I inves- 
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 I investigations were performed (see Table 
2-1), contaminant levels, potential pathways, and biological receptors 
identified during the investigations were compiled and reviewed. 
professional judgment, this information was integrated to identify which 
OUs (i.e., Pensacola Bay, Bayou Grande, and NAS Pensacola wetlands) or 
operable subunits (OSUs; e.g., individual wetlands) appear to have a 
high potential to suffer adverse ecological effects from contaminants 
migrating from adjacent or nearby sites. 
investigations have not been conducted, existing information collected 
during the scoping of work plans was the basis of evaluation. 

Using 

For sites where Phase I 

According to a U.S. 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. 
information, professional judgment can be used as a screening procedure 
to identify sites that warrant further investigation (EPA 1988b). 

By integrating many layers of 

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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analytes may be of ecological concern. 
the risk quotient (RO) aethod, compares expected environaental 
Concentrations (EECs) to toxicological benchaark concentrations ( B C s ) .  
This method is well-suited for screening-level applications, such as 
this, because it provides a Oyes or non determination (BPA 1988b). 
provide quantitative estimates of ecological risk for locations vhere 
environmental concentrations of contaminants are available. Used in 
conjunction vith professional judgment, this method can be used to 
corroborate qualitative assessments of ecological risk. 
cosponsored by EPA and the Naval Ocean Systems Center (Hunns -- et al. 
1991) deuonstrated the appropriateness and effectiveness of this method 
in making preliminary assessments of ecological risk. 

The quantitative aethod applied, 

RQs 

A pilot study 

ROs vere calculated for each contaminant using the formula: 

Sediment and wter 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 wter quality vere applied: 

o Sediment BCs--Bffects Range-Lov (ER-L) concentrations, 
developed to analyze sediment data from the National 
Oceanic and Atmospheric Administration's (NOM'S) National 
Status and Trends Program (Long and Morgan 19#)). 

151333  

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. 
to the bioassayderived loves t o b s e r v e d T f E  level 
(LOBL), vhich is the lovest contarinant concentration 
observed to cause biological effects. 
conservative benchmarks as they represent the lower range 
of concentrations that have been observed to produce 

An BR-L concentration is the in situ equivalent 

Both measures are 
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0 

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

Surface water BCs--Florida’s Class I11 water quality 
criteria, designed to maintain the .integrity of fish and 
wildlife populations. 

BCs for analytes detected in sediment and surface water samples during 
Phase I 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 al. 1991) and as an indication that 
more sampling is necessary to further characterize the level of 
contamination and its associated risk. If the RQs for one or more 
parameters exceeded 1.0 within an OU (or OSU), the OU (or OSU) was 
identified as warranting an ecological risk assessment. 

-- 

* 
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3. SUlMARY 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. 
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. 
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. 
to high potential to impact Pensacola Bay, Bayou Grande, or NAS 
Pensacola wetlands are addressed in the following sections. 

It is highly probable that these sites (located near 

Although sufficient information is not 

Sites judged to have a moderate 

3.1 PH6ACOl.A BAY 
Pensacola Bay is located adjacent to the southern and eastern 

margins of NAS Pensacola (see Figure 3-1). 
assessment investigations, elevated levels of metals, total recoverable 
petroleum hydrocarbons (TRPBs), 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 I 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), 

During Phase I contamination 

. 
I .  ' 

e 
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rurtaco pathway idontltlod. Soil/qroundwator rtatur unknown, but only pottolourn rurpoctod. Duo to 
aqo of roloaro (1958-1977) and dlmtanco to noarort wotland and/or rut taco wator, a low probability of 
riqnitlcant lmpact by qroundwator pathway oxlstr. 

Ovor 1,100 foot to noarost wotland and/or rurtaco wator body (Oolt COUCIO Pond). Flat topography, no 
rurtaco pathway idontitiod. Nodorat. lovolm ot roil/qroundwator contaminants dotoctod; howovor, duo 
to dlrtanco to noacomt wotland and/or rurtaco wator, r l ow  probabillty of rlqnltlcant impact by 
qroundwator pathway orirtr. 

Ovor 800 toot to noarort wotland and/or rurtaco wator body (drainago ditch loading to Bayou Orando). 
Plat topography, no rurtaco pathway idontltlod. Low to modorat. lovolr o t  roll/qroundwator 
contaminantr dotoctod; howovot, duo to dlmtanco to nortort wotland and/or rurtaco watoc body, a l o w  
probability ot riqnlticmnt impact by qroundwator pathway o~istr. 

26 Supply Dopartmont Outrido Ovor 600 Coot to noaromt wotland and/or rurtaco wator body (Bayou Orando). Although topography i s  

Storaqo Aroa rurtaco pathway has boon idontitiod. Duo to abronco or rubrtantlal moll/qroundwatoc contamination 
not flat, no 

and dlrtanco to noarort wotland and/or rurtaco wator, a Lou probability of rlqniticant lapact by 
qroundwator pathway orlrtr. 

27 Radium Dial Shop Sowor OVOC 900 Coot to noaroat wotland and/or ruttaco wator body (drainaqo ditch loading to Bayou Orando). 
llrt topography, no rurtaco pathway ldontitlod. Hodorato lovolm ot roil/qroundwrtor contamlnantr 
dotoctod; howovor, duo to dirtanco to noaraat rurfaco water, low probability ot rlqniticant impact 
by qroundwator pathway orlstr. 

11 S o i l  North of building 648 Ovor 800 Coot to noarort wotland and/or rurtaco wator body (rtroam/dtainaqo ditch loadlnq to Bayou 
atandol. Flat topoqraphy, no rurtaco pathway idontitlod. Duo to absonco oC rubrtantlal 
soil/groundwator contamination and dirtanco to noarort uotland and/or ructaco vator, a l o w  
probablllty o t  riqnltlcant impact by qroundwatoc pathway orimtr. 

l4l#ASP13901:TO495/1947/2 

Sourco: Ecoloqy and Environment, Inc., 1992. 
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sourc. Known o r  Surpoctod Duration of Po ton t la 1 Location o f  
(Sit.) aito wamo Contamlnantr Dlrcharqo lyra. I Prthway(rJ Dircharqo 

2 

3 

4 

13 

14 

17 

18 

19 

20 

21  

28 

32,33,35 

36 

37 

Watorfront Sodlunts 30 
t 1935-1973 J 

37 
(1955-prosont) 

Unknown 

storm I O W O C ,  
rurfaco runoff 

Southoartorn 
watorfront 

Craah Crow tralninq 
Aroa 

Notah, TR?Hr, vocr, 
PMr, phonolr 

Unknown 

Stormuator drain, 
rurfaco runoff 

Shorman Inlot 

Army Rubblo birporal 
A r m  

Ocoundwator Shorman Inlot 

Ilrqarlno loint Rubblo 
Dhporrl Aroa 

Drodqo Spoil r i l l  Aroa 

?WHO, p, PMs, 
phon010 

Motalr, tR?Wr, W r ,  

Notali, TRHIs, VOCr, 
PMr, PCDs 

?Ma. phon018 

notal., ?RHIO, voc., 

Notah, TRPHr, vocr, 

PMr, PCDr 

PAlr 

Notals, TRPHr, -0, 
P M s ,  phonolr 

?Ala, phonolr 

Notah, TIPHr, VOCr, 
P M r ,  PCIs 

MOta10, mm8, =I, 

Unknown Oroundwator, 
surfaco cunoCf 

naqarlno Point 

17 
ll97S-proront) 

12 
4 1964-1976 ) 

Slnqlo incldont 
t 1966 1 

Sing10 lncldont 
t 1958 ) 

Unknoun 

Chovallor fiold 

Y 
P t r a n r t o r u r  storago 

Tard 

PCI Spill A r m  

Southoartorn 
watorfront 

Southoartorn 
watorfront 

Shorman Cow/ 
Shorman Inlot 

oroundwator, 
rurfac. runof f  

Oroundwator, 
OU~~.CO ruaoer 

QCOundw. to r Southoartorn 
watorfront 

16 
(1951-1967) 

Slnqlo lncldont 
(1969 ) 

oroua&ator, 
rurfac. runof f  

Southoartorn 
watorfront 

Storm rowor southoartorn 
watorfront 

Industrial Wartowator 
troatmont Plant 

ll+ 
4 1981-proaont 1 

Oroundwator, 
0urf.c. runoff 

Maqarlne Point 

Indurtrlrl Warnto Sowor notah, TRPHO, vocr, 
PMr, phonolm 

21+ 
(1971-proront) 

Oroundwator Southoartorn 
watorfront 

Shorman l h l d  luol 
Farm A r m  

notah, TRPHr, VOCs, 
OM. 

Singlo Incidont 
t 1983) 

Orouadwator Sherman C o w  

14(NABP)UI39Ol:TO49S/1935/6 
t o y  at ond of tablo. 

0 
r ~~ 



Known or Suspoctod 
Contaminants 

Pot on t ial 
Pathway(.) 

38 Building 71 nOtd8, VOCs, PCBa ‘40 WartOVatOr drain, Southoartorn 
(1935-1973) ruttaco runott vatorfront 

39 Oak Grovo Campground TRPHs, VOCs Unknown Groundwator, Shorran Inlot 
S U K ~ ~ C O  runott 

14(W~P)UL3901:T0495/1935/6 

aSurpoctod aourco of thoro contaminant8 ir tho Indurtcial Wartowator Troatmont Plant ( s i t o a  32, 3 3 ,  and 3 5 ) .  

Koy : 

sourc. : 

Total rocovorablo pottolourn hydrocsrbonr. 
Volatilo organic compoundr. 
Polynucloar aromatic hydrocarbons. 
Polychlorinatod biphonylr. 
Baao/noutral and acid oxtcactablo compounds. 

Ecology and Envlronront, Inc., 1992. 

I. 



151 

pathvays to Pensacola Bay, biological receptors, and estiaated risk 
associated vith the contaminant concentrations measured in Pensacola 
Bay. 

3.1.1 Sources and Pathuays 

discharged pollutants into Pensacola Bay at the folloving general 
locations: southeastern vaterfront (eight sites), eastern side of 
m z i n e  Point and Chevalier Field (five sites), and Sherman 
Inlet/Sherman Cove (five sites). 

The 18 sites identified in Table 3-2 potentially discharge or have 

Balf of the 18 sites are related via past or present connections to 
the NAS Pensacola stormmter/wastewcrter collection and treatment system. 
Prior to 1973, a combined stonvater/vastewater sewer system discharged 
untreated stonwater and industrial wastes into Pensacola Bay along the 
southeastern waterfront. 
stripping facility which began operation around 1935, vas the single 
largest source of untreated industrial wastes discharged to Pensacola 
Bay. The combined sever syst- may also have conducted PCB-containing 
transformer lubricating oils from sites 17 and 28 to the bay. 
Waterfront Sediments (Site 2) vas the receptor or sink for .uch of the 
untreated stormwaterlvastevater discharge until 1973 vhen the industrial 
vaste stream vas diverted to the industrial vastevater treatment plant 
(f). Analytical results from Site 2 shoved that the highest 
concentrations of nearly all the detected analytes (metals, TRPEs, and 
P a )  occurred in sediment directly offshore of Building 71 (Site 38). 
Based on the nuaber of sources discharging hazardous wastes to the sewer 
system, the extended duration of these discharges, and the indications 
of Phase I contamination assessments, Site 2 probably represents the 
single largest sinlr/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 IYTP facilities (sites 32, 
33, and 35) have impacted groundvater that MY eventually discharge into 
Pensacola Bay. Elevated levels of TRpBs, VOCs, P U B ,  and phenols at the 

Building 71 (Site 38), an aircraft paint 

The 

388 
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Magazine Point Rubble Disposal Area (Site 13) are Suspected evidence of 
contaminated groundwater migration from the IWTP towards Pensacola Bay. 

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 TRPEs, PAHs, and 
phenols and elevated groundwa t et concentrations of lead, TRPHs , 
dichloroethylene (DCE), PMs, 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 I 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 &I E 1992e). 

Groundwater and soil contamination detected during the Phase I 

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 I investigation, is an apparent source 
of moderate metal contamination (chromium, cadmium, and nickel) in 
groundvater (see E & E 1991~). However, Chevalier Field also appears to 
be a source of metal, TRPE, and PAH contamination that is migrating 
across the dredge spoil fill area toward Pensacola Bay. 
samples taken in the nearshore area of the site exhibited moderate 
concentrations of these analytes. 
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 Q E ' s  Phase I 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, TRPEs, 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). 

Sediment 

No surface water samples were 

These data may indicate 
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contaminant migration via groundwater or that an additional past or 
present source(s) of petroleum compounds in groundvater ray 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 IUS Pensacola (see Figure 
3-1). 
Site 18, the location of a SO-gallon spill of polychlorinated biphenyl 
(PCB)-containing transformer oil in 1966, is located approxirately 750 
feet north of Pensacola Bay. 
thought to be to the south toward the bay. 
occurred on a pervious area and groundvater.may scme as a potential 
pathway, this site MY be or have been a source of petroleum compounds 
and PCBs to Pensacola Bay (see E & E 1991q). 

Pensacola Bay (see Figure 3-1). 
pier leaked fuel oil for an unknovn duration until it was discovered in 
1981 during construction of new pilings. 
associated with construction released oil into Pensacola Bay. 
Oil-soaked soils that had been excavated were removed and the release 
cleaned up; hovcvcr, oil slicks were reportedly observed near the 
berthing pier in the early 1980s (see E & B 1992~). Although no 

Neither site has been the subject of a Phase I investigation. 

Shallov groundwater flow in the area is 
Thus, because the spill 

Site 20 is located directly adjacent to a berthing pier on 
A buried fuel pipeline leading to the 

Excavation activities 

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. 
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, ubayments of Pensacola Bay, are potential sources of 
contamination to the bay's ecosystem. Only Site 3 has been subject to a 
Phase I investigation. Site 3, the Crash C r w  Training Area, is located 
west of the north-south runway on Sherman Field approximately 2,OOO feet 
northwest of Sherman Inlet (see Figure 3-1). 
drain directs surface runoff from the site to an intermittent streaa 
that flows into Sherun Inlet. 
indicate that 81though elevated concentrations of metals, TRPEs, WCs, 

PAEs, and phenols vere found on site, little off-site migration of 

Because of its proximity to Pensacola 

An underground stomwater 

The Phase I investigation results 

151333 
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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). 
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. 
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. 

Nonhazardous wastes and rubble from a 

The site consists of well-drained sandy 

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. 
Miller, Inc., from monitoring wells in 1986 exhibited high 
concentrations of VOCs. 
the area is 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 6 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. 
the area is intermittently above land surface and surface drainage is 
generally towards the bay, a surface water pathway is also a 
possibility. 

3,000 feet northwest of Sherman Cove and 3,200 feet north of Pensacola 

Groundwater samples collected by Geraghty and 

e 
The general direction of groundwater flow in 

Also, because the water table in 

The Sherman Field Fuel Farm Area (Site 37) is located approximately 

I 4 3  Bay proper (see Figure 3-1). This site was the location of a reported 
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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. 

fact northeast of Sherman Inlet and 500 feet northvest of Pensacola Bay 
(see Figure 3-1). 
visibly stained soils that emit a distinct hydrocarbon odor. 
samples analyzed by EPA in 1990 indicated the presence of TRPEs and 
VOCs; PCBs were not detected. 
unknovn (see E h 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 conunities in 
Pensacola Bay. 

materials contributed by each of the aforementioned sites, the 
cumulative input to Pensacola Bay frou 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 
investigations indicate that contamination is present in nearshore 
sediments offshore of NAS Pensacola. The contributions of other 
industrial waste sources in Pensacola Bay to this contamination is 
unknwr. 

The Oak Grove Campground (Site 39) is located approximately 700 

The site consists of a 150-foot-diawter area of 
Soil 

The source of the petroleum compounds is 

Regardless of the individual amounts of potentially hazardous 

3.1.2 Biological Receptors 

gations to identify biological communities that MY be exposed to 
contarination from on-site sources or off-site migration. 
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 vu conducted. 

Eabitat/biota surveys vera conducted as part of Phase I investi- 

The only 

Beachfront and intertidal areas of Pensacola Bay were also qualitatively 
151 390 
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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. 

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. 

Site-specific information from these surveys was supplemented in 

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). 
Collard (1991) for Pensacola Bay from a 35-year period of the literature 
included 408 species, consisting primarily of sessile infaunal 
macroinvertebrate taxa. 
been represented by transient populations that have since emigrated or 
become locally extinct due to changing conditions in the bay. 
example, some species associated with seagrass beds or oyster reefs may 
no longer occur since the extent of both habitats has been radically 
diminished. 
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. 

benthic macroinvertebrates. 
benthic communities inhabiting the bay are largely determined by 
substrate type. 
composition) vithin the Pensacola Bay system, as defined by Olinger 
-- et al. (19751, are (1) a broad central mud plain (70%), (2) a nearshore 

A master species list compiled by 

He noted that some species on the list may have 

For 

Secondly, Collard (1991) noted that many of the recent 

The biota most commonly sampled in Pensacola Bay are the sessile 
The structure and species composition of 

Major benthic habitat types (and their percent 

(i 
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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 I sediment sampling. 
concrete apron, occurs within 30 to 40 feet of the seawall; the 
transition zone is located between approximately 40 and 100 feet 
offshore; and a mud plain habitat with a 15- to 30-cm thick layer of 
gel-like, flocculent, soupy material, as described by Olinger -- et al. 
(1975), extends bayward 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. 

are present consist primarily of oyster reefs and uc.8 scoured by 
strong bottom currents. 
vicinity of NAS Pensacola because of locally svift currents, but 
significant oyster reefs are generally distributed in the middle to 
upper reaches of the bay (Collard 1991). Eowever, in 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 conon. 

no longer occur in the lower reaches of the bay, except in the sounds 
behind the barrier islands (Collard 1991). Seagrass beds occur in 
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 Puuacola Bay, dominant 
species are tubicolous, surface deposit-feeding polychaetes and 
amphipods and small, sessilet suspension-feeding bivalve molluscs. 
individual species are abundant, although more species representing more 
trophic levels are present in the higher salinity water of the lover bay 
than in other parts of the estuary. 
in the winter than during other seasons (Collard 1991). Table 3-3 lists 
the dominant benthic macroinvertebrates found in lower Pensacola Bay. 

The sand shelf, which partially overlaps the 

Natural hard substrates are sparse throughout the bay; those that 

Scoured hard bottom areas MY be present in the 

Seagrass beds, once an abundant habitat throughout Pensacola Bay, 

Pev 

Species abundance is also greater 

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

151391 

3-12 



Mjor Taxon sciontific Ma- 

Gas t ropoda 

Bivalvia 

~~ 

Rh~ChOCOOlb Cacinora troraphoros 

Totrastomu candidur 

Polychaota CapitOlla C8pit.t. 

Paraprionospio pinnata 

Uorois succinoa 

Lurbrinorois tonuis 

Glycora dibranchiata 

Stroblospio bonodicti 

- 

Haploscoloplos foliosus 

Loitoscoloplos tragillis 

Laoonorois culvori 

Etoono hotoropoda 

Spiopbanos bolbyx 

Robsonia florid. 

Olycora cf. dibranchiata 

nodiorastus arbisota 

Poctinaria gouldi 

- 

Arrandia agilis 

Sthonolais sp. 

Rotusa canaliculata 

Tollina cf. toxana 

Rangia cunoata 

Anoulocardia cunoiroris 

Oxyurostylys srithi 

nonoculodor odwardsi 

Acanthohaustorius rills1 

Corophiur cf. louisianum 

Orandidiorolla bonnioroidos 

Ganarus ucroaucronatus 

- 

Copbalocordata Branchiostoma caribaour 

14llWASPJU13901/1946/33 

Iacludos spoeios occurring in mor. than 5% of saaplos 
colloctod by tbo Florida Dopartwnt of Cnvironmontal 
Regulation botwoon 1980 and 1988. 

a 

Sourco: Ecology and Cnvironaoat, Inc., 1992 aftor 
Collard 1991. 3-13 



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

Little information is available on planktonic, nektonic, or motile 
epibenthic communities in Pensacola Bay (Collard 1991). 
seasonally abundant in Pensacola Bay and vere present on Site 2 during 
the Phase I habitatlbiota survey in October 1990. 
feeding vithin 30 feet of the seam11 at Site 2. 
observed in shallow vater adjacent to Site 14. 

Ctenophores are 

A ray vas sighted 
Blue crabs were 

Infomation on icthyofauna is generally limited to species of 
recreational or corercia1 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). 
species diversity is greatest in the higher salinity vater near NAS 
Pensacola during spring and summer: the number of individuals peak at 
various periods throughout the summer (Cooley 1978). 
striped mullet are tvo of the most important target species of Pensacola 
Bay fisheries (Collard 1991). Other abundant fish species in Pensacola 
Bay that are not of major colll.rci.1 or recreational importance include 

Fish 

Henhaden and 

pinfish (Lagodon rhomboides), bay anchovy (Anchoa mitchelli), longspine 
porgy (Stenotoms caprinus), silver perch (Bairdiella chrysura), 
southern hake (Urophycis floridanus), inshore lizardfish (Synodus 
foetens), and spotted hake (Urophycis regius; Cooley 1978). 

Commercially harvested shellfish in Pensacola Bay include blue 
crabs (Callinectes sapidus), stone crabs (Henippe nrcenaria, H. Adina, 
and hybrids), shrimp (Penaeus aztecus, P. setiferus, and P. duorarur), 

- -  
- - 

oysters (Crassostrea virginica), scallops (Argopecten irradians), and 
squid (Loligunculus sp.). 
species is mainly determined by their salinity preferences: 
scallops, and squids are more abundant in the lover bay near NAS 

Pensacola due to affinities for higher salinities, whereas blue crabs 
and oysters are more common in the brackish vater of the upper estuary. 
The 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 bin Street sevage treatuent 
plant. 
Sound and Big Lagoon (Collard 1991). 

The distribution and abundance of these 
shrimp, 

Scallops are found principally in seagrass beds in Santa Rosa 

3S3392 

3-14 



Common Hano Sciontitic Namo 

A l o w i f .  - AlOS4 psoudoharongus 

Gulf monhadon 

Bluof ish 

50. catfish 

Atlantic croakor 

Black drum 

Rod drum 

F 1 oundo r 

King whiting 

Stripod mullot' 

Silvor mullot 

Spottod soatrout 

Atlantic ~ ~ a k f i ~ h  

Shoopshoad 

Sand soatrout 

Pigfish 

King rackoral 

Spanish mackoral 

spot 

Udyf ish' 

scup 

b 

Brovoortia patronus 

Pomatus saltatrix 

(sovoral spocios) 

nicropoqon undulatus 

Pogonius croris 

Sciaonops ocollatus 

(sovoral spocios) 

Montcirrhus saxatilis 

cophalus 

Mugil curoma 

Cynoscion nobulosus 

Cynoscion roqalis 

Archosargus probatocophalus 

Cynoscion aronarius 

Orthopristis chrysoptora 

Scomboromorus cavalla 

Scomboromorus maeulatus 

Loiostomus xanthurus 

Elops saurus 

Stonotomus Chrysops 

:Known locally as black mullot. 

cltnovn locally as tonpoundor. 

Sourco: Ecology and Environmont. Inc., 1992 aftor Collard 

Xaovn locally as whit. soatrout. 

1991. 

3-15 



Terrestrial or semiterrestrial animals that feed on aquatic biota 
from Pensacola Bay include ghost crahs (Ocyopode sp.), vhich are common 
along the sandy shorelines of Hagazine Point (Site 13) and vest of Site 
21, and various shore birds. 
birds vere identified during Phase I habitatlbiota surveys (see Table 
3-5). 
ecosystem. 
organisms, whereas others may also consume terrestrial fauna. 

Tventy-one species known or suspected to occur in aquatic or 
shoreline habitats of Pensacola Bay are designated as threatened, 
endangered, or species of concern (Florida Natural A r a a s  Inventory 
[PNAI] 1988a and 1988b; see Table 3-41. These include three species of 
fish, five species of marine turtles, the American alligator, 11 species 
of birds, and the Vest Indian manatee. 
occurring in Pensacola Bay are listed for protection. 
species recorded during the Phase I habitatlbiota 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 (PNAI 1988a and 1988b). 

Thirty-six species of shore and vading 

Birds are among the highest level consuners in the Pensacola Bay 
Some of these species prey exclusively on fish and aquatic 

No aquatic plant species 
The only listed 

Atlantic bottlenose dolphins (Tursiops truncatus) are regular migrants 
in lover Pcnsacola Bay. 
-1s reported for the northeastern Gulf of Hexico are rare to 
uncommon in Pensacola Bay (sce E & E 19911). 

Eovever, most of the other 11 species of marine 

3.1.3 Preliminary As8rrawrt of Ecological Risk 
Although species diversity in Pensacola Bay is relatively low, the 

bay does support significant ecological communities. 
habitat, including critical nesting and nursery areas for m y  
conercially and recreationally important fish and shellfish species. 
In addition, the bay contains ecologically important habitats, namely 
seagrass beds and oyster reefs, that are lore diverse and productive 
than other estuarine habitats. Because of major declines in their 
historical extent, remaining seagrass beds and oyster reefs are 
critically important to the preservation of species dependent on these 
habi tats . 

The bay provides 

151393 
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Comon 1 0 a ~  Sciontitic Ian 

Rod-wingod blackbird 

lorthorn shovolor 

~roon-wingod toal 

Bluo-wingod t0.l 

Mottlod duck 

Groat bluo horon 

Ruddy turnstono 

L 0 S S . C  Scaup 

Sandorling 

Least sandpipor 

~ Sori-palutod sandpipor 

Groat .grot 

m11.t 

Boltod kingfishor 

S.8i-p.lutod plovor 

northorn f 1i.ek.r 

?ish crow 

Littlo bluo boron 

Snowy .grot 

Tricolorod horon 

Anrican coot 

Common loon 

Yol1owthro.t 

notring gull 

Laughing gull 

Short-billod dowitchor 

osproy 

Brown polican 

Agolaius phoonicous 

An.s clyp0.t. - 
An.8 cr0c.a 

Anas discors 

Ana. fulvigula 

-- 
-- 
- 
Ardoa horodias 

Aronaria intorpros 

Aythya affinis 

Calidri8 .Ib. 

- 

Calidri8 ainutilla 

Calidri8 pusill. 

Casrorodius e 
C8tOptrOphOrUS SOBipalB8tUS 

Cory10 41CyOn 

Charadrius soaipalaatus 

Colaptms .UI.tUS 

Corvu. ossif ragus - 
Egrotta camruloa 

Egrotta thula 

Egrotta tricolor 

Fulica aaoricana 

Gavia i u o r  

Ooothlypis trichas 

- U r u s  argontatus 

U r u s  atricilla 

Lianodrorus grisous 

- Pandion haliaotus 

Polocanus oecidontalfs 

- 
-- 

- 
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hble 3-5 (cost.) 

Sciontitic N a n  

Doubl.-crestod cormorant Welacrocorax auritus 

Black-bollied plover Dluvialis squatarola 

Died-billed grebe D o d i l r r b u m  podicep. 

lomeate tern 

lorostor*s tern 

Gown tern 

sterna douqalli i  

sterna iorsteri 

Storam hirondo 

Sterna n x i n  

S t e m  samdirceasis 

- 
- 
-- 
-- Royal tern 

Saaduicb tern - 
14~lAIIlU33~01:r04sb/1937/31 

Source: Ecology and mviroannt ,  Inc.,  1991. 
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Common Namo 

b status 

r o m c  
( o r  FDA) USPUS Rabitat 

F I l l M  

Aciponror oryrhynchus Atlantic sturqoon n 
Fundulus jonkinsi Salt mar5h topminnow P 

hpiS0StOUS 8p.tUla Alligator gar U 

uQ.IBIAas AID IIRILES 

y Alligator missirsippionsis luorican alligator R 
r 
* ~arotta carotta carotta Loggorhoad tuctlo n? 

cholonia mydas mydas Groon turtlo U? 

D.rmocholys cociacoa Loathorback turtlo U 

Srotmocholys imbricata Hawksbill turtlo n? 

kpidocholys k.lpi Atlantic cidloy turtlo U? 

--- 

Charadriur molodus Piping plovor P 

Charadriur alormdrinus Snowy plovor P 

Haomatopus palliatur luorican oystorcatchor U 

~grotta ruforc~nr Roddish ogrot P-U 

Egrotta ca.ru1.a Littlo bluo hocon e-u 

Egrott. thula 

ssc 

ssc 

ssc 

ssc 

T 

S 

E 

E 

S 

T 

T 

ssc 

ssc 

ssc 

u R 2  Gulf coast, ostuarino 

Salt, fresh, brackish watocr 

Brackish, frosh, salt wator 

T(S/A) Swamps, rarshos, ponds 

T Marin., coastal 

E Marin., coastal 

E Marin., coastal 

E Matino, coastal 

E Marin., coastal 

t 

UR 2 

UR 2 

Opon, dry, sandy boachos 

Opon, dry, sandy boachor 

Coastal habitats 

Froshwator/coastal wotlands 

Proshwator/coastal votlands 

Snowy oqrot P-U ssc 8 Fcmshvator/coastal uotlands 

ll[NASPlU13901:T0495/193~/2 
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sciontitic mama Common Wa80 

b statur 

Bas. rorwrc 
statusa ( o r  IDA)  u s w  Habitat 

- Ialco poroqrlnus tundrius Arctic poroqrino falcon I4 T Wintors on coasts 

Nalhootur loucocopbalus Bald oaqlo ?-U T C ?in. torosts/coastal habitat 

?andion haliaotur 0rpr.y R SIC n0.c vator - 
?ohcanus MCidOntali8 Brown pollcan R SSC AC ?hnqrovo troos, coartr 

Storaa antlllarua kart torn U T Coartal habitats - 
“nu 

y ?rkhO#hU8 BWmtUS Wort Indian 8anat.o n C I Atlantic and ault coartr 
N l a t i r o r t r i r  
0 

14~WM?~U139Ol:T0491/1931/2 

‘status or rpocios on tho WAS ~ o n s a c o ~ a  caciiity: 
I - Ilosidont. 
II - Niqrant. 
SI = Surpectod roridoat. 
? ?orsiblo roridont duo to avrllablo habitat; survoy required. 
U - Unknown; survoy roquirod. 
II/A lbt ompootod to w a r  on tho IAl ?onsacolr tac 

I - Cndangorod. 
T - throatonod. 

bStato and Codoral status: 

? ( S A )  Throatmod duo to SimilatitY in IRROaCInCO 

llty. 

AC 
v1 2 - Undor roviow, insuttlciont bioloqical data AVaihbh. 
I D A  - Ilorlda Dopartmoat of Aqriculturo. 
?OIwIC - Ilorida Qamo and troshvator Ilsb Couissioa. 
USFWS - U.S. Fish and Wildlito Sorvico. 

- Aqoncy concorn; not currontiy lisrid or a candidat. Cor Ilstinq. 

Sourco: Lcoloqy and Cnvlronmont, Inc., 1991 actor rlorida Natural Aroar  Invontory 1988. 
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Aquatic biota in 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 I 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 61 E 1991j and 1991c), the biological effects of these levels were 
not investigated and are unknown. 
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. 
assessment was performed using the RQ method (see Section 2). 

sediment at Site 2 indicate a potentially high risk to the nearshore 
communities of Pensacola Bay (see Table 3-7). 
analytes exceeded 1.0. 
4 . 3 ,  respectively). RQs calculated on the basis of concentrations 
detected in sediment at Site 14 ranged from <0.1 to 0.5. 

Uithout direct knowledge of 

This 

RQs calculated from maximum analyte concentrations detected in 

RQs for five of the seven 
Lead and total PAHs had the highest RQs (5.4 and 

These 

[NASP)UI3901:T0495 3-21 



Mdiur Contaminant S i te  2 S i t e  14 

1 . 4  

1 .2  

5 .4  

1.0 

- <0.18 

0 . 8  

4.3 

0 . 3  

0 . 4  

0 . 2  

< 0 . 1  

0 . 4  

0 . 1  

0 . 5  

14[11UP]0t3901:T0495/1945/26 

'Compound not datected: risk quotient h8.d on doteetion limit. 

K.v: 

? U s  - Polynacle8r aroutic~hydrocarbon8. 

Source: t C 0 1 0 ~  8ad 0Vironbmoat, Xnc., 1992. 
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quotients indicate less risk of ecological effects than do Site 2 
results, but are still cause for concern. 
size and distribution at Site 14, more sampling is needed to 
characterize the level of risk. 

Because of the limited sample 

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 I 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. 

3.2 BAYOU GRANDB 
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 I contamination assessment investigations, medium to 
high levels of TRPEs and high levels of metals, PMs, and phenols were 
detected in nearshore Bayou Grande sediment samples, and high levels of 
metals were detected in 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 Pathvays 

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). 

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 

The 16 sites identified in Table 3-8 potentially discharge or have 

The 12 sites that potentially discharge into Bayou Grande in the 
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Y 
N cn 

soucc. 
(Sit.) 

Known 
or Suapoctod 
Contaminanta 

Duration of 
Diachargo 
(yoara 1 

Potont i a  1 
Pathway(.) 

Location of 
Discharge 

1 

3 

9 

10 

11 

12 

15 

16 

23 

Sanitary Landfill 

Craah Crow Training 
Aroa 

Uavy Yard Diapoaal 
Aroa 

Commodoro 'a  Pond 

North Chovalior 
Diapoaal k o a  

Scrap Bins 

Poaticido Rinaato 
Diaposal A t 0 8  

Brush Diapoaal A r m  

Chovalior ?iold 
Pip. Loak Aroa 

29 Soil South of 
Building 3460 

30 Buildings 649 
755 

and 

Hotah, TRPHa, VOCa, 
PAHa, phonola 

Motala, TRPHa, VOCE, 
P M s ,  phonola 

Motals, TRPHs, P M s  

Motala, TRPHa, PAHs, 
phonolr 

notal., TRPHa, VoCa, 
P M a ,  phonols 

Notala, TRPHs, PAHa, 
phonola, PCBs 

notars, TRPHS, VoCa, 
PAHa, posticidos 

notala, TRPHa, 
phonols 

Rotala, TRPHs, 
VOCa 

notah, TRPHS. 
P M s ,  phonols 

30 
(1950-1980) 

37 
(1955-proaont) 

13 
(1917-1930.1 

Unknown 
(18OOa) 

Unknown 
(1930a-prosont) 

60 
(oarly 1930a- 
proaont) 

16 
(1963-1979) 

Unknown 
(1960.-1973) 

P U S ,  Two incidonts 
(1964, 1970) 

PNIS , Unknown 
(197Oa-1980s) 

VOCa , 30 
(1940~-1970~) 

surtaco runoff, 
groundwator 

Stormator drain 

Groundwator, 
aurfaco runoff 

Groundwator, 
aurfaco runoff 

Groundwa to c , 
surfaco runoff, 
diroct dischargo 

Stormwator drain 

Grounduator, 
surtaco runoff 

Groundwator, 
aurfaco runoff 

Sucfaco runoff, 
groundwator 

Contra1 Bayou 
Orando 

Woatorn Bayou 
Orando 

Yacht basin 

Yacht baain 

Yacht baain 

Yacht baain 

Contral Bayou 
Grand0 

Shorman ?iold 
ombaymont 

Yacht baain 

Groundwator Yacht basin 

Diroct diachargo, Yacht basin 
rurfaco runoff, 
groundwator 

1 4 ( N A S P J U I ~ 9 0 l : T O 4 9 5 / 1 9 3 9 / 6  
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Y 
N 
OI 

sourc. 
(Sit.) sit. Ram. 

I(n0Vn 
or Surpoctod 
contaminants 

Duration of 
Dirchrrgo rot ont i a  1 

(YOarS 1 rmthwayta) 
Location o f  
Dirchrrgo 

32,33,35 Induotrial Wr#touator Motrlr, V W # ,  BNAa 11+ Oroundwator, Yacht brain 

3 1  Solvont Worth o f  MOtall, ?RPH#, P A W ,  Sing10 incidont Oroundwator, Yacht basin 

Troatmont ?lmt (1981-proront) rurraco runorr (nrqriino Point) 

Building 3997 phonolr (1984 J rurfrco runoff 

36 Indurtrirl Wart. notr1r. Tnrua, VOC., 21+ Ocoundwrtor 
s0u.r ?All#, phonolr (1971-proaont) 

Yacht barin 

i~fNNP)U1~901:TO495/1939/6 
Koy : 

M a  = total rocovorablo petroleum hydrocarboar. 

P M s  = Wolynucloar aromBtic hydrocarbons. 
BHA# 

POCI V O h t i h  orpanic CO.pOUndB. - Brro/noutrrl and acid ortcactablo compound#. 
Sourco: Ecology and Lnvironmnt, Inc., 1992. 



groundwater migration. 
as a landfill for unknovn quantities and types of waste during the 1930s 
and 1940s (see Figure 3-2). 
some shoreline areas contain exposed refuse. Elevated concentrations of 
metals, TRPHs, VOCs, PAHs, and phenols were detected at Site 11. 

Site 11 encompasses an area which the Navy used 

The site extends into Bayou Grande, and 

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). 
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 

Four stormwater drains are present on the site; the 

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. 
wetland and stream, as well as the sediments in Bayou Grande, act as a 
sink for the discharged plating wastes. 
metals, TRPBs, PAIS, VOCs, and phenols were detected at Site 30 (see 
E & E 1991a). 

The sediments in this 

Elevated concentrations of 

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 IUTP and/or the sewer line serving this plant 
(see Table 3-3). 
discharge to Bayou Grande and/or surface runoff into the drainage ditch 
that discharges into Bayou Grande. 

The main pathways from these sources are groundwater 

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). 
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. 

Of these four sites, the greatest sources of potential 

7 
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Site 1, the Sanitary Landfill, encompasses an 80-acre area adjacent 
to Bayou Grande. Evidence of metal, TRPE, PAB, 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. 
and surface runoff with Bayou Grande sediment acting 8s  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. 
surface water samples generally support this conclusion. Eowever, other 
sources within Bayou Grande and Pensacola Bay may also contribute to 
this accumulation. 

Pathways probably include groundwater migration 

Aaalytical results for sediment and 

3.2.2 Biological Receptors 

to Pensacola Bay by a narrov pass north of w i n e  Point (see Figure 
3-2). 
watersheds of vestern 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 in Pensacola Bay.(see Section 
3.1.2). Bowever, the species composition of aquatic communities in 
Bayou Grande is more euryhaline or oligohaline than that of lower 
Pensacola Buy. 
(e.g.) intertidal mud flats) are more prevalent in Bayou Grande than in 
the bay. 

consists of two different habitats. 
with euergent vegetation, predominantly urshhay cordgrass (Spartina 

Bayou Grande is a shallow (average depth - 6 feet) bayou connected 
The bayou drains freshvater from Garcon Svup to the west, urban 

Also, communities adapted to lov energy environments 

The intertidal margin of Bayou Grande along NAS Pensacola generally 
Relatively narrow, sandy strands 

tens) and needlerush (Juncus roaerianw), occur along exposed 
1513%- portions of the shoreline, such as that to the north of Site 1. These 
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exposed habitats support a relatively low diversity of species; fiddler 
crabs (E 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 l a ) ,  harbor relatively diverse assemblages of species, 
including surface deposi t-feeding polychaetes 
molluscs. 
common feeding grounds for rays and bottom-feeding fish. 
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 

amphipods , and bivalve 
During flooding tides, these intertidal mud flat areas are 

During low 

photosynthesis, submerged aquatic vegetation does not occur in the bayou 
(Collard 1991). 
bayou (Nelson 1992). 

present in Pensacola Bay (see Table 3-4) are also likely residents or 
migrants in Bayou Grande. 
of concern, knovn or likely to occur in the Pensacola Bay vicinity, are 
listed in Table 3-6. 

Likewise, oyster beds are not knovn to occur in the 

Many of the commercially and recreationally harvested fish species 

Threatened or endangered species or species 

3.2.3 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 in Section 3.1.3. 
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Sixteen contaminant sources vith potential pathways to Bayou Grande 
vere identified (see Section 3.2.1). The majority (12) of these sites 
lilrcly discharge impacted surface vater and/or groundwater to the yacht 
basin located vest of -azine Point. 
sources in this area of Bayou Grande increases the likelihood that 
emulative inputs have significantly affected sediments in the 
basin. Documentation of contaminant levels in this area of Bayou Grande 
is limited to the analytical results from three sedivnt and two surface 
vater samples collected at the distal end of Site 30 (adjacent to Site 
11) during Phase I investigations. 

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 30). 
metals and for total PAHs. 
respectively) vere greater than those calculated for any analytes 
detected at any site. 
chromium, and zinc), all three had Ros exceeding 1.0. 

the yacht basin, only Site 1 appears to be a significant source of 
contaaination that potentially could impact bayou communities. 
sediment and three surface water samples vere taken nearshore. 
based on maximum a l y t e  concentrations detected in these saaples 
indicate low to moderate risk to biological communities (see Table 3-9, 
Site 1). 
surface vater exceeded 0.1 (0.3, 0.4, and 0.2, respectively). Eovever, 
the sediment samples vere composed primarily of coarse-grain sediments; 
finer-grain sediments further offshore MY exhibit higher concentrations 
of these parameters. 

from only a fev samples, existing information suggests that Bayou Grande 
coaunities may be at ecological risk, particularly in the yacht basin 
and perhaps in other e m b a p t s  vith restricted circulation and 
fine-grained sediments that act as sinks for contaminants discharged 

extent and magnitude of sediment and surface water contamination in 

The concentration of multiple 

ROs calculated from the maximum analyte concentrations detected in 

Sediment ROs exceeded 1.0 for five of eight 
ROs for chromium and lead (22.5 and 15.7, 

Of the surface water analytes detected (arsenic, 

Of the four contaminant sources to Bayou Grande not in the area of 

Five 
ROs 

Only ROs for lead and total PAEs in sediment and zinc in 

Although this assessment was based on contaminant concentrations 

I ' 5140G into Bayou Grande. Further investigations are necess- to define the 
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Il.diUB Contaminant Sit. 1 Sit. 30 

Sedinnt Arronic 

Chroaium 

Zinc 

Load 

cadmium 

Nick01 

Coppor 

Silvor 

Total PAWS 

Surtaco Wator Araonic 

Chromium 

Zinc 

- <O.l. 0.3 

<0.1 22.5 

<0.1 1.1 

0.3 15.7 

<O.l 

- <0.1. 

<o  .I 

<1.0. 

0.4 

<1.4' 

<0.2. 

0 .2 

9.0 

0 .2  

0 . 1  

2.3 

8.3 

1 . 4  

1.0 

1.3 

;Compound not detoctod: risk quotiont barod on dotoction limit. 

Koy : 

P U S  = Polynuclear aroaatic hydrocarbons. 

Sourco: Ecology and Environaont, Inc . ,  1992. 

Compound prosont in mothod blank. 

.I , 
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Bayou Grande. Eowever, 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 I investigations. 

3.3 uETL4ms 
An EPA inventory of wetlands (Parsons and Pruitt 1991) identified 

Two and enumerated 79 wetlands or wetland complexes on NAS Pensacola. 
additional vetlands vere identified during Phase I habitatlbiota 
surveys; these are identified on Figure 3-3 and Table 3-10 as V1 and V2. 
(For the purposes of this report, freshvater 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). 
located east of Sherman Field vhere most of the IRP sites are located, 
and these are exclusively small, reqant wetlands that have been heavily 
inpacted by base activities. 

Contamination was detected in all eight vetlands that were sampled 
during Phase I contamination assessaents. 
Pensacola are suspected sources of contamination to wetlands (see Table 
3-10 and Figure 3-3). Phase I 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. 

Only about a third of the 81 wetlands are 

"mnty-three sites on NAS 

3.3.1 Sources and Pathvays 

discharged pollutants into 31 wetlands at the folloving 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). 
to both north and south of Sheraan Field.) 

10, 11, 23, 30, 32, 33, 35, and 36) are potentially major sources of 

The 23 sites identified in Table 3-10 potentially discharge or have 

(The total number of sites equals 23 because Site 3 drains 

Of the 14 sites in the vicinity of Chevalier Field, eight (sites 
1.51401 
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W 
I w 
VI 

U I O V n  
or Suapoctod 
Contamin8nta 

Duration of 
Diacha rgo 
(years 

Potontially 1mp:ct.d Potontial 
Pathway(a) Wotland(s) 

1 Sanitary Landfill 

3 Crash Crow Training 
Ar.8 

4 Army Rubblo Dirpos.1 
Aroa 

5 Borrow Pit 

6 Ct. Rodoubt Rubblo 
Dirporal Aroa 

9 Navy Yard Disposal 
Aroa 

10 C o m o d o r ~ ~ s  Pond 

11 North Chovalior 
Disposal Acoa 

12 Scrap Bins 

13 nagarino Point Rubblo 
Disposal Aroa 

14 Dcodgo Spoil Fill Aroa 

16 Brush Disposal Acoa 

19 - Fuol Faca Pipolino 
Loak k o a  

Uotals, TRPHa, VOCE, 30 
P u s ,  phonols (1950-1980) 

Uotala, TRPHr, VOCs, 37 
PAIIr, phonols (1955-premont) 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

notals, TRPHS, PAHS 13 
(1917-1930s) 

n~tals, TRPHS, PAHS, Unknown 
phonols ( 1800s )  

notals, TRPHs, VOCs, Unknown 
PAHs, phonala (1930s-prosent) 

notal., TRPHS, PAHS, 60 
phonolr, PCBs (0.~1~ 19308- 

prosont) 

TRPHa, VOCS, PAHS, phonolsc Unknown 

Uotala, TRPHr, VOCs, 17 
PAHs, phonols (1975-prosont) 

nota1s Unknown 
(1960s-1973) 

Motalr, TRPHs, VOCs, Singlo incidont 
PAHS (1958 1 

Sucfaco runoff, 
g coundwa to r 

Sucfaco runoff into 
8tOrDWatOr drain 

Groundvator 

Sucfac. w4t.r. 
groundwa to r 

Surfac. wator, 
groundvator 

Groundwatoc, 
surfaco runoff 

Groundvator, 
sucfaco runoff 

Groundvator, 
surfaco runoff, 
diroct dischargo 

Stormvator drain 

G roundwa to c 

Groundwator, 
stocawator ovorflow 

Groundwater, 
surfaco runoff 

Groundwator, 
sucfaco runoff 

1-4, 15-18 

39, 52, 72, W 1  b 

52, 56-58 

79 

79 

6-8 

6-8 

7, 8 .  64 

6-8. 64 

10 

63 

b 19, w2 

49, 52. 54 

14fNASP~Uf3901:T0495/1941/6 
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Tab10 3-10 (coot.) 

Y w 
OI 

sourc. 
(Sit.) 

Known 
o r  Suspoctod 
Contaminants 

Duration of 
Discba rqo 
(years) 

Po tont 4.1 Potontially Impactod 
Pathway(.) Wotland(s) 

23 Chovalior Fiold 
Pip. Loak Aroa 

Notah, TRPHs, PAHs, Two incidonts surfaco runoff, 
phonols (1965, 1970) qroundwator 

6-8 

Soil South of -tal., TRPHS, P M S ,  Unknown Orounduator I 9  
Buildinq 3460 VOCS (1970s-19101) 

30 Buildinqs 649 and Notal., TRPHs, VOCs, 30 Diroct discharqo, 
755 PAUS, phonols (1940~-1970~) surfaco runoff, 

qrounduator 

32,33,35 Industrial Wastowator -tal., VOCs, DNA. 11+ Orounduator, 
TrOat8Ont P h n t  (198l-ptOSOntl sucfaco runoff 

34 aolvont worth of Notals, TRPHs, PAUS, Sing10 incidont Oroundwator 
Buildinq 3557 phonols (1984 ) 

Industrial Wasto nrtals, TIPIS, vocs, 21+ Oroundwator 
sowor PAHs, phonols (1971-prosont) 

36 

37 Ihor~an Piold P u d  Notals, TRPHs, VOCs, Sing10 incidont Oroundwator 
Farm Aroa PAHs (1983 ) 

6-8 

5-8 

7-13 

6-8 

5-13 

48, 52, 54 

39 Oak Orovo Campground TRPWs, VOCs Unknown Oroundwator 56 

l4(IIAIP)UI3901:T0195/1941/6 

h t l a a d  numbor corrosponb. to U . 1 .  Lnvironmontal Protoction Aqoncy (#PA) wotland invontory (Parsons and Druitt 1991); 1.0 Piquco 

k t l a n d s  not idontifiod in L?A nmtland invontory (Parsons and Pruitt 1991). 
CSuspoctod soucco oL thoro contaminants 1. tho Industrial Wastowator TtOatBOnt Plant (sitor 32, 33, and 35). 

3-3. 

Koy : 

TRPHs - Total rocovorablo potcoloum hydrocarbons. 
VOCs = Volatilo orqanic compounds. 
PAUs = Polynucloar stomatic hydrocarbons. 
BWAs = Baso/noutral and acid oxtractablo compounds. 

Sourco: Ecology and Lnvironmont, Inc., 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. 
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 lo), Chevalier Field Pipe 
Leak Area (Site 23), and the Industrial Waste Sewer (Site 36) are 
potential sources of metals, TRPRs, PARS, and phenols to Wetland 6 via 
groundwater migration. 
which surrounds and comprises wetlands 7, 8, and 64 '(see Figure 3-3), is 
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. 
potential source of numerous contaminants (metals, TRPHs, PAHs, phenols, 
and Pas) to wetlands 6, 7, 8 and 64 via an on-site stormwater drain 
(see E 6 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). 
has not been performed on these sites, other sampling has indicated that 
the IWTP is a source of metals, VOCs, and baselneutral 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 1992~). 

Sediment in 

The North Chevalier Disposal Area (Site ll), 

The Scrap Bins site (Site 12) is also a 

Although a Phase I contamination assessment 

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, 

t - b l  I . I  
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respectively. 
Chevalier Field may also be sources of this contamination (see E S E 
1991c). 

Contaminated surface runoff and groundwater from 

Of the 11 wetlands in the vicinity of the Sanitary Landfill (Site 
l), 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 (19911.) 
Sediment and surface water saaples were collected and analyzed from four 
of these eight wetlands (3, 4, 15, and 16) during the Phase I 
investigation of Site 1. 
contamination. 
vere detected in sediments from vetlands 4, 15, and 16; elevated 
concentrations of zinc were measured in surface vater from Vetland 3. 
Lov to moderately elevated levels of TRpBs, PMs, 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 pathvays to these 
wet lands. 

Each of these wetlands exhibited some type of 
Moderately to highly elevated concentrations of metals 

The Brush Disposal Area (Site 16) is located adjacent to Wetland 
19, an estuarine emergent wetland, and surrounds a drainage ditch 
wetland (W2; undesignated in EPA's wetland inventory [Parsons and Pruitt 
19911) that empties into Bayou Grande (see Figure 3-3). 
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 is no historical evidence of hazardous vaste disposal in 
these areas. Thus, these sites are not expected to be significant 
sources of contaminants to these vetlands. 

South of Site 

Five sites located south of Sheman Field (sites 3, 4, 19, 37, and 
39) are potential sources of contamination to eight vetlands or wtland 

contamination at each of these sites are discussed in Section 3.1.1. 
15140.i complexes (see Figure 3-3 and Table 3-10). The types and magnitude of 
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Although Phase I 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. 
particularly significant because it represents one of the few remaining 
areas of seagrass beds along the margin of NAS Pensacola. 

Wetland 54 is 

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). Eowever, Phase I 
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 I analytical results, an emergent wetland (Wl) in 
the drainage swale on Site 3 receives the highest concentrations of 
contaminants. Sediment samples were found to contain metals (primarily 
lead), TRPHs, xylenes, Pus, and phenols; surface water samples 
contained chromium, TRPHs, aromatic-type VOCs, 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. 
Wetland 52 may be subject to sediment and surface water contamination 
from surface drainage. 

Regardless, 
4 4 
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In summary, Phase I investigations have documented two general 
areas where wetlands appear significantly affected by contaminant input: 
(1) vetlands 5, 6, 7, and 8 (from multiple sources, principally sites 
lO;ll, 23, 30 and 36); and (2) vetlands 15 and 16 (from Site 1). In 
addition, sites 19 and 37 are potentially significant sources that may 
impact vetlands 48, 49, 52, and/or 54. Eovever, Phase I contamination 
assessments have not yet been performed on these latter two sites, and 
contaminant levels within these vetlands are unknown. 

3.3.2 Biological Receptors 

wetland complexes, comprising tvo 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-shrublemergent, 11 
palustrine emergent, 12 estuarine emergent, one estuarine aquatic bed, 
and tvo open water (see Figure 3-3). 
surveyed during Phase I habitat/biota surveys. 
receptors are suaarized for each wetland type using infomation from 
the habitat/biota surveys, Parsoas 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 

.. Of the 31 vetlands potentially impacted by IRP sites, eight are 

Eighteen of these wetlands vere 
Potential biological 

3-11 
Palustrine forested vetlands primarily comprise vet pine flatwoods, 

as typified by wetlands 49 and 52B. 
canopies dominated by slash pine (Pinus elliottii), sveetbay magnolia 
(Magnolia virginiana), and pond cypress (Taxodium ascendens). 
tupelo (Nyssa sylvatica) is a codolinant in vetlands 48 and 49 (Parsons 
and Pruitt 1991). 
(Aristida stricta), saw palmetto (Serenoa rcpens), vax myrtle (Hyrica 
cerifera), fetterbush (Lyonia lucida), dahoon holly (Ilex - cassine), and 
gallberry (Ilex glabra). 
red-shouldered hawk, blue jay, northern mockingbird, boat-tailed 
grackle, and marsh wren. 
narrow-wuthed toad, squirrels, rabbits, raccoons, tufted titmouse, 
cotton rat, and opossur USPVS 1987). 

These forested wetlands have 

Uater 

The understory generally consists of wiregrass 

Birds couon to wet pine flatwoods include 

5 1495  Other typical fauna include ringneck snake, 
A 
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Two palustrine forestedlemergent wetlands are potential receptors 
of contaminant migration. Wetland 13, located south of the IVTP (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). 
by Parsons and Pruitt (1991), occurs northeast of Vetland 49 (see 
Appendix A, Site 3 Biotaltlabitat nap). Eundreds of vhite-top 
pitcherplants (Sarracenia leucophylla), a state-listed endangered 
species, occur within an opening in the canopy of slash pine. 
observed in this habitat include blue jay, northern mockingbird, boat- 
tailed grackle, and marsh vren. 

(Vetland 58). This 4.2-acre vetland is dowinated by titi (Cyrilla 
racemiflora) and buttonbush (Cephalanthus occidentalis; Parsons and 
Pruitt 1991). 

The second palustrine forested/eaergent wetland, not identified 

Birds 

Only one palustrine scrub-shrub wetland occurs on NAS Pensacola 

Four palustrine forestedlscrub-shrub wetlands (wetlands 12, 39A, 
52A, and 52E), ranging in size fro. 0.2 to 27.9 acres, are potentially 
affected by contaminant migration. 
respectively, by black willow and cabbage paln (Sabal - palmetto), slash 
pine and black titi (Cliftonia nonophylla), sveet bay and black titi, 
and slash pine and titi (Parsons and Pruitt 1991). 
dense, shrubby thickets provide escape cover for wildlife populations 
such as raccoons, deer, and wood duck. Permanent residents are 
primarily reptiles and amphibians (USPVS 1987). 

Vetlands 3 and 52C are the only scrub-shrub/eaergent wetlands 
potentially receiving contaninant input. Vetland 3, located adjacent to 
Site 1, is doninated by conmon cattail (Typha latifolia), sveet bay, 
blue mistflower (Eupatorium coelestinun), and sawgrass (Cladium 
jaaaicense). 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). 
are codominants in the 1.1-acre Vetland 52C (Parsons and Pruitt 1991). 

15 1 4  o7 Both of these vetlyds have standing vater and are likely inhabited by 
reptiles and anphibians; unidentified turtles vere observed in Vetland 
3. 

These wetlands are dominated, 

The larger of these 

Black titi and arrovhead (Sagittaria lancifolia) 
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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. 
or codominant in five of the 11 palustrine emergent marshes (wetlands 
SB, 7, 11, 19A, and 56A; Parsons and Pruitt 1991). Dominant plants in 
other palustrine emergent marshes include maidencane (Panicum hemitomon) 
and broomsedge (Andropogon glomeratus; Wetland 2) common arrowhead 

Common cattail is a dominant e 

(Sagittaria latifolia) and smartweed (Polygonum hydropiperoi; Wetland 
4B), pennywort (Hydrocotyle spp.; Wetland lOA), lizard’s-tail (Saurus 
cernuus) and redroot (Lachnanthes caroliniana; Wetland 52D), and 
coinwort (Centella asiatica), spikerush (Eleocharis sp.), and sundew 
(Drosera tracyi; Wetland W1; Parsons and Pruitt 1991; see E 6 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. 
indicated the presence of beaver in the headwaters of Wetland 5. 

Active dam building also 

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. 
cordgrass (Spartina patens). 
includes dense stands of giant reed (Phragmites australis), torpedo 
grass (Panicum repens), and primrose (Ludwigia sp. ). Wetland 63A, 
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 
sp.), wax myrtle, marshhay cordgrass, cattails, snowbush (Baccharis 
halimifolia), and broomsedge (see E & E 1991~). 

However, wetlands 10B and 63B are dominated by marshhay 
Other common vegetation at Wetland 63B 

Hacroinvertebrates are found in large numbers in tidal marshes and 
are the basis of the trophic network. 
forage on invertebrates, especially bivalves, and carrion. The 
saltmarsh snake and terrapin turtle are characteristic reptiles. 

Raccoons and otters commonly 

a 
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Waterfowl are abundant in these estuarine marshes, feeding on benthic 
fauna and fish. Common marsh birds include egrets, herons, ducks, 
osprey, gulls, terns, skimmers, and sandpipers (USFVS 1987; see Table 
3-11) 

Tvo drainagevays that may be receptors of contamination are 
classified as open vater vetlands. 
channel lined with concrete. 
climbing hempvine (Hikania scandens), torpedo-grass, and frog's-bit 
(Limobium spongia). 
amphipods, blue crab, killifish (Fundulus sp.), darters (Etheostom 
sp.), and mollies (Patcilia sp.). Vetland V2 is a drainagevay that 
winds through a maintained grass upland and empties into Bayou Grande 
vest of Site 1. 
black needlerush , snovbush , and broomsedge. 
snakes, toads, and frogs vere observed along the banks of the 
drainageway (see E & E 1991g). 

turtle grass (Thalassia testudinum), manatee grass (Cyrodocea 
filiforme), and shoal grass (blodule vrightii; Parsons and Pruitt 
1991). Seagrass beds support a diverse marine corunity, described in 
Section 3.1.2. Important transient species MY include sea turtle and 
manatee, vhich are threatened or endangered species (see tables 3-6 and 

Vetland 6 is primarily a linear 
Bank vegetation includes smartveeds, 

Fauna observed in the ditch include polychaetes, 

Vegetation along the ditch includes marshhay cordgrass, 
Cot tomouth and copperhead 

Vetland 54,  a 26-acre seagrass bed vithin Sherman's Cove, comprises 

3-11). 

3.3.3 Preliminary Assessrart of Bcolojgical Risk 
Although nearly all vetlands on NAS Pensacola have been physically 

altered by base activities, most retain at least sow habitat value. 
Amphibians, reptiles, and birds are common in all vetlands surveyed 
during Phase I investigations. 
otters, rice, and rats) m y  be locally colon, but larger rrrrrls, 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 

to anthropogenic change. 

Small l n r u l s  (raccoons, opossu~s, 

151403 contaminant input appear to provide adequate habitat for species adapted 
A prime example is the presence of beaver and 
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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.9 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 I investigations 
(wetlands 3, 4, 5, 6, 15, 16, 63, and Ul). 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. 
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). 

Without direct knowledge of 

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. RQs 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 W1 on Site 3 (see Table 3-13), this 
emergent wetland is located adjacent to a runway on Sherman Field and 
is nowed regularly; consequently, it provides minimal ecological value. 

Wetland 63 at Site 14 appears to be at low risk of ecological 1 

L 

effects from all measured contaminants except total PAIis, which had an 
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Wetland Wetland Uotland Umtland 
Itodium Contaminant 3 4 15 16 

Sodiwnt Chromium <0.1 0.2 <O.l 0.3 

Zinc <0.1. 0.2 0.3 1.2 

Load - <0.1. 0.8 2.6 1.8 

C 8 & i \ u  <0.18 <0.1. 2.2 0.1 

Coppor <0.1. <0.1 <O.l <0.1 

Total PNla < 0 . 3 .  <0.3' 1.5 t0.3' 

Surtaco Wator Chromium 0.5 <0 .Z8  0.7 0.4 

zinc 0.5 0.3 1.2 0.6 

14(IuIP]Vf3901:TO495/1943/23 

'Compound not dotoctod: riak quotioat bamed on dotoetion limit. 

Koy : 

P M r  = Polynuclmar arortic hydrocarbona. 

Sourco: Ecology and tnviromnt, Inc., 1992. 
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Table 3-13 

R I S K  QarrrSUTS -0 FOR COATAllfulRLI 
IB S t D m  ABD SIRIACE 11011 YLIlIQ 

SITES 3, 14, AR) 30 

Risk Quotiont (hXiDUD) 

site 3 Site 14 Site 30 
*diu. Contaninant (Wotland W l l  (Wetland 63) (Wetlands 5 , 6 )  

sedi Beat Chromium 

Zinc 

Lead 

cadDiUD 

Iickel 

copper 

Silver 

Total PARS 

<O.l 

0.3 

5.1 

0.3 

- cO.1. 

- <0.1. 
0.4 

0 . 4  

<0.1 

<0.1 

- <0.1. 

- <0.1. 
<o. 1. 

<o. 1. 

c1.0. 

1.2 

1.5 

2.0 

5.1 

3.8 

0.4 

1.3 

1.6 

7.5 

Surface Water Arsenic cl.4' Is 2.4 

Zinc WA IS WA 

copper IA IS WA 

Bensene 0.8 - <o. 1. - <0.1. 
Trichloroothone 10.1' IS 0.2 

Phenol8 0.5 - ~0.3' - t0.3. 
14[WASP~Uf3901:T0495/1944/23 

aCoapound not detectod; risk quotient based on dotection limit. 

m y :  

IS - Medium not raapled. 
M - Wot available: benchurk rtandard 18 barod on water hardness, which 
P U S  - Polynucloar aromatic hydrocarbons. 
Sourco: Ecology and Environment, Inc., 1992. 

YaS not Be8BUrOd. 
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RQ of 1.2 (see Table 3-13). This RQ, based on a single sediment sample 
collected in Wetland 63A, located south of the dredge spoil fill area, 
may not be representative of most of the vetland. 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 
ROs exceeded 1.0 for seven vetlands 5 and 6 appears to be very high. 

sediment analytes and one surface water analyte (see Table 3-13). 
highest RQs vere for lead, cadmium, and total PA&. Arsenic 
concentrations in surface vater were 2.4 times Florida's C l a s s  I11 vater 
quality standard. 

therefore are potentially subject to contaminant input. 
vetlands 7 and 8 were not sampled during Phase I investigations, as 
receptors of significant upstream contamination, they likely are at an 
elevated level of ecological risk. 

The 

Uetlands 7 and 8 are located downstream from wetlands 5 and 6 and 
Although 



4. CONCLUSIONS AND RECO"DATI0NS 

4.1 -IONS 
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: 

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. 
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. 

Pensacola Bay (17),  Bayou 

Therefore, 

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. 

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. 

Consequently, given the 
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Priority tot  Othor Potontial 
Lcoloqical Potontial jot Contributing 
Araorrmont Rat ionalo Sourcor (Sitor) Sourcor (Sitor) OprablO Unit. A t 0 8  

~~ 

Ponracola Bay Southoartorn Hiqh ' High RQa, multiplo 2, 20, 30 17, 18, 2 1 ,  
watorftont major ~0UrC.a 28,  36 

Bayou Qrando 

Chovalior Piold/ Uncortain Inaufficiont 
~aqarino Point analytical data 

Shorun Inlot/ Uncortain No analytical data 19, 37 
Sbormn Covo 

Yacht Barin Hiqh High RQ#, DUltip10 9, 10, 11, 

contra1 Bayou Uncortain rcodorato Ma, 1 

major #OUCCOS 23, 3 0 ,  36 

Qrando inautticiont analytical 
data 

13, 1 4 ,  32, 
33 ,  35 

3 ,  4 ,  39 

1 2 ,  29, 32, 3 3 ,  
3 4 ,  35 

15. 16 

Woatorn Bayou Uncortain No analytical data 3 
Orando 

N M  Ponracola Wotlaadr 5-8, High High Wa, m i l t i p l o  9, 10, 11, 12,  29, 32, 3 3 ,  
Wo t landr 64 major rour~oa 23, 30, 36 3 4 ,  35 

Wotlandr 15-16 Hodorat. I(odorato to high 1 
nqr 

Wotlandr Uncortain No analytical 
1-4, 17-18, data 
wf 

1 



Tab10 4-1 (&Et.) 

priority r o t  Othor Potontial 
Ecological Potontial Major  Contributing 

Opotablo Unit' Aroa As 80s s mont Ra t ioaal. sourcos (Sit..) sourcos (SitOS I 

Wotlands 10-13 Uncoctain No analytical 
data 

Wotland 63 

Wotlands 
39, 72, W l  

Wetlands 
48-49, 52 
51,  56-58 

I 
w 

Wet lands 
19, 79 

Uncortain Low to modorato R Q s ,  
insutticiont 
analytical data 

Unco c t a in Insutticiont 
analytical dat. 

Uncortain No analytical 
data 

Uncoctain No analytical 
data 

19. 37  

13, 32, 3 3 ,  35 

1 4  

3 

3 ,  4, 39 

5 ,  6, 16 

ll[NASP1UI3901:T0495/1572/17 

aOporablo Units: 
15 = Bayou Grand.. 
16 .I NAS Ponsacola wetlands. 
17 = Pensacola Bay. 

Key : 

RQ = Risk quotiont. 

Source: Ecology and Environmont, Inc., 1992. 
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4.2 -"IONS 

Further sediment and surface water sampling should be performed in 
conjunction with proposed Phase I and Phase I1 contamination assessments 
to facilitate scoping of ecological risk assessments for OUs 15, 16, and 
17. 
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. 
illustrated on figures 4-1 through 4-11. 
samples are recommended to supplement sampling locations proposed in the 
work plans for Phase I or I1 investigations. 
Sherman Cove), samples are recommended for wetlands or surface vater 
bodies far downgradient from potential sources. 
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 EBCS, 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. 

standing of the magnitude, extent, fate, bioavailability, and toxicity 
of those contaminants. 
the Pensacola Bay system is meager, and therefore must be derived from 

Although the level of ecological risk appears high for some areas, 

Proposed sample locations are 
Generally, several additional 

In some cases (e.g., 

Although any 

Evaluating the ecological impact of contaminants requires an under- 

Site-specific information on these parameters in 
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b 

Oporablo Unit' Area As Proposod in Work Plan Additional Samplosc 

Rocouondod Sedimont and Surface Wator Sampling 

Rat ionalo 

PeIISaCOlA Bay Southeastorn Ph.80 11-Sit. 2 
watorfront 

Phaso 11--Site 21 

Ron. Adaquato ramp10 covorago. 

Add 2 nearshoro SW and SO To determinm prosenco or 
samples, 1 of oach noar drainago AbSOnCO of contamination 
ditch outfall and 1 of each offrhoro of Sit. 21. 
0a.t Of Outfall. 

Bayou Grand. 

Chevalier Field/ Phase II--sitos 13, 14 None 
nagarine Point 

Shorman Inlet/ Phaso 11-Sit. 3 
Sherman Fiold 

Phaso I--Sito 19 

Yacht Basin Phase XI-Sit. 30 

Contra1 Bayou Phase II--Sito 1 
Orando 

Phase I--Sito 16 

Wostern Bayou Phaso 11--Site 3 
Grand. 

Adaquato sample covorago. 

Add 2 SO and 1 SW samplo in To determine prosenco or 
Sherman Inlot noar dischargo absonce of contamination 
point of drainage ditch/creok in Shorman Inlot. 
fro. Sit. 3. 

Add 3 SO and 2 SW sample8 
in Sherman Covo aproad along absenco of contamination in 
tho northern shorolino. Shocman CoVO. 

Add 4 SO and SW samplos 
in tho central part of tho contamination in tho basin. 
yacht basin. 

Nono Adoquate samplo coverago. 

Add 2 noarshore SO and SW To detormino proronce or 
samplos, 1 noar dischargo absonco of contamination 
point of drainage ditch 
(Wetland W 2 1  and 1 further 
off  shore. 

To dotormino prosenco or 

To delineat. extont of 

offshoro of drainage ditch. 

Add 2 SO and SW samplos, 
1 near mouth of tidal 
creek (Wotland 398) and 1 
further offshoro. 

To detormine prosenco or 
absonco of contamination 
in tidal croak and Bayou 
Grand.. 

14lNASPIUI3901:T0495/1573/7 

Koy at ond of table. 



b 

Oporablo Unit' Aroa Am Propornod in work Plan Additional Samplorc 

Roco~mondod sodimont and Iurfaco Wator Samplinq 

1a  t ionalo 

Wotlandr Wotlandr 5-0, Phamo 11-Sit. 11 
64 

Pharo 11-Sit. 30 

nono 

Ilono 

Wotlandr 1-4, Pharo 11-Sit. 1 Add 2 OD samp1.s in oach 
15-10 o f  cntlands 1 and 2 .  

Wtlandr 10-13 Pharo I-Group 0 
(sitom 32, 33, 35)  

Wotlandm 63 Pharo It-Sit. 14 

Wotlandr 39, Pharo 11-Sit. 3 
7 2 ,  m 

wotlandr 48-49, Pbamo 11-Sit. 3 
52,  54, 56-50 

Pharo I--Sito 19 

Pbamo I-#it. 19 

Add 1 SD sample in 
oach o f  wotlaadm 11 
and 13. 

Ad0pu.t. ramp10 COVoraqO for 
wotlandr 7, 0, and 64. 

Adoquato ramplo covorago for 
wotlandr 5 and 6. 

To dotormino proronco or 
abronco of contamination in 
tholo off-mito wotlandr; 
adoquato ramp10 covoraqo in 
othor wotlandr (3 -4 ,  15-18). 

To dotormino proronco or 
abroace of contamination 
in thoro wotlandr; adoquato 
ramplo covoraqo for wotlandr 
10 and 12.  

Add 2 SD and 1 SW ramp10 To supplomont pcoporod ramplor 
in Wotland 63B and 1SD and to omtiuto rpstial variability 
1SW ramplo ia Wotland 63A. o f  contamination. 

Add 2 ID and SU ramplor To dolinoato oxtont of 
oach in wotlands 39 and 72. contamination downatroam of 

oUt2all M; .d~quat~ .amp10 
covocago f o r  Wotland w1. 

Add 2 ID and OW ramplor To dolinorto oxtont of 
in Wotland 52 adjacont to contamination duo to flooding 
tho crook/ditch channol. o f  crook/ditch downatroam 

from outfall u. 

Add 2 SD and SW ramplor-- To dotormino proronco or 
in Wotland 52 hydraulically abronco of off-mito 
downqradiont from S i t .  19. contamination. 

Add 2 ID and SU ramplor 
in oach of wotlandr 48 
and 52 hydraulically 
downqradiont of Sit. 37. 

To dototmino promonco or 
abronco o f  off-mito 
contamination. 

at ond of tablo. Y e e 
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Operable Unit' Are. A. Proposed in Work Plan Additional SamplesC 

Recommanded Sediaent and Surface Water Sampling 

Rationale 

Wetlands (Cont.) Phase I-Site 39 Add 2 SD and 1 SW sample 
in Wetland 56. 

Wetlands 19, Phaso I-Group L 
79, w2 (sites 5, 6, 1 6 )  sample to Wetland 19 

Add 2 SD and 1 Sit 

To determino prosence or 
absence of contamination 

To determino prosence or 
8bsanCe of contamination; 
adequate sample covorage of 
wetlands 79 and W2. 

l~[II~P)UI3901:T0495/1573/7 

aOperable Units : 
15 = Bayou Grand.. 
16 = WAS Pensacola Wetlands. 
17 = Pensacola Bay. 

bSee figures 4-1 through 4-11 tor sample locations. 
'SD = sediment. 
SW = Surface water. 

Source: Ecology and Environment, Inc., 1992. 
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4-1 PROPOSED SURFACE WATER AND SDDQIBHT SAMPLING LOCATIONS - 
NAsPENsAcoLA~1-PpHAsEII 
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Figure 4-1 1 PROPOSED OFF4tTE SURFACE WATER AND SEDIMENT SAMPLING 
LOCATIONS - NAS PENSAC0I.A SIT'€ 36.-PHASE I 
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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. 
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. 
of existing information and should be referenced in the development of 
ecological risk assessment work plans for Pensacola Bay and Bayou 
Grande. 

A 

This report is a thorough source 
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