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I" List of Acronyms 

The following list contains many of the acronyms, initials, abbreviations, and units of measure 
used in this report. 
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mg 
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Ingestion Rate 
Installation Restoration Program 
Kilogram of body weight per day 
Milligram 
Milligrams per Liter 
mgramsperKilogram 
Naval Air Station Pensacola 
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EXECUTIVE SUMMARY 

This addendum of the sampling and analysis plan is part of the remedial investigation at Site 40 

for the Naval Air Station Pensacola, Bayou Grande, assessing the nature and extent of 

co mmkants resulting from Navy activities which discharge &om the base. Site 40 represents the 
estuarine ecological resources at NAS Pensamla requirbg additional study. The sampling and 
analysis plan amedment for Site 40 provides the objectives and methodology in order to complete 

the Phase IIB sampling. Completing the ecological risk assessment requires three sources of 

information. The fmt is chemical analyses to establish the presence, concentrations, and 

distribution of any chemical ContaminantS . The second is data from toxicity tests and diversity 

studies to link exposure effects With observed chemical concentrations. The third is tissue 

concentratioIls which can further de- ecological impacts and suggest whether impacts may be 

occurring in higher trophic levels of the food chain. All of this information is critical to 
establishing a causal link between contarmnan ts and ecological effects (U.S. EPA, 1992). 

The information gathered will be integrated, using a weight-ofevidence approach, into a risk 

characterization. A weight-ofevidence approach considers all available infomation to predict 

ecological impact. Each result will be considered in relation to the others to determine the extent 

and severity of impact. All factors will be considered to yield an overall picture of risk needed 

to develop remedial options. 

iii 
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1.0 INTRODUCTION 
This Sampling and Analysis Plan (SAP) Addendum for Naval Air Station WAS) Pensacola amends 
the previouS EnSafe/Auen and Hoshall (E/A&H) Sites 40 and 42 S A P  (E/A&H, 1995). These 

changes result from sedimmt data provided &ring Phase IIA of this Remedial Investigation 0. 
T o p i c s ~ b y t h i s  addemhmMudebayou-spe&kassessmwdand~endpoints, 

proposed sample locations for Phase IIB, and a praposcd food chain model to predict exposure to 

assessment endpoint species. "he Final Sites 40 and 42 Work Plan and SAP (E/A&H, 1995) 

descrii the approach for assessing Site 40. Idudexi are the results from previous investigations, 

the history of particular Installation Restoration Program (IRP) sites of concern, and key terms 
applicable to the ecological risk assessment process. 

_ -  
PensacoIa Bay Phase IIA sediment data were analyzed in conjunction with the Phase IIA data 

Ji review for Bayou Grande. The RI report for Pensawla Bay has been published under a separate 

cover @/AM, May 1997). 

2.0 

Bayou Grande, its assessment zones, NAS Pensacola IRP sites, and other sites of concern are 
shown on Figure 1-1. Assessment zones were based on habitat, sediment, and con tnminant 

Similarities. 

ECOLOGICAL RISK ASSESSMENT (ERA) APPROACH 

2.1 Ecological Reoeptors 
In addition to chenud stressors identiliexi within the bayou, organisms potentihy impacted by 

these chemicals is IEceWuy to predict potential ecological impam. General ecological receptors 
in the bayou are described in the Sites 40 and 42 SAP (E/A&H, 1995). 

1 
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2.2 screeningvalues 

sedimens chtmical data from Phase IIA of the Site 40 investigation werc collcded from January 

to February, 19%. Data were initially compared to smening values to fabk areas witbin 

assessmest zones for further study a d  to develop a g e m d  wmptual model. If scmning levels 

were exceedtd,\biological effects were to be tested during Pbase IIB to dtsermrat ifecological 

impacts may be ocaming. 

(20- levels were compared to the draft USEPA RegionIV !kdimmt scretning Values ami 

state of Florida sediment Quality Assessmest Guidelines. 

2.3 Conceptual Model 

A general conceptual model on sources, pathways, and potential receptor groups was provided in 

the Sites 40 and 42 SAP (E,/A&H, 1995). This general conceptual model, along with specific 

contamrnan ' t information obtained during Phase ILA of the RI, was used to develop a site-specific 

conceptual model which identifies appropriate assessment endpoints for the bayou (Figure 1-2). 

- +  

6 

2.4 

Ecological risk is the primary focus of the Site 40 RI. Assessment and meammmt endpoint 
selection focuses risk assessment goals and can be critical for subsequently proposed remedial 

options. Assessment and meafllrement endpoints are charactenstl * 'cs of ecological compomats that 

may be affected by exposure to a stressor. Assessment endpoints are defined as the ecological 
components that are of valu~ in thc rislr a s s a m a t  and a ~ o w  for thc prediction & measurement 

of explicit expressions of en- valuestobepmtecteci. Theyaretheultimatefocusinrisk 
characterization, and link the measurement endpoints with the risk management process. 

Measurement endpoints are measurable responses to a stressor that can be related to the valued 

characteristics chosen as the assessment endpoints (USEPA, 1992). 

Assessment and Meamvement Endpoiut Development 

3 
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FIGURE 1-2 
RECEPTOR SPECIFIC 
CONCEPTUAL MODEL 

SITE 40 SAP ADDENDUM 
NAVAL AIR STATON PENSACOIA 
PENSACOLA, FLORIDA 

NOTE: BOLD LINES INDICATE 
COMPLETE PATHWAY 
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2.4.1 Assessment Endpoints 

Assessment endpoints were chosen by the NASP Tier I parboeriqg Team Eco-rmbcommittbe 
(member affiliation: USEPA, FDEP, NOM, Navy, and EIABtH) and wcre based 011 the 
following assumptions: 

\ 

Contaminants present in the bayou nrdimart may impact the o v d  benthic ecosystem, 

and other lower foodchain organisms. 

0 primary w m  and organisms higher in the food chain can be exposed to tiemted 

concentrations of contaminam in sedhent and lower trophic food sources (Pascoe and 
- -  DalSoglio 1994). 

Assessment endpoints, representing different levels of the food chain and specific for the bayou, 
are: (1) protection of the benthic macroinvertebrate community, (2) protection and reproductive 

viability of piscivorous birds, (3) protection of nursery habitat for aquatic resources, and (4) 

protection of fish viability. These assessnrent endpoints were chosen because they represent 
critical components of an estuarine ecosystem and may exhibit effects from contamination. 
Selection criteria for these assessments endpoints are d e s c x i i  below. 

I- 

protection of the Benthic Macroinvertebrate communftg: This assessment endpoint is easily 
measurable and may significantly a f f e c t  higher trophic level organisms. Benthic 

\ 

macroinvertebrates are an important biomonitoring tool, They are nlatively sessile, have long 
life cycles, and represent a range of ecological niches. In addition to showing acute and chronic 

toxic effects, benthic organisms also accumulate metals and other contaminants at several orders 

of magnitude above ambient cmcentrations in the sediment or surface water. Benthic 
macroinvertebrates are also very localized in their habitat, meaning that effects to benthic 

organisms can usually be directly related to contamination in that area. The ability to focus on 

5 
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effects in particular arcas may help focus rcn#dial decisions. Impacts to the survival, 

reproduction, and growth of benthos will be meamred through acute and chronic toxicity tests, 

population parameters, and tissue concatmt~ *on studies. 

pfscivorous Biid Health and Reproduction: The great blue heron (Anlea hemdim) is chosen 

for several factors  levant to assessing risk to in Bayou Grande. The great blue heron is common 
throughout NAS Pensacola and data arc readily available on its habitat ust and feeding 

characteristics. The heron is considered an ideal assessment endpoint species for assessment of 

aquaticfoodchain- transferbasedonitsdiet,fieedingcbaradenstl 'a, and lid& home 

range. For example, the heron feeds on some of the meammmt endpoint species chosen. Any 

impacts to these measurement endpint species, either through toxicity or body burden effects, 
may help establish a correlation between efftcts to the measurtmcnt endpoint and effects in the 

heron. Specific factors making the heron an attractive assessment endpoint species include: 

- 4  

f" 

0 Diet -The great blue heron feeds primarily on fish, but it also eats amphibians, reptiles, 

and otherorganisms. Fish consumed by the heronarc small (less than 20centimeters ) with 
small home ranges. The limited home rauge of the fish prey species simplifies the 

'prediction of sediment impacts &om these fish species. The limited migration increases 

the certainty in predicting impacts to species CoIlSuming fish in their diet from specific 

por&ions of the bayou. Food, body weight, and water ingestion rates for the heron are also 
readily available. 

0 Feeding Characteristics - Herons collsume fish in shallow waters by slowly wading to 

catch their prey. This characteristic makes the shallow areas of Bayou Grande ideal for 

catching prey and thus an area of high e x p o s  potential. 

6 



Final RILFS sampling and Analysis Plan Addmdum 
NAS Pmacoln -Site 40 

Muy 1997 
I 

0 Limited Home Range - 'Rte great blue heron is widely distributed in both saltwater and 
freshwater envirommts, making the bayou a suitable, attractive habitat. Herons have a 
limited home range and do not venture far hmthtir nest@ sites, thus it is assumed that 
they spend a sisnificant amount of time in portions of the bayou where they have heen 
observed. Also, herons do not appear to be sensitive to human presence, feeding in 
portions of the bayou near the more developed parts of the base. 

e correhtion with &mi ~casurement mints - ~ased on their diet, feeding w i t s ,  

and feeding range, effects to the great blue hetonmay be conylated with a meamkment 

endpoint. For example, body burdens in particular fish species may be used to predict 
reproductive impacts to herons. Toxicity results onamghipods and fish can also be related 

to losses in potential food sources. 
_ -  

P 
Protection of Nursery Habitat for Aquatic Resources: Bayou Grade is an important nursery 
habitat for many commercially and recreationally important fish species, as well as a viable 

breeding ground for other orgauisms. Younger organisms in a nursery habitat have a limited 
home range and are exposed to amtamma tim either through diet or direct adsorption. The ability 
to focus on effects in parti& areas may help to focus remedial decisions. 

Proteetion of Fish Viility: Fish were chosen as an assessment endpoint species based on their 
potential for exposure through diet and/or absorption. They occupy a s i @ i  nick in an 

estuarine community and effccts to populations can alter ovcrall community hructm. Body 
burden and toxicity data from fish species will be important for these reasons: 

0 Higher Food Chain Impacts - Fish are prey for a variety of other species, such as the 
great blue heron, an assessment endpoint. Tissue data may be correlated to impacts to 
heron. 

7 



e Biotransfer - Fish may ingest sediment during feediag and thus become a direct transfer 

pathway for co ntaminants present in the sediment to othcr species. 

Toxicity from Direct Exposure - Toxicity to fish species may be correlated with 
commbmt co-tiom inscdimcnr. 

.- 

2.4.2 Measurement Endpoints 
Measurement endpoints provide guantifiable responses to a stressor that can be directly related to 
the valued characteristic chosen as the assessment endpoint. The NASP Tier I Partner& Team 
Eco-subcommittce chose meas~remenf endpoints that could best be related to the assessment 

endpoints. Measurement endpoints for the bayou are listed in Table 1-1. 

Effects on measurement endpoint species may be measwed through toxicity, diversity, and tissue 

concentration studies. To evaluate the assessment endpoints, in some cases multiple rneasummt 
endpoints were chosen. These measurement endpoints include responses at the organism level via 
sediment bioassays and community indices for benthic macroinvertebrates (USEPA, 1993a). 

Decision points related to each measurement endpoint are provided in Table 1-1. 

2.5 Modeling Approach 

Dietary exposure of chemicals to piscivorous birds will be modeled based on exposure parameters 
in the W U ~ e  Exposure Factors Handbook (USEPA, 1993a). This document provides 

infoxmation on habitat range, body weight, faod and water ingestion rates, population density, and 
other factors specific to some of the organisms chosen as assessment endpoints. After a dietary 

exposure is detennined, effects can be predicted and quantified based on published effects-level 

threshold values. 

8 
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2) Promtion of reproducsive 2) Bioeccumulatron * innativefish 
viability of fish-cating birds. species. If sufficient quautity of fish 

is not available, thenuse Numthrs 
or caged bivalves (TCL 
OrganicsITAL inorganics tissue 
analysis). 

3) protection of nursery 
habitat for aquatic re8ourccs. 

3a) Chronic growth and fecundity 
using a 2Way NamuiuS 
atenaedntata solid phase 
sadiment bioassay (PSEP, 1991). 

3b) Acute toxicity using 
LrprodtcirurplwnuCosus loday 
solid phase bioassay test (ASTM, 
1994). 

4) Protection of fish viabiity 4) Surface water dmnktry (TCL 
OrgaaiCsITAL inorganics). 

Statistically signiibnt diffhmce 
in mortality, growth, or fecundity 
annpdtoalaboratoxycomrol 
with Similar grain size 

Statistically significant difference 
in rnortalhy, growth, or fecundity 
comparedtoa~labotatoryl  
withsimilargraihsizc 

Significant a c d a m x s  of 
statdfederal chronic water quality 
standards. 
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Food Chain Model 
For the assessment endpoint "bird health and reproduction," E/- will estimate cormnimnt 

uptake resulting from an oral exposure of co- 'onin fish tissue. Equation 1 presents the 

model components that will be used to derive 8 daily dietary exposure to a pisCivorous bird 

(heron). mGtion 1 predicts that portion of the total potential dietary exposure (PDE) from 
contaminated prey tissue. The equation assumes that 100% of the contambaa concentration 

found in tissue is bioavailable to the bird. 

@quaion 1) 
Bird Food %Diu ContarmnM COIIC. 
Exposun via prey tissue: - I as x nL*, x infisbtissuc 

where 

I%, = 

(mgfltg) prey (rnglkg) 
_ -  

food ingestion rate of receptor kg of food per day 
F 

Equation 2 predicts that portion of the tPDE from contamination in water. The equation assumes 

100% contaminant assimilation by the bird. 

(Equation 2) 

Surfrce Water Contamirunt ' surfpce water surface Water 
Uptake to Bird: COanmiDlm coaaminrnt Water Ingestion 

Exposurr .. Corw;mtrotion x Rate 
(mg/kg) (ww Why) 

Equation 3 predicts that portion of the tPDE from incidental ingestion of contaminated sediment 

by the bird. This portion of the tPDE also assumes 100% mntamimt assimilation. This portion 
of the @DE for piscivorus birds applies only to wading species. 

(Equation 3) 

S d i  Ingestion 
by Bird: 

f4 

10 
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Equation 4 predicts the total contarmnant * dietaryexposureviatissUt,surfacewater,andsediment 
(as applicable). This equation incorporates the products derived in Equations 1,2, and 3. To 
normalize to species body weight, the sum of the products from Equation 1,2 and 3 are divided 

by a mean body weight of the receptor selected as the assessment endpoint. 
\ 

(Equation 4) 

To assess the potential risk to birds, the @DE value derived in Equation 4 is then divided by a 

threshold risk value (TRV) for the endpoint selected (Le., mortality, reproductive alteratiom). 
This will produce a single number, expressed as a hazard quotient, that is a numerical 
representation of potential risk to the assessment endpoint selected. The TRV will be the lowest 
observable apparent effects level to a taxonomically related avian specits found in the literature, 

divided by 10, to estimate a no observable apparent effects level. 
\ 

Other models may be evaluated later in the FU process for use in developing rmedial goals. 

3.0 SAMPLE LOCATIONS AND METHODS 
Sample locations for Phase IIB were selected by the NASP Tier I parboering Team Eco- 

/^z subcommittee based on relatively high, medium, and low contammnt - concentrations. comparing 

11 



Final RIlm Sampling and Analysis Plan Addendum 
NAS Pensacola -Site 40 

effects and impacts relative to a con-t gradient yields a betfa perspective to risk posed 

throughout the bayou. Sample locations within each assessment zone were selected based on 
co- ' information provided during Pbase IIA. Sample locations are shown on Figure 1-1. 

Inconjunctiono3iththe Phase IIB sampling event, thteeadditional sedimatchemistry samples will 

be collected to measure metals input from the former Skeet Shooting Range located adjacent to 

Bayou Grande. The shooting range was identified subsequent to the Phase IIA sampling of the 

bayou. The general location for these additional samples is prtsented on Figure 1-1. 

At each Phase IIB location selected, sediient samples will be a composite of five grabs taken 

within a 10 foot radius of the indicated location. Samples will be analyzed for full Target 

Compound List (TCL) organics (USEPA, 1Wa)  (less volatile organic compounds), Target 

Analyte List (TAL) inorganics (USEPA, 1994b), total organic carbon, and grain size. 

- I  

r' 

Sediment sampling for acute and chronic toxicity analysis will follow methods described in 
sections 7.2 and 7.3 of the CSAP (E/A&H, July 1994). Samples will be collected using an Elonan 

dredge. Fish will be collected using standard minnow traps or seines. All fish will be keyed to 

species and preserved on ice. Whole-body tissue analyses will include TCL organics and TAL 

inorganics . 

4.0 

Completing the ERA for the bayou requires three sources of information. The first is chemical 

ECOLOGICAL RISK ASSESSMENT FRAMEWORK SUMMARY 

analyses to establish the presence, concentrations, and distribution of any chemical con taminants. 
The second is data from toxicity tests and diversity studies to link exposure effects with observed 

chemical concentrations. The third is tissue concentrations which can fbther defrm ecological 

impacts and suggest whether impacts may be occurring in higher trophic levels of the food chaii. 

12 
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AU of this idormation is critical to establishing a causal link between contamha@ ami ecological 

effects (U.S. EPA, 1992). 

The information gathered will be integrated, us@ a weight-ofcvidcrbce approach, into a risk 
characterizatiofi A weight-of+vidence approach considers all available information to predict 

ecological impact. Each result will be considered in relation to the others to determine the extent 

and severity of impact. All factors will be considered to yield an overall picture of risk needed 

to develop remedial options. 
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I have read and approve of this Sampling and Analysis Plan - Addendum for Site 40, Bayou 
Grande at the Naval Air Station Pcnsacola, Florida, and seal it in accordam-e with Chapter 492 

of the Florida Statutes. In sealing this document, I certify the geological information contained 

in it is true to the best of my knowledge and the geological methods and procedures included 

herein are consistent with currently accepted geological practices. 
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