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ARCADIS

1. Introduction

The objective of this revised work plan for the collection/analysis of surface water,
sediment, soil, and biota from Lake Chautauqua in Crystal Springs, Mississippl
{Figures 1 and 2), is to evaluate ecological and human health risks and to verify dala
from previous biological investigations conducted by the Mississippl Department of
Environmental Quality (MDEQ) and Martin & Slagle. These activilies are designed to
evaluate the hypathetical risks to humans that may consume aqualic organisms caught
in the lake and to assess ecological risks to fish and other ecological receplors
exposed to surface waler and sediments potenlially impacted with polychlorinated
biphenyls (PCBs).

The data resulting from this investigation will be used in a Screening Leve! Ecological
Risk Assessment {SLERA) cansislent with U.S. Enviranmental Prolection Agency
{USEPA: 1897) and MDEQ (2002) guidance. Depending on the resulls of this
assessment, additional investigation may be needed.

2. Site Background
2.1 Site Location and History

Lake Chautauqua is located in Copiah Counly, within lhe city limits of Crystal Springs,
Mississippi (Latitude 31°59'53.095" N, Longitude 90°21'54.855" W). The |ake is
approximately 32 acres in size and is generally bounded by U.S. Highway 51 to the
east, Interstate 55 to the west, Chautauqua Drive and privale property owners to the
north, and Morgan Lane and private property owners (o the south (Figure 1).

Previgus investigations have evaluated the cccurrence and distribution of PCBs in
Crystal Springs, Mississippi. A drainage area that carries storm water from the
Kuhlman Eleclric Corporation plant flows nonhwest to Lake Chautaugua. MDEQ has
required remedialion at locations within this drainage area.

Figure 3 shows the elevalion contours in the vicinity of Lake Chautauqua. Figure 4
depicts the location and extent of terrestrial, welland, and aqualic habitats within lhe
Site envirans. The primary aqualic habitat of Lake Chautauqua is classilied by the
National Wellands Inventory as palustrine open water semi-permanently flooded
dikedfimpounded {(POWFh). A bathymetric survey of Lake Chautauqua is provided in
Appendix A
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= 2.2 Summary of Previous Investigations

Previous investigalions have included sampling and analyses of surface water,
sediments, and fishes,

221 Surface Waler/Sediment Sampling =

r—~ Previous invesligations have indicated that surface water is not a medium of concem,
However, surface water will be evaluated during this investigation to verify previous
data. The available sediment analytical data from Lake Chautaugua were reviewed for

ul the purpose of selecting the conslituents of potential concern (COPCs} for the biola

| sampling plan. Analylical results frem 25 sediment analyses indicaled Aroclor 1260
concentrations ranged from 0.22 milligram per kilegram {mg/kg} to 1.6 mg/kg

r (Appendix B). PCBs have been identified for lhe assessment of hypothelical nisks to

human and ecological receptor consumers of fish from Lake Chautaugua because they

were consistently detected in sediment samples and have lhe potential to

bioaccumulate through the food web.

|
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In 2000, MDEQ collected eight largemouth bass {Micropterus salmaides) and one
bluegill {(Lepomis macrochirus) from Lake Chaulaugua. Analylical results from tissue
analysis of fishes indicated Aroclar 1260 concentralions ranged from not detected to
L 0.420 mg/kg. Based on these fish samples, a precaulionary fish advisory for Lake Fiy
Chautaugua was issued by MDEQ on June 16, 2000. Subsequently, in June 2001, .}
{ MDEQ resampled the fishes in Lake Chaulaugua and delermined Ihat eating fish from =
- the lake did not pose a significant health risk {(Appendix C). Although MDEQ lifted the
precautionary advisory, signs placed at the lake by Lhe city in 2000 that stale "Sports
Fishing Only, Not for Censumption” remain.

{
223 Preliminary Conceptual Site Model |'<_

Figure 5 depicts lhe preliminary conceptual site model. Historical releases lo lhe
drainage area and resulting storm water flow are shown as the primary source and
transport mechanism for PCBs lo enter Lake Chautauqua. As depicted on Figure 3,
the topography surrounding the drainage area and Lake Chautauqua is elevated,

- which likely resulted in the preferential flow and lransport of PCBs via depressional

' areas (e.g., drainage area). Therefore, the aquatic environment is the primary
exposure route for biota associated with the lake and is the focus of this biological
investigation. Water column organisms {such as fishes, phytoplanklen, and
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zoaoplankton) and benthic macroinvertebrates may be exposed to COPCs Ihrough
direct contact with sediment, direct or ancillary ingeslion of sediment, or indirectly
through ingestion of prey. Conslituents buried in sediments can polentially be released
to the waler column during resuspension and redistribution of sediments. The pnmary
exposure pathway for aquatic biota is expected lo be respiratory uptake of constiluents
from sediment, although they may be exposed to impacted sediment through
absorption andfor consumption of prey. Plants may be exposed to COPCs directly
through uptake of constituents fram Lheir growth medium (sediment andfor surface
waler), Aquatic biota, in turn, may be consumed by birds and mammals. Semi-aqualic
biola may also be exposed to constituents through ingestion of dietary items such as
vegetative malter and aquatic organisms and/or ingeslion of sediment.

3. Biclogical Investigation Werk Plan

The overall abjective of this investigalion is to evaluate the hypothetical risks lo
humans that may consume aqualic organisms caught from the lake and to assess
ecological risks to fishes and other ecological receplors exposed to surface waler,
sediments, and prey items impacted with PCBs. The dala resulting fram this
investigation will be used in a SLERA of the benthic invertebrates, fishes, birds, and
mammals lhat may use Lake Chautaqua. The objectives of this biclogical investigation
work plan will be accomplished by the following lhree tasks:

» Colleclion and analysis of fish tissue samples,

s Collection and analysis of surface water and sediment samples; and

» Fiald assessment of habitat quality and relative value of welland habilats.

3.1 Constitugnts of Potenlial Congem

The sediment and fish analytical data from the Site were evalualed for the purpose of
selecting COPCs for bicta sampling (Section 2.2).

COPCs for the lake surface water, sedimenl, and biota sampling are:

1] PCBs
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3.2 Habitat Characterization and Bieloglcal Survey

A habitat characterization and biological survey will be conducted concurrently with the
bicla and sediment sampling evenls to document and characterize the localion and
extent of available terrestrial, welland, and aqualic habitats within the immediate
vicinity of Lake Chautaugua. A pedestrian and boat survey of the Site and surrounding
areas will be conducted to evaluate ecological characteristics of the Site. An
cbservational survey of ecological receptors that use the lake will also be conducted.

The objectives of the survey will be to gather qualilative and semi-gquantilative
information on the ecological communilies present or potentially eccurring at the Site,
describe the pathways by which biological receptors could polentially be exposed to
media containing Site-related constituenls, and document readily apparent evidence of
stress on ecological receptors at the Site. The results of Lhis survey will be
documented in the Checklist for Ecological Assessment/Sampling (USEPA 1997) and
the Ecological Checklist {MDEQ 2002) included as Appendix D. The objeclives of this
task are to:

s« Document, quanlify, and characterize the localion and extent of available
terrestrial, wetland, and aguatic habitats within the Site; and

» Conduct an observational survey of ecological receplors that utilize the Site.

Prior to conducting the surveys, a literature review will be conducted to gather
informalion on the habitats and biological communities that aceur wilhin the vicinity of
the Site. The result of this survey will be used to help refine target species in biological
sampling and identify potential receptors for Ihe ecological risk assessment.

3.3 Fish Tissue Sampling

The biological tissue sampling program will evaluale the concentrations of PCBs
present in selected tissues and whale body of target aquatic organisms collected from
the Site. This biological tissue sampling program is designed lo provide data for the
human health and ecological risk assessment to evaluate the hypothetical risks lo
human and ecological receptors that may consume aquatic organisms which have
potentially accumulated chemicals from sediment. Tissue data will provide a direct
measure of exposure of aquatic organisms and humans lo COPCs from the sediment
and biota in lhe Site,
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3.3.1 Tissue Sampling for Human Heallh Risk Assessment
3.3.1.1 Sampling Locations

Although termed sample [ocations, fishes will be cellected from an area within a
designated sampling zone due lo their biological characteristics (e.g., mobility) and
practicality of sampling. Sample locations were selecled based upon available
sediment analytica! data for the Site to evaluate the potential for bioaccumulation in
biota at the lake and to compare wilh the baseline canditions (i.e., reference locations).
Three sampling locations are proposed lo collect fishes in the lake (Figure 6). Sample
locatians were selected based on previous sediment and fish lissue analylical data and
the biclogical characteristics of selected target species. The same fish species will
also be targeted for collection and analysis from a reference lake. Samples from a lake
at some distance from Crystal Springs will provide an indication of unaffected or
background conditions in similar sediment and biota.

Lake Copiah {Figure 2} is being considered as a reference location. The final selection
of the reference location will be dependent upon access from landowners and field
observalions. The same target species selected for Lake Chautaugua will be collected
from Lake Copiah,

The coordinates of the boundaries of each biota sampling zone will be delermined
using a Global Positioning System (GPS} device and will be recorded in a field
notebook.

3.3.1.2 Tamgel Specios

Three fish species will be collected for lissue analysis due to their abundance in the
Site and representalion of different trophic levels, as well as their recreational and
socioeconomic importance as edible species for humans:

Largemouth bass (Micropterus salmoides),

Bluegill (Lepomis macrochirus) or other Centrarchid sunfish; and

Calfish {{ctalurus spp.).

If bluegills are not available in sufficient abundance, crappie {Pomoxis spp.} will be
considered as an alternative species.

Eert s i tare
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The species selected in this study are consistent with USEPA recommended target
species for Inland Fresh Waters (USEPA 2000; Appendix E}. Preference will be given
to catfish samples because they are often bottom feeders and mare likely to have
exlended contact with sediment. At each designated sampling zone, two samples of
each target species will be collected, If a larget species is not present at a particular
sampling location, an alternative species that is present in sufficient abundance will be
collected. For example, if bluegill are not available in sufficient abundance, crappie
(Pomoxis spp.) or other Centrarchid species will be considered as an alternative
species due to similarity in trophic level and recreational impertance. The edible
partion of fish samples will be analyzed, Fish fillets will be obtained and analyzed
individually.

Eleclric shocking, catfish trapshoop nels, or trammel nets set avernight will be used for
fish collection. Additional methods may include hock and line, trot line, and jug line.
The necessary scientific collecting permit(s) will be obtained from the State of
Mississippi for collecting aquatic organisms from the lake. If one or more of the
callecting procedures described in this plan are prohibited by the scientific collecting
permil{s), then the plan may be modified.

The fish will be retrieved from the water utilizing a dip net and then placed in a pre-
cleaned galvanized metal washtub containing wet ice for field processing. The
washtub will be pre-cleaned using standard field equipment decontamination
procedures including Liquinox™ detergent wash and deionized water rinse (no
solvents will be used). Species name, weight, sex (if discernible), total length, and
visual observations of the condition of the arganism will be recorded on Fish Callection
Field Data Sheets. Specimens retained for analysis will be photographed. The fishes
will be rinsed wilh deionized waler to remove sediment and debris.

Representative samples of each of the species of fish will be prepared for Lake
Chautauqua and lhe reference lake. Ifindividual fish provide sulficient lissue mass,
they will be analyzed as discrele samples. For small forage fish species, composile
samples will be analyzed.

All fish representing an individual species will be wrapped in aluminum foil and placed
into a zip lock plastic bag. A label indicating collection localion, dale and time of
collection, and collector's initials will be applied to the exterior of the plastic bag. This
bag will then be placed into another plastic bag. A custody seal will be placed across
lhe bag opening of all samples and signed by the sample processor. The samples will
then be placed on ice in a cooler for transfer to the analytical laboratory for analysis.
Fish fillets will be processed in the laboratory. Laboratory personnel will remove lhe
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filet samples from Lhe fish to generate representative samples of lissue material that
would potentially be ingested should similar fish be caught for human consumption.
Stainless steel equipment will be employed at the labaratory to minimize the potential
for introduction of external comtaminants. Standard laboratery practices will be used in
preparation of all samples. Tissues will be aliquoted directly from the fish fillet into
sample containers. The fillets of a particular species at a single sample localion or, in
the case of forage fish, the whole fish sample will later be placed into a blender. The
lissue will be thoroughly blended and Lhen aliquated into glass sample containers.
Analyses of the samples will be conducted in accordance with standard analytical
procedures. Excess lissue will be frozen and retained for use in the event additional
tissue is needed,

Field quality assurance/quality control (QA/QC) samples will include matrix spikes and
malrix spike duplicates and field duplicates These QA/QC samples will be collected at
a frequency of 1 per 20 field samples.

3.32 Tissue Sampling for Ecological Risk Assassment

3.3.21 Sampling Locations r
The sampling zones selected for ecological risk assessment purposes are the same

locations proposed for the human health risk assessment sampling. Three localions

are selected for fish sampling based on sediment analytical data and the biological
characteristics of selected larget species. One sampling location in a reference area

e

will be selected, A

3.3.2.2 Tamel Spocies

A small forage species (topminnows, juvenile sunfish, or shad) will be collecled from
each of the Ihree sampling zones. The specific species selected will be dependent on
abundance and size for tissue analysis. Various species of small forage species are a
dominant food item for predatory fishes and birds. Because of a close association with
sediments, and ingestion of primarily sediment-associated benthic invertebrates, small
forage species potentially represent a substantial pathway for trophic transfer of
chemicals from sediments to higher organisms.

A single composite whole body sample of small forage species will be collected from
each of the three sampling zones in Lake Chautauqua (Figure 6). Two composite
whole body samples of small forage species will be collected from lhe relerence lake.
If forage species are large enough, discrete samples will be collected. Each composite
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sample will consist of three individual samples because predators usually ingest large
numbers of whole fish when foraging on small minnow species. If enough individuals
cannot be collected to meet the specification for compositing (one species, same sex,
same size class), only then will composiling across sexes and sizes be performed.
Small forage species composite samples will be collected using dip nets, baited
minnow lraps, cast nets, or seine.

Depending on availability and abundance, a whole body sample af a representative
long-lived benthic invertebrates species such as crawfish {Procambarus spp.) will be
collected from each of lhe three sampling zones in Lake Chautauqua (Figure 6). Two
composite whale body samples of the same benthic invertebrate species will be
collected from the reference lake. These samples will be collected using dip nets,
baited minnow Iraps, cast nets, or seine.

3.4 Benthic Macroinvericbrate Communily Sampling

Benthic invertebrates are the primary consumer leve| of the food web in Lake
Chautauqua, They comprise a substantial fraction of the diets of higher organisms,
including forage fish. Because of lheir close association wilh he sediments, benthic
invertebrales are directly affected by chemicals associated with sediments and
represent a substantial exposure pathway for higher organisms. Thus, evaluation of
the richness and abundance of lhe benthic community is an important indicator of
sediment toxicity.

A benthic macroinvertebrate community study will be conducted at each of the lhree
sampling zenes in Lake Chautauqua (Figure 6) and at two locations in the reference
lake, Sampling stations within Lake Chautauqua will be SED-02, SED-04, and
SED-07: two sampling stations in the reference lake will be located during the field
investigation based on similarity to sediment lype observed at Lake Chautauqua.
Three sediment grab samples will be collected from the central location at each
sampling station. Surface sediment samples will be collected using a petite ponar,
Ekman dredge, or equivalent sampler. Sediment samples for the benthic
macroinvertebrate community structure will be sampled using approved sampling
technigues.

Each cataloged sample will be processed individually in the labaralory. All
macroinverebrates will be sorted under a dissecling microscope, identified to lowest
possible taxon, and counted. The results of benthic invertebrate surveys will be
quantitatively evaluated for species richness {total number of taxa), abundance (lotal
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number of organisms), and diversity. The values calculated for each sampling station
will be compared to each ather, as well as to the reference lake.

1.5 Surface Waler Sampling

Surface water samples will be collected at the same localions proposed for the
collection of sediment samples. Upon arriving at a sample location, a surface waler jrxm
sample will be collected first, before disturbing the sediment, to minimize turbidity of the
samples. A lotal of ten surface water sampling locations {SW-1 through SW-10} are

depicted on Figure 6. One reference location (SWREF-1) in Lake Copiah will also be

selected,

The coordinates of each sampling station for the sediment sampling will be determined i
using a GPS device and will be recorded in a field noteboaok. i

Surface water samples for the Site will be collected using an open-ended disposable
bailer or a polyelhylene dipper. All sampling equipment will be properly
decontaminated prior to initiating sampling at each location. B

In addition to the analylical samples, sampling personnel will record field 8
measurements of pH, dissolved oxygen, temperature, lurbidity, salinity, and specific
conductivity as each surface water sample is callected.

3.6 Soil Sampling A\

Surficial soll samples (0 to 6 inches) will be collected using a hand auger from five
locations around the lake representative of an apparent elevation that has not been
influeniced by the water level of Lake Chautauqua. Proposed soil sampling locations
are shown on Figure 6. The soil samples are intended to be representative of
terrestrial habitals, and analytical results will be used to determine if there is a i
complete exposure pathway for terrestrial receptors.

3.7 Scdiment Sampling

The sediment sampling design was based on previous sediment analylical dala and on
the balhymelry of Lake Chautauqua (Appendices A and B). A reference location in
Lake Copiah will also be selected for sampling (dependent on field observations). A
total of tan sediment sampling locations {SED-1 through SED-10} are depicted on
Figure 6. One reference location (SEDREF-1) will also be selected.
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The coordinates of each sampling station for the sediment sampling will be determined
using a GPS device and will be recarded in a field notebook.

Because aqualic organisms are only exposed to surficial sediment, samples will be
collected only from the biologically active zone (0 to € inches in depth). Surface
sediment samples will be collected using a pelite ponar, Ekman dredge, or equivalent
sampler.

Each of lhe sediment analyses will provide informalion on the Site-specific
bioavailability and potential loxicity of COPCs, Sediment samples will be analyzed for
PCBs based on the results of previous invesligations. Total organic carbon and grain
size will also be analyzed to estimale bioavailability.

PCBs: PCBs are the primary conslituents of concern in sediment based on previous
Sile investigations.

Total Organic Carbon (TOC). TOC is required to eslimate the bioavailability of PCBs.

For organic chemicals, the equilibrium partilioning approach {Di Toro el al. 1991,
Fuchsman 2003: Fuchsman et al. 2006; USEPA 2003a, 2003b, 2005) provides an
important method for screening evaluations of sediment quality. This approach fo
developing sediment quality benchmarks for benthic organisms Is based on cause-
effect, concentration-response data and accounts for Site-specific factars that affect
chemical bicavailablity. The equilibrium partitioning approach has been exlensively
validated in field and laboratory studies {USEPA 20033, 2003b, 2005). As described
by Di Toro et al. (1991), this approach uses the mass fraction of organic carbon in
sediment (/<) and the chemical-specific partilion coefficient between water and organic
carbon (K« to calculate sediment quality benchmarks as follows:

Sediment quality benchmark = Waler qualily benchmark x Koc % fec

For screening purposes, the total PCB water quality benchmarks {based on benthic
invertebrate toxicity) that will be used for the evaluation are 0.14 microgram per liter
{ng/L) (Suter and Tsao 1996) and 0.54 pg/L (Fuchsman et al. 2006).

a.B Summary of Sampling Program

At a given sample location surface waler samples will be collected first, then sediment
samples, followed by lhe benthic invertebrale sampling. Olher biological sampling will
lake place concurrently at locations removed from those described above.
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A summary of the target organisms/matrix and target number of samples is provided
below.

Organisms/Matrix Targot Number of Samples*

Largemouth Bass (edible fillet) B

Bluegill {edible fillet)

Catfish {edible fillet)

Benthic Invertebrate (whole body)

8
8
Forage Fish (whole body) 5
5
5

Benlhic Invertebrate Community

Surface Sediment Chemistry 11
Surface Water Chemistry 11
Surface Sail 5

* If the target number of samples o tissue types cannol be cblained due to limitations on the
number aof organisms that can be captured in a reasonable ameount of timg, then the scope of this
task may be medified.

Sediment, surface water, soll, fish, and invertebrate tissue samples will be transported
lo a subconlract analytical laboralory with appropriate certifications in the State of
Mississippi and analyzed for PCBs using USEPA Method B082. A 10 percent subset
of samples will also be analyzed for PCBs using USEPA Method 1668, Percent lipids
and percent maisture will also be analyzed for each biota sample. Total organic
carbon {USEPA Method 9060M) and grain size will also be analyzed for sediment
samples. Benthic invertebrate community samples will be transparted 1o a subconltract
taxonamic laboratory with appropriate certificalions in the Stale of Mississippi.

4. Data Evaluation and Reporting

Data resulting from this biglogical investigation will be evaluated and included ina
human health and ecological risk assessment prepared using relevant USEPA risk
assessment guidance and consistent with MDEQ requiremenls. The rigk assessment
repart will be submitted to MDEQ.

5. Human Health Risk Evaluation

To evaluate human heallh risks for the ingestion of fish from Lake Chautauqua, the
intake equation {JSEPA 1989a) below will be used.
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Intake =  CFxIRxFIxEF x ED
BW x AT

where:
CF = Average contaminant concentralion in fish tissue (mgfkg);
IR = Ingestion rate (6.5 g/day),
Fl = Fraction ingested from contaminated source (unitless),
EF = Exposure frequency (365 days/year),
ED = Exposure duration {30 years),
BW = Body welght (70 kg); and
AT = Averaging lime {ED x 265 days/year for noncancer effecls;

70 years x 365 days/year for cancer effects).

Cancer Risk = Intake x CSF
Noncancer Risk = Intake/RID

For fish tissue, the average cancentrations will be used as the exposure point
concentration (EPC) (USEPA 2000, page §-4; USEPA 1892a, page 147). The MDEG
exposure assumption for fish ingestion (0.0085 kilogram per day [kg/d]) will be used.

PCR risks will be evaluated based on total PCB concentrations. Total PCBs will be
determined as lhe sum of congeners or Aroclors. The noncancer reference dose (RID)
will be based on Aroclor 1254 and should be applied to total PCBs. The cancer slope
factor {CSF) is based on a carcinogenicity assessment of Arcclors 1260, 1254, 1242,
and 1016, The CSF (2.0 markg-day ') that will be used is the upperbound slope factor
for food chain exposure (USEPA 2010).

When evaluating potential individual cancer risks, USEPA has established an
acceplable risk range of 1 in 1,000,000 (1 x 10%) to 1in 10,000 (1 x 107) (USEPA
1990). In establishing this range, USEPA accepted the policy that a risk range, rather
than a single risk value, adequately protects public health. When evaluating human
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health risk from ingestion of contaminaled fish, target risk of 1 in 100,000 {1 x 10”) is
applied in most risk-based concenlralions based upon fish consumption. For non-
carcinogenic effects, a hazard index less or equal to 1.0 is considered acceptable.

Additional comparative criteria for the evaluation of fish tissue concentrations include:

« Background PCB concentrations detected in fish from the reference lake and fish ;'f-,;-,
from the rest of the country (ATSDR 2000; USEPA National Lake Fish Tissue :
Sludy 2000-2003).

» The Food and Drug Administration ta!eﬁanm level of 2 parts per million for PCBs in
fish and shellfish as reported in the Toxicological Profile for Polychlonnated
Biphenyls {ATSDR 2000).

R

Additionally, recreational wader exposure to sediment will be considered.

6. Ecological Risk Assessment

e

The cbjective of the ecological risk assessment (ERA) will be to evaluate risks lo AN
benthic invertebrates, fish, mammals, and birds relalive to exposures to PCBs—the d
Site-related COPCs—from surface sediments, water, and food sources. The ERA

will follow technical guidance in USEPA's Ecological Risk Assessment Guidance for

Superfund: Process for Designing and Conducting Ecological Risk Assessments,

interim Final (USEPA 1997). Cther technical guidance used included USEPA's LN
Region 4 Ecological Risk Assessment Bulletins—-Supplemental Guidance to RAGS y 4
(USEPA 2001); the Framework for Ecological Risk Assessment (USEPA 1992b), and o
Risk Assessment Guidance for Superfund, Volume ii, Environmenta! Evalualion

Manual {USEPA 1989b).

o

a

The analysis will represent a baseline ERA (i.e., under an assumption of no fulure h
remedial action). It will also provide information to determine whether or not remedial :
action is necessary based on potential risk to ecological receptors. In accordance

with the USEPA (1997) guidance document, lhe ERA will be organized inte four

principal sections: (1) Problem Formulation; {2) Characterization of Exposure;

(3) Characlerization of Ecclogical Effects, and (4) Risk Characterizalion. Additionally,

a Summary and Conclusions section will be provided in which the risk findings and

perspectives will be summarized.

Selection critera for ecological receptors of interest (ROIs) include potential sensitivity
to COPCs, exposure potential, likely presence at the Site, ecological relevance, trophic
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level, feeding habits, and the availability of life hislory information. Each of the wildlife
ROls lhat will be considered for this ERA are included in the USEPA’s (1983)
compilation of wildlife exposure factors. Collectively, the groups of aqualic receptors
and individual wildlife species selected for evaluation in the ERA are expected lo give a
representative and realistic assessment of the potenlial risk for adverse ecolegical
effects of PCBs at the Site. The rationale for selecting each ROl is discussed below.

Benthic Invertobrates. The benthic invertebrate community lives in constant and direct
contact with sediment and, therefore, may be direclly impacted by COPCs. Benthic
invertebrates have vital funclions within the ecosystem, including serving as a prey
base for higher trophic level organisms and cycling of nulrients.

Fishes. The fish community lives in constant and direct contact with surface water that
may be impacted by COPCs. Indirect exposures are also possible via sediment and
the food chain. The fish community dominates the aquatic ecosystem, in lerms of
biomass, and small- to medium-sized fish serve as a prey base for aquatic-feeding
wildlife.

Great Blue Heron (Ardea herodias). Greal blue herons will be evalualed in the ERA
as a representative of the feeding guild of piscivorous birds. Because Ihey may ingest
fish and invertebrates from the agualic habitats at the Site, hey are exposed to COPCs
through the food chain. This makes this feeding guild an appropriate and
represenlative group for risk evaluation.

Raccoon (Procyon fotor). Raccoons will represent he feeding guild of omnivorous
mammals. The raccoon has been reparted to be the most abundant and widespread
medium-sized omnivore in North America {USEPA 1993). Raccoons also lend to be
more closely associated with aquatic systems lhan other mammalian gmnivores,
although they feed opportunistically from both aquatic and lerrestrial sources.
Exposures to raccoons are enhanced by relatively small territory sizes, as well as their
potential to ingest sediment that may be altached to invertebrate prey.

Mink {Mustela vison). Mink will represent the feeding guild of piscivarous mammals.
Mink is a species often used for ERA because informalion is readily available for this
species (USEPA 1593; Whitaker 1984). The basic requirement for mink habitat is
permanent water. Landform characterislics preferred by mink include irregular
shorelines with brushy or wooded cover, as opposed to open, exposed banks (Allen
1986). The mink represents a very conservative species lo use for ERA because lhis
species is sensitive to chemical contamination and consumes a high percentage of fish
in its diet compared to other mammalian species. However, exposure polential is
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mitigated by their opporlunistic feeding habits and |arge territory sizes, bolh of which
tend to limit \he proportion of diet that is derived from the sludy area. Ifrisks are not
predicted for this species, then risks should not be expected for species with lesser
exposures lo bicaccumulative constiluents {e.g., omnivorous mammals}.

Assessment endpoints are explicit expressions af the environmental value that is to be
protecled, operationally defined by an ecological entity (e.g., fish, birds, mammals) and
ils attributes (e.q., community structure, survival, growth, reproduclion). Assessment
endpoints are selecled based on ecological relevance, susceplibility {which is a
combination of toxicological sensitivity and potential for exposure), and relevance (o
management goals.

A measurement endpoint is defined as a measurable ecological characteristic that is
related lo lhe valued characteristic chosen as the assessment endpeint and is a
measure of biclogical effects. In some cases, it is possible to directly measure the
assessment endpoints selected for evalualion (e.g,, surveys of biological community

quality).

Direct measurement of assessment endpoints minimizes the need to extrapolate
between the measurement and the goal. Comparisens of eslimated exposures wilh
toxicological information for each COPC facilitate the interpretation of biclegical
community data and serve as the primary measurement endpoint where biological
community data are not available. Thus, more than one measurement endpoint may
be selecled lor a given assessment endpeint.

The selected assessment endpoints for the ERA will be:

Benthic invertebrate community structure and function;

Survival and reproduction of fish populations;

Survival and repreduction of bird populations; and

« Survival and reproduction of mammal populations.

“Cammunity structure and function” refer (o the types and diversity of species present
and their ecological roles (e.g., serving as prey for wildlife). Community structure and
function generally do not depend on the presence or absence of any single species.
“Papulation” refers to a group of interbreeding individuals of a single species occurring
within a geographic area.
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The measurement endpoints carresponding to the ERA’s assessment endpoints will
be:

« Comparison of benthic invertebrate community values for the Site to reference
localions;

« Comparison of COPC concentrations in surface sediment to concentralions
associaled with adverse effects on macroinvertebrates;

« Comparison of COPC concenlrations in benthic inveriebrale tissue to
concentralions associated with adverse effects on invertebrales,

« Comparisan of COPC concentrations in surface water to appropriate water quality
standards for lhe protection of aqualic life,

« Comparison of COPC concenltralions in fish lissue to concentrations associated
wilh adverse effects on fish; and

« Comparison of the predicted intake of COPCs In food, sediment, and surface water
to toxicalogical benchmarks for the bird and mammal ROI.

In cases where multiple measurement endpoints are evaluated for one assessment
endpoint (i.e., benthic invertebrates and fish), a weight-of-evidence approach is
employed. Forinstance, the comparison of measured COPC concentrations Lo
toxicological effect concentrations is used in distinguishing habitat-related effects on
the community parameters from potential effects related to COPCs

6.1 Exposure Characterization for Wildlife

Exposure of wildlife receptors will be evaluated in the ERA by calculating lhe average
daily intake of COPCs, generally based on lhe methodology described by USEPA
(1993) In the Wildlife Exposure Faclors Handbook. Daily intake calculations are
required because wildlife are exposed via multiple pathways, including diet, surface
water cansumption, and incidental sediment ingeslion. The equations used lo
calculate daily intakes for avian and mammalian receptors are provided below.

6.1.1 ‘Wildlife Exposure Model

Potential exposure pathways for wildlife receptors at the Site include ingestion of focd
{fish or plants), incidental ingestion of sediment, and ingestion of surface water.
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Inhalation of contaminated air or particles also is a potenlial palhway, however, PCBs
are not expected to significantly volatilize from sediment and surface water. Therefore,
the inhalalion pathway was not evaluated. The daily intake of COFCs for the potential
receptors will be eslimated by he following equation (USEPA 1993):

ADD = [(Crooa® [Rrsct) * (Cuos * IRuas) + (Conter X Ruczcr)] ¥ AUF

BW
where:

ADD = Average dally dose of constituent (milligram per kilegram per
day [mg/kg/day]);

Ciy = Concentration of constiluent in food (ma/kg),

IRfes = Ingestion rate of food (kafday),

Ciea = Constiluent concentration in sedimant {marka),

IRpes = Ingestion rate of sediment (kg/day},

Coer = Constiluent concentration in surface water {milligram per liter
[mafL])

IRater = Ingestion rate of surface waler (liter per day [Liday]);

AUF = Area use factor (home rangefarea of concemn) {unitless), and

BW = Body weight (kg).

Receptor-specilic information is summarized in Table 1. Food ingestion rates will be
derived using the allometric equations of Nagy (1987). These equations are used lo
estimate dry-weight-based food ingestion rates for birds and mammals based on body
mass. However, wildlife do not consume dry focd and these eslimates must be
adjusted to account for the water content of food. Therelore, food ingestion rales were
derived with the following equalions:
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For birds:
IRteed = 0.0582 x B *!
0.2
where: o=
i!:,-.u;.u
IRty = Ingestion rate of food (kg food wet weight ingested per day), H
0.0582 = Mathemalical constant derived by Nagy (1987);
BW = Body weight of the indicalor species {kg); I:
0651 =  Malhemalical constant derived by Nagy (1987); and i
0.2 = Dry weight to wet weight conversion factor (0.2 kg food dry
weight per kg food wet weight).
)
For mammals: AN
E b1
- u
IRigos = 0.0687 x BW***
0.2
where: F‘
. A
IRiod  « Ingestion rate of food {kg food wet weight ingested per day); f 2
0.0687 = Mathematical constant derived by Nagy (1987);
BW = Body weight of the indicator species (kg). a
b
i
0.822 = Mathematical constant derived by Nagy (1987). and -
0.2 = Dry weight to wet weight conversion factor (0.2 kg feed dry

weight per kg food wet weight).

Beyer et al. (1994) provided dala for incidental ingestion of sail and sediment from all
sources (e.g., consumed with prey, consumed in prey, from preening, from excavatian
of burrows, and during other activilies) for several bird and mammal species. For lhe
ERA, it will be conservalively assumed that the rates of sediment ingestion are equal to
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the rates reported by Beyer et al. (1594) for soil plus sediment. Beyer el al. {1994)
expressed scil and sediment ingestion as a percentage of the intake of dry malter in
the diet. However, wildlife do not ingest dry sediment and these estimates must be
adjusted to account for the water content of sediment. Therefore, sediment ingeslion
rates were derived with Lhe foliowing equation:

| S— = IRi0s X 0.2 X licgimert
where:
| S S— Ingestlion rate of sediment (kg sediment wet weight ingested
per day},
IRpeg = Ingestion rate of food (kg food wet weight ingested per day),
0.2 = Dry weight to wet weight conversion factor for foed (kg food

dry weight per kg lood wet weight); and

licdimers = Ingestion of sediment, expressed as a percentage of food
intake (kg sediment dry weight per kg food dry weight;
Beyer et al. 1994).

Site-specific PCB tissue concentrations will be used as exposure inpuls for lhe wildlile
model. Dietary intake will be calculated based on average concentrations of whole
body samples of forage fish.

For this ERA, it will be assumed that 100 percent of the measured body burden will be
bioavailable lo wildlife species. For screening purposes, it will also be assumed that
these species obtain 100 percent of their diet frem Lhe most conlaminated areas.
These are very conservative assumptions that help to ensure that the resulting risk
estimates are protective of these wildlife species. Eslimates of body weights and food
and water consumption rates for each receptor were derived from the available
literalure {Table 1),

The elfects characterization for wildlife focuses on Lhe selection of toxicological
benchmarks for PCBs. Toxicological benchmarks are based on the estimated
concentration of a chemical in a specific medium that is unlikely to result in adverse

effects to the population. For terrestrial receptors, chronic toxicity crileria similar to that
used in the development of human reference doses will be developed. A toxicological

benchmark is an estimate of lhe dose of a constiluent at which no adverse effects are
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likely to occur. Benchmarks will be based on literature-derived No Observed Adverse
Effect Levels (NOAELSs) in the selecled receptor species or in a phylogenelically
related species. Due to differences in avian and mammalian physiolegy, separale
toxicity benchmarks will be developed for each class of vertebrate. Wildlife
toxicological benchmarks were extrapolated from olher mammalian studies (mouse
and rat) or avian studies.

i

[kl
[}
¥
[

The body weights of the test species and indicator species were taken from
Sample et al. {1996), USEPA {1993), and the published scientific [terature. PCB
wikilife toxicological benchmarks are presented in Table 2.

The first element of risk characterization is the comparison of exposure and effects
estimates (risk estimation). If the initial risk estimation identifies a potential risk, the
magnitude and nature of lhe risk is discussed in light of Site observations and key
uncertainties ar biases in the exposure and effects characterizalions. The general
approach to risk characterization for benlhic invertebrates, fish, birds, and mammals 15
summarized below.

TR

|
6.2 Risk Characterization for Benthic Inveriebrates a\% gi

Risks to benthic invertebrate community structure and function will be evaluated based

on multiple lines of evidence, including the toxicological assessment of chemistry data

for sediment and invertebrate tissue (Table 2), and biclogical survey data. An

equilibrium partitioning approach (Fuchsman et al. 2008) will be utilized for screening A
evaluations of sediment quality. _m:;-.:.

6.3 Risk Characterizalion for Fishes

Risks to fish populations will be evaluated based on the toxicological assessment of
surface water and tissue chemistry data (Table 2} and biclogical survey data. ;'
i

6.4 Risk Characterization for Wildlilo

To estimate ecological risks to mammalian and avian ROls, hazard quolients {HQs)
are calculated for each ROl and each COPC. An HQ is he ratio of the measure of
exposure (e.g., measured concentration or modeled dose) to a literature-based value
(wilh comparable unils) that is associated with no adverse effects (NOAEL

benchmark):
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HQ = Exposure Dase (melkg-day)
Benchmark {mgfkg-day)
where:
HG = Hazard quotient {unitless);

Average daily dose {mg COPC/kg body weight-day},
and

Exposure Dose

Toxicological benchmark value (mg COPC/kg body
weight-day)

Benchmark

In general, NOAEL HQ values less than or equal to 1 indicate that there is no
ecological risk. Although HQ values much greater than 1 can be assumed to
describe risks that are more severe than those associated with HQs that slightly
exceed 1, HQ values should not be interpreted literally or as probabilities. For
example, an HQ of 0.5 does not reflect a 50 percent prebability of adverse effecls
and an HO of 4 does not necessarily indicate adverse effects twice as bad as these

associated with an HQ of 2.
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Table 2. Ecotoxicological Screening Benchmarks, Lake Chautaugua, Crystal Springs, Mississippl.
Total PCEs

Assessment HOAEL TRV LCAEL TRV References
(mafkg/day) (mgrkg/day)

Fish lissue* 5.1 26.3 Berlin ot al, 1981

Invercbrate lissug® 5 27 Nimmo et al. 1974

Birds 06 1.8 Dalhgren ot al. 1572

Mammals 0.36 1.28 BTAG

Mink 0.1 0.23 Halbrook et al. 1559

LOAEL Lowest Observed Adverse Effect Level,

mo'kgiday  Milligrams per kilegram per doy.

NOAEL Mo Observed Adverse Elfect Level.

pCH Polychlerinaled Biphenyl.

TRV Toxicity Reference Valug.

TRV values for tissues are in milligrams per kilogram {mg/ka).

References:
Biological Technical Advisory Group (BTAG) - USEPA Region 8 (DON 1995).

Betlin, W.H., R.J. Hesselberg, and M.J, Mac. 1881. Growth and mortality of fry of Lake Michigan lake troul during
chronic exposure to PCBs and DDE, p. 11-22. In: Chiorinated hydrocarbons as a facter in the reproduction and
survival of lake trout {Salvelinus namaycush) in Lake Michigan. U.S. Fish and Wildlife Service Technical Paper 105.

Dahlgren, R.B., R.L. Linder, C.W. Carlsan. 1872, Polychlerinated biphenyls: Their elfects on penned peasanis.
Enviran. Health Persp, 1: 88-101.

Halbrook, R.S., R.J. Aulerich, S.J. Bursian, and L. Lewis. 1999, Ecclogical risk assessment in a large river-
reservoir: B. Experimental study of the effects of polychlorinated biphenyls on reproductive success in mink,
Environmenlal Toxicology and Chemistry. 18: 649-654.

Nimmo, D.R., J. Forester, P.T. Heitmuller, and G.H. Cook. 1974. Accumulation of Aroclar® 1254 in grass shrimp
{Palaemonctes pugio) in laboratory and field exposures. Bulletin of Envirenmental Contamination & Toxicology
11(4): 203-380.
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Appendix A

Balhymetry Map for Lake
Chautauqua
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Launch Ramp
Rebar 1 32.00018, -90.367147
Rebar 2 31.99840, -g0.364611

Rebar 3 31.99641, -90.362272

EoooW

Stand Pipe

g | ST

Lake Information:
Area: 22.55 Acres
Max Depth: 17.4 f1
Mean Depth: 7.62

Mapping Information:
Data Collection Performed: August 2008
GPS: Mapping Grade (sub-foot accuracy)
Points Collected: 14,601

Lake Level: Full
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Appendix B

Lake Chautauqua Sediment Sample
Results and Location Map,
Octeber 2008
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Lake Chautaugua Sediment Sampling

Crystal Springs., Mississippi
On-Site Laboratory Anaktical Resuks

Detober 2008
sE==
Dala
Duptsaln Spit' || Coblecind
LCP-5ED.001 = YES 15-0¢c1.08
LCP-Duplicata LCP-SED-001 YES 15.0ct-08 .
LCP-SEQ-00Z T3] 15-0c-08 | 0905 | 15-0ct08 14
LCP-SED003 HO 15-0c1:08| 0932 | 15.0¢1-08 1.1
LCP-SED-O4 na 150108 | 0517 15-0c1-08 11
LCF-SED-005 =) 15-0c1-08 | 09:30 | 15-0c108 1.2
LCP-SED-004 = 150ck.08'| 0342 | 15-Dc1-03 0,80
LCP.SED-DOT =) 150ct-08 |  03:50 [ 15-0<t.08 1.6
LCP-SED-D08 N0 15.0c1-08 | 09:55 | 15-0ct.DB 0.71
LCP-SEQ-00D =] 15-0cl-08 | 1005 | 15-Ocl0n 1.1
LCP.-SED-010 NO 15-0c1-08 | 10:18 | 15-0<1.08 1.1
LCP-SED-011 [T=] 150c08 ] 10:33 | 15.0ct.08 0.5%
LCP.SEDD12 N3 15-0ct-08 | 1228 | 15-0ci0a 1.3
LCP-SED-013 YIS 15-0et08 | 1250 | 15-Oct-08 13
LCP.SED-D14 O 15-0ct-08 | 13200 | 16-0¢c10B 141
LCP-SEDIS =) 15-0:4-08] 13:12 | 16.0c1-03 1.0
LCP-SED-D16 = 150¢t:08 | 1322 [ 16.0ct.08 1.2
LCP-SED-DIT HO 150c-00 | 13:30 | 16-0ct-0B 0.9
LCH-SED-018 =) 15-0ct-08 | 1338 | 18.0c1-08 0.71
LCP.SED-019 na 15-0ct-08 | 13:47 | 16-Ocl-08 .71
LCP-SED-020 ] 15-0ct-08 | 13528 | 16-Dct-0B 0.86
LCP-SED-021 KO 1500108 1408 15008 0.70
LCP.-SED-022 =) 15:0ct08 | 75232 | 16.-0cl-08 B.75
LCP-SED.023 =] 15-0¢1-08 | 1645 | 16-0ct-08 0.72
LCP-SED-DZ4 10 150c1.08 | 17.05 | 16-Oct.08 0.23
I iCrSEh02% Tt 15-0ct08 | 1718 | 16-0ct-08 0.48

1. “¥es® indicates thal this sample was spit and the 1piit 2anple analyzed by the aff-site labaratory,

MDEQGOO001226
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Comparison of On-Sita and Of1-Sila Loboratory Spit Sample Analyies

Laka Chaulaugqua
Crystal Springs, Mississippi
Oclaber 2008
= — = -

_.::_ e -:: R . w - % Ly - . Dpﬂ.ﬂ.T .. uﬂ-ﬁ“-l'- ]
g, et Rt e taborstoy [ fFLaboratory |
.= Sample Hame. " *-| SsmpleDate |Resutt imgo)| | Result (maiia)|:

LCP.SED-001 150108 0.22 0.30

LCP.Dugiscate 15-0e1-08 045 0.30

LCP-SED-013 15-Oct-08 1.30 i

LCP.SED-025 15-0ct08 oo L8

MDEQGO001227




LA g

MDEQGO001225

AT

LARL CHALITALENIA
§FITION

SENMENE SANFPTE

a=tT il
o Al

fea e
e

£
ety

WS

IRIrFARL TG
BMLCAMLTE 1
U AR Ml
w0} it

e il laers i ....

RAAREY i 28 Mrd

-

e

L.

N

I N D O OB OB I O ED B B OB OB B OB W B &




= =3 = B = =S S

= A B3 & B B B3 B E E3 &

ARCADIS
Appendix C
Fish Analylical Results and
Advisories from Lake Chaulaugua
Baca.wo vt
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Sample Name

Mississippi Department af Environmental Quality
Office of Pollution Coatral Labaratary
1542 O1d Whitficld Road
Peard, MS 19208

PPCBs in SoilfFish

5413

Mise Info SF00013 Lake Chautauqua (8 Cryatal Spriaps
Date Acquired  06/23/00
Operalor ns

Name o Amount (pph) MQL
Arochlor 1016 Mot Detected 340
Arochlor 1221 Nat Dietected 670
Arochlor 1232 Mot Detected 34.0
Arechlar 1242 Mot Deteeted 34.0
Arochlar 1245 Not Deleeted 34.0
Avrochlor 1254 Not Delected 7.0
Arochlor 1260 * Trace (64.0 ppb) 61.0
Surropales

% Recovery Limits

TCMX () (38-134)
ncn 67 (31-132)
Comments; * Relpw MOL,




Sample Name

Mississippi Depariment of Environrental Quality
Office ol T'allution Caniral Laberatery
1542 Old Whitfield Road
Peard, IS 39208

PCBs in Seil'Fish

544

Mise Info SF00014 Lake Chautauqua (@ Crystal Springs
Dale Aequired  D&23/00
Operalor ns

Mawme Amaunt (ppb) MOL
Arachlor 1016 Not Detected 340
Arachior 1221 INot Detected G70
Amchlior 1232 Mot Detected 34.0
Arachlor 1242 Not Detecled 2 340
Arachlar 1248 Mot Detected 34.0
Arochlor 1254 Mot Delected 67.0
Arochlor 1260 720 ppb 67.0
Surropates

e Recovery Liralts

TCMX 19 {15-134)
DCci Bl (31-131)

Commenls:




@ @

Mississippi Department of Environmenlal Quality
O Tice of Pallutiva Conlrol Laboratory
1542 Old Whitfield Road
Peard, MS 39208

FCEs in SoiUTFish

Sanple Name 5415
Milse Infa SFO00015 Lake Chautauqua {@ Crystal Springs
Date Acquired  06/23{00
Operator DS

Name Amaunt {pph) MOL
Arschilor 1016 Mot Betected 330
Arschlor 1221 Mot Delccted 670
Arachlor 1232 Mat Detected 340
Arvchlar 1242 Mat Detected 34,0
Arechlor 1248 -MNot Delected 340
Anchlor 1254 Mot Detected 6T
Areclilor 1260 73.6 pph G7.0
Surrogatcs

/s Recovery . Limits

TCVEX 54. {35-134}
Dca 58 (31-132)

Commenls:




Mississippl Department of Environmental Quality
OfMice of Palletion Contrel Laboralory
1542 Od WhitField Road
Pearl, M5 37208

PCB3 in SoilFish

Sample Name 5416
Misc [nfo SFD0016 Lake Chautauqua (@ Crystal Springs
Date Acquired 0623100
Operator DS
Name Amount (ppb) MQL

Arochler D16 Not Detected 4.0
Arochlor 1221 Not Detected 670
Arochlor 1232 Nat Detected 4.0
Arochlor 1242 Mot Lhetected KRR
Arochlor 1248 Mot Detected 4.0
Arochlor 1254 Mot Delected 67.0
Arochlar 1260 * Tracec (40.0 pph) 67.0
Surrapates

% Recovery Limits
TCMX T2 {18-134)
Dee 76 {31-132)
Comments: * Delow MO,




Samplc Name

Mississippl Department of Environmental Quality
OfTice of Pollution Central Laboratory
1542 Old Whitlield Road
Pearl, M5 39208

PCBs in Soil/Fish

5417

Mise Info SF00017 Lake Chautauqua (@ Crystal Springs
Date Acquired  06/23/00
Ciperatar ns
Name Amount (ppb) MQL

Arochlor LRI ot Detected 340
Arochlor 1221 Mot Detected 670
Arochler 1232 Mot Deteeted 4.0
Arochlor 1242 MNot Detected 34.0
Arochlor 1248 Mot Detected 34,0
Arochlor 1254 Mot Delected 67.0
Arochlor 1260 69.0 ppb 670
Surropales ;

s Recovery Limica
TCMX 50 {38-134)
DCB 55 (31-132)

Comments:




Sample Name

Missisippi Department of Envirenmental Quality
Office of Pollulion Conlrol Laberatory
1542 Old Whitlicld Road
fFearl, MS 39208

PCBs in Soil'Fish

5315

hiie [nfo SF00009 Chavtauqua Lake (@ Crystal Springy
Date Acqquired 0612700 '
Operater DE

Name Amount (ppb) MQL
Arochler 1016 Mot Detected 34.0
Arachier 1221 Mot Delected 670
Arvchlar 1232 Mot Detected 4.0
Arochlar [242 Mot Detected - 340
Arechlor 1248 Mol Detected 340
Arschler 1254 Mot Delected &§7.0
Arvchlor 1260 149 ppb 134
Surropatfes

“a Recovery . Limils

TCMX 50 {38-134)
DCB 57 (31-132)

Commenls:




Sample Name

Mississippi Department of Environmental Quality
Office of Pollution Contre} Laboratory
1542 Old Whitfield Road
Pearl, 445 39208

FCUs in SailFish

56

it [ofo SFQ00010 Chautanqua Lake @ Crystal Springs
Date Acquired  0S/L2/00
Cptralor Dns

Mame Amount (ppb) MQL
Arschlor 1016 Mot Detected 34.0
Arochlor 1221 Mot Detecled 670
Arochlor [232 Mot Detected 3.0
Arochlor 1242 Mot Detected i .0
Arochlor 1248 Mot Detected 34.0
Arochlor 1254 Mot Delected 6740
Arochlor 1260 202 ppb 134
Surropates

%% Recavery ; Limils

TCMX 78 {36-134)
pca 78 (31-132)

Commenls:




Mississippi Department of Envirenmental Quazlity
Office of Pallution Contrel Laboratery
1542 Old Whiificld Rozad
Peard, MS 39208

PCBs in SoilfFish

i

Sample Name 5317
Misc Info SF00011 Chautauqua Lake @ Crystal Springs
Date Acquired  06/12/00
Operator ns
Name Amaount {pph) MQL

Arochlar 1046 Mot Detected 34.0
Arochlor 1221 Mot Detected &70
Arochlor 1232 Mot Detected 34.0
Arochlor 1242 Nat Defected 340
Arochlor 1248 Mot Detected 4.0
Arochlor 1254 et Delected 67.0
Arocblor 1260 420 pphtr 335
Surropates

%e Recovery Limits
TCMX 68 (38-134)
nce 81 (31-132)
Comments;
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FAX

—_— -

[Tn::: Anastasia Hamel From: Gretchen Zmitrovich

I

Office of Pollution Control

P.O. Box 10385

iemawm oo | Jackson, MS 39289-03835

Phone; 810-497-4503 Phone: 601-961-5240
Fax: 810-497-4441 Fax: 601-961-5300

e ————— — — Tr—— X Jj
Date: August 25, 2000 Rouline i Priority

Number of pages, including this onp: 2

Message: Here are the fish resulls that 1 told you | would fax. |f you have any
questions about the samples, please call Henry Foimar at 601-383-3910.
o4
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Jur=16=01 31:i7ed Srem-scey cAw NTaTEEN T=04F P OCL/0IT  FedlS

STATE OF MISSISSIPPL
[rantn Fussdsil Mutopone, Geianon

Mizyssirr DEFADLTMENT OF ENVIRONMENTAL QUALLTY
Citatias H. Cridoum, Bl Dpecmor

Jone 16, 2000

FOR DMMEDIATE RELEASE Contecr; Jennifer Griffin
(601) 61-5726

Lake Chautanqua Water Clean
Limited Consumption of Fish Advised

The Missinippi Deparmuent of Buviroumental Quality (MDEQ) has completed analy s of water
and flsh gxmples from Lake Chsurauqua at Crysial Springs and the preliminary resulis indicate oo
contaminstion in the lake wxier, However, three of the four fish ;amples contalned memsursble
levels of polychlorinated biphenyl’s (PCBs). MOEQ is 2dvising that the cansumption of fish
from Lake Chagtauque at Crysial Springs ba liorited witil more dainitive tezutts ize avanlable.

PCBs accumulaie in the fatty tiseue of fish and axe usually higher ip the Jarper to older fsh
Bocmise af this MDEQ i3 concerned mere with the consenpion of larger fish in the lake
MDEQ will be condnering sdditicnal sanpling and analysis of fich from Lake Chautanqua a
Crystal Sprisgs end will share resulu with residents as thoy brcome available,

PCB1 ore a group of organio chemicals in venoud miboures tha wese used primarily os cooling
aycrrs in eluctrica! trunsformers and otbor clectrical devicos. The nse of PCBs was bammed in
1577,

Additionslly, the MDEQ has comspleted offsitc sseopling and analysis of water at the City of
Crystal Springs vwimming poot and has detcrmined that there it no contaminanon in the water at
the swimming pool. The MDEQ has advited the City dist they may open dis swimming pool
Ten remle tken fom the Crystal Springs water supply also indicale no contaminarion.

P
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June 13, 2001

Ms, Linda Caston

City Clork

City of Crystal Springs
Post Cffice Box 473
Crystal Springs, MS 39059

Dear s, Caston

As you and Gretchen Zmltrovich discussed an the phane on June 7, 2001, the Mississippi
Department of Environmental Qualily (MDEQ) and the Mississippl Dapantment of Health {MDH)
are Liting the precautionary fish cansumplion advisory on Lake Chautauqua. This precautionary
advisory was placed on (he Lake after fish samples collected and analyzed by MDEQ showed
that the fish had low levels of PCB contamination. At that ime, Ihe Mississippi Fish Advisory
Task Force. composed of representalives fram MDEQ., MDH, and the Mississipp Departinient af
Wildlife, Fisheries. and Parks, siarted a review ol the data collacied from the fish and the health
risks involved with tha consumption of thesa fish, While tha Task Forea was conducting its
review, the City of Crystal Springs voluntarily chose to put @ ban on oll fshing ot the Lake,

The Task Force has finished its review and has concluded lhat wating fish from the Lako daes
not pose a significant health risk. MDEQ will be issuing a naws release next week advising the
public that the precautionary fish consumption advisary has been lifted. One of the floals the
City set {or this project was 1o relurn the Lake to full use by the City's cilizens; MDEQ conlinuas
to warx with all parties in this matter to assure that goal Is accomplished,

We would like to thank you for your centinued cooperation with this matter. |f you have any
questions, please comtacl Henry Folmar at 601-664-3910 or Ms. Zmitravich at B01-961-5240,

Sincerely,

Bﬂ”ﬁm{{f}
Tony Russell, Chigf

Uncantrallad Sites Saclion

Muslman Letter te Coston remowal af Lay sdvisary_B-13.010 fqr}
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For Immediate Release CONTACT: Linda ¥aught
601.961.5053
Phil Dass
601.961.5100

Majority of Mississippi Waters Free From DDT
fle Aware, Not Alarmed is Message of MDEQ Fish Safety Study
Agency Pos's Two Advisories, Lifts Two
JACKSON, Miss,, Juns 26, 2001 -- According to recent mtensive studies, fish across most of the
state have been found free from harmtul levels of DDT and Toxaphene, said Charles Chisolm,
executive director of the MDEQ, Farm-mised catfish were shown to continue to be safe.

“Cur study dentifics certain areas where people should be aware and hmit their
consumption of a few kinds of fish but show no reasen for alarm,” said Chisolm,

Field work for a Delta-fish study began in May 2000 and was made possible by a grant
from the Environmenta) Protection Agency. Over the past few years, MDEQ has conducted
ambient and comprehensive studies on fish tissue across the state, Previous studies paved the
way for MDEQ's Fish Advisory Task Force to adopt advisory standards for ether specific
conlaminants including dioxin, polychlorinated biphenyls (PCBs) and mercury.

Two-Thirds of State Not Affceted by DDT

The study found that DDT and Toxaphene contamination are not an issue for more than
two-thirds of the state. Today and histoncally, average results of repeated studies of these
substances found in Massissippt fish tissue have fallen below the federal Food and Drug
Administration's allowable standards, Only a few species of fish in the Delta, where the use of
these chemicals was most prevalent, exceed Mississippi's rewly developed, more stringent
standard

“We strenpthened our eritenia to make certain the people of Mississippi are protected.
Mississippians should be able to consume wild caught fish and not be exposed to waucceptable ar
unsafe levels of these substances,” said Bruce Brackin, Deputy State Epidemiologist. “Our
conservative approach is based on the best available science, and recert intensive fish tissue data.
There is reason for caution, but not preat concern,™

=Iore-
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ADD ONE/MDEQ ISSUES/LIFTS FISH ADVISORIES
Farm-Raised Catlish Sale

“We wani io make it clear that there is absolutely no reason to be concerned about farm-
raised catfish,” said Chisolm, “Catfish farms are professional opzrations, with ongoing testing
and the fish have grain-fed diets. They have been shown in repeated tests, including our own, to

be frec of significant levels of pesticides.”

Fish Advisery P'osted For Large Portlons of Delia

The study’s findings show that elevated levels of DDT and Toxaphene are confined to
only certzin types of fish in the Delta tegion concentrated east of the Mississippi River levee and
west of the blufT hills area, MDEQ tostay imposed a fish advisory for a large partion of the
Delta, recommending consumption of no more than two meals per month of buffalo, carp
and gar and to not eat more than two meals per month of catfish larger than 22 inches.
Further, MDEQ recommends people not consume any size buffalo fish from Rochuck Lake.
Delta lakes, located west of the Mississippi River levee, where fish were found to be free of
clevated levels of DDT and Toxaphene are NOT covered by the advisory. These lokes include
Hom, Tunica, DeSoto, Beulah, Whittington, Ferguson, Lee, Albermarle and Chotard,

Editors Note: See fact sheet for detailed list of unaffected waterways.

Mast Fish Not Alfected

Most popular game fish throughout the Delta: bream, crapypie, bass, fresh water drum and
small- to moderate-sized catfish are NOT affected by the advisory. “'Fish in those Delta lakes
tacated west of the Mississippt River levee are in great shape,” said Phil Bass, director of MDEQ

Pollution Control,

Mercury Advisory l'osted

The MDEQ study found elevated levels of mereury in Grenada Lake ond the Yalobusha
Kiver, affecting Irgemouth and spotted bass and catfish larper than 27 inches. A fish
consumption advisory has been issued for women of childbearing age and childien under seven to
cat not more than one meal of bass ar large eatfish from these waters every two months,
Everyone else 1s advised to limit consumption to no more than one meal every two weeks, This
advisory extends from Eighway 9 on the upper end of Grenada Lake downsiream to

Highway 8 near Holcomb. [t includes the entire lake and the tailwaters below the dam.

~TOre-



ADD TWO/MDEQ ISSUES/LIFTS FISH ADVISORIES

Overall Good News

“From a statewide perspective, we believe we have o betier understanding and comfon
level of what substances are where,” said Bass. “We're extremeiy pleased to find that DDT and
Toxaphene contamination is not a preblem on the Mississippi River side of the fevee which is 2n
area widely used for recreation and fishing, Farm-raised catfish have ence again been to shown
to be free of enviranmental contaminants, Most pamefish in the Delta 15 well as the rest of the
state are unaffected and safe to cat,” said Bass.

“Fishermen who follow this guidance can safely cansume fish statewide

Advisories Lifled in Other Parts of Mississippi

MDEQ and the Department of Health also today lified consumption adviseries on fish
from lzkes in Crystal Springs and Hathesburg.

An August 2000 precautionary zdvisory for PCBs in Lake Chautaugua in Crystal Springs
has been removed. This action is based on results of fish tissue samples collected and tested by
the Department of Environmental Quality and reviewed by the Mississippi Fish Advisory Task
Force. MDEQ has tested fish (rom the lake on two different oceasions, and the results show that
fish from the lake do not pose a health nsk,

State officials also lifted an advisory for Country Club Lake in Hattiesburg, This
edvisery has been in place since 1987, when the lake was contaminated by the releasc of waod
treating chemicals, The wood treating facility has been closed, and remediation efforts at the site
arc in progress. Pentachloropheno! (PCP) was used in the 1970s and 1980s for pressuce treating
tumber. Dioxin was an unintentional byproduct and contaminant ereated by the manufacturing
process of PCP and other chemicals. After years of testing, results show that concenltrations of
these contaminants have declined to the point that they are no longer a human health risk.

MDEQ will work in pannership with the Departments of Health and Wildlife, Ficheries
& Parks 1 get the word out in areas affected by the advisaries. Repeated briefings, fliers and
public service announcenents will be a part of the outreach program,

it

Editors Note:  Please visit the Mississippi Depariment of Environmental Quality's

weosite, www deq state ms.us and click on News to download reproducible maps showing the

affected locations,

(7)
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Checklist for Ecological Assessment/Sampling

LSITE DESCRIPTION

1. Site Name:

Location:

County: . City: State:

2. Latitude: Longituds;

3. Whatis the approximate area of the site?

4. Is this the first site visit? O yes Ol oo [fno, attech trip report of previous site visit(s), if available,

Date(s) of previous site visiis):

3. Please attech to the checklist USGS topoprophic map{s} of the site, if available,

6. Are nerial or other site photographs available? O yes ino IMyes, please atiech amy availahle photo(s) to the site
map at the conclusion of this section.



_ 7. The land use on the site js:

% Urban
%o Rugal

%% Residentiz)

% Industrial {Dlight O heavy)

% Apricultural

{Crops:

% Recreational

(Peseribe; note ifitis a park, ete.)

. % Undishrbed

| % Other

8. Has any movement of soil taken

The aren surmimding the site is:
_mile radivg

— % Urban

__ % Rural

__ % Residentinl

% Industrial (O ight O heavy)

% Apnculiurs]

—

{Crops:

= 5% Reereational

{Deseribe; note ifit i a park, ate)

_ % Undisturbed

%% Other

place at the site? O yes Ono, Ifyes, please identify the most likely cause of this

disturbance;
Agpricultural Use Heavy Equipment Mining
= Natura! Events Erosion Hher

Mease describe:
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9. Do any potentially scrsitive environmental areas exist adjacent (o or in proxituty to the site, c.g., Federzl and S1ate

parks, National and State monuments, wetlands, pruiric potholes? Remenber, JSinod plains and wetlands are not
always obvivis; do not anvwer "no” without eonfirming informuation.

Please provide the source(s) of mformation used to ideny {yy these sensitive arcas, end indicate their general location
on the site map,

10, What type of facility is located ot the site?

{J Chemical C1 Manufactusing [3 Mixing O Wasmte dizposl
O Other (specity)

11, What ore the suspected contarinants of concern ot the site? If known, what pre the maimum coneetration levels?

12. Check any petentinl routes of off-site migration of contaminants observed ot the site:
0 Swales [3 Depressions O Drainage ditches

U Runoff L1 Windblown particulates 01 Vchicular traffic
[ Other (specify)

13. Ifknown, what is the approximate depth to the water tahle?

14, Is the direction of surfice mne®™ epparent fram site ohservalions? O yos O no [£yes, to which of the following

docs the surfece runofT discharpe? Indicate all that agply.

3 Surface woter O Groundwater O Sewer {3 Collection impaundment

15, Ts there a novigable waterbedy or tributary to a navigable waterhady? Cyes ne
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LA. SUMMARY OF OBSERVATIONS AND SITE SETTING

Completed by

Additional Preparers

Affiliation

Site Manager

Date




1. TERRESTRIAL HABITAT CHECKLIST

A, WOODED

I. Arethere any wooded nreas at the site? O yes Dl no 1 no, go 1o Section 1B: Shrub/Scrub,

2. What pareentage or area of the site is wooded? (% weres), Indiezte the wooded area on the site map

which is attached to & copy of this cheeklist. Plesse idenify what information was used 1o detesmine tee wooded
trea of the wte,

3. What i3 the dominant type of vegetation in the wooded zres? {Cirele one: Evergreen/Deciducus! Mixed) Provide o
phatagraph, if availoble.

Daomunznt plane, iF known:

4. What s the predoménant size of the trees ot the site? Use dinmeter at breast height.

O 06 1n. O 6-12an, O >12in.

3. Specify type of understory prosent, if known. Provide o phetograph, if ovailable,

1. SHRUB/SCRURB
L. Is shrubyserub vepetation present at the sit=? O yos (oo Ifno, £a to Section HC: Open Field,

2. What pereentzge of the aite is covered by scrub/shrub veprtmion? { S peres). Indicate the nreas of

shrubfserub on the site mag. Please idertify what information was wed 1o desermine this srea

3. What iathe dominznt type of scrubfshreh vepetation, if known? Provide o photoyroph, if available,

4. What is the approximate average height of the scrub/shrub ve pETR o7

0 0.2 ft, 3 2-51t. O=51,



5, Based o site ehservations, how dense is the serubyshrub vegetation?

O Dense O Patchy Ol Sparse

Inc, OPEN FIELD

. Arcthee open (bare, bamren) ficld areas present 2t the site? [3 ye3 oo If yes, please
indicate the typz below:

£ Prairiefplaing 1 Savarnzh ] Old ficld [T Orher (specify)

2. What pereenioge of the sitc is open field? { ¥ acres). Indicute the open ficlds on the site map.

3. What isfere the domminant plantfs)? Provide a photograph, il availoble,

4. What is the upproximate average height of the dominant plam?

5. Describe the vegetation cover: [ Dense [J Sparse O Patchy
I, MISCELLANEOUS

1. Ascother types of temmestnnal hobitats present at the site, other than woods, scruby'shreh, and open field? Clyes (o
I yes, identily znd deseribe them helow,

2. TDxezerthe the terrestrinl miseellancous hobitatfs) and identify these srex(s) on the site map.
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3. What ebscrvations, if any, were made at the site reparding the presence andfor absence of insects, fish, birds,
muummaly, el ?

4. Review the guestions in Sction [ to determing if any additional habat cheeklists should be corepleted for this site.




I AQUATIC HABITAT CHECKLIST — NON-FLOWING SYSTEMS

Nate:  Aguatlc systems are offen associated with wetland habitats, Please refer do Section ¥V, Wetlard Habitat
Checklive.

I, What type of epen-water, non-flowing system is present at the site?

1 Metoral (pond, lake)
L1 Astificielly crested (J2goon, reservoir, canal, impaundment)

2. If knerwn, what t5 the name(s) of the waterbody(ies) on ar adjacent to the site?

3. Ila watetbody 15 present, what are {ts known uses (e recreation, pavigation, ete.)?

. What is the approximate size of the waterbody(ics)? __ acre(s),

3. Isany aquatee vegetstion present? Clyes Clno I yes, please identify the type of vegetation preseat if known.

O Bmergent [ Submerpent Ll Floating

6, ICknown, what is the depth of the water?

7. Whatis the general composition of the substrate? Check sl that apaly.

[1 Bedrock 3 Sand (coarse) O Muck (fme/black)
0 Boulder (>10 in.) [ Silt {fine) 01 Debris

O Cobkble (2.5-10m.) [0 Mar] (shells) [ Detritus

0 Gravel ((1-2.5 1.} O Clay (slick) ] Conerete

C1 Cther (specify)

8. What is the source of water in the watcthody?

1 Kivar/Sueam/Creek [ Groundweter 1 Other (specify)

(1 Iidustmal discharge 01 Surlacs runntf



- 9,
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12,

13

Is there a discharge from the site ta the walertbady? Clyes CIno If yes, please describe this
dischorge and its path.

Is there s discharge from the waterbody? Ul yes Clna If yes, and the information is available, identify from the list
beiow the envionment into which the waterbedy dischaspes.

0 River/Stream/Creek [ oposite [ offsite Digtanee. -
[0 Groundwater 0 onsite £ olfite

£ Wetland O onsite ] offsite Distance

O Impourndment 1 oosite 0 offsite

Identify any field mexsurements and observations of water guatity that were made. For those parameters for which
data were callected provide the meanzement end the units of measure below;

Arca
- Depth (average)

Temnperature (depth of the water a1 which (e teading was takem)

pH
Dissolved axygen
Salinzty

Trbidity (clear, slight]y witid, turbid, opaque) {Secchi disk depeh

Sae )

r— Other {specily)

Dezcribe ehserved color and ares of colomtion,

Mark the open-water, non-fowing system on the site ma rattuchied to this checkliar,
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14. What observations, if any, were made 2t the waterbody tegarding the presence andfor absence of benthie
macrainverichrates, fish, birds, mammals, etc.?




¥, AQUATIC IABITAT CHECKLIST — FLOWING SYSTEMS

Note:  Aquatic systems are often associated with wedand kabitats, Please refer fo Section ¥, Wetlund Habivat

Checkfise,
1. What type(s) of flowing water systemis) is {zre) presen: at the site?
] River {0 Sweam L1 Creck
01 Dry wash 1 Arroyo (1 Brogk
3 Adtifictally 01 Irtermitient Stream [ Channeling
crented [ Qther (specify) L
{ditch, cte.)

2. I known, whet is the nome of the waterbody?

3. For natumal systems, sre there any indicators of physical alteration (e, channeling, delris, cte.)?
L1 yes [ no Iyes, please describe indicators that were observed.

4. What s the peneral composition of the substrate? Check all that epply.

O Bedrock [ Sand {coarse) O Muck { fine/bleck)
[0 Boulder (=10 in.) O il (finc) O Debris

[1] Cobble (2.5-101n.) [0 Marl {gheils) Cl Detmitus

01 Gravel (.1-2.5 in.) O] Clay [slick) O Conciete

C1 Ocher (specily)

3. Whatis the condition of the bank {c.g, height, slope, extent of vepeiative cover)?

6. Tsthe system influenced by tides? [Tyes [ no What infarmetion was used [o make this delermination?
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Appendix E

USEPA-Recommended Targat
Species for Infand Fresh Waters




3. TARGET SPECIES

e s iR e e e . ]

___Table 3-1. Recommended Targel Species for Inland Fresh Waters

Family name

Parcichihyidae

Centrarctidas

Pereidap

Cyprinndae
Catostendan

letaluricdae

Esocidae
Salmondap

Comman name
YWhite bass

Largemauth bass
Smalimouth ksss
Black crappic
White croppe
Walloye

Yoellow percn

Cammoen carp
White sucker

Channal cmlish
Flathead eotlish

Morthem pike

Lake troul
Brown trout
Rainboyw rout

Sciemlific name

Morone chrysops

Microplerus salmoides
Micropierus dofomiewl
Pomoxis nigremaculalus
Pomaxis annulicis

Stirostedion wirourm
Perca Mavescens

Cyprinus carmio
Calostomus commersent

letalirus pnctitus
Pylodictis olivars

Esox fucius

Salvefinus nanmaycush
Salma frutta
Oncorhrynchus mykiss®

‘Formerly Saimo qairdners,

Table 3-2, Recommended Target Species for Great Lakes Waters

Family namep
PE:::n:hthyan .
Contrarchidag
Parerdae
Cyprinkdae
Catostonmitiae
totalueidon
Esocitac

Satmgidae

Common name
White bass
Smalimauth bass
Yaleyr

Common carp
White stechker
Channel catfish
Muskellunge
Chinoo salmon
Laxe trowt

Brown trout

Faintyoes iront

Sclentilic name

Morope chrysops
Micropterus dolomiow
Strpstedian wilreu
Cyprinus corpio
Catosiomus commeson
fotalurus punetaius
Esax masquinongy
Orncothynchiug 1sehawyiseha
Salvahnus namaycush
Salmao tritta

Ctcorhvinchus mykiss®

‘Fermerly Safma gairdner,
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