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1.0
INTRODUCTION

GiU Crcct L e rodl urban channelized stream which traverses chemicai manufacturing

plans ad bt Et du Pont de Nemours and Company, Inc. (Du Pont) and Olin

Corpmb(CbI Scdiments in the section of Gill Creek bordering the two properties

werc d (in scparate projects) by the companies in 1981.

ln lgtl Q| 1990, additional investigations were undertaken by the companies to

rm{f t|5cu contamination downstream of the properties (within the conlluence

of C {C* d thc Niagara River) and residual contamination from depositional

scil dEr rhe creek bordering the properties. These investigations have

orflhtb Gill Creek Sediment Study (WCC, 1989), and the Risk Assessment for

RcflQlc (WCC, 1990). The Risk Assessment recommended that two areas of

rhc dbttl3llcd for remedial action. The largest of these areas is the area between

tb ff lq:tcs and the confluence with the Niagara River (referred to as Area 1).

Tb dtrl (referred to as Area 3) is located between the nvo plant properties in

. tnr Q ur the Adams Avenue Bridge. Results of the Risk Assessment

iorldtbruddnl concentrations in the sediments located in the area of Gill Creek

crcrib SElb Road upstream to Buffalo Avenue (referred to as Area 2) and in

tb lfln lhcr domstream of Gill Creek (referred to as Area 4) do not appeiu to

pocc r th D hman health and the environment.

Thb &- i rryplemental to the Risk Assessment. It describes the environmental

basb b rcCa nacommendation concerning areas requiring remediation. Section 2.0

prcrcdr D F*ct history (including previous remediation programs) and summarizes
the rcsb d bw*igations performed previously. Section 3.0 describes ecological

conditirn b Gitl Geck and relates available biological and ecological information to

the actnl pttdcrl and chemical conditions within Gill Creek. It is focused on the
previorsly rdhted area (referred to as Area 2), since this area is not proposed for
further remcdiuin Conclusions regarding the effects of the depositional sedimenrs

sllol
R.PTS.Y.GCI
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within Area 2 m equadc life are included in Section 4.0.

Section 5.O
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2.0
PROJBCT DESCRIPTION AND HISTORY

This section presents background information conce^ing the Gill Creek Sediment
Project and summarizes the data obtained from previous studies.

2,I EI\"VIROh{MENTAL SETTING

Gill Creek rises in a marshy area in tbc Torm of l,ewiston and flows south,
approximately 7.5 miles to its conllucre with the Niagara River. The Gill Creek
watershed is approximately 14 square Eiles. Approximately 2 miles north of the
confluence, Gill Creek is dammed to brn ltyOc Park l-ake, which covers approximately
32 acres. North of Buffalo Avenuc rd bcbw Hyde Park I-ake, Gill Creek is typically
0.5 to 1.5 feet deep. The slopc iB 6b rce is nearly flat at 0.0003 (i.e., L,7 feet per
mile). South of Buffalo Avenug thc cret tnvenes the Olin and Du Pont plants, flows
beneath the Robert Mccs Puttry G,f'{P) bridge and joins the Niagara River.
Downstrearn of the Hydc Prrt IhD,0r in tbc creek is channelized.

Flow rates in Gill Creek are Dot rryluty mniored. Therefore, sufficient data are nor
available for calculating a precisc arcrqe flow rate. Based on WCC's measurements,
a flow rate of approximately 2 cubic fect per sccond (cfs) appears to be representative
of an average flow rate between the shoncr tcrm impaas of precipitation events. Since
the mid-1960's, flow into Gill Creek has been augmented by the New York State Power
Authority (NYPA) for recreational and aesthetic purposes associated with the
impounded lake at Hyde Park.

Downstream of Adams Avenue, the Gill Creek flow is greatly augmented by non-contact
cooling water discharges from Du Pont and Niachlor. The Niachlor outfall is located
on the east bank of the creek, approximately 150 feet south of Adams Avenue. Non-
contact cooling water discharges from the Niachlor Outfall at a rate of approximately 50
cfs. An additional 1 cfs of non-contact cooling water discharges at Du Pont outfall 006.
located at the Du Pont Road crossing on the west bank of the creek. Flow velocities in
Gill creek are strongly influenced by the stage of the Niagara River.

Gryt
R'T.SJQGI

Itants

J2-1



t
I

I
:
I
I

T
t
T
T
t
I
I
I
l|
T

F
t
T
I
I

F
F

Woodward.Glyde Consultants

The Niagara Riner Sage fluctuates approximately 1.5 feet over approximately a 24-hour
period. Thcsc 15 foot'tides" are caused by the water diversion structures. To facilitate
the hydroclcas;. divenion, NYPA partially obstrucb the Niagara River by closing a
gated strucnrc (dormstream of the Gill Creek confluence) each night and during the
winter. f[i n'rcr urater levels to rise (when the diversion rate is high) through the
night and hll fuiry the day, and to remain relatively high during the winter.

As tbc NhFt Rirer reaches its peak stage, flow in Gill Creek may temporarily reverse.
During WOCr tuent study, this reversal occurred for a maximum of one hour.

North d tb t|ydc Park danr, land use bordering Gill Creek is primarily designated as
outdc larllbq commercial and residential. Between the Hyde Park dam and
Buffrlo An, tbc immediate vicinity of the stream banks are designated as outdoor
recretiq, Gcd by industrial and residential users. South of Buffalo Avenue, Gill
Crect trlu tbc Olin and Du Pont plants, where access is restricted.

22 TTT EDIATION PROJEC:TS

Sbordt & t|c discovery of contaminated sediment in Gill Creelq Olin and Du Pont
begra -F-tni"t scparate remediation progranu. Data collected during this time
frac rt r dbrs:

*poUer 1978 - Gill Creek sediment and water analysis (Du Pont)
l{aober 1978 - Gill Creek sediment analysis for Du Pont (Recra Research)
.t lng - Gill Creek sediment analysis for Du Pont (Recra Research)
flf - Scdiment and water analyses during Du Pont creek remediation (Recra

Rcscarch)
f$f - Scdiment analysis during Olin creek remediation

In the sccrio of Gill Creek bordering Olin propefty, Olin excavated sediment to
bedrock, and becffiiled the area with compacted cmshed stone. In the section of the
creek bordering Du Pont property, Du Pont excavated sediment to a PCB clean-up level
established at 50 ppm or less or to bedrock (whichever was encountered first). Du Pont
replaced the ercavation with compacted clay.

0tLlrt
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23 POST.NEMEDTATION INVESTIGATIONS

A substrntid emrnt of environmental data have been collected at Gill Creek since the

late 1970s Thc dera base is comprised of sediment and water analytical data EP

toxicity drn, t*Dnitoring studies, sediment thickness data and benthic sampling and

analpis Tb idiyidud investigations are listed below:

l. lS - ffinistry of the Environment (MOE) biomonitoring data

L ftatcr fS4 - Report of the Niagara River Toxics Committee, containing 1982

l(E tinnitoring data

3. lldcl 1984 - Gill Creek bulk sediment and EP Toxicity analysis (City of

ItF Frll$ ETc)

4.r l984.Gil lCreekbenthicsamplingandanalysisforNiachlor(Great

LtL&atories)

5. Drcdcr l9g7 -'Niagara River Area Sedimens", sediment analysis and

l*-*oring studies from NYSDEC sampling programs conducted in June and

Dldcr 1986 and February 1987

6. farrf fS - Gill Creek bulk sediment and EP Toxicity analysis (City of Niagara

Ftf, Eologt and Environment)

7. Afd f$9 - Gill Creek Sediment Study (WCC)

8. An3E l9fl) - Supplemental Field Investigation (WCC)

9. Ocrobcr 1990 - Additional Sediment Sampling at Adams Avenue (WCC)

10. Oaobcr 1990 - Gill Creek discharge mqsurements and modeling (WCC)

0tt}a
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Pertinent resuls from these studies are briefly summarized below. A more detailed

surnmary is inctdcd in the Gill Creek Risk Assessment for Remedial Options.

23.L en|dcrt l:rults from Sediment Sampling

In Jur td t{acabcr 1986, as part of the }IYSDEC Niagara River Implementation

Sedirner !idc* Jcdiment samples were taken from the mouth of Gill Creek as well

as ninc & bcetions along the Niagara River. During the two-stage sampling

progr!, b tcdincnt core samples and nvo grab samaples were obtained from the

GiX Glcct d area The cores were sectioned into one-inch intervals for analvsis.

Tbc E- d;l*l program consisted of total volatile solids, priority pollutant metals,

pcstcib/G(f GPA method 8080), and chlorinated hydrocarbons (EPA Method 8120).

Sclccd q|6 rere also analyzed for polychlorinated dibenzofurans and dibenze.p-

diqb (EA Ethd 8280). Analytical results from the sediment samples collected

froo tb d of GiU Creek (the portion of Gill Creek receiving back wash from the

Ni{lr fh{ indicated elevated levels of PCB-1248. Hexachlorobutadiene and

merqt rEG tbo guantified at elevated levels.

Tbcrc dna:scO that sediments present near the confluence of Gill Creek and the

fiirtrrli;r,&rmstream of the previously remediated are4 were contaminated. This

proqtod IL hd and Olin to conduct an extensive sediment sampling program. The

resrlr dL Fioary program are presented in the Gill Creek Sediment Study (WCC,

le89).

AQuAnc oRGANISMS INHABTTTNG AREA 2 OF GrLL CREEK

Thc benrtic qfnlms identified as inhabiting Area 2 in Gill Creek live on or in (to an
approximoc @h of 2 meters) the sediments. These organisms include roundworms,
aquatic earttuornsr leaches, snails, crayfish, microscopic water fleas, freshwater shrimp
and larvrl brc of aquatic insects. The benthic organisms collected in 1984 are
represcntatir= of a diverse benthic community. The numbers of individuals within each
ta;<onomic grwp were low. Examining the substrate composition and the substrate

.BT}'I
nrT^sua,/ccl
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requiremens of tbc benthic organisms identified will elucidate some physical parameters

which may be iducncing the numbers of individuals present in the community.

The fisb spd6 ilcntified in Area 2 of Gill Creek are $zzzrd shad, golden shiner, white

bass, whitc ctryie, muskellunge, carp, corlmon shiner, bluegill and pumpkinseed

sunfis\ bat hrllbcad and white sucker (WCC, 1989). The fuh species identified

probably re be3ing for different prey items in Area 2 (e.9., Eizard sha4 and golden

shiners [r1l o aoplankton; muskellunge forages for fish; and brown bul]head, white

suckcr d cp i[test aquatic earthworms).

89C26*9 2-5 .r"tf* 
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3.0
ECOLOGICAL CONDITIONS OF GILL CREEK

I
I
I
r
I
I
I
I
r
I
I
t
I

T
I
T
I
!
F
l.
T

3.1 BENIHIC COMMI,JNITY OF AREA 2 IN GILL CREEK

d sem"rrit rcftrs to all the organisms in a prescribed area (Diamond and Case, 1986),
and can bc 6cd further as an assemblage of interacting plans and animals on a
shared d: (Rccdnan, 1989). The community can be refined further by restricting the

conoept b1l bpcring spatial, trophic, taxonomic or life forms constraints on the

corumrln A rpatial constraint might include all the species in a single habitat (e.g.,

a pod) c h e puticular stratum of the habitat (e.g., the sediments in the pond). A
troph. ffction includes all the species at one trophic level (e.g., all parasites, ail
necttr cqql A axonomic definition includes all species belonging to a higber

taroadc trp (c.9., all fish). A life form differentiation refers to all species of the

sac Ib h (cg; seaweeds, rain forest trees). Therefore a community is a set of
spocb &d in various ways.

fUc cdy lt Area 2 in Gill Creek will be defined in this report as encompassing

both bcrE cjrnisms (bottom dwellers) and fish. The benthic organisms comprising
this c-y b Area 2 of Gill Creek include the following:

A4ntic flatworms identified to species (Phylum Platyhelminthes, Class

TbrbeUaria, Order Tricladid4 Family Planariidae, Dugesia tigrina);

Aqntic roundworms identified to Phylum (Phylum Nematoda);

Agntic earthworms identified to Class (Phylum Annelida, Class

O$ochaeta);

Aqutic earthworms identified to Family (Phylum Annelida, Class
Oligochaeta, Order Haplota:rid4 Family Tubificidae);

6:3'n
RPT.g.Y GC J89C26*9 3-1
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I-eccbes identified to species (Phylum Annelida, Class Hirudinea,
Ordcr Pharyngobdellida Family Erpobdellidae, Nephelopsis
obcorra and Dina spp.; Order Rhynchobdeilida, Family
Glossiphoniidae, Glossiphonia complanata);

Sodls identified to species (Phylum Mollusca Class Gastropod4
Order Archaeogastropod4 Family Anyclidae, Ferrissia spp.; Order
Mcsogastropoda, Family Pleuroceridae, Goniobasis livescens; Orde r
Brommatophora, Family Physidae Physa spp.; Class Peleqrpoda

Oldcr Heterodont4 Family Sphaeriidae, Sphaerium spp.);

Frcsh-water shrimp or scuds, or sideswimmers identified to species
(@um Arthropoda, Class Crustaceq Order Amphipoda Family
Ccnnaridae, Gammarus fasciatus; Order Isopoda, Family

Arllidae, Asellus spp.);

Yetcr fleas identified to Order (Phylum Arthropod4 Class
Gustacea, Order Cladocera;

Wercr fleas identified to species (Phylum Arthropod4 Class
Gustace4 Order Copepod4 Family Clclopidae, CVclops spp.)

Wsb identified to Family (PhylumArthropoda, Class Crustacea,

Orrdcr Decapoda Family Astacidae);

Agatic irsect larvae identified to species (Phylum Arthropod4
Olss [nsecta, Order Trichopter4 Family Hydropsychidae,
Itdmpsyche betteni; Order Ephemeroptera, Family Baetiscidae,

tgits spp.); and

A4petic insect larvae, midges, identified to Family (Phylum

enUopoOa Class Insect4 Order Diptera, Family Chironomidae).

0tr}n
R.PTsI.Y GO89c26}]9 3-2



r
I
I
r
I
r
I
I
I
I
r
F
Ir
I

I
I

T
I
t
I

I
t
I
t

Woodward.Glyde Consultants

The organism< idcntified above form the benthic community of Area 2 in Gill Creek.

The factors rhrt control or influence why these particular benthic organisms form the

community rrc prccnted below. The regional species association that constitutes a

subser of dl rbc species that could be found inhabiting the sediments in Area 2 of Gill

Creek is innucoced by these factors. Basically the causes of limited membership in a

community rtG typtcally within the following three categories:

t.ect of traits that would permit a species to function under the
ptFical conditions of the environment;

Umitations on dispersal (or movement away from the environment
b question); and

lccractions among species (e.g., competitive interactions resulting
ir oly one species of a group of similar species flourishing in the
codronment).

Tbc pfirJcnlidons are often used to determine the pool of eligible species that may

inbah e gf, covironment. Eligible species considered as having the potential to

inhabit An 2 d GiU Creek should be capable of surviving in an aquatic habitat which

receircl trF (dthough random in occurrence) anthropogenic perturbations

(disurt r ctinating from human aaivities). Typical physical conditions of an

envir@lbdc:

Scermal climatic patterns of temperature, rainfall, light and wind;

Alindc;

Sd cxnue;

Yacr salinigy and depth; and

Anihbility of inorganic and organic nutrients.

Limitations m dipcrsal and interactions among species, typically act interdependently.

Dispersal and coryctition often interact and influence the species inhabiting a

community. T'"ically the species (of trvo competitive species) that arrives first in the

61191
RPTSLY,GC89C26+9 3-3



r
I
t
t
I
r
t
I
I
t
I
I
I
r|
t
T
F
F
T

Woodward.Clyde Consultants

commu.ity ercludes the other species. Dispersal and predation interact and influence

foraging strategics as does predation and competition.

TTIE BIOI,OGY OF TIIE BENTI{IC ORGAI{ISMS AT AREA 2 IN GILL
CNEEI(

The bcdic oqanisms identified in Area 2 of Gill Creek are roundworrns, flatworms,
aquatic crr$rloms, leeches, snails, crayfish, microscopic water fleas, and freshwater
shriry, rd hrwal forms of aquatic insects.

32.1 Hnrus (Phylum Nematoda)

Almon q ollcction of sand, mud, debris, or vegetation from the bottom or margin of
a po( E, book, or river will be found to contain small roundworms, sometimes in

8IeI&(Pennalq1978).Roundwormsareeitherparasit icorfree-l iv ing.The
pandt. tdrorms live off of other organisms. The free-living forms have various
fecdf8,

Soc Aortif roundworms feed only on dead plant material, others feed on only dead
anirnrl -ht others are detritus feeders, ingesting both dead plant and animal
mattcr. Sc rpocies of roundworrru; are herbivores, eating living plants, others are
predlaoc d cuniyorous (ingesting animal prey). Tlpical prey animals are other
nernarodcl aFdc earthworms, water fleas and freshwater shrimp.

Nematodcr rt pcrtapc the most highly adaptable from ecological and physiological
standgic (RDl\ 1978). The same species may be found from the tropics to the
subarctic, fra nru springs to cold lakes, and inhabiting many different types of
substratcr lld gccies are con-fined to the upper most five centimeten of substrate in
narural hcrtrucr habitas (Pennah 1978). Populations of roundworrns can be
mainnincd in btitas with low concentrations of dissolved orygen (benveen 2 to 10
percent saurnti(n), but are capable of withstanding anaerobic conditions only for one
to several *ccls

'61'91
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322 Flatworms (Phylum Platyhelminthes)

Most of the species of flatworms are parasitic and/or marine or terrestrial inhabitants.
The freshwater forms are found everywherer u$ally on or in close association with
substrates.

Flanvorms ingest living or dead or cnrshed rtinrrl, or plant marter (Pennalq 1978).
Typically they ingest small living irwertcbrrcr (c.j- mbccopic warer fleas, or
freshwater shrimp). Cannibalism has bcca obcrrd b betints supponing too many
flatworms.

Flatworms are found inhabiting spriry1 1:il3 ffi' ditches, marshcg pools, ponds,
lakes and caves. Most species are pboqfirc end hidc under objeca during the day.
Flatworms thrive in any kind srbclrcrbc tbcre is an appropriate food supply. There
is often a correlation bctweca rl-t d n[ning waters and size of the individuals.
Large, sedentary individurb rrc tlicrlly hnd in standing or still waters. Some species
are capable of survivinj in hrb ritb only a trace of dissolved oxygerl others survive
in habitas whcre dieohod dtFo ooooentrations range form 5 percent to 40 percent
saturation A fcr Tcdca rtc rcstrictcd to habitats where the dissolved oxygen is 70
percenr sanruirn a !tca!cr.

3JJ Aque cltlnnns (Phylum Annelida)

The majority of aquatic earthwonns occur in the muq debris and substrate of stagnant
pools and poods ia 56semq and lakes everywhere (Pennak, 1978). The shallow zones
rypically at a &ptb of one meter are preferred habitats, although species do occur in the
deepest par6 of lakes

The majority of aguatic earthwonns ingest substrate (similar to terestrial eanhworms)
and digest the organic matter present in the substrate. The ingestion of the organic
matter can occur at a depth of.2 to 3 centimeters below the water-substrate interface.
Typically the food consists of filamentous algae, diatoms or plant and animal detrirus
(Pennalq 1978). One species is carnivorous and preys on insect larvae and other aquaric
earthworms.

,Bl!91
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Aquatic carthrorc occltpy a niche similar to that ocorpied by terrestrial earthworms.

They fecd o 6c bonom and mix the substrate as effectively as terrestrial earthworms

mix gar&a roiL Tempcrature, although usually not a limiting factor, can determine the

relativc e6cc of aquatic earthworms. The species of aquatic earthworms belonging

to thc Frdt Tutificidae are the dominant forms encountered at depths greater than

onc rp3cr. Tb mt concentrated populations of Tubificidae are found in strearns or

rivers rb 3 polluted with sewage. Most of the species can survive in habitats with a

low di1jold ctlpo @ncentration. The survival of aquatic earthworms in habitas with

low diff cytpn concentrations is influenced by temperature. High temperatures

aod |grl fulrd qygen typically are not conducive to maintaining populations.

32A ld (llylum Annelida)

I-ecfi r prbminantly a freshwater organism found in ponds, marshes, lakes and

slor 6orf lans (Pennalc, 1978). The size of leeches can vary from five millimeters

torl5#r,

I-ec€rFrdtic, typified by those species with suckers as mouth parts, scavengers'

feedia C }1t rnimal matter, and carnivorous, feeding on snails, insects, aquatic

eartbn d otber small animals.

Habitopr*rrrd by leeches include warrn, protected shallows where there is little wave

actioo d tc plan6 stones and debris are available for concealment. I-eeches are

prirnanfy a33a1l and hide under debris during the day. Tpically species are found

in waEr r dt?e of 2 meters and they require substrates to which they can adhere.

ConscquCdy, lccchcs are uncommon on mud or clay bottoms.

325 $- (Itytrn Mollusca)

Snails are f6gd in almost every type of freshwater habitat from small ponds and

streams to lerye lates and rivers. Only the coldest alpine lakes, gfossly polluted waters

and salinc inlud waters are without snail populations. Snails are t)?ically found on the

substrate in warcrs ranging in depth from 10 centimeters to 2 meters.

0trJ}tl
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The majority of freshwater snails are vegetarians, feeding on algae. Dead plant material
is ingested in addition to dead animal matter by some species. Snails are tlpically
considered good scavengers, and utilize their sticky mucous trail as a method of
elraining food

Onc of thc m important physical parameters influencing the survival of snails is the
amoud d dilrotved sdts in the water, specifically calcium carbonate (the essential
marcriel b $Gll construction). Therefore, it is generally true that soft waters contain
few spocb rd individuals, and hard waters contain many spccies and individuals.

Hydrojr*b Gonoentration is closely associated with (and partly determined by) the
carbm @ content of the water. l-akes low in carbonates are typically acidic (pH

less thll 7Il}, 6cc high in carbonates are typically alkaline. The majority of species
oocur r& dtrlinc conditions (pH greater than 7.0). Dissolved oxygen content of the
watcr b d limiging factor for snails. Most species require a high dissolved orygen
conccdt, Tbcrefore, severely polluted riven and lakes that usually become oxygen
deficict n &rdd of snails. Snails are typically found in the shallow waters (depth

apprcirf|l 3 reten), ild are influenced by temperature. Extremely cold (i.e.,

freczi[E?Grercs) and temperatures exceeding 30 degrees Centigrade will limit the
abun&rc dnill.

32,S st b, Freshwater shrimp, Scuds, Sideswimmers (Phylum Arthropoda,
Ol- Cbdoocn, Order Copepodg Order Amphipoda)

Thesc enid ue microscopic in size (benveen 0.2 and 3.0 millimeters in length).
Thesc uinbmr in nearly all types of freshwater habitats (Pennalq 1978). The water
fleas arc fu fccdcrs, ingesting algae, microscopic animals, and organic detritus
(inclurtiqS bci'l). Animals within the Order Copepoda ingest planlcon and prey by
scraping tb3 bcom srbsnate. The freshwater shrimp (or scuds or sideswimmers) ingest
all kinds d pbd and animal matter (including freshly killed animals, and organic
debris).

The water f,ees are abundant in freshwater, except for rapid flowing strearns, and brooks,
and grossty pohted waters. Typically water fleas are found in open waters and they
migrate venically in the water column (drifting upwards at dush and downwards ar

ctt!9t
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dawn). Water fleas are found inhabiting waters with very low dissolved oxygen

concentrations variable calcium concentrations, and varying pH (6.5 to 8.5). Members

of the Order Copepoda are found in open water and along the shallow vegetated edges.

Coexistencc bctween wo species in the same genus typically is influenced by vertical,

seasonal and food particle size preferences (Pennah 1978). Copepods are inlluenced

by tempcranre and are tolerant of low dissolved oxygen concenratioru. The freshwater

shrimp (or sord* or sideswimmers) are cornmon in unpolluted waters, such as springs,

spring brgglf streams, pools, ponds and lakes. These animals require an abundance of

dissolved 66y3cn (greater than 7 percent saturation), react negatively to light (hide

during day'iglt houn), and are tolerant of cold temperatures.

32.1 Crrt&f (Pbylum Arthropoda)

Craytrsh arc tl;plcal inhabitants of running waters, shallows of lakes, ponds, sloughs,

swarnpq unacqrqmo waters and wet meadows.

Generally, cralfish ut omnivores but seldom predators. They ingest all types of aquatic

vegetarion, and scatengc for food. Adult crayfrsh generally hide under debris or stones

during the day and fongc during the night. Crayfish prefer shallower waters, seldom

found at depths greatcr than one meter. Most species tolerate normal but wide ranges

in temperature, hydrogen-ion conccntrations and carbon dioxide concentrations.

32.E Aquatic Insect l.anrc (Phylum Arthropoda; genera Hydropsyche' and-BgedSCg;
Family Chironomidae)

The genus Hydropsyche represents an animal in the caddis fly group of insects. Adult

caddis flies are small to medium moth-like insects found near streams, ponds and lakes

between May and September (Pennalq 1978). The larvac form hollow cylindrical cases

out of debris (e.g., sand grains, gravel, leaves, bark and ntigs) and hide in these cascs

at the bottom of shallow ponds or streams. The genus Baetisca represents an animal in

the mayfly goup of insects. Adult mayflies are found near freshwater bodies where the

larval forms are located. Mayfly nymphs or larval forms occur in all tlpes of freshwater,

wherever there is an abundance of dissolved oxygen (greater than 5 paru per million). I
The Family Chironomidae represents midges. Adult midges occur in swarms near bodies I

sse6*e 3-8 .-'ffi 
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of water and ocer lighs at night. Chironomid larvae occur everywhere in aquatic

vegetadon ed o tbc bottoms of all types of freshwater habitac.

Caddis 0y br1c ere considered omnivores. The members of Hydropsyche are classified

as nct 6hcs tcdcrs The larvae construcl fine nets that strain particulate matter from

the wUcr. Tb l1r:vac may ingest the entire net and contents, or may clean the net

periodic{y. ,tctlfty nymphs are opportunistic feeders. They are primarily herbivores,

alrbetl q rpccies ingest detritus and living animals. Chironomid larvae are

hertirqrdtcd on algae, aquatic plants and organic detritus. Some members of this

fanit 6q1;f !fics of organic detritus, algae, small grains of sand and silt. The mud

inhbit tdcl rre filter feeders.

Cad'Er D b- rre found in shallow freshwater habitats where there is an adequate

supply dqf Tbey occur on all types of substrates (roclg gravel, sand, debris, mud,

anO cf11|} Tbc larvae that build nets (e.9., Flydropsyche) are restricted to rapid

novif tf, l&t/0y nymphs are most characteristic of shallow waters. Species occur

in spc& |tltlr (e.g., some species occur only in vegetation, others only on mud,

dcbrir, da rcct bottoms, and some are found only under rocks) further defined by

warctr *j|, Chironomid larvae typically are found in sluggish strearu, ponds and

lake**ugreatdepths.Chironomidsaretolerantofverylowdissolvedoxygen
conoc&t,

33 'f,t'!|cAl., AND CHEMICAL PARAMETERS OF AREA 2 IN GILL CREEK

Substnc tr r@ved in 1981 from the reach of Gill Creek between Staub Road and

Buffalo A;1c (rcfened to as Area 2). Crushed rock was emplaced on the substrate

between Adr Avenue and Buffalo Avenue (approximate length of 600 feet).

Compacrod dry ras emplaced on the substrate from Staub Road to Adams Avenue

(approxidy 9(tr feet in length).

33.f Ortdc Mrtter and Composition of Sediments

The percent of organic matter in depositional sediments at Area 2 in Gill Creek were

calculated for tbc 1984 report (Spotila, 1984). Substrate collected from the tuea near

6:.ltr
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Buffalo Avenuc cootained an average of 21 percent organic matter. Substrate collected

from the :uca Ear6t Staub Road contained an average of 13 percent organic matter'

Substrate collcdcd from in benveen Staub Road and Buffalo Avenue contained an

average of sir perasj organic matter (Spotila' 1984)'

The depcitiod scdiment from Area 2 in Gill Creek was further characterized by

percent coqlCOon of water, solids, and grain-size distribution (SPotilq 1984)' The

substratc collcccd ncarest Buffalo Avenue wati composed of 40.32 percent water and

59.6E pe'*d Flids The solid material was comprised of partiorlates' 37.70 percent of

the sotid E1jcri1 was comprised of particles greater than 4.760 millimeters (mm) in

size, and {9.g1 pcroenr of the solid material was comprised of particles less than 0.045

mrn Tbc dcaodtbnaf sediment near Staub Road was composed of 57.59 percent water

and 4Z4l pc8€col solid material. sixty-two percent of this solid material was comprised

of partidcr lcs rbrn 0.045 mm. The intermediate reaches of Area 2 in Gill Creek

(inbetrrcen Sfrb Road and Buffalo Avenue) were comprised of approximately 25

perccnr wucr td Z5 percent solid material. Between ?3 and 58 percent of the solid

material l|| @rircd of partiorlates less than 0.045 mm-

The concrntnatioo of organic matter in the depositional sediment at Area 2 in Gill

Creek was great6t 63u Buffalo Avenue and near Staub Road. The portion of Area 2

in Gill Creek near Sragb Road probably is influenced by the bachvash from the Niagara

River. The portion of Area 2 in Gill Creek near Buffalo Avenue probably is inlluenced

by allochthonous input (organic natter entering the creeh e.g., leaves from trees)

potentially from the drainage of Hyde Park lake, ild by upstream sediments'

The proportion of solid material that is greater than 4.760 mm in size (37.7 percent) in

the depositional sediments collected near Staub Road, supports the finding that the

Niagara River is influencing the lower reach of Area 2 in Gill Creek. This assertion ts

supported further when the percentage of solid material composed of particles greater

than 4.760 mrn in Area 2 is examined along the length of. Atea 2. The data indicatcs

that the portion of solid material composed of particles greater than 4.760 mm in sizc

decreases downstream of Buffalo Avenue until Staub Road when the portion of solid

material composed of particles greater than 4.760 mm increases. It is highty unlihft

that the solid material in the substrate (the depositional sediments) near Saub Rd

ttotl
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composed of large partiorlates originated upstream. It is very likely that the depositional
sedimens near Saub Road were deposited by the bachvash of the Niagara River.

332 Conpoctlon of Sediments and Benthic Orjanisms

The benthic a3lrisms identified as inhabiting Area 2 in Gill Creek live on or in (to an
approrimrtc dcpth of 2 meters) the sediments. The benthic organisms collected in 1984
are rePresctlrdve of a diverse benthic community. The numbers of individuals within
each trmic goup were low. However, this does not necessarily mean that Area 2
has a lc poecivity of benthic organisms. Examining the substrate composition and
the sub- rcquirements of the benthic organisms identified will elucidate some
ptnaicrl Fracrs which may be influencing the numbers of individuals present in the
cornflrrrit

Flatnqr ld4 water fleas, freshwater shrimp, sords, sidesvimmers, copepods, and
crayfirb.f rrqrfu some type of debris in which to hide. Making an assumption that the

Percd cl-c lnlner in sediments is roughly equivalent to the amount of debris
availeHci d bl partiorlates greater than 4.760 mm in size are the minimum sized
paniotbb rnimals can use as cover, only limited portions of Area 2 in Gill Creek
would hc 5lc babitat for these animals. The limited portions of Area 2 are near
Staub Rd d sr Buffalo Avenue. The sediments in Area 2 near Staub Road
containcd r Mlp of.2l percent organic matter and approximately 38 percent of the
solids *ttc cFGd of partiorlates greater than 4.760 mrn The sediments in Area 2
near Buftb Aroc contained an averagc of 13 percent organic matter and
approximrdy D pctcent of the solids were composed of particulates greater than
4.760 mm. Ttrttre, if the number of suitable habitats are limited, the number of
individuelt b hbitrt can support also is limited.

keches atso rcquirc zubstrates to which they can adhere (e.g., rocky substrates);
consequently, tbcy rne unconmon on clay substrates (i.e., the portion of Area 2 adjacenr
to the Du Pom Fryerty to which a clay cap was emplaced). Snails require alkaline
waters with hitb ooooentrations of calcium carbonate, the species of aquatic larvae
identified (Hydr,ofryche betteni and Baetisca spp.), caddis flies and mayflies, require
rapidly flowing watcns. These limitations on the physical environment probablv ao as

GL}'I
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constraints on the numbers of individuals of these species the habitat (substrate) can

support in this section of Area 2.

Roundworms and aquatic earthworms are ubiquitous in aquatic environments. The

feeding habis of roundworms (detritus feeders, herbivores or carnivores) and aquatic

earthwonns (substrate feeders) are ideal for these species to cxploit all available aquatic

habitas. If thc physical conditions of the environment preclude many individuals of

species capable of living in the environment from doing so, thos€ spccies that are not

consu'aincd by the physical conditions will be represented by large numbcn (or high

density biomass) of individuals. Therefore, because the benthic community in Area 2

of Gill Creek is composed of (relatively) large numbers of aquatic earttrworms and

roundworrns (relative to the other benthic organisms) it is assumed these worms have

found a suitable habitat with little or no competition from other benthic organisms.

PCBs, BENTI{IC ORGAI{ISMS, AND FISH IN AREA 2 OF GILL CREEK

Polychlorinated Biphenyl congeneni (PCBs) are ubiquitous in the environment (Colombo
et al., 1990; Thomas, 1983; Whittle and Fitzsimons, 1983) and long term trends indicate
PCB residues in aquatic life are decreasing (Suns et al., 1983). PCBs were documented
in sediments from Area 2 in Gill Creek prior to the remediation in 1981 (WCC, 1989;
WCC, 1990). Since the remediation (removal of contaminated sediments and capping
of sediments left in place) PCBs in the depositional substrate have been documented.
Deposition of sediments has been documented on the capped substrate near Staub Road
and also near Buffalo Avenue. The depositional sediments near Staub Road are
originating from the Niagara River, the depositional sediments near Buffalo Avenue are
originating from sediments upstream.

3.4.1 PCBs and Biota

The terms bioconcentratiorl bioaccumulation and biomagnification are used frequently
in the literature to describe uptake of compounds by animals. Bioconcentration can be
defined as the chemical residue obtained directly from the water rria gll or epithelid

3.4
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tissues (Brungs and Mount, 1978). Bioaccumulation is a broader term that refers to
residues obtrincd from both food and water (Macek et al., 1979). Biomagnification,

therefore, tr tbc total process of bioaccumulation by which tissue residues of toxic

substances ireasc as material passes up through two or more trophic levels (Biddinger

and Glcs, lS{).

Referes b tbc literature both support and disprove biomagnification of PCBs in

aquatic bod.rd'r< (Crossland et al., 1986; Duursma, 1989; Kim et al., 1989; Oliver and

Niiml lG S.rtrt, L979; Scavia and Robertsor\ 1990; Schneider, 1982; Spehar et al.,

1980). Tb benre is in agreement on the following characteristics of PCBs.

DlC3. do adsorb onto particulate matter in sedimens (Dunnivant,
l$q Formica" 1988).

FCAc do adhere to sediments containing high concentrations of
clraic matter (Umburg 1984).

iC83 have a low water solubility and vapor pressure and are not
dy degraded by physical, chemical or biological processes
(Gocsland et al., 1986).

lmc of their strong hydrophobic (water hating) and lipophilic
(h bving) character, these compounds are mainly associated with
ddds, suspended particulate matter and sediments, and lipid
bG of organisms (Colombo et d., 1990).

fb b*cr chlorinated forms of PCBs are volatilized more readily
b tbc higber chlorinated forms (Schmitt et al., 1981; Schmitt et
* l$s).

Ibrption fr om sediments into the water-sediment interface occurs
d b influsassd by temperature (the process increases in the
@r when the water temperature increases) (Apicella, 198a).

Itcrorg,tion from sediments is influenced by bioturbation (stirring
rod Eiring of the sediments by benthic organisms) (Iansou 1985).

Dcsorp,tion from sediments is influenced by flow rates of the water,
tbc do*cr the flow the greater amounts of PCBs are released from
tbc scdimcnts into the water-sediment interface (Apicella 1984).

r]l'LLgl
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Trarsport of PCBs from the water-sediment interface into
scdiments occurs by assimilation and excretion by biot4 adsorption
by particles and the sedimentation of particulate and detrital
Enncr (Hiriazumi et al., 1979; Choi and Cheru 1976; Chiou et al.,
sn).

The farc rd distribution of PCBs among biota and sediments is controlled by the
phpical td cbmical properties of PCBs (i.e., vapor pressure, octanol-water partition
cocfficieu, td rarcr solubility).

Oligoctr* rcrs (aquatic earthworms) and the uptake and excretion processes of
organoctbb coopounds have been investigated (Markell et al., 1989; Oliver, 1987).
Bcnthic.f-c organisms living in contaminated habitats accumulate organochlorine
compotd (ef' PCBs). Uptake of these contaminants has been documented in
freshcrE -b (Ikuss and Hamdy, 1985), oligochaete wonns (Oliver, 1984),
ChirouftGrnsoD, 1984), crustaceans (Sanders and Chandler,1972), and caddis fly
larvac (H a d., 1985). Because these animals comprise a significant proportion of
the die$ db end predatory invertebrates, benthic invertebrates are considered an
importlt dr route benveen contaminated sediments and higher trophic levels
(Koras d Clcurki, 1989).

Bottootrlf hrvac of aquatic invertebrates tend to acqrmulate organochlorine
comPoudi1lqrtion to the amounts prescnt in the surrounding sediments, although
specific rrrbdfu organisms, tlpe of sediment and the chemical properties of the
contaminrn tcoc uptake (Lanson, 19&4; Repoldson, 1987). The uptake of PCBs
by benthic cf-n is influenced by the fat content of the organism (PCBs are
lipophilic) d b' ttc arailable concentrations of PCBs in the water-sediment interface
(Shaw and h[, l9fD.

The flru of FB frm the depositional sediments to the water column (including the
aqueous and qcodcd scdiment phase at the water/sediment interface) was estimated
for Area 2 of Gill G'cat The portion of Area 2 adjacent to the Olin property has a rate
of 23 microgno F sccond (pg/s). The portion of Area 2 adjacent to the Du Pont
proPerty has a nrc of 2&9 micrograms per second (pg/s). The estimated concentrarion
of pcBs resulrrng from thc depositional sediments in Area 2 (based on the flow rares

6LLgI
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presented in thc Risk Assessment, WCC, 1990) is 0.022 micrograms per liter @g/L).
The level of PCBs should not pose any acute toxicological effects on the aquatic
organisms inhabifag Area 2.

3.42 FCA3 ud Benthlc Organisms in Area 2 of Gill Creek

Remoal of tbc source of depositional sediments containing PCBs from Area 2 in Gill
Creck (nr Stub Road, and upstream of Buffalo Avenuc) will remove the potential for
tbe bemhic organisms to assimilate PCBs. The caps (both cmshed rock and clay)
curreotly b dlcc are prohibiting and will continue to prohibit the interaction of the
5gdimc6 mining PCBs (left in place since the 1981 remediation) with water ar the
water{cfu interface. Therefore, because the desorption of PCBs from sediments
undcrocd 6c cap is necessary to affect the benthic organisms inhabiting Area 2,
prohibiriq rb incraaion between water and sediment, and prohibiting bioturbation by
aquaticcrtrnswill ensure that the PCBs in the sediments beneath the caps lgnains
adbersd b bG scdiments.

3.43 tl(L rl Flsh in Area 2 of Gill Creek

The efiocrr d PICBs on fuh have been documented in the literature (Colombo et al.,
199qf f iGtd.1986;Kimeta l . ,1989;Schmi t te ta l . ,1981;Schmi t te ta l . ,1983;

Spchar ct d. lS $rrnc s[ al., 1.983; Walker, 1976). PCBs tend to accumulate in the
fatty titqcr d fb (C.olombo et al., 1990; Crossland et d., 1986; Spehar et al., 1980).
Conscgucdy, fuiry reproduction (when the fatty reserves are used to produce gonads
and the cAr d rperm are expelled from their bodies) the levels of PCBs remaining
in their bql6 dccreasc (Spehar et al., 1980).

Residues of FCA ocentrations in fish have been correlated with weight and size of the
fish (Speher a d- 1980). The assertion has been made that PCBs have acute and
chronic cfrecr r *cll as subtle effects on the growth, reproduction and behavior of fish
(Walker, lnq. Hon'wer, it also has been documented that PCBs do not have an effect
on the earty $rvivd of fish (Spehar et al., 1980). Additionally, the effects of PCBs on
the liver and bdneya of fish have been documented as expected because those are thc
organs responsible for removing toxins from the blood (Kim et al., 1989).
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The uptakc of PCBs by fish probably is from both ingestion of prey and from water

passing over the gills. Therefore, by removing the source of PCBs in the depositional

sedimens at Area 2 of Gill Creek (near Staub Road and upstreiun near Buffalo

Avenue), thc uptake of PCBs by fish in Gill Creek will be reduced.

BTOMASS ESTI]VIATES

3.5.1 Bafh Organism Biomass Estimate and Annual Productivity in Area 2 of Gill

H

The bions of paniarlar benthic organisms and their annual produaivity was estimated

in Aree 2 oa GiU Creek. Calculations were based on data collected on December 5,

l9S4 (Sp6lr. l9S4). Concern has been focused on the depositional sedimens (which

.eatrin PtB) ncar Staub Road and Buffalo Avenue. The estimated biomass of benthos

was uscd o crtimatc the impact of the benthic invertebrates on the local fishery (i.e., the

sizc of fu Bb poErlation that could be supported by ingestion of the available benthic

organiro i! ArGa 2 of Gill Creek).

The apprcci EGd in quantitating stream productivity involved the following steps:

Tbc population density (number of organisms per square foot

lcfnisns ltt'l) was calculated for each group of benthic
iartcbrates found in Area 2 of Gill Creek sediments identified
fubg the 1984 study.

TbG tioma\s (milligrams per square foot [mg/tt21; for each group
d 6c$ organisms was calculated.

Tbc unual turnover (i.e., the number of complete population
rcplamcnts per year) for each group of benthic organisms was
ceinrtcd

Tb rnrual productivity (mg/#/year) was calculated for each
grqry of bcnthic organisms using the formula:

Atrud productivity = Biomass x Annual T\rrnover

CgLLN
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Ttre overall annual productivity was calorlated by summing the
values for all benthic invertebrate goups.

Thc fish population which could be supported by ingestion of
bcnthic invertebrates wils estimated, using food and biomass
conversion factors reported in the literarure for various species of
6sb.

A nrrmbcr of unccrtainties are associated with each of thesc stePs. Conservative values

have bccn cstimated when specific information (i.e., body weight, generation times, etc.)

was not rniLrblc to ensure productivity was not underestimated. The assumptions used

in tbe celorlrtions are discussed below.

3.5.t.1 Fopulation Density

GiX Croct rr divided into trvo distinct regions for the PurPose of estimating stretm

producriviry. Tbc two regions were divided on the basis of the capping materials used

during rcocdbtion in 1981. One region (adjacent to the Olin property) has cmshed

rock as e nr|g:erc base and the second region (adjacent to the Du Pont proPerty) has

clay as e gfug:erc base. Sediment samples were collected in order to identiS benthic

orgenicmc fru orc location adjacent to the Olin property and three locations adjacent

to the Du h propcrty. Benthic organisms were collected with a ponar dredge. The

area of $fta'rrc sampled by the ponar dredge is assumed to be 1-square-foot. The

populatio dcritics of particular benthic organisms collected in Area 2 of Gill Creek

are prescdcd in Table 1. Closely related species have been grouped together when

appropriara

3.5.rJ lhlg

Wet weigbts of indiyidual benthic organisrns collected from Area 2 in Gill Creek are

presented in Table Z Values for oligochaetes, hinrdineans, gastropods, trichopterans,

ephemeroprcrans, and dipterans are derived from Wetzel (1975; Table 16'27). Mean

animal wet weitht data were not available for the remaining gxoups of benthic

organisms. For tbcc benthos for which data were not available, conservative wet weight

values (based sa animal size) were assigned. Biomass (mg/ftt) was calculated for

6lltr
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individual goup6 of benthic organisms and all groups combined, as total biomass

(Table 3).

3.5.13 Annual Tbrnover

The prodrcrivity of individual benthic organism goups is highly dependent on their

populadoo nunover rates. The annual turnover for each goup of benthos is presented

in Tablc 3. Tbcse turnover values are estimates based on reported generation times,

growth rrrcr rnd time required to reach manrrity. A turnover rate of lX was developed

for trioqtcnns and ephemeropterans based on an annual reproductive cycle (Wetzel,

1975). Ufcnns (chironomids, in partiorlar) have one to two reproductive cycles per

year, rnd I Eranrver rate of 2X was assumed for this $ouP. Oligochaetes have a slow

govrh re (rcquiring one to four years to reach maturity) and frequently undergo

extendod Fiods of metabolic inactivity during periods of environmentd stress. The

rurDouer rA frr oligochaetes w:rs assumed to be lX. Aquatic nematodes average three

genenrin pa FEr (or a turnover rate of 3X). Hirudineans average two generations

pcr yar d lpopoAs average two generations per year (or a turnover rate of 2X).

Isopodl hc u &trage generation time of eight to 12 months, a conservative turnover

rare of 2X n crtimated for isopods. The turnover rate of lX was used for pelegpods

becausc d b bng inorbation and growth periods these organisms have prior to

reachi4S ElErtt Amphipods have a rapid turnover rate, reaching manrrity after 33 to

98 days (Filf trrc is temperature-dependent). A conservative turnover value of 8X

was assrd (brcd on an assumption of six months of growth during wann weather

only). Infucin oncerning the generation times for cladocerans,Dlgesia or C,Yclops,

was not rcdt enilable; therefore, a conservative value (8X) was assumed for the

turnover vrb d tb6€ three benthic organisms.

3.5.1.4 And hoductivity ol Benthlc Ot?anlsms

The annual proArc*ity for each group of benthic organisms is presented in Table 3.

The three m8t6 mtnlbutors to the annual productivity of benthic organisms in Area 2

in Gill Creek wene prediaed to be oligochaetes, pelegpods, and dipterans. The total

annual productivity tyas estimated to range from 1.3 gm/ftzfyear (portion of Area 2

0tr3'91
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adjacent to the Du Pont property ) to +.0 gm/ft2 /year (portion of Area 2 adjacent to the
Olin propcny).

Using a comrersion factor of one squrue meter equals 10.76 square feet
(1 tt = 10.76 ft), the annual biomass of benthic organisms in Area 2 of Gill Creek is:

13.99 grams (gm)/meter squared (m2)/year (yr) for the portion of
Area 2 adjacent to the Du Pont property; and

43.04 gn/mz/yr for the portion of Area 2 adjacent to the Olin
ProPcrty.

3.5J Ard Flrh Productivity

Tablc { pcrco tbc ma:cimal fish productivity which potentially could be supported by
the bcdic qpisns biomass in Area 2 of Gill Creek. Values are presented for two
groupo d 6rL

Clrp with a low food conversion efficiency (l.9Vo); and

Rscb with a relatively high conversion efficiency (l9.5Vo).

Most othct qpGdcf common to the area, including white sucker and brown bullhead
catfish, ue d to have food conversion efficiencies intermediate to these two
values Thc miqrn productivity for fish in Area 2 of Gill Creek was predicted to be
0.8 p/tf hq (cthrlated using the perch efficiency factor) for the portion of Area 2
adjaccnr !o tb O|h p,ropcrty.

Using a cmin hctor of one square meter = 70.76 square feet, and converting
milligramc ioo grct thc annual biomass of carp, brown bullhead, and white suckers
in Area 2 of Gitl Gaek was estimated from the convenion efficiencies in the literanrre.
These threc TGdca of 6sh were selected because they are qpical benthic feeders. The
convenion e6cicaics in the literature were specifically for carp and perch. The
assumption was m.dc tbat the conversion efficiencies for white suckers and brown
bullheads would be less than the conversion efEciency for perch. However, using the

61191
RPTSI.Y,GC]

J
89c26*9 3-19



l

T
ll

rl
I
rl
f
l|

u
It

lrl

llloodward.Clyde Gonsultants

perch efficiency value for brown bullheads and white suckers is the most conservative
estimate. Therefore, the conversion efficiency value (obtained from the literature) for
perch was uscd for brown bullheads and white suckers.

The annual biomass of carp estimated for Area 2 of Gill Creek is:

0.8,6 gm/m'/W ut the portion of Area 2 adjacent to the Olin
property; and

0269 gn/m2/yr at the portion of Area 2 adjaccnt to the Du Pont
Propcrty.

Thc rtrr'l tliooass of brown bullhead and white sucker estimated (based on the perch

efficieocy hcror) for Area 2 of Gill Creek is:

&116 gm/m'/W at the portion of Area2 adjacent ro the Olin
propcrty; and

LTa gm/m'/yt at the portion of Area 2 adjacent to the Du Pont
pmPCny.

Thc fishcryqrblc of being supported by the benthic organisms in Area 2 of Gill Creek
is a vety rodl nesource. Typical small stream fishery resources range trom 27.67 to
101.80 go.tdtV (Hackney, 1978).

3.6 FUN FOTAGING STRATEGIES

The feediry btir of fuh are influenced by the composition of the community
(coexistiT tpGdcal thc availability of preferred prey items, and the ability of the fish
to switch furiry srategies.

Most fish spochs will ingest a variety of prey. The major constraint on foraging tactic
employed by fish is tbe size of their gape (or mouth). A foraging fish will ingest prey
items it is pbpiologicalty capable of ingesting (physically capable of inserting in its
mouth) even tb<xryb it may have specific morphological features which aid the fish in
ingesting spccific prey items.
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prey item A and one fish will ingest prey item B. coexisting species may partition
tl (divide) tbe habitat vertically (within the water column) or horizontally (shallow edges

'| ::ff*ffi,T:H:',1'ffi'g::Tfi,T:fi::Ti:Jffiffiff*;;
strates/, are avoiding direct competition. Another partitioning strates/ is the optimal

I I 
foraging srnucry'

The optimel foraging strategy entails that a predator focus on a search image of the prey
when thc prey organism is extremely abundant. Therefore, the predator expends the
least amn of energr for the greatest amount of energr rerunt. As the prey organism
declis ia ebundancc the predator needs to switch foraging strategies and develop a
differear tc.tch image to retain the optimal benefrts of a foraging strares/.

The pririprl prey organisms in Area 2 of Gill Creek are aquatic earthworms, aquatic
iruect l|rr' rDd snails. However, the abundance of the benthic organisms is not great.
Therefql' n b doubdul that the fish species documented in Area 2 of Gill creek would
forage prtcprny in this area. It would be expected that the fish in Area 2 would be
more oppcucoc feeden, faced with the low abundance of prey items.

3.7 OPTITIAL IIABITATS OF FISH

The fisb TGdGr ilennfied in Area 2 of Gill Creek are gszzard shad, golden shiner, white
bass, whitc creic' mukellunge, carp, cornmon shiner, bluegill and pumpkinseed
sunfish braa hllbcad and white sucker (wcc, lggg). The fish species identified
probably arc brrying for different prey items in Area 2.

The gzzrd GhA end golden shiner will forage for the water fleas, copepods and
freshwater shriry. Tbc white bass, large white crappie and muskellunge will forage on
other fish and aayfisb- carp, common shiner, bluegill and pumpkinseed sunfish will
forage on aguatic plantr water fleas, copepods, freshwater shrimp, snails, chironomids,
aquatic insca lanrac, roundworms, flatworms, and aquatic earthworms. The brown
bullhead and white zucker will forage primarily for the aquatic earthworms. However.
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because the abundance of prey in Area 2 of Gill Creek is low (so the fish are not
receiving a good return on the energy expended searching for prey) these fish can and
will forage in other arezu of Gill Creek and in the Niagara River.

0tl19t
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4.0

CONCLUSIONS AI{D S{JMMARY

The bcnthic organisms and species of fish inhabiting Area 2 of Gill Creek are not

adverscly affeaed by the concentrations of PCBs that remain in the sediments after the

remedittion in 1981, because of the caps (either cnrshed rock or clay) emplaced on top

of tbcsc scdimens. In order for the PCBs to desorb from these sediments, the

sediffi nccd to come into contact with the water-sediment interface. The caps

preveut fb dcsorption of the PCBs from the sediments, prevent any interaction between

watcr rd tbc sediments, ild prevent bioturbation of the sediments.

Rcmnl of tbc depositional sediments originating from the Niagara River (via back

wash frm tbc Niagara River into Gilt Creek) from Area 2 of Gill Creek (near Staub

Rosd) ill rt"rrolrrc the source of PCBs to which the benthic organisms and fish ourently

are erpccd.

Tbc bcnhic aFnism community inhabiting Area 2 of Gill Creek is diverse. However,

thc tonl cetiprred biomass of the benthic organisms is not sufficient to sustain a

productirc ftby resource. The benthos inhabiting Area 2 are constrained by the

availabh h.br.

Several of e bcnthic organisms (leeches, flanvorms, water fleas [cladocerans],

freshwarcr striq, sordg sideswimmers [amphipods], copepods [QglOPS], and crayfish)

require zubcrrrrc rirb debris that affords hiding locations from predators. Snails and the

aquatic insccf lsv|c are affected by water quality parameters such as temperature and

dissolved oxytgn oooccntrations, which are influenced by water flow. The aquatic

roundworms and cenhrronns uue ubiquitous in aquatic habitats, provided they have a

source of food Area 2 of Gill Creek is a shallow (average depth is approximately

1.5 feet), slow tlowing body of water. The substrate of Area 2 has cnrshed rock

emplaced along approrimately 600 feet and compacted clay emplaced along

approximately 900 feet dorvnstream of the crushed rock. Depositional sediments on top

of the caps in Area 2 are dispersed randomly, and the depth of the depositional

6llel
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sediments is approximately one-quarter inch. Food for the benthic organisms is limited

to those rueas where depositional sediments are located and is constrained by the depth

and organic content of the sediments. Therefore, the physical habitat of Area 2 is not

conducive to supporting large populations of the benthic organisms collected.

The fisbcry rcource that Area 2 of Gilt Creek can support is low. The fish species that

primarily iryest benthic organisms (white sucker, brown bullhead, and carp) will forage

in otbcr locetions within Gill Creek and in the Niagara River to find enough food to

susrain rhcn Tbosc species (white crappie, bluegill, muskellunge, gSzzard shad, golden

shincr, 6g66on shiner, pumpkinseed sunfish, ild white bass) that do not forage

primarrly oa bcnthic organisms will forage in other locations within Gill Creek and in

the Niegfn Rivcr due to the paucity of prey available to them in Area 2.

The fisbcry ngl(xucc in Area 2 is poor probably due to the following:

. h/sical parameters of Area 2 are not conducive to sustaining a
virblc fisheries. The depth of water is shallow, which influences
tb dissolved oxygen concentration and water temPerature
(iryonant parameters for benthic organisms and fish).

. Pbltsical attributes of substrate in Area 2 are not conducive to
$$eining a biomass of benthic organisms capable of sustaining a
firbcry resource.

[n 5rrmmTr, fr3 cficcts of the PCBs in the depositional sediments in Area 2 on aquatic

life probbly & rct warrant removal of these sediments. Removal of sediments from

Area I will rcoorrr the source of PCBs to which the benthic organisms and fish are

currently cryacd.
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TABLE 2

ESTIMATED MEAN WET WEIGHT (BIOMASS) PER INDTVIDUAL ANIMAL
(Units of measure are milligrams [mg].)

t
1[

rl

1f

rf

N,

Benthic Group

Dugesia

Nematoda

Oligochaera

Hirudinea

Gastropoda

Pelecypoda

Amphipoda

Isopoda

Cladocera

Qclops

Trichoptera

Ephemeroptera

Diptera

Notes:

Mean Biomass/Organi smr

NA

NA

1.7-6.0 mg

6-23 mg

3.3-33 mg

NA

NA

NA

NA

NA

1.6-13 mg

1.1-7.3 mg

Biomass/Organism
Value Used to

Estimate Productivity

10 mg3

10 mg3

6.0 mg

23mg

33 mg

1,000 mg3

10 mgl

t0 mg3

s-d
5'nd

13 mg

7.3 mg

8.7 mg

rl

t

1.5-8.7 mg3

Mean nalues (individual animal wet weight) derived from Table 16-27, in Wetzel,
R.G. rns.
Body weight data not available. Value is a conservative estimate, based on animal
size.
Values bascd on chironomid data.
NA = Not available.
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J TABLE 4l tu
ril
Ir FISH pRODUCTTVITY (mglft2/year) IN AREA 2 OF GILL CREEK

| (Values based on convenrion of benthic blomass to vertebrate [fish] biomass'
I assuming high and low conversion efficiencies.)r

Olin Site DuPont Site

76.6
786

d
d
r Carp

Perch

24.9
255

Notes: I Carp reported to utilize l.9Vo of. ingested food for

growth and reproduction. Perch are reported to

utilize L9.5Vo of ingested food for this purPose'

Source: Wetzel, 1975.r
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