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1.0 INTRODUCTION

In anticipationof the fall 1988 startup ofeffluentdischargesinto UpperThree RunsCreek by the

F/H Area EffluentTreatmentFacilityof the SavannahRiverSite, Aiken,SC, a two and one half

year biologicalstudy was initiatedin June 1987. Upper Three RunsCreek is an intensively

studied fourth order stream known for its high species richness. Designedto assess the

potentialimpactof F/H areaeffluentonthe creek,the studyincludedqualitativeand quantitative

macroinvertebratestream surveysat fivesites (see map), chronictoxicitytestingof the effluem',

water chemistryand bioaccumulationanalysis.

In a March 1990 study of the potential impact of F/H Area effluent on the macroinvertebrate

communitiesof UpperThree RunsCreekwas extended,withreductionsin the numberof sites

to be sampledand inthe frequencyofwaterchemistrysampling.Thisreportpresentstheresults

of macroinvertebratestream surveysat three sites, chronictoxicitytestingot the effluentand

waterchemistryanalysisof the threestreamsitesandtheeffluentfromMarch 1990 to July 1991.



2.0 SAMPLINGLOCATIONS

Three Ioc:_tionsweresampled during the study period. Includedwere one upstreamlocation

(Site 1) and two downstreamlocations(Sites2 and 5). The upstreamlocationwas situatedon

UpperThree RunsCreek adjacentto the AquaticEcologyLaboratory,50m upstreamfrom the

confluenceof Tim's Branchand 60m upstreamfrom Road C and the F/H Area effluent(H-016)

dischargepoint. Site 2 was located on UpperThree RunsCreek 20 m downstreamfrom the

dischargeand Road C. Site 5 was sited on UpperThree Runs Creek approximately3 km

downstreamfrom the discharge.

Minor habitat differences were noted among the sites, which primarily affected qualitative

sampling. Snag habitatswere more abundantand depth was greater at Site 5 than at other

sites. Site2 was characterizedby a relativelyopencanopy,shallowdepth, andextensivesand

banks along the easternshoreline. Site 1 exhibiteda paucityof snag habitat,hard, steeply

sloped banks,and wasthe most shadedby riparianvegetation.

A map of sampling sites is provided in Figure 1.
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3.0 M,E'rHODS,

3.1 MacroinvertebrateAssessment

3.1.1 Sampling

Five replicate multiplate samplerswere set in the stream at each site on a quarterly

schedule forquantitativesamplingas shownin Table 1.

Eachsamplerwas comprisedof 14 ctrcuiarplateswith a diameterof 7.5 cmandthickness

of 0.3 cm (area: 0.12 M2). The plateswere madeof masoniteboard andwere separated

by masonite board spacers. A metal bolt through the plates and spacers held each

assemblytogether,

Samplers were suspended in the water by rope from floats; each sampler being

approximately25 cm belowthe watersurface, Proceedingfrom left to rightwhen facing

up streamreplicatesA throughEwere placedat equalspacingacrossthestream. Similar

flowregimeswere selectedin determiningexact site location.

Samplerswere retrieved by sw_ly liftingeach sampler from the water, placing it in a

labelled zip-locktype plasticbag and cuttingthe support rope. Approximately200 ml of

stream water was placed in each bag as well as a site and replicate label. Bags with

samplers were placed in a cooler with ice to chill the samples until processinginthe

laboratory.

Qualitative sampling was conductedon a semi-annualbasis, on the following dates:

March 23, 1990, October 30, 1990 and March28, 1991. Three samplesof 500 cm3were

collected at each site including a) snag/vascular plant habitat, b) sand habitat c)

detritus/mud/leafpack habitat. Sampleswerecollectedwiththeuse of an aquaticdipnet

(usedforsweeping,bottomsampling,andas a kicknet), a U.S. Standard#30 brasssieve,

a white collectingpan and hand collectingofvarioussubstratessuch as moss,bark, and

stick/log scrapings. Approximately15 minutes of sampling effort by a team of two



biologistswasexpendedat eachsite. Eachsamplewasplacedina 500 mlplasticlabelled

container,with 80% ethanolfor a fixative.

3.1.2 SampleProcessing

MultiplateSamplers/Quantitative:

Each samplerand the contentsof thesamplerbagwere placedina white collectingpan.

Samplersweredisassembledandeach plateand spacerwas scraped/brushedto remove

ali organisms. Subsequentlythe contents of each collectingpanwere rinsed in a U.S.

Standard#30 sieve (to removesediment)and placed back in the pan. Ali organismsin

the panwerethen placedinlabelledvialsof 80% ethanolpreservative,usingan illuminated

magnifierto facilitatesorting.

QualitativeSampling:

Sortingqualitativesamplesinvolvedprocessingeach samplecontainerin approximately

five 100 cm3 portionsuntileach containerwas completed. Each portionwas plac_din a

U.S. Standard#30 sieve,rinsedwithtap water andtransferredto a whitecollectingpan.

Macroinvertebrateswereremovedfromthepanwiththe aidof an illuminatedmagnifierand

placed in labelledvialsof 80% ethanolpreservative.

3.1.3 TaxonomicIdentification

Each vialof sorted organismswas emptiedintoa glasspetridish(3"diameter)with 80%

ethanol and examined under a WILD M3 stereomicroscopeat 16x magnification.

Organismswere initiallyseparatedby orderformosttaxa andfamilyfor trueflies(Diptera).

Afterspeciesidentification,organismscollectedby multiplatewerereturnedto the labelled

vials forbiomassdetermination,exceptfor voucherspecimens. One to three organisms

of eachspeciescollectedinthesurveywereplacedinthereferencecollection,as voucher

specimens. Some midges,blackfliesandannelidsweremountedon slideswithCMC-10,

andexaminedwitha WILDM20 compoundmicroscope(400X Power). A listof references

used for identificationis giveninTable 2.



3.1.4 Biomass

After macroinvertebratespecies identification,organismswere generally separatedby

functionalgroupforeach siteand placedinlabelledvials. Dueto theassignmentof many

taxato more than one functionalgroup,biomassdeterminationcategoriesIncludedtaxa

such as orthoclads,tanypodines,chironomini,and Pteronarcys. Values obtainedwere

• divided among the appropriate functional groups. Ali five replicates per site were

combined. Each samplefor each group at each site was dried at I05°C, weighedand

subsequentlyplacedin a weighedcrucibleat 5.50"Cforashing (30 minutesinthermolyne

furnace). This was followed by 30 minutes In the dessicatorfor equilibrationto room

temperature.Subsequentlythecrucibleswerere-weighed,the initialdryweightsubtracted

andthe ash-freedry weightscalculated. Weightdeterminationswere madewitha Mettler

AE200 electronicbalancereadingto four places(0.0001g).

3.1.5 DataAnalysis

A number of methods to evaluate the data obtained in qualitativeand quantitative

macroinvertebrateassessmentshave beendeveloped. Severalapproachesto analyzing

the data are used in this report. These approaches concern the richness,density,

evenness, pollution tolerance, % composition by major taxonomic group, biomass,

functionalgroup analysisand dominantspecies.

Communityrichnessis the total numberof speciescollected at a site. Pollutionby an

effluentdischargegenerallyreducesthenumberofspecies(Weber,1973). A meandensity

of organismsis calculatedper M2. When depressed,the mean densitycan reflectthe

effects of toxic pollutants (Weber, 1973). When elevated, it can suggest nutrient

enrichment(Weber,1973).

CommunityevennessIsbased upon the conceptthat a streamunaffectedby pollutionwill

support many species of macrolnvertebrates,each represented by a few organisms,

whereasa streamimpacted byorganic pollutionwillh_ve onlya few tolerantspecieswith

large numbersof organisms(Weber,1973). Organismsintolerantto organicpollutionare ,



killed or drift downstream to a more tolerable habitat. W'_h toxic wastes, a similar

phenomenonoccurs,exceptthatthe reductioninthe numbersofintolerantspeciesoccurs

witha decrease inthe speciespopulation(Weber, 1973). Two indicesinvolvingevenness

are used; diversity and equitability. Both are computed using the Shannon-Weaver

functions and the Margalef measure, as described by Weber 1973). Species

diversityis sn index taking into accountthe number of species and the distributionof

individualorganisrnswithina sampled segmentof waterway. In severelypollutedwater,

diversityusuallyis less than one (Weber,1973). In unpollutedwater,lt is higherand may

attainfour or more. The higherthe diversitythe less stressfulthe aquaticenvironmentto

theorganismscontainedtherein(Weber,1973). Equitabilityisan indexthat comparesthe

aquatic communityunderconsiderationwithan Idealizedcommunity. Sucha community

isfound inunpollutedhabitatswheremanyspeciesare present,fewarerelstive;_fabundant

inindividuals,and severalare representedwithinthe communityby onlya few indMduaJs.

Equitabilityhas been found to be a more sensitivetest of environmentalstress than

diversity(Weber, 1973). Levelsabove 0.5 are Indicativeof good waterquality (Weber,

1973). These indicesare generallyonly applicableto quantitativesamplesof more than

100 organisms.

Communitypollutiontoleranceevaluatesthemacroinvertebratecommunitybaseduponthe

concept that certain taxa of aquatic organisms are consideredto be more pollution

intolerantthan others. Intoleranttaxa Include most speciesof mayflies,caddisfllesand

stoneflies, as well as, certain species of beetles (e.g., some elmids), midges (e.g.,

Potthastia)and Megaloptera (Hilsenhoff,1987). Other taxa are moretolerantof pollution,

includinglibelluUddragonflynymphs,truebugs and fly larvae(includingmanyspeciesof
,=

midges)(Hiisenhoff,1987). Twowaysof measuringpollutiontoleranceareprovidedhere;

the HilsenhoffBiotic IndexandEPTIndex. A bioticIndexgives an indicationofthe average

pollutiontolerance of organisms present at a stream site. Each species is given a

toleranceratingbetween 0 and 10, with0 Indicatinga very intolerantorganismand 10 an

organismwith high toleranceof pollution. The biotic Indexused here was producedby

Hileenhoff(1987) and designedfor northern streams, lt hs= been modified slightlyfor

severalmidge species to accountfor knowntolerances in this region. The EPT Indexis



simplythe total number of speciesat a site which are in the pollutionintolerantorders

Ephemeroptera(mayflies),Plecoptera(stoneflles)or Trichopters(caddisJtles).

FunctionalGroupAnalysisinvolvesclassifyingeach speciesbyfeedingmode, determining

the percentage of the totalnumberof organismsin each feedingmode,and the biomass

of the organismsin eachfeedingmode. Speciesare assignedto a functionalgroup based

upon informationin Merritt& Cummins(1984).

Functional groups include shredders(herbivoresand dstrttivores),scrapers,predators,

plercer-herbivoresand collectors(fllterersand gatherers). Inasmuchasplercer-herbivores

never comprised >_..1% of the total number of biomass of organismsat any site/date

combination, this categoryis Ignored In discussion of functionalgroups. A shift in the

proportionsof the functionalgroupsbetweensites may reflectthe presenceof a pollution

source or changesinthe trophicstructureof the ecosystem, ltmusthowever,be carefully

analyzed as a differencein habitatcan also produce a shift.

Results of each biological monitoring parameter are discussed separately, then

summarized. As mightbe expectedfor these types of data, the data sets provednot to

be normallydistributeddespitea squareroot transformationof the data _y + i/2). As a

result, the data were analyzed by non-parametric methods for paired data, using a

significancelevelof p=0.05. Comparisonsof data meansamongsiteswere accomplished

using Friedman'sTest (Gilbert,1987). For the percent compositionby major taxonomic

group and functionalgroupanalysis,each group was separatelysubjectedto Frledman's

Test. Resultsof statisticalanalysesare provided in AppendixD.

3.2 Water ChemistryAnalysis

3.2..1 FieldMeasurements

At each site measurementsweretaken of dissolvedoxygen(ppm),pH_conductivity,and

temperature (°C). Dissolvedoxygenwas measured with a YSI Model54ARC D.O. meter

with a YSI Model A77003 probe. The meter was recalibrated with the elevation



scale/calibrationknobandtemperatureat each site. A FisherModel951 pH/temperature

meter with a probewas usedto measurepH andtemperature.The meterwas calibrated,

using pH 4 and pH 7 standardbuffersolutions,at each site. Temperaturereadingswere

made to 0.I°C. Conductivitywas analyzed usinga YSISalinity-Condu_-Temperature

meter (Model _"_3).AJIreadingswere made 2-6' belowthe watersurfaceand recorded in

a bound fieldrecordbook.

3.2.2 Sampling

Samples for chemicalanalysiswere taken at each site as grab samplesjust below the

water surface. Containersand sample volumesare listedIn Table 3. After collection,

samples were placedin coolers,chilledwith ice andreturnedto the laboratory.

Chemicalanalyseswereconductedaccordingtotheproceduresin"Methodsfor Chemical

Analysis of Water and Wastes" (U.S. EPA, 1979) and are referenced, along with

detectionlimitsand preservativesin Table 4.



TABLE1
SamplingDates

QuantitativeMacroinvertebrateSampling
UpperThree RunsCreek

AikenCounty,SC
March1990 - July1991

Quarter # Reps/Site # Sites Sample RetrievalDate

Spring1990 5 5 April20, 1990

Summer1990 5 3 July 26, 1990

Fall 1990 5 3 October23, 1990

Winter90/91 5 3 January15, 1991

Spring1991 5 3 April 17, 1991

Summer1991 5 3 July25, 1991

Samplerswere placedin the creek28-30 days priorto retrieval.
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TABLE2
TaxonomicReferencesUsed for Identificationof Macroinvertebrates

" Quantitativeand QualitativeMacrolnvertebrateSampling
UpperThree RunsCreek

Aiken County,SC
Aprll! 990. Juh/1991

Taxon ReferenceNo.I

AnneUda 17
Mollusca 27, 38
Crustacea 7, 27, 15, 45
Hydracedna 27
Collembola 20
Ephemeroptera 2, 4, 20, 18, 21, 24
Odonata 4, 20, 25
Plecoptera 4, 20, 37
Hemiptera 4, 20
Megaloptera/Neuroptera 4
Lepidoptera 4-
Tdchoptera 4,.20, 30136, 4 4.
Coleoptera 1, 4, 20
Diptera 4, 8, 10, 16, 19, 20, 34
Chironomidee 3, 4, 5, 6, 11, 13, 14, 26, 28

29, 31, 32, 33, 35, 42 43

i See References- Section6.0.
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TABLE3
WaterChemistrySampleContainersand Sample Volumes

Uppe:"Three RunsCreekBlomonitoring
AikenCounty,SC

April1990 - July 1991

SamplerContainer Volume Parameters Preservative

Glass,amber 250 ml Res CI none

Plastic 1/2 gallon cond,TSS, Hard, none
AIk, NO2

Plastic 250 ml 0-P04 none

Plastic 500 ml Metals HN03

Plastic 500 ml Dis. Metals none

Plastic 1/2 gallon NO3, NH3, T-PO4 HN03

Glass,amber 1 liter Kerosene,TBP none

12



TABLE4
MethodsforWaterChemistryAnalysis
UpperThree RunsCreekBiomonitoring

Aiken,SC
April1990 - July1991

EPA Detection
Parameter Method# Umit......... Preservative

pH 150.1 0.1 Units On-SiteAnalysis
DissolvedOxygen 360.1 0.1 mg/1 On-SiteAnalysis
Temperature 170.1 1°C On-SiteAnalysis
Specific

Conductance 120.1 10 umhos/cm None
Total Hardness 130.2 1 mg/I None
Alkalinity 310.1 1 mg/I None
Total Suspended

Solids 160.2 1 mg/I None
Total Residual

Chlorine 330.1 0.1 mg/I None
Nitrate(AsN) 352.1 0.1 mg/I H2SO4 to pH <2.0
Nitrate (AsN) 354.1 0.02 mg/I None
Ammonia(As N) 350.3 0.01 mg/I H2SO 4 to pH <2.0
Total Phosphorus

(As P) 365.2 0.01 mg/I H2SO4 to pH <2.0
Ortho Phosphate

(AsP) 365.2 0.01 mg/I Filteron Site
Chromium 216.2 0.005 mg/I HNO3 to pH <2.0
Copper 220.2 0.005 mg/I HNO3 to pH <2.0
Lead(Furnace) 234.2 0.005 mg/I HNO3 to pH <2.0
Manganese 234.2 0.005 mg/I HNO3 to pH <2.0
Mercury (water) 245,1 0,005 mg/I HNO3 to pH <2.0
Sodium 273.1 0.002 mg/I HNO3 to pH <2.0
Uranium 711 B 0.001 mg/I HNO3 to pH <2.0
Zinc 289.1 0.005 mg/I HNO3 to pH <2.0
* Kerosene SPE/GC 0.1 mg/I Qt. AmberGlasswith

Teflon Uned Ud
* TributylPhosphate SPE/GC 0.05 mg/I Qt. AmberGlasswith

Teflon Lid

* Solid Phase ExtractionGC AnalysisMethod as Providedby DuPontSRP.

13



4.0 RESULTS

4.1 BiologicalMonitoring

A list of species collected from March 1990 to July 1991 is provided tn Table 5. Quantitative

samplingyieldeda totalof 104 species, rangingfrom 69 speciesat Site 5 to 77 speciesat Site

2. Qualitativesamplingresultedin a total of 163 species,varyingfrom 104 species at Site 1 to

110 speciesat Site2. A summaryof the biologicalmonitoringparameterresultsfor eachsite is
found in Table 6.

4.1.1 RichnessParameters

SpeciesRichness

Speciesrichnessforquantitativesamplingmethodsrangedvarieda minimumof 21 at Site

5 (October 1990) to a maximum of 40 at Site 2 inApril1991 (Table 7a; Figure2). Mean

species richnesswas =,imilarat ali three sites, rangingfrom 29.8 at Site 1 to 33.2 at Site

2. A Friedman'snon-parametrictest indicatedno statisticallysignificantdifferencesamong

sites (p = 0.142) during the study period (April1990 to July 1991). Highest species

richnessvalueswere obtainedinApril1991. Combineddata fromali quartersshowed70

speciesat Site 1 (Table 7a), 77 speciesat Site2 and69 speciesat Site 5.

Qualitativesamplingyielded higher speciesrichnessvaluesthan quantitativesampling..

The minimumspecies richnessvalue was 50 (Table7b), at Site 5 in October 1990. The

maximum species richness value was 70, at Site 2 in March 1990. Highest species

richnesswas encounteredduring springsamplingperiods. An exception occurredin

March 1991at Site 2, inwhichrelativelylowspeciesrichnesswas noted. The totalnumber

of speciesfrom ali sampling periodscombinedrangedfrom 104 species at Site 1 to 110

speciesat Site 2.

14



AverageNumberof Speciesper Replicate

The mean numberof macroinvertebratespeciescolonizingthe multiplate samplers after

one month of exposure ranged from 12.8 at site 1 to 15.1 at Site 2 (Table 8). The

minimum mean number of species per replicate was 8 species, at Site 5 in October

1990. In April 1991,at Site 2, a maximummean of 19 species was found. A Friedmans

nonparametric test of the data indicated no statistically significant differences among

sites (p = 0.072). Seasonal variationswere noted, with the greatest numbers of species

per replicate in the winter and spring and lowest numbers of species in the fall. No

temporaltrends in mean speciesrichnessper replicatewere found.

4.1.2 AbundanceParameters

Total Numberof Organismsper Site

A total of 3684 organismswere collectedon the multiplste samplersat the three sites

between March 1990 and July 1991 (Table 9==). Populationscolonizing the multiplate

samplerswere lowestin the summerand fall of 1990 and hlghestIn spring 1990. The

mean numberof organismsper site forall samplingperiodscombinedranged from 178.3

at Site I to 230,8 at Site 2,

Mean numbersof organismscollected at each site and data comblnation by qualitative

methodswere slightlygreaterthan obtainedby quantitativemethods (Table 9b), As with

quantitativemethodsthe greatestmean numbersof organismswere collected at Site 2

(306.3) and the least at Site I (201.0). Numbersof organismscollected In March 1991

(643) were substantiallylower than In March 1990 (1196). The fewest organisms were

collected in the fall.

Density

Macrolnvertebrstedensityassociatedwiththe multlplstesamplesranged from a minimum

of 130 organismspersquare meterat Site 5 InOctober1990 to 610 organismsper square
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meter at Site 2 in January 1991 (Table 10a; Figure 4). Mean density for ali sampling

periodscombinedwas greatestat Site 2 (369.3organisms/m2)and lowestatSite 1 (285.3

organisms/m2).Nosignificantdifferencesin densityamongsiteswere found(Friedman's

Test = p = 0.072). Density values were higher during 1991 than in 1990, with the

exceptionof Site 5 duringspringsampling.The most substantialincreasesfrom 1990 to

1991 occurredinthe winter,witha 1990 meandensityof 236.7 organisms/m2, and a 1991

• mean densityof 508 organisms/m2, and inthe summer,with a 1990 meandensityof 183

organisms/m2 anda 1991 meandensityof 389.7organisms/m2. Densityinthe springand

falldid not vary significantlybetween1990 and 1991.

Density/PercentCompositionBy MajorTaxonomicGroup

The mostabundantorganismscolonizingmultiplatesamplersin UpperThree RunsCreek

were midges,with an averagedensity of 127.2/m2 (Table 10b) comprising38.8% of the

community. (Table 1la; Figure5). Highestmeandensitiesof midgeswere foundat Site

2 (146.9/m2;39.8%),althoughthedifferenceswerenotstatisticallysignificantlygreaterthan

at othersites. These elevationsin meanmidgedensitiesand percentagesat Site 2 were

a function of more substantial populations of Chironominae midges (Polvpedilum,

Rheotanytarsus,Tanytarsus)than at Sites1 and 5. Midgedensitiespeaked inthe winter

quarterandfell to a minimumin the summerquarterof both 1990 and 1991.

Caddisflieswere second in abundance of the major taxonomic groups collected in

quantitative_ampling(Table1Ob),witha meandensityof 58.8/m2, 17.9%of thecommunity

(Table 11a). Hydropsychidcaddisflieswere dominantamong the Trichoptera. Both

downstreamsites (Sites 2 and 5) showed lower mean densitiesof caddisflies(54.9 -

56.0/m2) than the controlsite 1 (65.3/m2). The differencewas not statisticallysignificant

(Friedman'sTest: p = 0.956) and is attributableto a singlesamplingperiod(July1991),

inwhichparticularlylargenumbersof Hvdropsvchewerecollectedupstream(AppendixB).

Caddisflteswere most abundant in the winter quarter and least abundantduring the
summer.
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Stonefliesand beetles were, on average,equally abundant on the muitiplatesamplers

duringMarch 1990 to July1991. Bothexhibiteddensitiesof approximately46/m2, 14-15%

ofthecommunity(TableslOb; 1la). Meandensitiesof stoneflleswere loweratSites1 and

2 (40 to 43.7/m2) than at Site 5 (54.7/m2). Differencesamong sites were notstatistically

significant(Frledman'sTest: p = 0.74). Theelevatedstoneflydensitiesat Site5 occurred

onlyduringthe spring,when stonaflypopulationson the multiplatesamplersreacheda

peak. Beetles(primarilyadult Elmidu) exhibitedmarkedvariabilityamongseasonsyears

and sites. During the winter beetleswere largely absent from the multiplatesamplers.

Conversely,beetle densitieswere highestduringthe summer. Densitiesof beetleswere

substantiallyincreasedduringthe apflngandsummer1991 sarnplingperiodsascompared

to the spdng and summerof 1990. Site2 supportedstatisticallysignificantelevatedmean

densitiesof beetles in relationto Sites 1 and5. (Frledman'sTest: p - 0.029).

Mayflieswere substantially less abundantthat midges,caddisflles,atonefliesor beetles,

witha mean densityof 19.9/m2, 6.26%of the community(Table lOb, lla). Meandensities

werehighest Inthe winterand lowestin the fall. Duringmost samplingpedodsthedensity

of mayflies at Site 2 (mean 26.1/m2) was greater than at Site I (mean 14.7/m2). This

differencewas not statisticallysignificant(Friedman's Test: p = 0.252). The inverse

relationshipof mayflydensityand (elmid)beetledensity,coupledwith the similartrophlc

roleinthe community(both arescrapersandcollector-gatherers)suggeststhetwogroups

fillthe same niche at offsettimes of year. Due to the larger size of mayflies,the system

cannotsupport as great a densityof thesenymphsas the densityof beetles.

Densityof non-Chironomiddipterans(mainlySi_) varied from a mean of13.9/m2 In

July 1990 to 37.3/m2 In April 1991. Mean densities were highest In the spring. No

statisticallysignificantdifferencesamongsiteswere noted.

Qualitativesampling indicated a macroinvertebratecommunity structuresimilarto that

reflectedby quantltat_e sampling. Midgeswere again the dominantcomponent, witha

higherproportion of the community(45.8% Table 11-b) than indicatedby qua_

sampling(38.8%). Other importanttaxa were caddl=flles(14.4%),stonefllas(12.6%)and
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mayflies(8.5%). Beetlescompriseda muchsmallerproportionof the sample(3.3%) than

demonstratedby quantitativesamplingmethods (14.4%).

DominantSpecies

Due to the strongflow regimeof Uppor Three Runs Creek, rheophillcorganismswere

dominant among the macroinvertebratascolonizing multlplatesamplers. The most-

commonly collected organismat all siteswu Hydroosvch9elissoma,a net-spinning

caddisfly (Table 12a). Otherdominantspecies noted at ali three sites were the midges

Polypedilumco.nvtctumand Rheocricotoousrobacki. The blecldlylarva$1muliumlone_i

was a dominantspeciesat Sites1 and 2 and the midge Corynoneura_ was a dominant

species at Sites 1 and 3. A riffle beetle, SI;enelmi_crenata, was the second most

commonly collectedspeciesat Site 2. As noted in earlierphasesof Upper Three Runs

Creek biomonitoring,mostdominantorganisms were collector-filterers.No distinctshift-

in communitydominancewerenotedamong sites.

Qualitativesamplingyieldedmanyof thesame dominantspeciesof macrolnvertebratesas

quantitativesampling. Althoughthe filteringceddisfly, Hvdropsvcheellssoma,was the

mostcommonlycollectedspeciesat Site I, midgessuchas Tveteniadlscolorip_)_gp. and

Polypedilumconvictumtendedto predominateoverall (Table12b). Thepredatorystonefly,

Perlestapla¢ida, was one of the dominantspecies at Site I and Site 2. The order of

species, in terms of abundance,was differentat each site. Nevertheless,no clear shifts

in community structureare noted.

4.1.3 PollutionToleranceParameters

EPT Index

The number of spades of Ephemeroptera,Plecoptera r_ndTrlchoptem collected by

quantitativesampling variedfrom a mlnlmumof 7 at Sites I and 2 In July 1991 to-a

maximumof 18 at Site5 inApril1990 (Table 13a; Figure6). Thehighestmean EFT Index

was found at Site 2 (EPT = 13.2). No statisticallysignificantdifferencesIn EFT richness
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were notedamongsites (Friedman'sTest). As withspeciesrichness,the greaternumber

of speckmwere collectedin the springquarter,with a minimumin the autumnquarter.

However,theJuly 1991 EPT valueswere uncharacteristicallylow for the summerquarter,

especiallyat Sites I and 2.

QualitativesamplingproducedEPTvaluesrangingfrom10 at Site5 in October1990 to 28

at Site2 in March 1990 (Table 13b). The highestmean EPT valuewas at Site 2 (EPT =

19.7). March 1991 EPT values wereabnormallylowfor the springquarter,particularlyat

Site 2.

HilsenhoffBioticIndex

The bioticindexfor quantitativesamplesranged from a low of 3.67 at Site 5 in October

1990 (Table 1Ca;Figure7) to a highof 5.95 inJanuary1991 at Site 1. The overallmean

biotic index was 4.54, indicativeof good to very good water quality. No statistically

significantdifferencesamong sites were found (Friedman'sTest). Biotic indexvalues

increased(deteriorated)in 1991, as compared to 1990. Highest (poorest) biotic index

valueswere in the winterquarter,inconjunctionwithgreatermidgeabundance.

Greater midge abundance also resulted in higher biotic index values for qualitative

sampling(Table 14b)thanforqulmtitativesampling. Meanbioticindexvaluesrangedfrom

4.84 at Site 1 to 5.35 at Site2. Higherbiotic indexvaluesat Site2, as compared to Site

I, were noted duringall three samplingevents.

4.1.4 FunctionalGroupAnalysis

Collectors of fine particulate organic matter (FPOM) numerically dominated the

macroinvertebratecommunity of Upper Three Runs Creek (Table 15a; Figure 8),

comprising62% of the total numberof organismscollected. This total was evenly split

betweencollector-gatherers(30.7%)and coUector-fllterers(31.3%). Predatorscomprised

the next largest segmentof the community(18.9%), followed by scrapers(12.3%) and

shredders(7.2%). The proportionsofthe functionalgroupsateach ofthe three siteswere
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similar.The onlystatisticallysignificantdifferenceencounteredwasthe mean percentage

of predatorsat Sites2 and 5. A significantlysmallerproportionof predatorswas collected

at Site2 (Friedman'sTest;p = 0.052). Seasonally,the proportionsofcollector-filterersand

collector-gathererswere inversely related, with highest collector-gatherer and lowest

collector-filtererpercentagesin the winterquarter. The proportionof predatorspeaked in

thespringquarterof 1990 and 1991. InJuly 1991the proportionof predatorsfellto a level

of 11.6%. This valuewas considerablelessthan in July1990. Scraperswere a minimum

proportionof the macroinvertebratecommunityinthewinterquarterand a maximuminthe

summerquarter. Shreddersconsistentlycompriseda majorportionof the community.

FunctionalGroup analysis using biomassshowed predatorsto be dominant,generally

representing50-80%of the total biomass. July 1991 data were an exception, however,

with predatorscomprising0.4% to 32% of the total biomass(Table 15b).

4.1.5 Total Biomass

Comparingoverallmeans,totalbiomassrangedfrom a meanof 0.3701 g/m2 (AFDW) at

Site 1 to 0.5405 g/m2 at Site 5 (Table 16). Differences among sites were not

statisticallysignificant(p=0.43;AppendixD). Highestbiomassvalues were obtainedin

the springquarterof each year, as manyspeciesreachthe penultimateinstar. Lowest

biomassvalues occurredduringthe summerquarter, when many early instar nymphs

and larvae were collected. Biomassvalues in July 1991 were particularlylow at Sites
1 and2.

4.1.6 EvennessParameters

Shannon-WeaverDiversityIndex

Shannon-Weaverdiversityvalueswere indicativeof diversemacroinvertebratecommunities

at all sites, rangingfrom a mean of 4.08 at Site I to 4.24 at Site 2. No statistically

significantdifferencesamong sites were measured. Meandiversityvalues droppedlower

(3.53) in July 1991 than in any other quarterof the currentphase of the study.
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EquitabilityIndex

Equitabilityvaried from a valueof 0.59 at Site 5 in January1991 to 1.65 at Site 2 in July

1991. Mean equitabilityvariedonlyslightlyamongsites. Nosignificantdifferencesamong

siteswere noted. (Friedman'sTest). Equitabilitywas lowestduringthe winterquarter.

4.2 WaterChemistry

4.2.1 GeneralParameters

4.2.1.1 Total SuspendedSolids

Total suspended solids ranged in value from <5.0 to 32.0 mg/L for the entire period

sampled(See AppendixC1). The highestconcentrationsof total suspendedsolidsforali

samplingdatesweremeasuredinJuly1991 at alithreesites,withSite5 havingthehighest

concentration (32.0 mg/L) among the three locations. Lowest concentrationsfor

suspended solids were found during January 1991, and values among sites were

comparable. A comparisonof mean concentrationsamong samplinglocationsshov_,)d

that Site 5 had the highestaverageamount of suspended solidsthroughoutthe entire

samplingperiod, whileSite 1 had the lowest. Differencesin averagetotal suspended

solidsamong siteswere not statisticallysignificant(F=5.58; p=0.072; AppendixD).

4.2.1.2 SpecificConductance

Specificconductance valueswere foundto be low at ali sitessampled. Values ranged

from20.0 to 58.0 micromhos/cmfor theentireperiodsampled(See AppendixC1). Forali

sites combined,the highestand lowestvaluesacross sites were measuredduringJuly

1990. Site2 hadthe highestaveragespecificconductance,butthiswasonlyslightlymore

than that of the other two sitesand was not foundto be statisticallysignificant(F=4.08;

p=0.1s4).
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4.2.1.3 Hardness

Hardnessvalueswere determinedto be in the softclassification(0-75 mg/LCaC03), with

concentrationsrangingfrom5.0to 33.0 mg/LCaCO3 (SeeAppendixC1). Lowesthardness

concentrationswere typicallyfoundduringOctober1990 atali threesites,withthe highest

valuesoccurringduringJuly 1990 at ali three sites. The highestaveragehardnesswas

measuredat Site 1 witha valueof 11.7 mg/L CaC)3),butthiswas not considerablyhigher

than the othertwo sites, and no statisticaldifferencesamong siteswere found(F=3.58;

p=0.252).

4.2.1.4 Alkalinity

Alkalinityvaluesforali threesites combinedranged from <1.0 to 5.0 mg/Land were well

below the U.S. EPA Aquatic Life Criterion of 20.0 mg/L as CaCO3 (U.S. EPA 1986).

Sampling resultsindicated that for ali three sites, the highest average alkalinity was

measured during April 1990, while the lowest was found during July 1990. Average

alkalinityat Site 1 was lowestrelativeto the othertwo groups,but averageconcentrations

amonggroupswere not foundto be statisticallysignificant(F=0.75; p=0.956).

4.2.1.5 ResidualChlorine

Residualchlorineconcentrationsrangedfrom Not Detected(ND) to <0.05 rag/L,with Not

Detectedfound both in July1990 and July1991 (see AppendixC1). Ali othersitesand

time periodsevaluatedwerefoundto haveconcentrationsof <0.05. Meanvaluesamong

siteswere identical;therefore,no statisticalanalysiswas performed.

4.2.2 Metals

4.2.2.1 Chromium

Both dissolved_nd total Chromiumwas le_ than detectable limits at ali sites and

collectiondates (Table 18; AppendixC2).
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4.2.2.2 Copper

Copperwas detectedat levelsof 0.019 mg/L at Site 1 in April lggO. This concentration

of copperwascloseto the detectionIlmR.No copperwas detectedat any othersiteand

date combination.

4.2.2.3 Lead

No lead was detected at any of the threesamplingsitesor in the effluent.

4.2.2.4 Manganese

Manganesewas detectedat levels rangingas high as O.147 mg/L (total)at Site 5 in July

1990. No statisticallysignificantdifferencesin concentrationof manganeseamong sites

were noted (AppendixD). Manganeselevelsin the effluentwere generallymuch lower

than in samplesfrom streamsites.

4.2.2.5 Mercury

At detection limitsranging from 2 ug/L to 30 ug/L, no mercurywas detected from any

streamsiteor effluentsample.

4.2.2.6 Sodium

Mean Sodium (Total)values rangedfrom 1.324 mg/L at Site 1 to 1.601 mg/L at Site 5.

Differencesamongthesiteswere notstatisticallysignificant(AppendixD). Levelsof Total

Sodiumwere substantiallyhigherin the F/H Areaeffluent,at a meanof 17.57mg/L.

IL
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4.2.2.7 Uranium

Uraniumwasnotdetectedinmostsamplescollectedfromthe effluentandthe threestream

sites. Low levelsof uraniumwas detected at Site 5 in July 1990 (4.8 ug/L). Differences

amongsites were not statisticallysignificant(AppendixD).

4.2.2.8 Zinc

Zinc levelswere generallyat or below detectionlimits. Relativelyhigh zinc levels (0.1

mg/L) were detected,however,at Site 1 inJuly 1991.

4.2.3 Nutrients

4.2.3.1 Nitrites

Nitriteconcentrationsdidnotvaryconsiderablyamongsites, Concentrationsrangedfrom

<.01 to <0.10 for ali sitesduringthe entire samplingperiod (See AppendixC3). The

highestconcentration(<0.10 mg/L)was measuredduringJanuaryand March1991 at ali
threesites. Mean estimatedconcentrationsof nitriteswere similarfor ali sitesand were

not foundto be statisticallysignificant(F=1.0; p=0.74).

4.2.3.2 Nitrates

Nitrateconcentrationswerelow at ali threesitesand rangedfrom 0.10 to 0.38 mg/L (See

Appendix C3), The lowest concentrationof nitrates (0.10 mg/L) was measured during

several sampling periods. The highestconcentrationwas measured at Site 2 during

October1990 whichcorrespondedto a highnitrateconcentration(26 rag/I) intheF/H ETF

effluent. Mean concentrationsamongsites were comparableand were not foundto be

statisticallysignificantwhentested (F=4.08; p=0.184),
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4.2,3.3 AmmoniaNitrogen

Concentrationsof ammonianitrogenrangedfrom <0.10 to 0.38 mg/L (SeeAppendixC3).

The lowest concentrationwas measuredduringApril 1990 at both Sites 2 and 5. The

highest concentration was measuredat Site 5 during July 1991. For the most part,

concentrationsamong siteswere comparablethrough ali samplingperiodsand average

concentrationswere foundto be similar. No statisticaldifferencesamong sites were

determinedwhen tested (F=0.58; p=0.956).

4.2.3.4 Total Phosphate

Total Phosphate(T-PO4)concentrationswere foundto be high and rangedfrom 0.02 to

0.310 mg/L (20 to 310 ug/L). Lowestconcentrationswere measuredduringApril1990 at

ali three sites, while the highestconcentrationwas measured in July 1991 at Site 5.

Among sites, total phosphatewas comparable during ali sampling periods. Average

concentrationsof total phosphateswere lowestat Site1. No statisticaldifferencesamong

siteswerefoundwhentested(F= 1.58;p=0.57). Althoughno criteriahavebeen developed,

the U.S. EPAhasrecommendedthattotalphosphatesas phosphorousshouldnotexceed

100 ug/L so as to prevente_rophication.

4.2.3.5 Ortho-Phosphate

Concentrationsof Ortho-Phosphateduringthe periodsampledrangedfrom <0.01 to 0.05

mg/L (SeeAppendixC3). Amonggroupsandtimeperiods,concentrationswerefoundbe

comparable. Average concentrationswere similarand no statisticaldifferencesamong

sites were found(F=1.58; p=0.57).

25



4.2.4 Organics

4.2.4.1 TributylPhosphate

Notributylphosphatewas detectedduringany samplingperiodat any site (SeeAppendix

C4). Meanconcentrationsamongsiteswereidentical;therefore,nostatisticalanalysiswas

performed.

4.2.4.2 Kerosene

No kerosenewas detected in any samplingperiodat any site (See AppendixC4). No

variationin measuredconcentrationsamongsitesduringany samplingperiodwasfound.

Average concentrationsof Kerosenewere comparable for ali three sites, therefore,no

statisticalanalysiswas conducted.

4.2.5 FieldParameters

4.2.5.1 pH

pH in UpperThree RunsCreekrangedfroma meanof 5.48 at Site2 to 5.74 atSite 5. F/H

Area EffluentpH was more alkalinethat the stream,with a meanpH of 7.31.

4.2.5.2 DissolvedOxygen

Dissolvedoxygenremainedat acceptablelevels(> 5.0 mg/L)throughoutth_ studyperiod
at ali sites.

4.2.5.3 Temperature

Littletemperaturevariationwasnotedamongsites. Effluenttemperaturesrangedfrom 17.8

to 30.4°Cand were substantiallywarmerthan streamtemperaturesduringthe winterand t

spring quarters.

26



4.3 _ChronicToxicityTesting

SixquarterlyCerioda.ohnladubiaSurvivaland ReproductionTestswereconducted on F/HArea

ETF Effluentduringthe study period(Table 19). Resultsof ali tests showed the effluentto be

acutelytoxicat 100% concentration.Withthe exceptionof March1990 the effluentwas neither

acutelynor chronicallytoxicat 30% concentration.As a result,7 Day LC,s0 valuesrangedfrom
39.5-54.8% effluent concentration and Chronic NOEC values were 3 to 30% effluent

concentration.
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Figure 2
Species Richness

Quantitative Macrolnvertebrate Sampling
Upper Three Runs Creek

Alken County, SC

March 1990- July 19915O

4oi

!-
10

0

March g0 July g0 OcL go Jan. gl April gl ,;uly gl

[] Site1 [] Site2 _ Sites

Winter Quarter Spring Quarter

50 50
]

,SO. 50,_
q

.ii 40 I 40, _/_

30 20-

_ .
20 " 20-

10 10 -

0 . • , 0

Jen. 88 Jan. e9 Jan. gO Jan. gl April 88 April 8g April ge April gl

Summer Quarter Autumn Quarter

50 50

40 40

_ 20 20
O
Z

10 10

I

o .... oir w • •

July 87 July 88 July 89 July g0 July gl Oct. 87 Oct. 88 Oct. 8g Oct. g0

28



Figure 3
Average # Of Species Per Replicate

Quantitative Macrolnvertebrate Sampling
Upper Three Runs Creek

Alken County, SC
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Figure 4
Density (#/m')

Quantitative Macrolnvertebrate Sampling
Upper Three Runs Creek

Alken County, SC
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Figure 5
Percent Composition By Major Taxonomic Group

By # of Organisms - Ali Dates Combined
Quantitative Macrolnvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
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Figure 6
EPT Index

Quantitative Macrolnvertebrate Sampling
Upper Three Runs Creek

Alken County,SC
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Figure 7
Hilsenhoff Biotic Index

Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek

Aiken County, SC
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Figure 8
Functional Group Analysis - % By Pop. #
Quantitative Macrolnvertebrate Sampling

Upper Three Runs Creek
Alken County, SC
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Figure 9
Functional Group Analysis - % By Biomass
Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
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Flgure 10
Shannon - Weaver Diversity Index

Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek

Aiken County, SC

March 1990 - July 1991

6

5

4

3

2

1

0 -

I_rch 90 July 90 Oct. 90 Jan. 91 April 91 July 91

[] Site1 ii site2 D Sites

Winter Quarter Spring Quarter

5 6,
'4

4" 5"!
, '4

3" 4"14

' 31
2" 4

' 21
,4

1" 1"1
,4

0 0:
Jan. 88 Jan. 89 Jan. 90 Jen. 91 April 88 April 89 April 90 April 91

Summer Quarter Autumn Quarter

5- 51
1

4" 41

2- 2-1 _*_':!_

1" 11

July 87 July 88 July 89 July 90 July 91 Oct. 87 Oct. 88 Oct. 89 Oct. 90

36



i

Flgure 11

Equltablllty Index

Quantitative Macrolnvertebrate Sampllng
Upper Three Runs Creek

Alken County, SC
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Table 5
SpeciesList - Upper Three RunsCreek Biomonitoring
April1990 - July 1991

Quantitative Qualitative
Sampling Sampling

Taxon Site I 1l 21sl Site I " 21,,51

EPHEMEROPTERA (mayflies)
Baetisephippiatus X x x x x
Baetis frondalis X

,,

Baetisintercalaris X

Baetispropinquus X
(Baetissp.) X
Centroptilumsp. X
Dannellasimplex X X X X.,,

Dolaniaamericana X X X
Ephemerellaargo X X X X X X,, ,

Ephemerella catawba group X X
Ephemerelladorothea X X X X X X
Ephemerellainvaria]rotunda X X X X X X
Eurylophellatemporalis X X
(Eurylophellasp.) X
Heptagenia flavescens X X X
Hexagenia limbata X
Neoephemerayoungi X X X X X
Paraleptophlebiasp. X X X X
Pseudocloeonbimaculatus X X X
Pseudocloeondubium X X X

Pseudocloeonpunctiventris X X X X X
Stenonemamodestum/smithae X X X X X X

Trico,rythodessp. X X

Number of Mayfly Species by Site _ 1'13J14 112 1
Number of Mayfly Species by Method _ 14 I 1 18 J
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Table 5
SpeciesList - Upper Three RunsCreek Biomonitoring
March 1990 - July 1991

Quantitative Qualitative

Sampling Sampling

Taxon Site 11121sl Site !il2151

ODONATA (dra_lonflies.,damselflies)
Boyeriavinosa X X X
Calopteryxspp. X X X
Gomphus(G.)lividus X X
Neurocorduliasp. X
Perithemissp. X X X
Progomphussp. X
Tetragoneuriacostalis/cynosura X

Number of Odonate Species by Site _ [ 4 I 4 I 4
Number of Odonate Species by Method ! ,, 1 I

PLECOPTERA (stoneflies)
Acroneuriaabnormis X X X X X X
Acroneuriamela X X X

Amphinemuradelosa X
Haploperlabrevis X
Helopicussubvarians X X X

Isoperlabilineata X" X X
Isoperladicala X X X X X X
IsoperlaholochloraJlata X X X
(Isoperlasp.) X
Leuctrasp. X X X X X

Paragnetinakansensis X X X X X X
Perlestaplacida X X X X X X
Pteronarcysdorsata X X X X X X
Taeniopteryxsp. X

Number of Stonefly Species by Site _ 17 19 J8 _11 'Number of Stonefly Species by Method 11 ]
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Table 5
SpeciesList - Upper Three RunsCreek Biomonitoring
March 1990 - July 1991

Quantitative Qualitative
Sampling Sampling

Taxon Site i_121sl Site l ll21sl

HETEROPTERA (truebugs) .....
Gerris remigis , X
Metrobateshesperius _--._ X
Ochterussp. X

Rhagovelia obesa X X X

Number o f Tru, Bug Spe cies by S ite I O ! 0 I O I i 1 I '12 ! 3

Number of True Bug Species by Method I 0 I

[MEGALOPTERA (hellgrammites)

Chauliodesrastricornis ;K
Corydaluscornutus X X X X
Nigronia serricornis X X X

Num_e_orM_g_lopt_,Sp_c_o_bys_t_ I 112121 I1 I!ill
Number of Megaloptera Species by Method I 2 ] I 3 J

ILEPIDOPTERA (moths) ]
P_,_poynxob_cur_,s I IX!xi I I I xl I

NumberofLepXdopteraSpeciesbySite !1l, _1,ol !o1"11ol
Number of Lepidoptera Species by Method ! 1 J I 1 ,,J
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Table 5
SpeciesList - UpperThree Runs Creek Biomonitoring
March 1990 - July 1991

Quantitative Qualitative

Sampling Sampling

Taxon Site I _12151 Site !,,,,_!21sl

TRICHOPTERA (caddisflies)
A_larodeslibalis X
Anisocentropuspyraloides , X
Brachycentrusnumerosus X X X X X
Ceraclea sp. X

Cheumatopsychespp. X X X X X X
Chimarrasp. X X X
Diplectronamodesta X
Hydropsycheelissoma X X X X X x
(Hydropsychesp.) X X
Hydroptilasp. X X X X
Lepidostomasp. X
Lypediversa X X X X
Macrostemumcarolina X

Mayatrichiaayama X ; ,X
Micrasemarusticum X X

Micrasemawataga X X X X
Neureclipsissp. X X

Nyctiophylaxsp. X
Oecetis sp. X X
Phylocentropussp. X X X
Polycentropussp. X X X X
Ptilostomissp. X
Pycnopsychesp. X X
Triaenodesspp. X X X

Number of Caddisf/y Species by Method I 13 I ! 19 1
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Table 5
SpeciesList - Upper Three RunsCreek Biomonitoring
March 1990 - July 1991

Quantitative Qualitative

Sampling Sampling

Taxon Site I1 21sl site 11121sl

COLEOPTERA (beetles)
Anchytarsus bicolor X X
Ancyronyxvartegatus X X X X X

copelatus _llyphicus X , _ X
Cyphonsp. X
Dineutusassimilis X
Dineutuscltscolor X X x
Dineutus-larvae) X X X

Goniemisdietrichi X X X

Gyrinussp. X X
Hyclroporussp. X X X

Hydaticussp. X
Macrony,chusglabratus X' X X X X X
Oulimniuslatisculus .,, X
Optioservussp. X X X X
Peltodytessp. X

Sperchopsistessellatus X X X
Stenelmisantennalis X X
Stenelmisconvexula X X X

,,

Stenelmis crenata X X X
i

'Stenelmissp. 3 X

,,(Stenelmis- larvae) X =X X X X

Number of Beetle Species by Site [.6' 8, 8 t ,12 . 8|10 1Number of Beetle Species by Method 10 J i6 J
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Table 5
Species List- UpperThree RunsCreek Biomonltorlng
March 1990 - July 1991

Quantitative Qualitative

Sampling Sampling

Taxon Site 1112151 s=t, I 112l sl

DIPTERA (true flies)
Non--Chironomidae

Antocha sp. X -
Atherixlantha X X X __ X
Bezzia sp. 2 X X_

Cheliferasp. X
Clinocerasp. X
Culex sp. X X
Dolichopodidae X

(Empididae) X X X X
EriopteraJOrmosiasp. X X X
Hemerodromiasp. 1 X X X X X

,,,

Hemerodromia sp. 2 X
Hexatoma sp. X
Palpomyiasp. 4 X _
Probezziasp. X X X

_,Simuliumjonesi X X X ..X_X..X.X__.X.X
Simuliumsnowi X
Simulium tuberosum X X X X -
Stilobezziasp. X

Telmatoscopussp, '"X
Tipula sp, A X
Tipulasp. 1 x x

'

Tipula (Yamato.) sp, 7 X X
,,Tipula(Yamato,) nr strepens 'X
Wiedemannia sp. X x

,,

Number of Fly Species by Method ] 9 ] 1 20 J
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Table 5
Species List - Upper Three Runs Creek Biomonitoring
March 1990 - July 1991

Quantitative Qualitative

Sampling Sampling

Taxon Site [ i I 2I 51 Site I :1 I 2l 5J

Chironomidae- Tanypodinae
Ablabesmylajanta/parajanta X
Ablabesmyiamallochi X X X
Clinotanypuspin_luis X X
Conchapelopiasp. X X X X X X
Meropeloplasp. X X X
Nilotanypusfimbriatus X X X
Paramerinasp. x x x x
Procladiussp. X

[Chironomidae- Diamesinae
ll_0tthastla10ngimana I ! ! .....I IXI I x l
Chironomidae - Orthocladiinae
Brilliaflavifrons X 1 X X X X

3orynoneura nr. taris X X X
3orynoneurasp. 3 X X X X

Corynoneurasp. 4 X X
Cricotopusbicinctus X X X x x

Cricotopusvierriensis x X
(Cricotopussp.) X
Eukiefferiellasp. X
Lopescladiussp, X
Nanocladiussp. X X X X
Orthocladiusannectens X
Orthocladiuscarlatus X X X

Orthocladiusli_lnicola X X X X X"
Orth0cladiussp.) X X X X
Parakiefferiellasp. A X X X X
Parakiefferiellasp. 4 X '
Parametriocnemuslundbecki X X X' x x x

Rheocricotopusrobacki X X X' x x x

Rheocricotopustuberculatus X
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Table 5
Species List - Upper Three RunsCreek Biomonitoring
March 1990 - July 1991

_uantitative Qualitative

Sampling Sampling

Taxon Site ] 1'1 21 5] Site

Rheosmittiasp. X X
Synorthocladiussemivirens X X X X X

Thienemanniellafusca_lroup X X X ' X X X
Thienemanniellaxena_lroup X X X X X X
Tveteniadiscoloripesgroup X X X X X X
Tveteniapaucunca X X X X X X
Unniellamultivirga X X

Chironomidae- Chironomini
, - ,, , i ,, ,,, , ,,, ,

Cryptochironomus blarina X X
Cryptochironomusfulvusgroup X 'X X X X
Kloosiadorsenna X X

Lauterborniellaa_rayloides X
Microtendipespedellus X X X
Microtendipesnr. rydalensis X
Pagastiellaostansa X X X X
ParacladopelmaIoganae X
Paracladopelma undine X X X
Paralauterborniellanigrohalteralis X X

Polypedilumconvictum X X X X X X
Polypedilumfallax X X X X
Polypedilumhalterale X X x
Polypedilumillinoense X X X
Polypedilumscalaenum X X X X
Pseudochironomussp. X
Stenochironomushilaris X X X X

Tribelos_ucundum X X X
Xylotopuspar
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Table 5
SpeciesList - UpperThree Runs Creek Biomonitoring
March 1990 - July1991

Quantitative Qualitative

Sampling Sampling

Taxon Site i_I21sl Site 1 121Sl

Chironomidae - Tan)tarsini
Cladotanytarsussp. X X X X

Rheotanytarsusdistinctissimusgroup X X X X X X
Rheotan)tarsusexiguusgroup X X X X X X
Tanytarsusglabrescensgroup X X X X X X
Tan)tarsus sp I Cantrell x x x
Tanytarsussp. IX Rutter X
Tanytarsussp. Xll Rutter X
Tan)tarsus sp. Xlll Rutter X X X
Tanytarsussp. XlV Rutter X

Tan)tarsus sp. XVI Rutter X X X X
(Tan)tarsus sp.) X X X X

Number of Midge Species by Site 126 131 126_ 139140 140 I

Number of Midge Species by Method _ 1 54_

CRUSTACEA

Asellussp. X
Cambarinae X X X
Palaemonetespaludosus X X X

Numberof CrustaceaSpeciesby Site , O, O, 0 _0 _ 3 , 2. 2 _3Number of Crustacea Species by Method
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Table 5
Species Ust - UpperThree RunsCreek Biomonitoring
March 1990 - July 1991

Quantitative Qualitative

Sampling Sampling

Taxon Site I-_i21sl Site 1_1215]

ANNELIDA(worms)
Naididae) X -

Pristina/Stephensonianasp. X
Spiros.permasp. X X
(Tubificidae) X X X X

: NumberofWormSpeciesbySite 1'0.111 1 '11213 t 3_, Number of Worm Species by Method 2 ]

MOLLUSCA (snails,clams)
Campelomasp. X X X
Elliptiosp. ' X
Ferrissiasp. X X

Gilliaaitilis X X X

Number of Worm Species by Site I1 J0 J l 1

Number of Worm Species by Method _ [ . 3 ]

[ACARI(watermites)
lHydracarina _

Number of Mite Species by Site l oi oi, t i, l oi o]Number of Mite Species by Method 1 ] 1 ]

Total # of MacroinvertebrateSpecies

Bys,e 17o1771691 11041110f1071
By Method l 104 I / 163 J

Taxa in parentheseswere too immatureto allowmore definitiveidentificationor were damaged.
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Table 7a
Species Richness
QuantitativeMacroinvertebrateSampling
UpperThree RunsCreek
AikenCounty, SC
March 1990 - July 1991

Phase 1 (Pre-Operational) ..... S!tel ........Site 2 Site3 Site4 Site 5 Total Mean
June-July 1987 36.0 45.0 56.0 50.0 47.0 74.0 46.8
September-October 1987 39.0 43.0 34.0 31.0 37.0 67.0 36.8
January-February 1988 35.0 51.0 45.0 52.0 45.0 80.0 45.6
March-April 1988 57.0 57.0 56.0 48.0 53.0 89.0 54.2
June,July 1988 37.0 38.0 36.0 46.0 43.0 74'.0 40.0
September-October 1988 29.0 34.0 36.0 32.0 27.0 61,0 31.6
Overall Mean ............... 38.8. 44.7 :;43.8 :43;2 42.0 74.2 42.5

phase 2(D ec 1988- Feb.1990) Site 1 Site 2 ii/ Site3 ii S!te41':. Site 5 _Total Mean
December-January 1989 39.0 37.0 38.0 37.0 3'8.0 65.0 37.8
March-April 1989 38.0 54.0 44.0 40.0 45.0 73.0 44.2
June-July 1989 34.0 31.0 29.0 24.0 22.0 : _ 55.0 28.0
September-October 1989 30.0 29.0 26.0 30.0 27.0 58.0 28.4
December-January 1990 35.0 30.0 31.0 27.0 32.0 50.0 31.0

Over.aliMean ..... ..... _:_35.2 36.2 i _ii:iii33,6 _:i :31.6 _i32.8 60.2 : 33.9

Phase 3 (Mar1990 - Jul !991) _ i . iSite ! i Site2 i. Site3 i:_:.i:Site4. site5 Total Mean
March-April 1990 28.0 35.0 35.0 27.0 36.0 1163,0 32.2, , ,

June-July 1990 32.0 33.0 31.0 50.0 32.0
September-October 1990 26.0 28.0 21.0 37.0 25.0

December-January 1991 32.0 35.0 37.0 49.0 34.7
March-April 1991 39.0 40.0 37.0 55.0 38.7

22.0 28.0 27.0 37.0 25.7
June-July 1991 L_:I 29.8 33.2 31.5Mean _ _ _ i ...... 48.5 31.4
standard Deviation 5.9 4.6 6.5 10.2 5.3,,

Total ............. ....., 70.0 ....:77...0 69.0 104.0 72.0
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Table 7b
SpeciesRichness
QualitativeMacroinvertebrateSampling
UpperThree RunsCreek
AikenCounty, SC
March 1990 - July 1991

Phase 1 (Pre-Operational) Site I Site 2 Site 3 Site 4 ! Site 5 Total MeanNovember 1987 40.0 71.0 66.0 ,..... ..........6S.0 8.o  39.o
March 1988 79.0 76.0 59.0 96.0 63.0 168.0 74.6
October 1988 45.0 55.0 41.0 45.0 34.0 106.0 44,0,,,

Overall Mean 54.7 .... 67.3 55.3 68.7 54.7 13717 60.1

Phase2. (Dec ! 988 - Feb 1990) I $.!tel site 2 site 3 isite 4 site 5 TOtal Mean
March 1989 78.0 81.0 80.0 8310 73.0 {46.0 79.0

,,, ,

October 1989 30.0 27.0 32.0 39.0 37.0 71.0 33,0

Overall Mean 54;0 .... .,54.0 56.0 61.0 55.0 108.5 56.0

Phase 3 (Mar 1990-Jul 1991) Site I Site 2 Site5 Total Mean
March 1990 " 58.0 7010 ' 62.0 108.0 6313
October 1990 52.0 54,0 50.0 90.0 52,0
March 1991 60.0 51,0 64.0 98.0 58.3
Mean 56.7 58.3 58.7 98.7 57.9
StandardDeviation 4.2 10,2 7.6 9,0 5,7

Total ' i04.0 110.0 107;.0 163.0 107.0,
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Table 8
Average # of Species per Replicate
QuantitativeMacroinvertebrateSampling
UpperThree RunsCreek
Aiken County, SC
March 1990 - July 1991

Phase 1 (Pre-Operati0nal) .... Site I Site 2. ! S!te 3 Site 4 Site 5 Mean
June-July 1987 ..... 17.0 21.8 29.2 '26.0 25.4 23.9,,

September-October 1987 20.8 22.0 16.6 15.6 16.8 18.4.,,

January-February 1988 16.6 26.4 22.4 22.4 23.8 "22.3., , ,

March-April 1988 28.0 29.4 26.8 29.8 27.6 28.3
......June-July 1988 16.8 16..8 16.6. 18.6 19.2 17.6

September-October 1988 10.8 12.8 12.6 15.8 10.8 12.6
Overall Mean .....1 !8.3 ....21.5 20.7 21.4 20.6 20.5

Phase 2 (Dec 1988 - Feb 1990) Site 1 Site 2 Site 3 Site 4 Site 5 Mean
....December-January 198g 20.4.... 19.6 ' 18.4' 171'8 19.2 ..... 19.1

March-April 1989 21.0 24.0 22.2 18.6 22.0 21.6,.,

June-JulY 1989 12.6 12.0 11.2 10.6 8.6 1i.0...

September-October 1989 9.0 10.6 11.4 14.4 9.6 11.0
December-January 1990 16.8 14.6 14.6 11.6 14.4 14.4
Overall Mean '_ _i __I_I,I.,I: '_:_ii:_16;..0. .....16.2 ,:,,: 15.6_ .!4.6 14.8 ' " 15.4

Phase 3 (Mar 1990-Ju! !1991) iSite ! site 2 ........site 3 site4 : site 5 Mean
March-April 1990 g.6 16.0 19.4 15.4 16.6 . 15.4
June-July 1990 12.4 12,6 12.2 12.4
September-October 1990 10.4 12.0 8.0 . 10.1
December-January 1991 . 15.6 17.6 17.5 . 16.9
March-April 1991 16.0 19.0 17.4 17.5
June,July 1991 12.8 13.2 13.6 , .... 13.2
Mean ...._ ....._ ,,:, : ;,i,!,!.il_ _ : i: !,2"8 ,, 15.!, 14.2 14.3
Standar_dDeviation 2.6 2,9 3.7 2.8
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Table 9a
Total# of Organismsper Site
QuantitativeMacroinvertebrateSampling
UpperThree RunsCreek
AikenCounty, SC
March 1990 - July 1991

Phase 1 (pre-Operational) ...... Site.1 Site 2 .......Site 3 Site 4 . Site s Total Mean
_June-July 1987 241 300 527 423 413 1904 380.8

September-October 1987 733 699 260 230 ' 346 2268 ' 453.6
January-February 1988 267 599 461 539 274 2140 428.0
March-April 1988 555 501 542 632 670 2900 580.0
June-July 1988 207 174 242 252 275 1150 230.0

September-October 1988 152 141' 101 197 122 713 142.6
OverallMean 359.2 402.3 355.5 378,8 350.0 1845.8 369.2

,, , , , , ,,,,, .... , , ,, , , , ...... , .........

Phase 2 (Dec 1988 Feb t990) .... Site I Site 2 Site 3 Site 4 Site 5 Total Mean
December-January 19'89 ....:343........ 442 469.... 271 303 1828 365.6

March-April 1989 328 335 352 319 299 1633 326.6
June-July 1989 104 126 130 138 93 591 118.2
September-October 1989 71 122 120 175 80 568 113.6
December-January 1990 160 144 142 122 142 710 142.0
Overall Mean 201.2 233.8 242.6 205;0 183.4 1066'.0 213.2, ,,,, , ,,, ..............

Phase 3 (Mar 1.990- JUI !S9!) ..... Site 1 Site 2. .... Site 3 Site 4 ! Site 5 Total ! Mean
March-April 1990 ...... " 125 194 273 287 278 1157.0 231.4
June-July 1990 122 113 108 34'3.0 114.3
September-October 1990 121 14() 81 342.0 114.0

December-January 1991 280 381 291 952.0 317.3
....March-April 1991 185 277 257 719.0 239.7

June-July. 1991 237 280 214 731.0 :: 243.7
Mean..... .....: .......... i .. 178.3 230.8 204.8 707.3 210.1
Standard Deviation 68.0 100.6 89.8 325.3 80.4

Tp.tal.... .... _..... ..... 1070 138.5' :" 1229 4244
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Table 9b
Total Number of Organismsper Site
QualitativeMacroinvertebrateSampling
Upper Three RunsCreek
AikenCounty, SC
March 1990 - July1991

...... _ Site5 t Total MeanPhase 1 (Pre-Operational) Site I Site 2 Site 3 Site 4 ,_,
November 1987 123.0 498.0 258".()....... 4'5'8.0 215.0 1552.0 310.4
March 1988 325.0 489.0 285,0 778.0 245.0 2122.0 424.4

October 1988 .... 147.0 233.0 212.0 210.0 83.0 8'85.0 177.0 ,

Overall Mean ........ ............ 198.3.... 406.7 251.7......,.,482.0 !81.0 1,519.7 30319

Phase 2 (Dec 1988 - Feb 1990) .....,.... S!teL1. Site 2 .......Site3 .......Site4 .... site 5 Total Mean
March 1989 447.0 465.0 435.0 336.0 261.0 1944.0 388.8

, , ,

October 1989 94.0 146.0 169.0 118.0 102.0 629.0 125.8

Overall Mean..... .......... 270.5 305.5 ..... 302.() 227.0 .... 181.5 i286.5 257.3

Phase 3 (Mar 1990 -jul, !99! ) site I site 2 Site 5 Total Mean
March 1990 .....299.0 ........594.(_ ' 303.0 1196.0 399.0
October 1990 122.0 136.0 138.0 396.0 132.0
March 1991 182.0 189.0 272.0 643.0 214.3

Mean , ..... ; . :i!_ ...... ....20!. 0 .... 306.3 237.7 7451"0 248.4
StandardDeviation 90.0 250.5 87.7 409.6 136.7

Total .... .......... 603.0 9!,9.0 713.0 2235.0
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Table 10a
Mean Density of Organisms per Square Meter
Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

P.has.e !. (Pre-operational)_ ::: _ ii:}_:(iiii__:Site1:..:iiSite 21q!_!illisito}3 sitei:_iiiiiii!i!iiiiili$it_i_:iS::i!ii_:iii'iT0tali::i i_iii'i}:f__an.! _
June-July 1987 385.6 480.0 843.2 676.8 660.8 iii_:i:ii!30_6!4i!:_!i609.3-

....September-October 1987 1172.8 ....i'118.4 41'6.0 368.0 553.6 i_!}:i!iiii_:36_BiiSii:il725.8
January-February 1988 427.2 958.4 737.6 862.4 438.4 iili134_i iii! 684'.8-
March-April 1988 888.0 801.6 867.2 1011.2 1072.0 _!!i!ii:,i_i6_0!0ill' 928.0
June-July 1988 331.2 278.4 387.2 403'.2 440.0 ':_iil_:840i0 ii' 368.0

......... )..O/,X../3Y ..i _: i.

September-October 1988 243.2 225.6 161.6 315.2 211.2 !i:!i_i;!11!_156_8ii:i231.4-
i . " I" " ' ' ' " II"" ...... ' ....

Overa!!.Mea..nli__ _i_i._i_.r_i/..ii.i}:.__: .:._i_i', .::.i:574.7i_i:ii_i64.3.:;7_.}.i!?!:_i1568:8:11__::606!illiii:i}iiii!ii!:_iii562iTili_!':_!i... ..... :2956i0:_, .. ]i_iiii!!5911_2_....

Phase}2 (Dec:i 988- Feb 1:!990) _ Site 1._ : Site21!i:i:!':ilSitei31:iii_,iSite _.4.ii::iiiiii':ii!!SiteS!!i!!!iii_ilTOtal:i,!!ii!i!:_ii!i::iliiiiiMe_::_!_
December-January 1989 548.8 707.2 750.4 433.6 484.8 !iiii{!:292_!_8:{i585.0
March-April 1989 524.8 536.0 563.2 510.0 478.4 :!::i!i!i{!2632_411!ii522.5I)X.).u}: (.,}T;.,'(, (,".,

June-July 1989 233.3 210.0 216.7 230.0 155.0 :i_iiii::1045_O1/:209.0-
,,. !,,.,....; ..., .... ,,,September-October 1989 118.3 203.3 200.0 291.7 33.3 ::i::ii_i;ii:!i946_.6i;ii189.3" :'i.(. " ". :

December-January 1990 266.7 240.0 236.7 203.3 236.7 :ii}i_1!83;4.i{ 236'.'7
"Overall Meaning;_ _ :'_ii _{_338.4 _ ;_1379,3}:;!iilii!ii1393,4_i 333_711iliii!ii!!_:ilii::i2_7_61!ili_i_121_:ili_:i!ii!!::_:_i!i!3_48:5_

Phase 3 (Marl 990 -{Jul 1991) ..... Site I Site 2! i}__Site:3_ Site4!:iiii_:!i::_:ii:/Site51!_:/_iii:i::,l;!_6tali_ii!iiii!i_:ii!_,ii!i:iiM_:ah:}i!:}i .... i ' ' i "l "i; ' • - ..... '"' ......... ----'" ,l"r "/r"l i irl ''''_'"

March--April 1990 .... 200 310 437 459 445 ;{::iii!_:{955i2!{! 318.3
June-July 1990 195 181 173 !ii!i_:!iii:_548,!8!!iii 18:3.0_,,,

September-October 1990 194 224 130 :i_i:_:_:ii_!::;_/:5_7:_2ili]182.7
December-January 1991 448 610 466 :iiii!!1111523_;:'2iiii_ 508.0

,i , ._, . i, .i bi

March-Apr!l. 1991 296 443 411 ;!:_i_1150_4i_!!383.3....

....June-July 1991 379 448 342 q:ili69}_6:1:i_389.7

Mean : 285.3 _;1369.3 i:i!:i!::327_i;_:ii/iiii_9821_4_:_ii/ili{:_:ii!327:5!i• ' , ,, ,, " i'.,,_ ..., :L .... , ,

Standard Deviation 108.8 160.9 143.6 :i_:_:_i_::383,1:127.7
i . ...... i.,,,._ ii '." :...' x i. '_

Total 1712.0 2216.0. ,:_1967,0 5894;4 _:,: : _

Meanandtotalcolumnsfor1990-1991do notincludeSites3 &4.
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Table 1Ob
Densityby Major TaxonomicGroup ( N urnb e r/rn 2)
QuantitativeMacroinvertebrateSarr._,...._,
Upper Three RunsCreek
Aiken County,SC
March 1990 - July 1991

Ephemeroptera (Mayflies)...... Site.:..1,: Site.2:::. Site$,::i.z:.::i_:,,S,ite-4:...,.::Site.5:-!. Mean Total:::::::
March-April 1990 1.6 24.0 (56.0) (22.4) 33.6 19.7 59,2
June-July 1990 20.8 17.6 17.6 18.7 56.0
September-October 1990 1.6 22.4 4.8 9.6 28.6"
December-January 1991 35.2 38.'4 12.8 28.8 86.4-
March-April 199! 14.4 27.2 22.4 21.3 64.0
June-July 1991 14.4 27.2 22.4 21.3 64,0

Mean (Mar 90- Jul 91):.; i 14,7 26;1 : :_18,9 19.9 59;7-
'Standard Deviation :12.7 7.0 ' 9,8 18,5-

Plecoptera (Stonefiles) Site:l Site2 : Site 3 Site 4 Site 5 Mean Total
March-April 1990 59.2 59.2 (!00.8) 173.6) 110.4 76.3 228.8-
June-July 1990 43.2 16.0 38,4 32.5 97.6
September-October 1990 25.6 30.4 33.6 29.9 89.6

December-January 1991 36.8 48.0 32.0 38.9 116.8
March-April 1991 56.0 44,8 72.0 57.6 172.8
june-July 1991 41.6 41.6 41.6 41.6 124.8

Mean (Mar.90"-Jui91) ii i:.::: ::...... :. _::.43;7.:.:• ....40.0.i ::_...:.54,7 46,1 _ 138_4, i i i,

Standard Deviation 12.4 15.0 31.0 53.0-

Tdchoptera(Caddisfiles) Site1 Site 2 Site3 i_! rSlte4 : Site 5 Mean Total.... -, II

March-AprU 1990 64.0 44.8 (108.8) (105.6) 81.6 63.5 190.4-
June-July 1990 59.2 70.4 40.0 56.5 169.6
September-Octol_er 1990 60.8 52.8 30.4 48.0 144.0-

,December-Januan/ 1991 16.0 41.6 "16.0 24.5 73.6-
March-April 1991 35.2 33.6 51.2 40.0 120.0, ii li

June-July 1991 156.8 86.4 116.8 120.0 360.0

Mean.(Mar 90::,Ju191:)::_ii:_i_:_.:,il.;!i::::r.:_i::'::'_:'::i':.;i:65_3, ,:::i,54,9 '_!: 56'0 58_8 176;:3-
Standard Deviation 48,5 19.8 37.1 98.7-i li
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Table 10b
Densityby MajorTaxonomic Group (Number/m 2)
QuantitativeMacroinvertebrateSamp,=lg
UpperThree RunsCreek
AikenCounty, SC
March 1990 - July 1991

Coleoptera(Beetles):- , ...... Site 1 Site 2 Site 3 _,i S,!te4..i:i_ ,,Site5 _:,:,Mean .T.Otal.::?'
March-April 1990 9.6 41.6 (20.8) (30.4) 14.4 21.9 65.6
June-July 1990 30..4 32.0 43.2 35.2 105.6
September-October 1990 8.0 12.8 9.6 10.1 30.4,,,

December-January 1991 0.0 0.0 1.6 0.5 1.6
March-April 1991 49.6 107.2 80.0 78.9 236.8

June--July 1991 g4.4 217.6 96.0 136.0 408.0
' 32.0 68.5 _40.8 47;1 14t:3Mean (Mar g0 - Jul gl) ....

StandardDeviation 35.5 82.0 39.5 154.3

Diptera (Non--Chtronomidae) SiteI Site 2 Site 3 Site 4 Site 5 _ Mean TotaJ_
March-April lgg0 20'.8 38.4 (48.0) .... (132.6) 3'2.0 .30.4 91.2
June--July 1990 17.6 11.2 12.8 13.9 41.6
September-October 1990 36.8 24.0 . 14.4 25.1 75.2
December-January 1991 19.2 8.0 30.4 19.2 57.6
March-April 1991 14.4 4g.6 48.0 37.3 112.0

June-July 1991 22.4 40,0 1 20.8 27.7 83.2
Mean !Mar 90" Jul gl) ..... 21 i9 28.5 _J 26.4 25.6 76.:8_
Standard Deviation 7.8 16.8 13.2 24.9-

,,,

, .....

Site I Site 2 Site 3 Site 4 Site 5 Mean Total_:.Chironomidae(Mid_les.)....
March-April 1990 41...6 100.8 (48.0) (132.6) 172.8 105.1 315.2
June-July 1990 19.2 14.4 . 20.8 18.1 54.4
September-October 1990 60.8 81.6 33.6 58.7 176.0i, i

December.-January 1991 340.8 473.6 369.6 394.7 1184.0-
March-April 1991 123:2 179.2 137.6 146.7 440.0
June--July 1991 48._0 32.6 . 40.0 40.0 120.0-
Mean (Mar90- Jul gl) _i 105;6 146.9 . 1.29,1 127.2 381.6
StandardDeviation 120.4 170.2 133.1 417.0

,,
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Table 10b
Densityby MajorTaxonomic Group (Number/m2)
QuantitativeMac.roinvertebr=teSaml_mg
UpperThree RunsCreek
AikenCounty. SC
March 1990 - July 1991

Chironomidae- Tanypo_nae .... _ Site 1 site 2 site 5 _ Mean: Total:i_i_i
March-Aprll 1990 1.6 " 1.6 0.0 1.1 3.2'
June-July 1990 0.0 0.0 0.0 0.0 0.0
September-October 1990 1.6 1.6 0.0 1.I 3.2
December-Januan/ 1991 1.6 4.8 1.6 2.7 8.0

March-April 1991 4.8 I_6 1,6 2.7 8.0
June-July 1991 0.0 0.0 3.2 1.1 3.2
Mean (Mar90 Julgl) ,, 11.6!:! 1.6! _ 1.1 lA:: ii:i__4.$_;, i i i i i " i

Standard Devlatlon i.8 1.8 1.3 1.0 3.1

Chlronomldae- Ollhocladllnae Site I Site 2: Site 5 _ Mean_:_:T6tati_i_i_
,,, ,,, i , , , | i ,

March-April 1990 19.2 64.0 97.6 60.3 180.8
June-July 1990 1.6 6.4 . 9.6 5.9 17.6
September-October 1990 . 36.8 54.4 17.6 36.3 108.8
December-January 1991 241.6 232.0 267.2 246.9 740.8
March-April 1991 84.8 124.8 100.8 103.5 310.4
June--July 1991 36.8 24.0 28.8 29.9 89.6
Mean IMar90 - Jul 9 !) 70,1 . 84.3 86.9 80_4....ii_ 241,3
StandardDeviation 88.5 83.0 96.9 88.0 264.0,

Chironomidse:- Chironominae:_:: .. Site1 Site 2 .... Site.5,i_i_ .Mean_......,T_itnli_i._:_;:ii
i iii i ., ,l,i

March-Aprll 1990 20.8 35.2 75,2 43.7 131.2
June-July 1990 17.6 8.0 11.2 12.3 36.8
September-October 1990 22.4 25.6 16.0 21.3 64.0, ,,

December-Januan/ 1991 97.6 236.8 100.8 145.1 435.2
March-April 1991 33.6 52.8 35.2 40.5 121.6
June-July 1991 11.2 8.0 11.2 I 0.I 30.4

Mean IM_ 90- Ju191) '_- ,,i _.. ...._i. ,.33.9. 61.1 _,.41.6 45.51:i__ii;i.136_51:i
StandardDeviation 32.1 87.8 37.9 50.8 152.3

MeanandtotaldensityvaluesforMarch-April1990excludeSite3 andSite4.
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Table 11a
PercentCompositionby MajorTaxonomicGroup
QuantitativeMacroinvertebrateSampling
UpperThree RunsCreek
AikenCounty,SC
March 1990 - July 1991

Ephemeroptera(Mayflies) Site I Site 2 Site 3 Site 4 Site 5 Ali Sites
" ' " "'" " '" " ' ' , , , L

Phase 1 (Pre-Operational) 7,5% 7.6% 11.5%o 9.1%0 6.7% 9.6%
Phase 2 (Dec 88 - Feb90) 11.6% 8.5% 6.3% 6.2% 9.4% 8.5%

. March-April 1990 0.8% 7.7% 12.8% 4.9% 7.6% 7.4o/I
June-July 1990 10.7% 9.7% 10.2% 10.2%
September-October 1990 ..... 0.8% 10.0% 3.7% 5.3%
December-January 1991 7.9% 6.3% 2.8% 5.7%

_.March-April 1991 4.9% 6.1% 5.1% 5.4%
,, June-July 1991 3.8% 6.1% 6.5% 5.5%

Combined(Mar !990- Ju11991).... 5.1% 7.1% 5.8% 6.2%0
Standard Deviation 3.9% 1.8% 2.7% 1.9%,,,

Plecoptera (Stoneflies) Site I Site 2 Site 3 Site 4 Site 5 Ali Sites 1
Phase 1 iPre-oPerational) ..... 7'.0o/o 10.0% 10.3% ' 9.2% 8.50/o 9.30/0i

....Phase 2 (Dec 88 - Feb90) 12.1% 13.8% 13.4% 15.0% 14.6% 13.8O/o!
March-April 1990 29.6% 19.1% 23.1% ! 6.0% 24.8% 21.8O/oI

.....June-July 1990 22.1% 8.9% 22.2% 17.8%
September-October 1990 13.2% 13.6% 25.9% 16.4%

•December-January 1991 8.2% 7.9% 6.9% 7.7%
March-April 1991 18.9% 10,1% 17.5% 15.0%
June-July 1991 11.0% 9.3% 12.2% 10.7%

_Combined (Mar..1.990- Jul 1,99,!) i 15,.3%1 10.8% 16.7% 14,2o/o, i ,, i ,

Standard Deviation 8.0% 4.2% 7.6% 5.1%,,

Tdchoptera_(Caddisflles)_ i. ::__,_ii_' :_iSite_:l" Site 2 Site 3 Site 4 Site 5 Ali Sites
Phase 1 (Pre-Opera.tional) 7.1%= 6.50/o ..... 8,0% .... 9.2o/0 10.6o/o 8.2ojt
Phase 2(Dec 88 - Feb 90) 9.7% 13.4% 11.9%o 14.4% 11.7% 12.--4-%o
March-April 1990 32.0% 14.4% 24.9% 23.0% 18.4% 21.9o,_

.June-July 1990 30.3% 38,9% 23.20/o 30.9o,_
September-October 1990 31.4% 23.6% 23.5% 26.3%

December-January 1991 3.6% 6.8% 3.4% 4.8%1
March-April 1991 11.9% 7.6% 12.5% 10.4%1

1991 41.4% 19.3% 34.1% 30.8%IJune-July

Combined(Mar 1990 - Ju1199i) i. 22,9% 14.9% 17,1% _.9%]
standard Deviation ..... :1413% .....:12.0%' 10.5o/o 10.9%J
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Table 1la
Percent Composition by MajorTaxonomicGroup
QuantitativeMacroinvertebrateSampling
UpperThree RunsCreek
AikenCounty, SC
March 1990 - July 1991

Coleoptera (Beetles) Site 1 " Site 2 Site 3 Site 4 ' Site 5 - AliSites
Phase 1 !Pre-Operational) 2,6% 4.7% 8.3% 4.0% 4.9% 5,2O/c
Phase 2 (Dec 88 - Feb 90) 2,6% 8.3% 6.8% 8.7% 6.0% 7.1oA
March-April 1990 4.8%i 13.4% 4.8% 6,6°)o 3.2o_ 6.3%
June-July i990 15.6%1 17.7% 25.0% 19.2%
September-0ctober 1990 4,1%_ 5,7% 7.4oA 5.6%
December-January 1991 0,0% 0.0% 0,3°/© 0,1%
March-April 1991 16,8% 24,2% 19.5°/© 20,6%,,,,,

June-July 1991 24.9o_ 48,6% 28.0% 34.9%
Combined(Mar 1990 - Jul 1991) 11,2% 18,6% 12,4% 14,4%
Standard Deviation 9,5% 17.1% 11.8% 12.9%

Diptera (Non-Chironomldae) Site 1 Site 2 Site 3 Site 4 Site 5 Ali Sites
Phase 1 (Pre-Operational) 6,9% 3.4% 2.3% 4.9% 5,1o/Q 4,30/¢
Phase 2 (Dec 88 - Feb 90) 4.4% 3.8% 4.1% 15,5% 11.0% 7,6%

March-April 1990 10.4%i 12.4% 11.0% 28.9% 7.2°/© 14,7°/
June-July 1990 9.0°_ 6,2%; 7.4% 7.6o/=

September-October 1990 19.0% 10.7% 11.1o/= 13.7%
December-January 1991 4,3% 1.3% 6.5% 3,8%
March-April,. 1991 4,9°/© 11.2% 11.7oA 9,7%
June-July 1991 5.9°/© 8.9% 6.1o/Q 7,1%
Combined(Mar 1990 - Ju_1991) 7.7% 7,7% 8,1o/c 7,8%
Standard Deviation 5,5% 4,1% 2.4o_ 4,2o/

Chiron0midae(Midges) " Site I Site 2 Site 3 Site 4 Site 5 - Ali Sites
Phase 1 (Pre-OPerational) 68.8O/o: 67,4% 59,2% 63.1% 64.0°/© 63,1o/t
Phase 2 (Dec 88 - Feb 90) 59.1°/© 51.6% 57,0% 40.0% 46.8oA 50,1%
March-April. 1990 20,8o_ 32,5%; 23,4% 20.6% 38.9% 27,7%
June--July 1990 9.8% 8.0%= 12.0o/© 9,9%
September-October 1990 31.4°/© 36,4% 25.9o/© 32,2%
December-January' !991 76,1% 77.7%i 79.4oA 77.7o/I
March-April 1991 42.2o_ 40,4°/© 33.5o/Q 38,4o/¢
June-July 1991 12.7°/= 7.1°/= 12.6o/Q 10,5%

Combined(Mar 1990 Jul 1991) 37,0°/= 39.8o/© 39,4% 38,8%
StandardDeviation 24.6% 25.9% 24,8% 24.90/ò
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Table 11a
Percent Compositionby MajorTaxonomicGroup
QuantitativeMacroinvertebrateSampling
UpperThree Runs Creek
AikenCounty, SC
March 1990 - July 1991

Chironomid,ae7 Tanypodinae Site I Site 2 Site 5 AliSites
March-April 1990 0.8% 0.5% 0.0% 0.2%
June-July 1990 0.0% 0.0% 0.0% 0.0o/o
September-October 1990 0.8% 0.7% 0.0% 0.6%
December-January 1991 0:4% 0.8% 0.0% 0.5%
March-April 1991 1.6% 0.4% 0.3% 0.7%
June-July 1991 0.0% 0.0% 0.4% 0.3%
Combined(Mar 1,990-,Ju! 199!) 0.60/0 0.4% 0.2o/0 0.4%
Standard Deviation 0.6% 0.3% 0.2% 0,3%

Chironomidae- Orthocladiinae Site 1 Site 2 Site 5 IAII Sites

March-April ' 1990 .................. 9.7% 20.6% 22'0% I 9'8°/'°June-July 1990 0.8% 3.(_'% 5.5% 3.2%
September-October 1990 19.0% 24.4% 13.5% 19.9%©

. December.January 1991 , 54.0% 38.0% 57.4% 48.6%
March-April 1991 29.1% 28.3% 24.5% 27.0%
June-July 1991 9.7% 5.3% 8.4% 7.7%
Combined(Mar 1990- Jul 199_) 24.6% . 22.8.% 26.5% 24.6%
StandardDeviation 19.1% 13.4% 18.9% 16.8%

Chironomidae-Chironominae ........ Si.teI Site 2 Site 5 AliSites
March-April 1990 10.3% 11.4_o 16.9% 7.1o/=
June-July 1990 9.0% 4.4% 6.5% 6.7%©,,, |

September-October 1990 11.6% 11.3%0 12.4% 11.7%©
December-January 1991 21.7% 38.9% 21.7% 28.6%
March-April 1991 11.5% 11.7% 8.6% 1'0.6%
June-July 1991 3.0% 1.8"_o 3.3% 2.6%1

Combined (Mar 1990 - Jul 1991) 1i.8% 16.6% 12.7% 13.8o/_
Standard Deviation .......... 6.1% 13.2o/o 6.9o/0 9.1O/o
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Table 1lb
PercentCompositionby MajorTaxonomicGroup
QualitativeMacroinvertebrateSampling
Upper Three RunsCreek
AikenCounty, SC
March 1990 - July 1991

EpIlemeroptera (Ma_lies) Site 1 Stte 2 Site 3 Site 4 Site 5 AliSites
November 1987 17.9% 12.5% 24.4% 4,1% 18.1% 13.2%
March 1988 15.2% 13.4% 4.6% 7.7% 15.4% 10.6%
October 1988 . 4.8%/0 2.2% 4.3% 5.2% 3.6% 4.0%
March 1989 10.7% 9.9% 7.8% 7.7%1 10.3% 9.3%
October 1989 14.9% 4.8% 5.9% 7.6% 9.8% 8.0%
March 1990 7.7q4 8.6% 3.3% 7.0%
October 1990 7.4% 22.8% 13.8% 14.9%
March 7.4O/o 7.20/0
Combined.(1990-1991) ,, . 9.0%0 . 9.40/0 I ' 'e.9o e.so

Plecoptera (St0ne:lies) Site I site 2 Site 3 Site 4 Site 5 AliSites
November1987 15.4% 7.2% 6.6% 5.5% 17.7% 8.7%
March 1988 10.9% 16.0q_ 20.6% 16.6% 17.0% 16.1%
October 1988 0.7% 3.9% 7.1% 10.5% 10.8% 6,3%
March 1989 16.3% 17.2% 16.8% 22.3% 14.9% 17.5%
October 1989 3,2% 2.7% 8.3% 8.5% 5.9% 5.9%
March 1990 17.7% 12.0% 6.60/0 12.0%
October 1990 16,4% 2.9% 13.8% 10.9----'-"%
March 1991 20.3% 6.9% 16.2% 14.6%
Comi)ined(1990-1991) 18.2°/o 9.60/0 I 11.6_ ' 12.6o_

,,,,

Tdchoptera (Caddisflles) Site I Site 2 Site 3 Site 4 Site 5 Ali sites
November 1987 28.5% 20.1_ 11.6% 7.4% 5.6% 13.5%
March 1988 6.5% 24.3% 18.1% 24.9% 6.6% 19.0%
October 1988 27.9% 26.2% 21.2% 24.8% 12.1% 23.6%
March 1989 6.7% 15.9% 7.8% 14.9% 9.6% 11.0%
October 1989 29.8q_ 25.3% 11.8% 22.0% 12.8% 19.7%
March 1990 22.4% 22.4% 8.6% 18.9%
October 1990 10.7% 8.8% 2.2% 7.1o/
March 1991 14.3% 7.4% 10.3% 10.6o/©
Combined(1990-1991) 17.6% 17.3% I 8.0% 14.4%©
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Table 1lb
PercentCompositionby Major TaxonomicGroup
QualitativeMacroinvertet)rateSampling
UpperThree Runs Creek
AikenCounty,SC
March 1990 - July 1991

Coleoptera (Beetles) site I Site 2 Site 3 Site 4 site 5 AliSites
November 1987 1.6% 1.2% 1.5% I. 1% 1.9% 1.4q_
March 1988 5.3% 1.2% 3.5% 2.4% 2.3% 2.7%
October 1988 3.4% 4.7% 3.8% 3.3% 2.4% 3.7_
March 1989 1.2%_ 3.4% 2.5% 5.7% 3,1% 3.2%
Octobe_r1989 3.2% 3.4% 1.8% 2.5% 2.9% 2.7%
March 1990 1.3% 1.5% 3.0% 1.8%
October1990 11.5% 8.1% 10.1% 9.8%
March 1991 1.7% 1.1% 2.9% 2.0%
Combined(1990-1991) ..... 3.5% 2.4% 4.3_ 3.3%

Diptera (Non-Chironomidae) Site I Site 2 site 3 site 4 site 6 All Sites
Noveml_r 1987 15.4% 4.5% 7.0% 11.4% 4.7% 7.8%,,,

March 1988 5.6% 4.3% 5.3% 5.7% 4.2% 5.1%
October 1988 15.0% 8.6% 17.0% 8.1%1 22.9°/© 12.9%
March 1989 5.4% 4.5% 12.9% 8.0% 13.4% 8.4%
October 1989 . 8.5% 4.1% 8.3% 22.9% 9.8% 10.3%
March 1990 7.4% 5.7% 8.3% 6.8%
October 1990 9.8% 5.2% 13.0% 10.9%
March 1991 4.4%/0 7.9_ 7.0% 6.5%i

Combined (1990-1991) 7.0% 6.1% 8.7% 7.2_

Chironomidae(Mid_es) Site I Site 2 Site 3 Site 4 Site 5 Ali Sites,, i

November 1987 17.1% 51.2% 45.7% 69.0% 40.0q_ 51.5%
March 1988 54.0% 39.3% 45.4% 40.2% 47.9o_ 43.6%
October 1988 39.5% 50.6% 43.4% 45.2% 25.3% 43.4%
March 1989 57.5% 44.5% 51.0% 37.2% 46.0o_ 47,9%
October 1989' 27.7% 43.2% 32.0% 25.4% 42.2% 34.3%,,

March 1990 39.iq 43.6% 66.7% 48.3%
October1990 34.4% 22.8% 24.6% 24.7%
March 1991 42.3% 66.7% 50.00/0 52.7%

Coml:medi1990-1991) 39.1% 45.3q_ 52.2% 45.8%
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Table 13a
EPT Index
Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Phase 1 (P.r.e_Operati0nal).... 1'Site I Site 2 .Site 3 ._Site4 Site 5 Mean
June-July 1987 11 14 17 18 14 14.8
September-October 1987 8 11 11 8 7 9.0.....

January-February 1988 12 19 19 18 17 17.0
March-April 1988 17 23 24 18 18 20.0

June-J ul,.y 1988 14 15 13 13 15 14.0
September-Qctober 1988 8 10 ,, 9 8 5 8.0

Overall Mean....i ii_._i__!_i _ "_ _. " _".t:__._:i:11.7 _15.3 ......115'5 i_ii._.::13,8 i._'12;7 _.,__13.8.......

_hase...2(Dec 1988., Feb 1990) . Site I Site:2 i_;_Site 3;_ ..Site:4__:. Siie5 : Mean
December-January 1989 16 18 18 "i'5 20 17.4
March-April 1989 16 19 14 13 16' 15.6
June-July 1989 17 11 13 14 10 13.0

September-October 1989 " 12' 11 10 16 .....10 11.8
December-January 1990 15 17 16 14 16 15.6
....... ...... ..................iii.....4" i'Overall Meani:.i!:!i_i_j:i;::!!j_ii:;i:;i';i_;:!!i_;_i,ii_!_ii_ 15,2 _;:i_;!i_ii_i:_!i:4i2._IIii;ii!;_!_i:i_:::114:.,i:i!. ::_1.4:4 _.:.1.4.7

Phase3 (Mar. i.:!.site21,'ii._Site3 i!it_:ii!s!te:4!:i:ii;:!._.:;isite._i,.5.::i:.,:i!::_Totalil: Mean
March-April 1990 12 13 17 13 18 _:ii_ "25i' ' 14.(_
June-Jul,y 1990 15 15 14 :_i_i 22 14.7
September-October 1990 10 12 7 i!_i_:! i4 9.7
December-January 1991 13 16 _.. 13 '_"__:iII 18 14.0.,., .

March-April 1991 14 16 14 .... 20 14.7
'June-July 1991 ..... 7' 7 10 ":_'i 11 8.0
._Mean..:ii!!._i!iii_iii,!i!_._._r_i_!_i_i.iii!i_ii!ii_ii_!_iiii_iii_i_.ii__i!:i_ii_ii!:_iili_111,8 . _ 13.2 . i_i_i_ i_1!2,7i_i_:' 1813 12.6
Standard Deviation 3.8 4.0 3.9 _ _ 4,7 3.9

To.tal_.. :... i.._,_:iii!iiiii_:i!._ii_i:ii:_.ii::i:i_iii!I i! i.:::_ :.!i!_::ii_..28:. ..... 29 i:!_?i_:i_ilili24!:_ii" _.3'8 .. _i_'7_0
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Table 13b
EPT Index

QualitativeMacroinvertebrateSampling
UpperThree RunsCreek
Aiken County,SC
March 1990 - July 1991

Phase 1 (Pre-Operational) :. S!te! i Site2 Site 3 S!te4 site 51; I Mean

November 1987 16 20 18 21 17 I 18.4

March 1988 .... 27 28 23 36 21 27.0
October 1988 10 14 12 11 10 11.4

overal!iean i _:i _ i:i i 17.71 20.7 _ 17,71:1 i_22,7_!_ 16_0_ 18,91.

_:Siteli.i::.:ii_Site " '_ I ....'......._.....' "_._,Phase2 (Dec.1988 Feb19.90)..i_...............2 . slte3_i_:_::_:_Sl.te4:_. StteSi_ _i!MeaniJ

March 1989 24 24 26 26 18
October 1989 14 8 9 14 13 "-
Overall Mean _ ' ...._.__ _ _ _119.0.................16.0 _Z!:17,5 _:20.0 1 :i 15_5 '--17:6_l

Phase3.(Mar1990.-Ju1!991) ,_:.i.Si.te1_,.ii.i_ii::.",.Site2., .Site5_ '_Tota!," Mean: i
March 1990 23 28 20 ?i!i i_:37 23.7
October 1990 13 20 10 !:_;_!:' :: 24' 14.3

March 1991 18 11 19 ;i_:i::_:::' _26: 16.0

Standard Deviation 5.0 8.5 5.5 /_:_ 7°0 5.0
.- .... ,..r "''l'l " ',..

Total : :: _iii_ii:_i:_::!_:::_::::_;i_:_i!:ili:_!i_:_::i:_::_:i:_ii_i_i:_i!i:ii30,O:::_i:_37.0 :_i:_::::i_:29.,.0i:_: 48,0 _ : 32.0
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Table 14a
BioticIndex

QuantitativeMacroinvertebrateSampling
• UpperThree RunsCreek

AikenCounty,SC
March 1990 - July1991

phase,1 (Pre-Operationa,l)...... Site 1., Site 2 .... Site 3 .,SRe 4 site 5 Mean
June-July 1987 4.56 4.73 5.31 5.00 4.81 4.68
September-October 1987 5.52 5.91 5.35 5.54 5.29 5.52,,

January-February 1988 5.18 5.30 5.12 5.33 4.90 5.17
March-April 1988 5.17 4.88 4.84 4.92 5.20 5.00
June-July 1988 4.50 4.64 4.38 4.60 4.49 4.52
September-October 1988 5.63 4.66 4.18 5.14 3.80 4.68
OverallMean _:_:i .... i "! 5_09 15,02 ....... 4.86 i_5_09' 4.75 4.96

Phase2 (Dec 1988 -Feb 1,990).... Site 1 Site 2, .Site3 , [j site 4 site 5 Mean
December.January 1989 5.10 5.21 5,12 415'9.... 5.04 5.01' , , i

March-April 1989 4.69 4.89 4.83 4.38 4.09 4,58

June-July 1989 4.43 4.53 4.79 4.13 4.40 4.46
September-October 1989 4.73 3.91 4.48 3.93 4.10 4,23....

December-January 1990 4.24 3.94 4.27 3.75 3.54 3,95
_Overall Mean.... ,_, .... ..... _ 4;64i .......4.50 4,70 • ,!,,....4.16 11::i _4.23:........ 4.44

Ph_ 3( Msr 1990 =.Ju11991) • ::Sitelz : ; Site 2 i Site,'+. ;,Site4+i ,Site.,.5 Mean
March-April 1990 4.20 3.95 4.01 3.87 4.18 4.03,,, ..,

June-Ju!,y 1990 3.80 4.40 3.97 4.05
September-October 1990 4.20 4.25 3.67 4.09.,,,,,

December-January 1991 5.95 5.63 5.62 5.62
March-April 1991 4.89 5.00 4.74 4.88
June-July 1991 4.66 4.64 4.41 4.57

M_an ' i_iill_i_i_i_ii::. i:_i! ii: :_:tii_i:i:4,62 4.65 , 4.43 4.54
Standard Deviation 0.76 0.60 0.69 0.63
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Table 14b
Biotic Index

QualitativeMacroinvertebrateSampling
UpperThree RunsCreek
Aiken County, SC
March 1990 - July 1991

Phase ! (Pre_perational) _ _. it::Site! .....: Site2 _ Site3 .:Site41:_. Site5 |Mean

November 1987 4.49 5.10 4.45 4.88 4.54 I 4.69

March 1988 5.01 4.88 4.75 4.74 4.73 4.82
October 1988 6.13 5.33 4.44 4.92 4,92 5.15

Overa!l Mean : _ _ !: :_iii 5.21:5;10 :;: :4.55:; 4i85 4.73 _ 4.89

Phase 2 (Dec1988-Feb.!990).: i:: Site I Site2 .i site3 1site4 :: site5 Mean,, , , , , , , ,, , ,

March 1989 4.71 4.94 4.86 4.84 5.59 4.99
October 1989 5.50 5.47 5.44 4.20 5.21 5.16

, ,, ,

OveraII Mean : : ::ii: : ..... 15.:11 5.21 5:15 4.52 5,40 5,08

phase3 (Mar1990 .-ju11991) _:._sztel ,::. Site2 site5 Mean
March 1990 4.92 5.13 5.28 5.12
October 1990 4.75 5.49 4.96 5.18
March 1991 4.84 5.43 4.87 5.05
Mean ........ . i_ : ii __:!;:i:i!i:;:i::_:[Ziii:;i;ii_i4.84...._!:5.35 5:04 5.12
Standard Deviation 0.09 0.19 0.22 0.07, ,,
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Table 15a
Functional Group Analysis-%oby Pop.#
QuantitativeMacroinvertebrateSampling
Upper Three RunsCreek
Aiken County,SC
March 1990 - July 1991

Collect0r-Gatherers site1 ...... i..s!,te2 site 31 i Site4 ...... site 5 Mean
Phase 1 (Pre-Operational) 48.7% 50.1% 46.8% 44.1% 47.0% 47.5%
Phase 2 (Dec 88 - Feb 90) 45.2% 37.1% 38.8% 29,7% 35.7% 37.60/00
March-April 1990 16.0% 32.0% 24.0% 19.0% 30.0% 25,0%

June-July 1990 19.0% 21,0% 25.0% 22.00/
September-October 1990 18.0% 29.0% 21.0% 23.0%
December-January 1991 54.0% 36.0% 52,0% 54.0%
March-April 1991 33.0% 35,0% 29.0% 33.0%
June-July 1991 24.0% 32.0% 24.0% 27,1%;

Mean(Mar ' 1990 - Ju11991) .... 27,3% 1,30.8% 30_2o/o 30,70/0:
Standard Deviation 14.4% 5,4% 11.2% 12.1%

iC01!ect0r-Filterers _i .... . Site Site 2 .... Site 3 Site 4 site 5 Mean
Phase I (Pre-Operational) 22.3% 14.6% 13.5% 19.5% 18.4% 17.5%
Phase 2 (Dec 88 - Feb 90) 19.7% 22.2% 27,3% 32.5% 24.5% 24.2%
March-April 1990 44.0% 28.0% 34.0% 53.0% 25.0% 37,0%

June-July 1990 . 30.0% 38.0%0 28,0% 32,0%
September-October 1990 45.0 o/o 33.0% 35.0% 38,0%
December-January 1991 18.0% 33.0% 16.0% 18.0o/c
March-April 1991 25.0% 24.0% 27.0% 25,00/01
June-July 1991 48.0% 28.0% 40.0% 38.0%1

Mean (Mar 1990.,Ju11991)i I .... ii ..35!0..°/.o : 1.30.7% 28,5% 31,3o_

Standard Deviation 12.4% 5.0o/0 8.3% 8,2%'1

Predators_i_ii!ii_!_!!_iiii_ii::_:_ili_i_i_:!:__!i_i_ i!_!_.!_.i......Site_!.,_I_ Site 2 Site 3 Site4 Site5 _ Mean
Phase 1 (Pre-Operational) 15.1% 18.7% 16.9% 17.6% 17.0% 17.0o/=
Phase 2 (Dec 88 - Feb 90) 17.1%, 20.7% 19.9% 18.7% 20.8% 19.4%
March-April 1990 31.0% 22,0% 26.0% 18,0% 26,0% 24.0oA

June-July 1990 27.0%! 17.0% 21.0% 22.0%
September-October 1990 21.0% 19.0% 27,0% 22.0%
December-January 1991 15.0% 17.0% 18.0% 15.0%

March-April 1991 23.0% 14.0% 22.0% 19,0%
June-July 1991 10,0% 9.0% 14.0% 11.6oA
Mean (Mar !990 -Ju11991) 21.2_, 16.3% _21i3% 18,9%
Standard Deviation 7.7% 4,5% 4.9% 4.8%
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Table 15a
Functional GroupAnalysisby Site
QuantitativeMacroinvertebrateSampling
UpperThree RunsCreek
AikenCounty, SC
March 1990 - July 1991

Scrapers Site 1 Site 2 Site 3 Site 4 Site 5 Mean
Phase 1 (Pre-Operational) 5.5% 7.10/o 1116'% 8.4% J7.5% 8.1%
Phase 2 (Dec 88 - Feb 90) 10.6% 10.8% 7.8% 10.0% 9.5% 9.7%
March-April 1990 4.0% 11.0% 10.0% 7.0% 8.0% 8.0%
June-July 1990 17.0% 17.0% 18.0% 18.0%
September-October 1990 8.0% 10.0% 10.0%0 9.0%
December-January 1991 5.0o_ 4.0_ 3.0%o 5.0%

March-April 1991 12.0% 15.0% 12.0% 13.0o/c

June-July 1991 15.0% 28.0% 19.0%o 21.0%
Mean (Marls90 -Ju11991) 10;2_ 14.2q_ 11.7o/= "1-2,3o/_
StandardDeviation 5.3% 8.1o_ 6.1% 6,2%i

Shredder-Herbivores _il ii _i _'Site1/ii _ Site 2 _i Site 3 :Site4 Site 5 Mean
Phase 1 (Pre-Operational) 7.8% 8.8% 9.9% 9.2o/0 8.4%i 8.9o/c
Phase 2 (Dec 88 - Feb 90) 3.9% 6.2% 6.3% 5.1% 6.1% 5.5%
March-April 1990 4.0% 5.0% 4.0% 3.0_ 7.0% 5.0%
June-July 1990 5.0% 6.0% 4.0% 5.0%

September-October 1990 7.0% 8.0% 5.0% 7.0%
December-January 1991 7.0% 9.0% 11.0% 7.0%
March-April 1991 3.0% 5.0% 4.0% 4.0%

June-July 1991 2.0% 2.0% 2.0% 2.0%
_Mean(Mar1990_JU11991)i_ii_ _11/_i_i_14,7_ _ 5.8% _ii'i:/5,5% 5.0%

Standard Deviation 2.1% 2.5% 3.1% 1.9%

!Shredder.Detritiv0res/:::::!ill i _ _Slte 1i:ii Site 2 _ Site3i_ site411!:ii site 5 Mean
Phase 1 (Pre-Operational) 0.6% 0.8% 1.2% 1.2% 1.7% 0.9%
Phase 2 (Dec 88 - Feb 90) 3.4% 2.9% 4.9% 4.0% 3.3% 3.6%
March,April 1990 1.0% 2.0% 1.0% 1.0% 4.0% 2.0%
June-July 1990 2.0% 1.0% 4.0% 2.0%
September-October 1990 1.0_ 1.0% 2.0% 1.0%
December-January 1991 1.0_ 1.0% 0.0% 1.0%
March-April 1991 4.0% 7.0°/© 6.0% 6.0%
June-July 1991 1.0o_ 1.0% 1.0% 1.0%

Mean (Mar !9901_Ju11991) _ -._iL._i_i_:!'7°_ !i 2.2°/= _ i:!2.8% 2.2%
Standard Deviation 1.2o_ 2.4o_ 2.2% 1.9%, ,
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Table 15B
Functional Group Analysis- BiomassData
QuantitativeMacroinvertebrateSampling- Site 1
UpperThree RunsCreek Biomonitortng
Savannah River Site

Aiken County,SC
March 1990 - July 1991

Biomass in Grams

FunctionalGroup *
Date CG CG P SC SH SD

April1990 0.0035 0.0410 0.2052 0.0044 0.0019 0.0019
July 90 0.0069 0.0068 0.1270 0.0167 0.0107 0.0101
October90 0.0033 0.0031 0.0607 0.0094 0.0066 0.0066
January 91 0.0202 0.0095 0.1723 0.0744 0.0511 0.0508
April 91 0.0182 0.0253 0.3627 0.0155 0.0005 0.0000
July 91 0.0012 0.0000 0.0020 0.0016 0.0007 0.0007

of Total Biomass

Date CG CF P SC SH SD

April1990 1.4% 15.9% 79.6% 1.7% 0.7% 0.7%
July 90 3.9% 3.8% 71.2% 9.4% 6.0% 5.7%
October 90 3.7% 3.4% 67.7% 10.5% 7.4% 7.3%

January91 5.3% 2.5% 45.5% 19.7% 13.5% 13.4%
April 91 4.3% 6.0% 85.9% 3.7% 0.1% 0.0%
July 91 19.4% 0.0% 32.3% 25.8% 11.3% 11.3%

* CG - collectorgatherer;CF - collectorfilter; P - predator; SC - scraper
SH - shredderherbivore;SD - shredderdetritivore
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Table 15B
Functional GroupAnalysis- BiomassData
QuantitativeMacroinvertebrateSampling- Site 2
UpperThree RunsCreek Biomonitoring
Savannah RiverSite

AikenCounty, SC
March 1990 - July 1991

Biomass in Grams

FunctionalGroup *
Date CG CF P SC SH SD

April90 0.0162 0.0254 0.4765 0.0145 0.0012 0.0007
July90 0.0084 0.0072 0.0970 0.0087 0.0007 0.0007
October 90 0.0047 0.0097 O.1130 0.0161 0.0067 0.0064
January 91 0.0162 0.0125 O.1428 0.0319 0.0132 0.0139
April 91 0.0338 0.0272 0.3163 0.0312 0.0007 0.0000
July 91 0.0036 0.0052 0.0086 0.0078 0.0079 0.0078

of Total Biomass

Date CG CF P SC SH SD

April1990 3.0% 4.8% 89.2% 2.7% 0.2% 0.1%
July90 6.8% 5.8% 79.1% 7.1% 0.6% 0.6%
October 90 3.0% 6.2% 72.2% 10.3% 4.3% 4.0%
January91 7.0% 5.4% 62.0% 13.8% 5.7% 6.0%
April91 8.3% 6.6% 77.3% 7.6% 0.2% 0.0%
July 91 8.8% 12.7% 21.0% 19.1% 19.3% 19.1%

* CG - collectorgatherer; CF - collectorfilter; P - predator; SC - scraper
SH - shredderherbivore;SD - shredderdetritivore
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Table 15B
Functior_ Group Analysis- BiomassData
QuantitativeMacroinvertebrateSampling- Site 5
Upper Three RunsCreek Biomonitodng
Savannah RiverSite

AikenCounty, SC
March 1990 - July 1991

Biomass in Grams

FunctionalGroup *
Date CG CF P SC SH SD

April1990 0.0179 0.0406 0.3064 0.0147 0.0027 0.0021
July90 0.0126 0.0158 0.0673 0.0262 0.0151 0.0152
October90 0.0029 0.0044 0.1253 0.0171 0.0123 0.0122
January91 ° ° NA NA NA NA NA NA
April 91 0.0316 0.0293 0.0005 0.0529 0.0001 0.0002
July 91 0.0316 0.0293 0.0005 0.0529 0.0001 0.0002

% of Total Biomass

Date CG CF P SC SH SD

April 1990 4.7% 10.6% 79.7% 3.8% 0.7% 0.5%
July90 6.3% 10.4% 44.2% 17.2% 9.9% 10.0%
October90 1.7% 2.5% 71.9% 9.8% 7.1% 7.0%
January91 NA NA NA NA NA NA
Apdl91 4.1% 7.5% 84.8% 3.6% 0.1% <0.1
July91 27.4% 25.6% 0.4% 46.3% 0.1% 0.2%

° CG - collectorgatherer;CF - collectorfilter; P - predator;SC - scraper
SH - shredderherbivore;SD - shredderdetritivore

* * Biomass not dividedintofunctionalgroups.

73



Table 16
Total Biomass (AFDW in g/m2)
Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

IPhase l(Pre-0peratlonal) Site 1 - Site 2 : Site 3 : Site4:Site..5 i: : ..Meal1'
J'une-July 1987 .......... 0,1120' 0.2712 0.2152 0.1123 0.1347 : 0.1691
September-October 1987 0.2406 0.5138 0.2424 ....0.1675 0.2938 .. 0.2916
January-February 1988 0.3282 0.4144 0.3914 0.4867 0.8299 :: : 0.4901
March-April 1988 1.1550 0.7107 0.9030 0.5171 0.4277 ::i_ 0.7427

, .: :- .: : :_ ,,,

June-July 1988 0.4226 0.2616 ....0.6826 0.2050 0.5064 : iiii 0.4156
September,October 1988 0.0434 0.2224 0.7998 0.2694 0.2414 ::::::: :: 0.3153
Overall i_ean' ..... 0.3836 0.3990: 0.5391:0.2930 ,0:4057' ':::: ............... 0,_,041

Phase 2 (Dec 1988 - Feb 1990) Site 1 Site 2 Site 3 Site 4 ._ Site 5 i:: _ Mean

December-JanuarY/ 19'89 0.6976...... 0'.6003 ,0.5058 , 0.3898 0.4514 ; i 0"5,290
March-April 1989 0.4162 0.5755 0.3346 0.2507 0.3933 0.3941
June-July 1989 0.2682 0.5118 0.1637 0.2440 0.1388 _ 0.2653
September-October 1989 .... 0.3091 0.305_] 0.4175 0.2771 0.2112 ' 0.3040

........ = J,_ . . ., ,

December-January 1990 0.9242 1.0700 0.6025 0.3865 0.6528 !_: _, 0.7272
Overall Mean _ _ 0.5231.... 0.6126 0.4048 0.3096 0,3695 _! 0.4439.....

Phase 3 (Mar!990- Jul 1991] Site 1 Site 2 _.Site5 _ 1 Mean
March-April 1990 0.4298 0.8908 0.6407 0.3923

June-Juiy 1990 0.2970 0.2045 0.2537__ 32.0000
September'October 1990 0.1495 0.2610 0.2903 0.2336
December-January 1991 0.6305 0.3842 - 0.6123' 0.5423
March-April 1991 ' 0.703-7 0.6820 1.2553- 0.8803
June-July 1991 0.0103 0.0682 0.1905 _ 0.0897
Mean ' - 0.370-1 0.415"1 0.5405 5'6897
Standard Deviation 0.2706 0.3121 0.3984 1218922.....
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Table 17a
ShannnonWeaver DiversityIndex
QuantitativeMacroinvertebrateSampling
UpperThree RunsCreek
AikenCounty, SC
March 1990 - July 1991

Phase I (Pre-Operational)Sit e I i_/:Site21_'!_i_Site3 i;_! Site4 Site5 Mean
June-July 1987 4,33 4,72 4,70 4,93 4,74 4,68
September-October 1987 4,11 4,13 4.29 4,19 " 4.23 4,19
January-February 1988 4.17 4,49 4,28 4,17 4.32 4.29
March.-April 1988 4,83 4,92 4,80 ...... 4.72 4.70 4.79
June-July 1988 ..... 4,57 4,68 4,44 4,67 4,50 4.57

--September-0ctober 1988 3,95 4,27 4,71 I. 4,27 ..... 4,01 4,24!i0ver_!Mean _i:4.33 _: 4.54 4;54_I_'II:_i4A9_...._: 4.42 4.46.................. - ' ". .... I ,, .... , ,

Phase 2 (Dec 1,988,.Feb 1.990) ..; iSite 1 : Site 2 Site 3 i!: Site4 Site 5 Mean
December-January 1989 4.41 4,29 4,14 4,42 4.31 4,31
MarChTApril 1989 4,44 5.01 4,50 4,32 4.60 4,57
June-July 1989 "' 4,56 4,18 3,72 ..... 3187.... 3.83 4,03
September-October 1989 4,28 3,92 3,97 3,99 4,13 4,06..., . ,

December-January 1990 4.40 4,32 4,34 4,22 4,54 4.36
Overal!Mean ..... :::_:i :.:: :il 4.42 ::iI. 4.34 ....... 4,13 1! _.:4i16:::: 4.28 4.27

Phase 3(Mar 1990-Ju11991)Site1 _!_!:iii_Site site 4_iii_Site 5 i_i Mean/:
March-April 1990 3,86 4.40 4.30 3.58 4.32 4.41
June-July 1990 4.46 4.32 4.3,6 4,70
September-October..!990 3.92 4.20 3.91 4.25
December-.January 1991 4.00 3.95 3.92 4.12
March-April 1991 4.89 5.00 4.74 4.88,,,

i June-July 1991 3.34 3.56 3,69 3.53
Mean ii _....ii_iiiiiii_ii _ _ .... ...._ _!..... i_!i!i•ii_iii _::i: !: i_i_ iii_!4,08 14.24 ii_i!i14'16 4.32

' standard Deviation 0.53 0.48 0.39 0.48
.....
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Table 17b
EquitabilityIndex
QuantitativeMacroinvertebrateSampling
UpperThree Runs Creek
AikenCounty,SC
March 1990 - July 1991

Phase 1(Pin'!OPerational): .... .... Site I Site 2 ..... Site 3 Site 4 Site 5 Mean..............

June-July 1987 0.83 0.87 0.70 0.92 0.85 0.81
September-October 1987 0.64 0.60 0.85 0.87 0.76 0.73
January-February 1988 0.74 0.65 0.64 0.50 0.64 0.64

March-April 1988 0.74 0.79 0.73 0.81 0.74 0.76
June.July 1988 0.95 -1.00 0.89 0.83 0.77 0.88
September-October 1988 0.79 0.97 1.08 0.88 0.89 0,89

Over_[Mean • ..........................i _ 0_83 0,7(3 : 0,78.... 0_76 0,76 0.78

Phase2(D_;1988 Feb 11990) , i ,Site 1 Site 2 Site3111_i'_Sitei4_:i_:Site51 Mean
December-January 1989 0.79 0.78 0.68 0.86 0.76 0.77
March-April 1989 0.84 0.89 0.75 0.73 0.80 0.79
June-July 1989 1.03 0.87 0.66 0.88 0.68 0.86
September-October'1989 0.93 0.76 0.88 0.77 0.96 0.85

December-January 1990 0.89 0.97 0.97 1.00 1.06 0.97
OverallM_n _._i_il.;ii. ' r ' ' " " " :_::0_91 O.83 _ :0.77 i i_!i::_0_82:"_:i0.88 0.83.......... • • " ....... " " i

Phase3 (Mari1990-juti991)_i:_:_i :i: :iiSite!: :_;i:Si!e 2 s!te 31_ii_._Site4ill : !Site 5_i?I_I_I_ Mean
March-April 1990 0.75 0.89 0.83 0.63 0.81 0.96

June-July 1990 1.03 0.88 0.97 1.22
September, October 1990 0.85 0.96 1.05 1.12
December-January 1991 0.72 0.66 0.59 0.75
March-April 1991 0.89 0.83 0.93 0,88
June-July 1991 1.47 1.65 1.42 1.51

,, , 0.95 .... 0.98 _ i i l_O.96, 1.07
StandardDeviation 0.28 0.34 0.28 0.27
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Table 18
Summary of Water Chemistry Data
Quarterly Water Chemistry Sampling
Upper Three Runs Creek ; FIH Area ETF Effluent
Aiken County, SC
March 1990 - July 1991

N = 6 _ean Value I

IParameter I

General_Parametersi_:il .... Units:i :;_:_!:,,_:Site:l ili_i_li:i_iiiiiii:site2_;:_:_i::_!:;_[:iiiiii_!:_ii:_S|teiiS!iiiii::i_l:;_:,iEffi_eht_:• i ' ,, , i i.... li 'lH, " ,, • ,"'l T,l'j:-'l T', , ,','=r' ',',, .... , " , -- " "

Total Suspended Solids mg/L 9.8 10.5 17.3. 4.3
SpecificConductance .. umhos/¢m .27.0 28.8 .......... 28.5 109.7
Hardness mg/L 11.7 8.9 11.3 1.3

Alkalin.!.ty mg/L 2.50 2.75 2.82 9.63
i ResidualChlorine mg/L < 0.05 < 0.05 < 0.05 < 0.05

Me!also(Total) _ _ ...... Units . ::_Site:l_:;;:_;_'_i;i::_Site2: i....;::_:::_:!i_iSiteS:i:ii!ii_iiii.!ii_._Effluent!i
Chromium mcj/L.... < 0.011 < 0.010 < 0.010 < 0.010
Copper mg/L < 0.013 < 0.011 < 0.015 < 0.011
Lead mg/L < 0.028 < 0,028 < 0.028 < 0.028
Manganese mg/L 0.046 0.033 0.050 0.011
Mercury ug/L 0.7 0.7 0.7 0.7
Sodium !mg/L 1.324 1.517 1.601 !7.567,,,

Uranium ug/L < 0.8 < 1.3 < 1.6 < 50.0
Zinc mg/L 0.167 0.024 0.076 0.050

Metals(Dissolved)_ Units _Site1 _ _. _::::_site2:.... i_i:iiSitei:51iiiii::_iii_!::!/ii:_EfflLient!_,
Chromium mg/L < 0.011 I< 0.011 I< 0,010 < 0.010
Copper mg/L < 0.013 < 0.011 < 0.011 < ' 0,011
Lead mglL < 0.028 < 0.028 < 0.028 < 0.028
Manganese mg/L 0.032 0.031 0.033 0.007,,

Mercury ug/L 0.7 0.7 0.7 0.7
Sodium mg/L 1.610 1.825 1.932 16.960, , ,.,..,,,

Uranium mg/L < 0.8 < 0.9 < 1.1 < 0.8
Zinc mg/L 0.035 0.025 0.025 0.055

Nutrients Units Site 1 Site 2 _!iS[teS;_ii!:_il_i i:Effluenti_
Nitrite Nitrogen . mg/L < 0.05 < ' 0'.05 < 0.05 < 0113
Nitrate Nitrogen mg/L 0.13 0.17 0.19 7.62
Ammonia Nitrogen mg/L 0.29 0.26 0.28 ......0.24
Total Phosphate mg/L < 0.09 < 0.11 < 0.16 < 0.07
Ortho Phosphate mg/L < 0.04 < 0.04 < 0.05 < 0.04
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Table 18
Summary of Water Chemistry Data
Quarterly Water Chemistry Sampling
Upper Three Runs Creek ; F/H Area ETF Effluent
Aiken County, SC
March 1990 - July 1991

N=6

Organics: Unitsi ........: _:_:Sit,e i'i:i/_Site:211_i:_/:i/:ilSiteSizi_ilili:(ili/i}!Effi_e_t:ii
Tri-Butyl Phosphate ug/L < 28.0 < 28.0 < 28.0 < 28.0
Kerosene ug/L < 4.63 < 4.63 < 4,63 < 4.63

Field Parameters :_Units _. Site!il i _:_:_i_y_iSite_2_/_i_:ii!i_!_i!/i:ii!i_i!_Site_!5i_iiiii:_i!_}_i_!_i!E_!_t_i
pH units 5.63 5.48 5.74 7.31
Dissolved Oxygen mg/L 9.2 9.4 9.3 8.0,,

Temperature C 16.1 16.0 16.0 22.8
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Table 19
Ceriodaphnia ToxicityTesting Results
Upper Three RunsCreek;FIH Area ETF Effluent
Savannah River Site
Aiken, SouthCarolina
April1990 - June 1991

Acute Toxicity ' Chronic Toxicity
LCSO ........ " "_ NOEC

Date
March 1990 39.54 3.0
June 1990 42.41 30.0

September 1990 46.70 30.0
December 1990 44.38 30.0
March 1991 54.77 30.0
June 1991 54.77 30.0

Mean 47.10 ...... 25.50,, ,

Standard Deviation N/A NIA

Note:

AcuteToxicitycalculatedbyTrimmed Spearman KarberAnalysis.
ChronicToxicitycalculatedby Dunnett's t Test with Bonferroni'sAdjustment.

79



5.0 SUMMARYAND CONCLUSIONS

Biologicalandchemicalmonitoringof UpperThree RunsCreekto assessthe impactof F/H-Area_

ETFeffluentwas maintainedon a quarterlybasisduringthe periodfromMarch 1990 to July 1991.

Biolo.qicalMonitorin.q

Biologicalmonitoring included quarterly definitive toxicity testing of the effluent, quarterly

quantitativemacroinvertebratestreamassessmentsandsemi-annuaiqualitativemacroinvertebrate.

streamassessments. Macroinvertebratestream assessmentswere conducted at three sites,

includingan upstreamcontrolsite (Site 1) and two downstreamsites (Site2 and Site 5).

Macroinvertebratestream assessmentsprovided a species list of aquatic taxa as well as:

abundance data for each site. Ali three sampling sites proved to support species rich

communitiesof macroinvertebrates.Both quantitativeand qualitativesampling indicated.the

greatestspecies richnessvaluesat downstreamSite 2, althoughdifferencesamong siteswere

not statisticallysignificant.

Mecroinvertebratedensityaveraged248.4 organisms per square meier in Upper Three Runs

Creekoverthestudy period.Similarlyto the species richnesspattern,macroinvertebratedensity

was greatest at downstream Site 2, although differencesamong sites were not significanL

Midgeswere the dominantmajortaxonomicgroup in both quantitativesamples (32.7%) and

qualitativesamples (45.4%), followed by Trichoptera (quantitative20.9%; qualitative 14,4%),

Plecoptera(quantitative14.9%;qualitative= 12.6%), and beetles(quantitative14.4%;qualitstive

3.3%). Percentages of majortaxonomicgroupsdid notvarysignificantlyamongsitesexcept.for

Coleoptera,which were significantlymore abundant at Site 2 that at other sites. Rheophtlic-

organismswere the most abundant in both quantitativeand qualitativesamples, including;th_

net-spinningcaddisflyHvdroDsvgtlQelissoma,the blackftylarvaSimulium!onesiand the midges:

Rheocficotopusro__ Po!voedilumconvtctum,Coryr].oneura_ and TVeteniadiscolodoes:.-

Predatorystoneflles(perlestaplaclda)were among the mostcommonlycollected organismsin ,

qualitativesampling. No distinctshiftsin communitystructureamongsites was noted.
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A high proportionof pollutionintolerantorganismswasfoundat ali sites. A mean EPTvalueof

12.6 wasobtainedforquantitativesamplingand 18.0 forqualitativesampling. Hilsenhoffbiotic

indexvalues(quantitativedata) rangedfroma meanof 4.43 atSite 5 to 4.65 at Site 2, indicating

good to very good water qualityat ali sites. No significantdifferencesin EPT values or biotic

indexvalueswerefound amongsites.

Totalbiomass(g/m2) varied seasonally,peakingin the springquarterand reachinga minimum

inthe summerquarter. No statisticallysignificantdifferencesamongsiteswerefound. Biomass

valueswereparticularlylow in July1991.

Functionalgroupanalysisof thedensitydatashowedthemacroinvertebratecommunityof Upper

ThreeRunsCreekwas dominatedby collectorsof fine particulateorganicmatter (62%), evenly

splitintocollector-filterersandcollector-gatherers.Predatorsandscraperswere also abundant,

numericallycomprising18.9%and12.3%of thecommunityrespectively.Shredderswerea minor

componentof the macroinvertebratecommunity. The proportionsof functionalgroupsdid not

vary significantlyamong siteswiththe exceptionof predators,whichcompriseda significantly

smallerpercentageof the communityat Site2. Predatorswerethe dominantfunctionalgroup,

intermsof biomass,at ali sites.

Biologicalparametersexhibitedconsiderableseasonalvariationduringthe study period. This

wasmostevidentforspeciesrichnessanddiversity,whichreachedmaximumlevelsinti_espring,

and in the relativeproportionof majortaxonomic groups. Caddisflies,mayfliesand midges

compriseda largerpercentageofthe communityinthe winterthan in otherseasons. Stoneflies

reacheda peak inrelativeabundanceinthespringand beetlesinthesummer. Therewere also

temporaltrends which were not seasonallyrelated. Inter-yeardifferenceswere observedin

densityvalues,whichwere substantiallyhigher in ali 1991 samplingperiodsthan in 1990, and

in biotic indexvalues,which were higher (poorer)in 1991. A numberof biologicalparameter

valueswere aberrantin July 1991. Speciesrichness,caddisflydensity,and rifflebeetledensity

(and hence scrapers)ali were higher in July 1991 than the previousfive sampling periods,

especiallyinlightof seasonalfluctuations.Incontrast,thediversityofthecommunityanddensity

of predatorsandshredder-herbivoreswas uncharacteristicallylowin July1991. Althougha shift

in communitystructureoccurred,no clearevidenceof waterquality degradationwas found.
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WaterChemistry,

Data from ali threesitesconfirmedthe acidic,low hardnesscharacteristicsof UpperThree Runs

Creek. Temperaturevaluesfollowednormalseasonalcyclesanddissolvedoxygenremainedat

acceptable levels throughout the year. Evidence of elevated nutrient levels was found,

particularlyNitrate-Nitrogenand TotalPhosphate. No differencesin nutrientlevelsamongsites,

however,were noted. Detectable levelsof metalswere generally not encountered,with the

exceptionof manganeseandsodium.Theonlymetalwithelevatedconcentrationsintheeffluent

was sodium.

ChronicToxicityTestina

F/H area effluentwas found to be toxic to the test organism, Ceriodaphniadubia, at 100%

effluentconcentration.At30% effluentconcentrationno acuteor chronictoxicitywasfound,with

the exceptionof the March 1990 test. Based upon these results,the effluentwould not be

expectedto be toxicto streamfauna at eitherthe mean or 7Q10 dischargeof the receiving

stream,whichresultin effluentdilutionsof 1:370and 1:225, respectively.

Conclusion

Analysis of the quarterly biomonitoringdata indicates no evidence of impact upon the

macroinvertebratecommunitiesof UpperThree RunsCreekby the F/H Area ETFeffluent.
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APPENDIX A ' LISTOF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S,

STREAM: UpperThree RunsCreek
ALLSITES LOCATION' AikenCo., SC

IsiteI 1site2 Isite5 I ITOTAL)

[EPHEMEROPTERA (mayflies)..... I

Baet!sephipp!atus 0 2 0 2,.,

Dannellasimp.!ex 1 1 1 3
Dolaniaamericana 0 1 2 3

Ephemerellaargo 1 2 1 4
Ephemerellainvarialrotunda 8 24 1 33

Eurylophellate.mporalis 0 2 2 4
Hexagenia limbata 6 0 0 6, ,

Neoephemera youngi 3 1 2 6
PaJraleptophlebiasp. 1 0 0 1
Pseudocloeondubium 0 2 0 2

Pseudocloeonpunctiventris 0 4 1 5....

Stenonemamodestumismithae 3 12 0 15.....

IODONATA (dragonflies) J

iBoyeriavinosa 1 1 0 2
,Calopteryx sp. 0 1 0 1
Gomphus(Gomphus)lividus 0 3 2 5
Perithemissp. .... 1 0 0 1

IPLECOPTERA (stoneflies) [

Acroneuriaabnormis 1 0 0 1

Haploperlabrevis 0 0 1 1
Isoperlabilineata 0 2 0 2

Isoperlaholochlorallata .... 2 10 0 12
Isoperladicala 5 1 10 16
Leuctrasp. 1 2 1 4, , .....

Paragnetinakansensis 2 2 3 7
Perlestaplacida 31 43 4 78
Pteronarcysdorsata 11 11 1 23



APPENDIX A ' LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S.

STREAM' Upper Three Runs Creek
ALLSITES LOCATION: Aiken Co, SC

Isitel Isite2 Isite5 ] ITOTAL}

IHEMIPTERA It_ e bugs) I

IRhagoveliaobesa [ 0] 01 31 [ 1}

IMEGALOPTERA I

Corydaluscornutus 2 0 0 2 |
Nigroniaserricornis 0 0 1 J

ITRICHOPTERA (caddisflies) I

Agarodeslibalis 0 1 0 1....

Cernotinasp. 0 1 0 1

Cheumatopsychesp. 9 44 2 55
Chimarrasp. 0 1 0 1
Hydropsycheelissoma 44 69 16 ! 29

Hydropsychesp. 0 .1 1 2
Hydroptilasp. 0 2 0 2
Lypediversa 1 0 0 1
Macrostemumcarolina 1 0 0 1

Miclasema wataga 3 0 1 4
Neureclipsissp. 0 1 0 1
Oecetissp. 1 1 0 2

Phylocentropussp. 0 6 2 8
Polycentropussp. 4 0 1 5

Pycnopsychesp. 1 0 0 1
Triaenodessp. 3 6 3 12

ILEPIDOPTERA(mmhs) I

IParapoynxobscuralis I 01 11 o l l '1



APPENDIX A • LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
ALL SITES LOCATION: Aiken Co., SC

[SiteI ISite2 ISite5 J [TOTALI

ICOLEOPTERA (beetles) J

Ancyronyx variegatus 0 1 0 1
Dineutus discolor 0 5 0 5

Macronychus glabratus 3 1 0 4
Optioservus sp. 1 2 3 6
Sperchopsistessellatus 0 0 1 1
Stenelmis (larvae) 0 0 ....... 5 5

IDIPTERA - misc.(true flies) I
,,

Antocha sp. 1 0 0 1
Atherix lantha 1 1 2 4

.,

Bezzia sp. 2 3 0 2 5
Empididae 0 1 4 5
Hemerodromia sp:l 0 0 2 2....

Hexatoma sp. 1 0 0 1.. , ,,

Probezzia sp. 1 2 4 2 8,,

Palpomyia sp. 4 0 0 3 3
Simulium jonesi 14 27 9 50
Simulium tuberosum 0 1 0 1

Tipula sp. 1 0 0 1 1

IDIPTERA- Chironomidae(midges) I

Ablabesmyiajanta 1 0 0 1
Ablabesmyiamallochi 0 1 2 3
Brilliaflavifrons 4 0 0 4

C!inotanypuspinguis 6 1 0 7
Conchapelopiasp. 1 9 8 18

Cricotopusbicinctus 1 0 0 1
Cryptochironomusfulvusgp. 2 9 4 15
Lopescladiussp. 0 0 1 1
Microtendipespedellus 1 3 0 4,,

Nanocladius sp. 0 1. 0 1



APPENDIX A • LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R,S.
STREAM: Upper Three Runs Creek

ALLSITES LOCATION: Aiken Co., SC

ISiteI ]Site2 ISite5 ] ITOTALI

Nilotanypusfimbriatus 0 1 0 1
Orthocladiuscarlatus 0 0 3 3

Orthocladiuslignicola 0 1 1 2
Orthocladiussp. 0 0 6 6
Pagastiel!aostansa 0 1 0 1
Paracladopelmaundine 1 2 1 4,,

Parakiefferiella sp. A 1 0 0 1
Parakiefferiellasp.4 1 0 0 1

Paralauterborniellanigrohalteralis 0 0 2 2
Parametriocnemuslundbecki 1 7 10 18
Paramerina sp. 0 0 2 2,...,

Po!ypedilumconvictum 19 60 22 101
Polypedilumhalterale 1 0 3 4
Polypedilumscalaenum 2 6 6 14
PotthastiaIongimana 0 0 3 3....

Procladius sp. 0 0 2 2
Rheocricotopusrobacki 21 25 8 54
Rheotanytarsusdistinctissimusgp. . 14 41 50 105
Rheotanytarsusexiguusgp. 1 2 0 3
Stenochironomushilaris 1 0 2 3

Synorthoc.ladiussemivirens 0 2 0 2
Tanytarsusglabrescensgp. 0 1 2 3
Tanytarsussp. XIII .Rutter 0 2 1 3

Thienemanniellafusca gp. 0 2 0 2
Thienemanniellaxena gp. 0 1 0 1
Tribelosjucundum 1 1 24 26,,

Tvetenia discoioripesgp. 37 79 38 154
Tvetenia paucunca 0 1 1 2,..

IcRuSTAcEA I

Cambarinae 0 0 1 L 1
Palaemonetespaludosus 3 13 0 / 16 '



APPENDIX A : LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
ALL SITES LOCATION: AikenCo., SC

ISite1 ISite2 ISite5 I [TOTALI

IANNELIDA (worms) .,!

ISpirosperma sp.
I 0 1 11 1 3lTubificidae
i

|MOLLUSCA (snails, clams) I

tCampelomasp. 5 0 0 5o,,,,,_,,,,,s I oi '_! ,41 L ',ot

_, iii



APPENDIX A : LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE 1 LOCATION: AikenCo. SC

Sand Snag Mud TOTAL

EPHEMEROPTERA (mayflies)

Dannella simplex 0 1 0 1
Ephemerella argo 0 1 0 1
Ephemerella invaria/rotunda 1 7 0 8
Hexagenia limbata 0 0 6 6
Neoephemera youngi 0 3 0 3
Paraleptophlebiasp. 0 1 0 1
Stenonemamodestum/smithae 1 1 1 3

ODONATA (dragonflies)

Boyeriavinosa 1 0 0 1
Perithemissp. 0 1 0 1

PLECOPTERA (stoneflies)

Acroneuriaabnormis 0 1 0 1

Isoperla holochlora/lata 0 2 0 2
Isoperladicala 0 4 1 5
Leuctra sp. 0 1 0 1
Paragnetinakansensis 0 2 0 2
Perlesta placida 0 31 0 31
Pteronarcysdorsata 0 11 0 11

MEGALOPTERA

Corydaluscornutus 0 2 0 2



APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE 1 LOCATION: AikenCo. SC

Sand Snag Mud TOTAL

TRICHOPTERA (caddisflies)

Cheumatopsychesp. 0 7 2 9
Hydropsycheelissoma 0 41 3 44
Lypediversa 0 0 1 1
Macrostemumcarolina 0 1 0 1
Micrasemawataga 0 3 0 3
Oecetissp. 0 1 0 1
Phylocentropussp. 0 0 4 4
Pycnopsychesp. 0 0 1 1
Triaenodessp. 0 1 2 3

COLEOPTERA (beetles)

Macronychusglabratus 0 3 0 3
Optioservussp. 0 1 0 1

DIPTERA - misc. (true flies)

Antochasp. 0 1 0 1
Atherixlantha 0 1 0 1

Bezzia sp. 2 1 0 2 3
Hexatoma sp. 0 0 1 1
Probezzia sp. 2 0 0 2
Simuliumjonesi 0 14 0 14



APPENDIX A : LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.FI S.

STREAM: Upper Three Runs Creek
SITE 1 LOCATION: Aiken Co SC

Sand Snag Mud TOTAL

DIPTERA- Chironomidae (midges)

Ablabesmyiajanta 0 0 1 1
Brilliaflavifrons 0 4 0 4
Clinotanypuspinguis 0 0 6 6
Conchapelopiasp. 0 0 1 1
Cricotopusbicinctus 0 0 1 1
Cryptochironomusfulvusgp. 2 0 0 2
Microtendipespedellus 0 0 1 1
Paracladopelmaundine 0 0 1 1
Parakiefferiellasp. A 0 0 1 1
Parakiefferiellasp.4 0 0 1 1
Parametriocnemuslundbecki 0 0 1 1
Polypedilumconvictum 0 17 2 19
Polypedilumhalterale 0 0 1 1
Polypedilumscalaenum 1 0 1 2
Rheocricotopusrobacki 0 20 1 21
Rheotanytarsusdistinctissimusgp. 0 13 1 14
Rheotanytarsusexiguusgp. 0 0 1 1
Stenochironomushilaris 0 1 0 1
Tribelosjucundum 0 0 1 1
Tvetenia discoloripesgp. 0 34 3 37

CRUSTACEA

Palaemonetespaludosus 0 0 :1 3

ANNELIDA (worms)

Tubificidae 0 0 1 1

MOLLUSCA(snails,clams)

Campeloma sp. 0 0 5 5



APPENDIX A : LISTOF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE 2 LOCATION: Aiken Co. SC

Sand Snag Mud TOTAL

EPHEMEROPTERA (mayflies)

Baetisephippiatus 0 2 0 2
Dannella simplex 0 0 1 1
Dolaniaamericana 1 0 0 1

Ephemerellaargo 0 2 0 2
EphemerellainvariaJrotunda 0 24 0 24
Eurylophellatemporalis 0 2 0 2
Neoephemerayoungi 0 1 0 1
Pseudocloeondubium 0 2 0 2

Pseudocloeonpunctiventris 0 4 0 4
Stenonemamoclestum/smithae 0 12 0 12

ODONATA (dragonflies)

Boyeriavinosa 0 1 0 1
Calopteryx sp. 0 0 1 1
Gomphus (Gomphus)lividus 0 0 3 3

PLECOPTERA(stoneflies)

Isoperla bilineata 0 2 0 2
Isoperla holochloredlata 0 10 0 10
Isoperla dicala 0 1 0 1
Leuctra sp. 0 2 0 2
Paragnetina kansensis 0 2 0 2
Perlesta placida 0 43 0 43
Pteronarcysdorsata 0 11 0 11



APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE 2 LOCATION: AikenCo. SC

Sand Snag Mud TOTAL

TRICHOPTERA (caddisflies)

Agarodeslibalis 0 1 0 1
Cernotinasp. 0 0 1 1
Cheumatopsychesp. 0 43 1 44
Chimarra sp. 0 1 0 1
Hydropsycheelissoma 0 69 0 69
Hydropsychesp. A 0 1 0 1
Hydroptilasp. 0 2 0 2
Neureclipsissp. 0 1 0 1
Oecetis sp. 0 1 0 1
Phylocentropussp. 1 0 5 6
Triaenodes sp. 0 4 2 6

LEPIDOPTERA (moths)

Parapoynxobscuralis 0 1 0 1

COLEOPTERA (beetles)

Ancyronyxvariegatus 0 1 0 1
Dineutusdiscolor 0 5 0 5

Macronychusglabratus 0 1 0 1
Optioservussp. 0 2 0 2

DIPTERA - misc. (true flies)

Atherixlantha 0 1 0 1

Empididae 0 1 0 1
Probezziasp. 0 0 4 4
Simuliumjonesi 1 26 0 27
Simuliumtuberosum 0 1 0 1



APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: SoR.S.

STREAM: Upper Three Runs Creek
SITE 2 LOCATION: Aiken Co. SC

Sand Snag Mud TOTAL

DIPTERA- Chironomidae (midges)

Ablabesmyiamallochi 0 1 0 1
Clinotanypuspinguis 0 0 1 1
Conchapelopiasp. 0 6 3 9
Cryptochironomusfulvusgp. 3 3 3 9
Microtendipespedellus 0 0 3 3
Nanocladiussp. 0 0 1 1
Nilotanypusfimbriatus 0 1 0 1
Orthocladiuslignicola 0 1 0 1
Pagastiellaostansa 0 0 1 1
Paracladopelmaundine 0 0 2 2
Parametriocnemuslundbecki 0 5 2 7

PolypedUumconvictum 1 59 0 60
Polypedilumscalaenum 3 1 2 6
Rheocricotopusrobacki 0 25 0 25
Rheotanytarsusdistinctissimusgp. 0 41 0 41
Rheotanytarsusexiguusgp. 0 1 1 2
Synorthocladiussemivirens 0 2 0 2
Tanytarsusglabrescensgp. 0 1 0 1
Tanytarsussp. XIII Rutter 1 1 0 2
Thienemanniellafusca gp. 0 2 0 2
Thienemanniellaxena gP.. 0 1 0 1
Tribelosjucundum 0 1 0 1
Tvetenia discoloripesgp. 1 78 0 79
Tvetenia paucunca 0 1 0 1

CRUSTACEA

Palaemonetespaludosus 0 7 6 13

ANNELIDA (worms)

Spirospermasp. 0 0 1 1
Tubificidae 1 0 0 1



APPENDIX A : LISTOF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S RS

STREAM: Upper Three Runs Creek
SITE 2 LOCATION: Aiken Co SC

Sand Snag Mud TOTAL

MOLLUSCA (snails, clams)

Campeloma sp. 0 0 10 10
Gillia altilis 0 0 6 6



APPENDIX A : LiST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R,S,

STREAM: Upper Three Runs Creek
SITE 5 LOCATION: Aiken Co. SC

Sand Snag Mud TOTAL

EPHEMEROPTERA (mayflies)

Dannellasimplex 1 0 0 1
Dolania americana 2 0 0 2
Ephemerellaargo 1 0 0 1
EphemerellainvariaJrotunda 0 1 0 1
Eurylophellatemporalis 2 0 0 2
Neoephemera youngi 2 0 0 2
Pseudocloeonpunctiventris 0 1 0 1

ODONATA (dragonflies)

Gomphus(Gomphus)lividus 1 1 0 2

PLECOPTERA (stoneflies)

Haploperlabrevis 0 0 1 1
Isoperla dicala 0 10 0 10
Leuctra sp. 0 1 0 1
Paragnetinakansensis 0 3 0 3
Perlesta placida 1 3 0 4
Pteronarcysdorsata 0 1 0 1

HEMIPTERA (truebugs)

Rhagoveliaobesa 0 1 0 1

MEGALOPTERA

Nigroniaserricornis 0 0 1 1



APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE 5 LOCATION: Aiken Co. SC

Sand Snag Mud TOTAL

TRIC:-IOPTERA (caddisflies)

Cheumatopsychesp. 0 2 0 2
Hydropsyche elissoma 0 16 0 16
Hydropsyche sp. A 0 1 0 1
Micrasema wataga 1 0 0 1
Phylocentropus sp. 0 0 2 2
Polycentropus sp. 1 0 0 1
Triaenodes sp. 3 0 0 3

COLEOPTERA (beetles)

Optioservussp. 0 3 0 3
Sperchopsistessellatus 0 0 1 1
Stenelmis (larvae) 0 4 1 5

DIPTERA - misc. (true flies)

Atherix lantha 0 2 0 2
Bezzia sp. 2 0 1 1 2
Empididae 0 4 0 4
Hemeroclromiasp. 1 0 2 0 2
Probezzia sp. 1 0 1 2
Palpomyiasp. 4 3 0 0 3
Simuliumjonesi 0 9 0 9
Tipula sp.1 0 0 1 1
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APPENDIX A ' LISTOF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990
CLIENT: S.R.S.

STREAM: Upper Three RunsCreek
SITE 5 LOCATION: AikenCo. SC

Sand Snag Mud TOTAL

DIPTERA- Chironomidae(midges)

Abl_besmyiamallochi 0 0 2 2
Conchapelopiasp. 4 2 2 8
Cryptochironomusfulvusgp. 2 1 1 4
Lopescladiussp. 1 0 0 1
Orthocladiuscarlatus 0 3 0 3
Orthocladiuslignicola 0 1 0 1
Orthocladiussp. 1 5 0 6
Paracladopelmaundine 0 0 1 1
Paralauterborniellanigrohalteralis 0 0 2 2
Parametriocnemuslundbecki 4 5 1 10
Polypedilumconvictum 10 9 3 22
Polypedilumhalterale 0 1 2 3
Polypedilumscalaenum 0 0 6 6
Paramerina sp. 0 2 0 2
PotthastiaIongimana 0 3 0 3
Procladiussp. 0 2 0 2
Rheocricotopusrobacki 3 5 0 8
Rheotanytarsusdistinctissimusgp. 23 27 0 50
Stenochironomushilaris 0 2 0 2

Tanytarsusglabrescensgp. 0 1 1 2
Tanytarsussp. XIII Rutter 0 1 0 1
Tribelosjucundum 0 0 24 24
Tvetenia discoloripesgp. 0 37 1 38
Tvetenia paucunca 0 1 0 1

CRUSTACEA

Cambarinae 0 0 1 1

ANNELIDA(worms)

Spirospermasp. 0 0 1 1
Tubificidae 0 0 1 1



APPENDIX A : LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March23, 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
SITE 5 LOCATION: AikenCo. SC

Sand Snag Mud TOTAL

MOLLUSCA (snails,clams)

Gillia altilis 0 0 4 4



APPENDIX A • LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
ALL SITES LOCATION' AikenCo., SC

Isite1 Jsite2 ]sites I [TOTAL]

iEPHEMEROPTERA (maYflies) ]

Baetis ephippiatus 1 3 0 4
Baeti$ fronclalis 0 1 0 1

Centroptilum sp. 0 1 0 1
Dolania americana 1 3 0 4

Eurylophella sp. 0 1 0 1
Neoephemera youngi 1 4 7 12
Paraleptophlebia sp. 3 11 2 16
Stenonema modestumlsmithae 3 7 10 20

IODONATA (dra_lonflies). ::!:.:: :: ]

Boyeriavinosa 0 1 3 4
CaJopteryxsp. 0 2 1 3
Gomphus(Gomphus)lividus 0 0 1 1
Neurocorduliasp. 1 0 0 1

IPLECOPTERA(st,oneflleS) ..:: :::!:ii:::!:.,._:-:::,,,]
,,

Acroneuria abnormis 6 2 5 13

Isoperla,sp. 1 0 0 1
Leuctra sp. 1 1 i 3
Paragne.t!nakansensis ........ 9 0 6 15
Pteronarcysdorsata 3 1 7 11

tHEMIPTEFIA_ bu_Is);i:::i!:::!::.I:.::.::i:::i:,iiii::.:. ::_: I

Metrobateshesperius 0 0 1 1
Gerdsremi_liS 0 0 1 1
Ochterussp. ,,, .,, 0 1 0 1
Rhagoveliaobesa ,. 0 5 1 6



APPENDIX A : LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM' UpperThree RunsCreek
ALL SITES LOCATION: Aiken Co., SC

[Site1 [Site2 lSite5 I [,TOTALI

IMEGALOPTERA ":_ _:i.: _ "" J

Corydalus¢ornutus . 1 0 0 1
Chauliodesrastricornis 0 1 0 1

Nigronia serricornis 0 0 1 1

ITRICHOPTERA (caddis/lies) • .i:._: I

Agar0des libalis 0 1 0 1
Anisocentropuspyraloides 0 0 1 1
Brachycentrusnumerosus 3 1 0 4
Cheumatopsychesp. 0 1 0 1
Hydropsycheelissoma . 5 3 1 9
Lepidostomasp. 0 1 , 0 1
Oecetis sp. 0 2 0 2
Ptilostomissp. 0 1 . 0 1
Polycentropussp. 0 1 0 1
Pycn0psychesp. 0 0 1 1
Triaenodes sp. 5 1 0 6

ILEpIDOPTERA(moths)!I::'_:___:_.__ • _ ' I

[Parapoynxobscuralis ol 21 ol / 2J



APPENDIX A • LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
ALL SITES LOCATION: AikenCo., SC

Isitel Isite2 ]Sites J ITOTAL]

tCOLEOPTERA (beet!es), _: :_ : I

AncyronyxVariegatus 1 0 0 1
Anchytarsusbicolor 1 0 0 1
Copelatusglyphicus 1 0 .... 1 2
Cyphonsp. 0 2 0 2
Dineutusdiscolor 4 0 2 6

,, ,,

Gyrinus sp. (larvae) 1 0 3 4
Hydaticus sp. 0 0 1 1
I-lydroporus sp. ., 2 3 0 5
Macronychus Qlabratus 0 2 1 3

0 2 2 4Optioservus sp. ,,,
Oulimniuslatisculus 1 0 0 1

peltodytessp. "0 .... 1 ...... 0 1
Sperchopsistesse'llatus 1 1 ..... 2 4
Ste._elmissp. (larvae) 2 0 2 4

IDIPTERA - misc.(true ft!es) _

Atherixlantha 5 1 3 9
,, , , .....

Culexsp. 0 1 1 2

@ioptera IOrmosia sp. 1 1 3 5
iHemerodromiasp. 1 ..... 0 1 0 1
Probezziasp. 1 0 0 1
Simuliumjonesi ,4 1 3 8
$imuliumsnowi 0 0 3 3
Simuliumtuberosum 0 1 0 1

Tipula (Yamato.)nr strepens .... 1 .... 0 0 1
sp.1 .o 1 4 s

Tipula (Yamato.) sp.7 0 0 !, 1



APPENDIX A • LISTOF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
ALL SITES LOCATION: AikenCo., SC

]site2Isits I [TOTALI

IDIPTERA- Chiron0midae(midQes) I

Ablabesmyiamallochi 1 2 1 4

Conchapelopiasp. 2 3 1 6

Corynoneurasp. 3 3 O: 0 3
LCorynoneur8sp. 4 0 0 2 2
Cryptochironomusfulvusgpo 1 2 0 3

Microtendipespedellus 1 0 0 1
Paralauterborniellani_lrohalteralis 0 3 0 3
Paramerina sp. 2 8 0 10
Parametriocnemuslundbecki , 1 0 1 2

polypedilumconvictum 5 g 13 27
Rheocricotopusrobacki 10 0 4 14
Rheosmittiasp. 1 0 0 1,,,

Rheotanytarsus distinctissimus gp. 2 0 1 3

Rheotanytarsus exiguus gp. 5 0 2 7
Stenochironomushilaris 2 0 0 2

Tanytarsussp. 1 1 0 2
Tanytarsussp. XVI Rutter _ 0 0 1 1
Thienemanniellafusca Qp. 3 0 2 5
Thienemanniellaxena Qp. 0 0 3 3
Tribelosjucundum 0 0 2 2
Tvetenia discoloripesQp...... 1 1 1 3
Unniellamultivir_ 1 2 0 3

Caec;doteasp. 1 0 0 1
Cambarinae 1 2 2 5

Palaemonetespaludosus 2 14 6 22

IANNEUDA(Worrns)_Iii_. _i_i " _ _i i_ J

Pristinasp. 0 0 i I 1
Tubificidae 4 4 8 [ 16



APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
ALL SITES LOCATION: Aiken Co., $C

[Site 1 , ISite2 ISite5 I i TOTALI

IMOLLUSCA (snails,dams) J

Campeloma sp. 1 6 0 7
Gillia alttlis 1 1 5 7

Elliptiosp. ..... 0 1 0 1
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APPENDIX A: LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE 1 LOCATION: Aiken Co., SC

sand snag mud TOTAL

EPHEMEROPTERA (mayflies)

Baetis ephippiatus 0 1 0 1
Dolania americana 0 1 0 1

Neoephemera youngi 1 0 0 1
Paraleptophlebiasp. 0 0 3 3
Stenonemamodestumlsmithae 0 3 0 3

ODONATA (dragonflies)

NeurocorduUasp. 0 1 0 1

PLECOPTERA (stoneflies)

Acroneuriaabnormis 0 6 0 6
Isoperlasp. 0 1 0 1
Leuctrasp. 0 1 0 1
Paragnetinakansensis 0 9 0 9
Pteronarcysdorsata 1 2 0 3

MEGALOPTERA

Corydaluscornutus 0 1 0 1
/

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 0 1 2 3
Hydropsycheelissoma 1 4 0 5
Triaenodes sp. 0 0 5 5



APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S,R,S.

STREAM: Upper Three Runs Creek
SITE 1 LOCATION: Aiken Co., SC

sand snag mud TOTAL

COLEOPTERA (beetles)

Anchytarsusbicolor 0 1 0 1
Ancyronyxvariegatus 1 0 0 1
Copelatusglyphicus 0 1 0 1
Dineutusdiscolor 0 4 0 4

Gyrinussp. 0 0 1 1
Hydroporussp. 0 1 1 2
Oulimniuslatisculus 1 0 0 1

Sperchopsistessellatus 0 1 0 1
Stenelmissp. (larvae) 0 2 0 2

DIPTERA - misc. (true flies)

Atherixlantha 0 5 0 5

Erioptera/Ormosia sp. 0 0 1 1
Probezziasp. 0 0 1 1
Simuliumjonesi 1 3 0 4
Tipula (Yamato.) nr strepens 0 0 1 1

DIPTERA- Chironomidae(midges)

Ablabesmyiamallochi 0 1 0 1
Conchapelopiasp. 0 2 0 2
Corynoneurasp. 3 0 2 1 3
Cryptochironomusfulvusgp. 0 0 1 1
Microtendipespedellus 0 0 1 1
Parametriocnemuslundbecki 0 1 0 1

Paramerina sp. 0 2 0 2
Polypedilumconvictum 0 5 0 5
Rheocricotopusrobacki 0 10 0 10
Rheosmittiasp. 1 0 0 1
Rheotanytarsusdistinctissimusgp. 0 2 0 2
Rheotanytarsusexiguusgp. 0 0 5 5
Stenochironomushilaris 0 2 0 2

Tanytarsussp. 0 0 1 1



APPENDIX A: LISTOF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S RS

STREAM: Upper Three Runs Creek
SITE 1 LOCATION: AikenCo, SC

sand snag mud TOTAL

Thienemanniellafusca gp. 0 3 0 3
Tvetenia discoloripesgp. 0 1 0 1
Unniellamultivirga 0 0 1 1

CRUSTACEA

Asellussp. 0 1 0 1
Cambarinae 0 0 1 1
Palaemonetespaludosus 0 1 1 2

ANNELIDA (worms)

Tubificidae 0 4 0 4

MOLLUSCA (snails,clams)

GilUaaltilis 0 0 1 1

Campeloma sp. 0 0 1 1



APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE 2 LOCATION: Aiken Co., SC

sand snag mud TOTAL

EPHEMEROPTERA (mayflies)

Baetisephippiatus 0 0 3 3
Baetis frondalis 0 0 1 1

Centroptilumsp. 0 0 1 1
Dolania americana 0 0 3 3

Eurylophellasp. 0 1 0 1
Neoephemerayoungi 0 3 1 4
Paraleptophlebiasp. 1 7 3 11
Stenonemamodestum/smithae 0 5 2 7

ODONATA (dragonflies)

Boyeria vinosa 0 1 0 1
Calopteryxsp. 0 1 1 2

PLECOPTERA (stoneflies)

Acroneuriaabnormis 0 2 0 2

Leuctrasp. 0 0 1 1
Pteronarcysdorsata 0 1 0 1

HEMIPTERA (true bugs)

Ochterus sp. 0 1 0 1
Rhagoveliaobesa 0 0 5 5

MEGALOPTERA

Chauloidesrastricornis 0 0 1 1



APPENDIX A : LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: UpperThree Runs Creek
SITE 2 LOCATION: Aiken Co,, SC

sand snag mud TOTAL

TRICHOPTERA (caddisflies)

Agarodes libalis b 0 1 1
Brachycentrusnumerosus 0 1 0 1
Cheumatopsychesp. 0 1 0 1
Hydropsycheelissoma 0 3 0 3
Lepidostomasp. 0 1 0 1
Oecetis sp. 0 2 0 2
Polycentropussp. 0 1 0 1
Ptilostomissp. 0 0 1 1
Triaenodessp. 0 0 1 1

LEPIDOPTERA (moths)

Parapoynxobscuralis 0 0 2 2

COLEOPTERA (beetles)

Cyphonsp. 1 0 1 2
Hydroporus sp. 0 0 3 3
Macronychusglabratus 0 2 0 2
Optioservussp. 0 2 0 2
Sperchopsistessellatus 0 1 0 1
Peltodytessp. 0 1 0 1

DIPTERA - misc. (trueflies)

Atherix lantha 0 1 0 1

Culex sp. 0 0 1 1
Erioptera/Ormosia sp. 1 0 0 1
Hemerodromiasp. 1 0 1 0 1
Simuliumjonesi 1 0 0 1
Simuliumtuberosum 0 1 0 1

Tipula sp. 1 0 0 1 1



APPENDIX A : LISTOF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: Upper Three RunsCreek
SITE 2 LOCATION: Aiken Co,, SC

sand snag mud TOTAL

DIPTERA- Chironomidae(midges)

Ablabesmyiamallochi 0 1 1 2
Conchapelopiasp. 0 1 2 3
Cryptochironomusfulvusgp. 2 0 0 2
Paralauterborniellanigrohalteralis 1 0 2 3
Paramerina sp. 1 5 2 8
Polypedilumconvictum 0 7 2 9
Tanytarsussp. 1 0 0 1
Tvetenia discoloripesgp. 0 1 0 1
Unniellamultivirga 0 1 1 2

\'

CRUSTACEA

Cambarinae 0 2 0 2

Palaemonetes paludosus 0 7 7 14

ANNELIDA (worms)

Tubificidae 2 1 1 4

MOLLUSCA(snails,clams)

Campelomasp. 1 4 1 6
Gillia altilis 0 0 1 1

Elliptiosp. 0 0 1 1



APPENDIX A : LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
SITE 5 LOCATION: Aiken Co., SC

sand snag mud TOTAL

EPHEMEROPTERA (mayflies)

Neoephemera youngi 0 7 0 7
Paraleptophlebia guttata 1 1 0 2
Stenonema modestumlsmithae 1 5 4 10

ODONATA (dragonflies)

Boyeriavinosa 0 2 1 3
Calopteryxsp. 0 1 0 1
Gomphus(Gomphus)livi¢us 1 0 0 1

PLECOPTERA (stoneflies)

Acroneuriaabnormis 0 5 0 5

Leuctra sp. 0 0 1 1
Pteronarcysdorsata 0 6 1 7
Paragnetina kansensis 0 5 1 6

HEMIPTERA (true bugs)

Gerriss remigis 1 0 0 1
Metrobates hesperius 1 0 0 1
Rhagoveliaobesa 0 1 0 1

MEGALOPTERA

Nigrcmiaserricornis 0 1 0 1

TRICHOPTERA (caddisflies)

Anisocentropuspyraloides 0 1 0 1
HydropsycheeUssoma 0 1 0 1
Pycnopsychesp. 0 0 1 1



APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: Upper Three RunsCreek
SITE 5 LOCATION: AikenCo., SC

sand snag mud TOTAL

COLEOPTERA (beetles)

Copelatusglyphicus 0 1 0 1
Dineutusdiscolor 0 0 2 2
Gyrinussp. (larvae) 0 2 1 3
Hydaticussp. 0 1 0 1
Macronychusglabratus 0 0 1 1
Optioservussp. 0 2 0 2
Sperchopsistessellatus 0 2 0 2
Stenelmissp. (larvae) 0 0 2 2

DIPTERA - misc. (true flies)

Atherix lantha 0 2 1 3
Culex sp. 0 0 1 1
EriopteraIOrmosia sp. 0 0 3 3
Simuliumjonesi 0 1 2 3
Simuliumsnowi 0 1 2 3
Tipula sp.1 0 3 1 4
Tipula (Yamato.) sp.7 0 1 0 1

DIPTERA- Chironomidae(midges)

Ablabesmyiamallochi 0 0 1 1
Conchapelopiasp. 0 0 1 1
Corynoneurasp. 4 0 1 1 2
Parametriocnemuslundbecki 0 0 1 1
Polypedilumconvictum 0 1 12 13
Rheocricotopusrobacki 0 0 4 4
Rheotanytarsusdistinctissimusgp. 0 0 1 0
Rheotanytarsusexiguusgp. 0 2 0 2
Tanytarsussp. XVI Rutter 0 0 1 1
Thlenemanniellafusca gp. 0 0 2 2
Thienemannieilaxena gp. 0 1 2 3
Tribelosjucundum 0 0 2 2
Tvetenia discoloripesgp. 0 1 0 1



APPENDIX A : LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S,R.S.

STREAM: Upper Three Runs Creek
SITE 5 LOCATION: Aiken Co., SC

sand snag mud TOTAL

CRUSTACEA

Cambarinae 1 1 0 2

Palaemonetespaludosus 0 6 0 6

ANNELIDA(worms)

Pristinasp. 1 0 0 1
Tubificidae 0 5 3 8

MOLLUSCA(snails, clams)

Gillia altilis 1 0 4 5



APPENDIX A' LISTOF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 1991
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
LOCATION: AikenCo. SC

ISite1 [Site2 [Site5 I (TOTALI

(EPHEMEROPTERA (mayf!ies) I

Baetispropinquus 2 0 0 2
Dannella simplex 1 0 0 1
Dolania americana 0 0 2 2

Ephemerellaargo 1 1 2 4
Ephemerelladorothea . 3 3 2 8
Ephemerellacatawba gp. 4 0 3 7
Hexagenia limbata 3 0 0 3
Neoephemera youngi 1 0 2 3
iPseudocloeonbimaculatus 0 0 1 1

Pseudocloeonpunctiventris 1 0 1 2
Stenonema modestum/smithae 6 0 7 13

IODONATA (dra_lonflies) i

Boyeriavinosa 0 0 1 1 I

Calopteryxsp. 1 0 0 1 JI
I

Progomphus sp. 0 1 0 1 a
Tetragoneuriacostalis/cynosura 0 0 1 1 I

IPLECOPTERA ($t0neflies)II_E! I

Acroneuriaabnormis 3 0 1 4,,,

Acroneuria mela 0 0 1 1
,, ,

Amphinemura delosa 0 1 0 1
Isoperla iataJholochlora 0 2 0, 2
Isoperla dicala 16 1 11 28
Leuctra sp, 0 0 4 4
Para_lnetinakansensis 6 3 6 15
!Pedestaplacida .... 10 6 21 37
Pteronarcysdorsata 2 0 0 2



APPENDIX A ' LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 1991
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
LOCATION: Aiken Co. SC

ISitel ISite2 ISite5 I {TOTALI

IHEMIPTERA(truebU_lS) :. _.;:ii:i..:_!i,,.:i,,,....I

IRhagoveliaobese I 1 ] 0 I 0 I I 1l

IMEGALOPTERA i: _i _i;_i_i__ I

rNi_lronieserricornis ! 01 01 11 I 11

ITRICHOPTERA(caddisflies),I _ii_;_i:i;;_:. ;__:I

Cheumatopsychesp. 10 2 10 22
Hydropsycheelissoma i 4 8 15 37
Mi.crasemawataga 1 0 1 2
Neureclipsissp, 0 0 1 1
Phylocentropusep, .... 0 3 , 1 4
Triaenodes sp. 1 1 0 2

ICOLEOPTERA_eetles) S_;:._i_i_ii!_!ii__._i__ I

Ancyronp(variegatus , 0 I 0 1
DineutusAssimilis 0 0 1 1
Dineutusdiscolor 0 0 2 2
Gonielmisdietrichi 1 0 0 1

,,,

Hydroporue sp. 0 0 1 1
Macronychus Qlabratus 1 1 2 4
Stenelmissp. (larvae) 1 0 2 3



APPENDIX A : LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 1991
CLIENT: S.R.S.
STREAM: UpperThree RunsCreek
LOCATION: Aiken Co. SC

lSite1 ISite2 lSite5 I [TOTALI

[DIPTERA - misc. (trueflies) , ' , i

Antochasp. 1 0 0 1
Atherixlantha 1 0 1 2

Bezziasp. 0 0 1 1,,,

D01ichopodidae 1 0 0 1
EriopteraIOrmosiasp. 0 1...... 0 1

Hemerodromiasp. 1 3 1 7 11
Hemerodromla sp. 2 0 1 0 1

1 8 '0 9Probezziasp. .....
Stilobezziasp. ,....... 0 1 0 1
iSimullumjonesi ..... o 3......... 7 10
Tipulasp,,A ..... 0 0 1 1
Tipula (Yamatotipula)sp.7 0 0 ....1 1
Wiedemanniasp. 1 0 1 2

IDIPTERA- Chironomidae(midges) , I

Ablabesmyiamallochi 2 0 2 4
Brilliaflavifrons 0 3 2 5

,,,, , ,

C!adotanytarsus sp. A 2 1 2 5
Cricotopus bicinctus .... 6 0 5 11
Cryptochironomusfulvusgp. 1 .... 7 3 11
Cryptochironomusblarina 0 1 1 2

o 2 .... 3Kloosiasp.
Lauterbomiellaa_lrayloides 0 0 1 1
Merope!opiaamericana 3 3 7 13
Microtendipesnr. rydslensis' ,,, o 1 o 1
Orthocladiuscarlatus 4 2 5 11
Orthocladiusannectens 1 0 0 1

,,,,,

PaQastiellaostan,_a .0 3 0 3
Paramedna sp. 0 0 4 4
"ParacladopelmaIO_lanae 0 1 , 0 1
Paracladopelmaundine 1 2 1 4

Parakieffedellasp. A 1 1 0 2
Paralauterborniellanigr0haltera!is 0 9 2 11



APPENDIX A' LIST OF SPECIES FOR QUALITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 1991
CLIENT: S.R.S.

STREAM: Upper Three RunsCreek
LOCATION: Aiken Co. SC

IsiteI ISite2 ISite5 I ITOTALI

IParametriocnemuslunclbecki 1 2 10 13

Polypedi'lumconvictum ,, 15 14 31 60
Polypedilumfallax 0 0 1 1
Pol)_edi!umhalterale 0 12 3 15
Polyped!lumscalaenum 0 8 ..... 2 10
PotthastiaIongimana 1 0 0 1
Rheocricotopusrobacki 6 4 28 38
Rhe0tan_arsus distinctissimusgp. 11 9 3 23
Rheotanytarsusexi_luus_lp. 1 17 3 21
Synorthocladlussemivirens ....... 1 0 1 2
Tanytarsus_llabrescensQp. 1 , 1 0 2
Tanytarsussp. I Cantrell 1 2 0 3
Tan_arsus sp. IX Rutter 1 (_ 0 1
Tanytarsussp. XII Rutter 0 2 0 2
Tanytarsussp. xVI Rutter 1 3 .....2 6
Thienemanniellafusca gp. 2 ..... 0....... 2 4
Thienemanniella_.xena Qp. 1 0 0 1
Tribelos_ucundum 1 5 3 9
Tvetenia discoloripesgp. 8 10 9 27
Tvetenia paucunca 2 0 2 4
Unniellamultivirga 1 1 0 2
Xylotopuspar i .... () ...... 0 1

ICRUSTAC .i......" .... I

IPalaemonetespaludosus I 31 41 81 I 151

IANNELIDA(worms) .... I

ITubificidae l 0l 2l 2l I 4l



APPENDIX A : LISTOF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 1991
CLIENT: S.R.S.

STREAM: Upper Three RunsCreek
LOCATION: AikenCo. SC

[Site 1 [Site2 JSite5 J ITOTALI

IMOLLUSCA(mnaJls;c_ams).. " I

IGilliaaltili$ 1 1 0 2o_m.,oo_o ! '1 'i ' L 1_]

IHYclracarina I 1[ 0 I 0 I [ 1 I

March 1991 qualitative macroinvertebrate samples were not separated by
habitat.



APPENDIX B" LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE

IN-STREAM ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.

STREA Upper Three RunsCreek
ALL SITES LOCATION: Aiken Co. SC

[Site1 [Site2 ISite3 ISite4 [Site5 [TOTAL]

IEPHEMEROPTERA (mayflies) . ::::_,i:i

Baetis intercalaris 0 0 1 0 0 1
,, , ,

Epl?emerellaar_lo 0 3 5 2 2 12
Ephemerelladorothea 1 3 9 1 2 ........16
Ephemerellainvaria/rotunda 0 6 , _13 9 13 41
Hepta_lenlaflavescens 0 1 0 2 1 4
Neoephemerayoun_ll , ,, 0 0 0 0 2 2
Pseudocloeonpunctlventris 0 I I 0 0 2
Stenonemamodestum/smlthae 0 1 "6 0 I ' 8., ,

IPLECOPTERA (stoneflles)_ i i :: I

Acroneuriaabnormis 4 11 12 6 5 38
Acroneuriamela 1 0 1 2 4 8

Helopicussubvarians 1 0 0 0 0 1
Isoperlabilineata 11 0 .....0 0 . 0 11
IsoperlalataJholochlora 0 0 0 0 1 1
Isoperladicala 3 6 8 8 11 36,,,,

Leuctra sp. 0 0 0 0 1 1

Paragnetina kansensis ' 8 16 .. 9 6 5 38
Perlesta placida 5 4 25 18 24 76
Pteronarcysdorsata . 4 6 .... 8 6 18 42

IMEGALOPTERA :_: : :::_ii__-__ ...." :_ .. l

[Corydaluscornutus I 1 ! 1 I OI Oi OI 21



APPENDIX B' LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE

IN-STREAM ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R,S.

STREA UpperThree RunsCreek
ALL SITES LOCATION: Aiken Co. SC

[ Site 1 [ Site 2 I Site 3 [ Site 4 [ Site 5 ! TOTAL I

ITRICHOPTERA (caddisflies) •i _: i:.:i_
.....

Brachycentrusnumerosus 0 0 5 2 6 13

Cheumatopsychesp. 5 3 8 3 7 26
Chimarrasp.. 0 0 . 1 0 0. 1
Hydropsycheells,soma 34 25 53 61 37 210
Hydropti!asp. 0 0 0 0 1 1
Lypediverse. 1 0 0 0 0 1
Micrasemawstaga ... o o 1 o o 1

ILEPIDOPTERA(moths) . i.i__::.....i

IParapoynxobscuralis ] 1 ] 0J 0 I 0J 0J 1 ]

IC0LEOPTE_(beetles)_ __'_ " :__ .i I

Anch),tarsusbicolor 0 0 0 0 1 1
Ancyronyxvarie_latUS 0 1 0 0 0 1
Dineutus(larvae) 0 1 0 0 1 2
Gonielmisdietrichi 0 0 1 0 ..... 0 1

Macron)¢hus_llabratus . 3 13 2 2 2 22

Optioservussp. 1 0 . 0 . 2 0 3
Stenelmiscrenata 0 4 3 6 0 13
Stenelmisconvexula 2 4 0 6 0 12

Ste.nelmls(larvae) 0 3 7 3 5 18

IDIPTERA,, mtsc_(true flies) !

Atherixlantha 0 0 1 0 0 1
,, ,,

Clinocera sp. 0 0 0 0 2 2
Chelifera sp. 0 0 0 1 0 1
Hemerodromla 0 0 6 0 2 8 ,

simulium_onesi " 13 21 23 80 16 153
Simuliumtuberosum 0 i 0 2 0 3

Tipula _Yamato.)sp.7 0 2 0 0 0 2



APPENDIX B' LISTOF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE

IN-STREAM ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.

STREA UpperThree RunsCreek
ALL SITES LOCATION: AikenCo. SC

I sre 1 [site,2 [site 3 [ site 4 I sre s [TOTAL I

IDIPTERA- Chironomidae(midges) ..... ]

Brilliaflavifrons 0 4 1 0 7 12

Cladotanytarsussp. 1 0 0 '() 0 1
Conchapelopiasp. 1 1 2 2 0 6
!Corynoneurasp. 3 0 0 0 0 2 2
Cryptochironomusfulvus_lp. 0 1 . 0 0 0 1
Orthocladiussp. 0 1 0 0 0 1
PaQastlellaostansa 0 1 0 0 () 1
Parakiefferiellasp, A ...... 1 0 0 4 . 0 5
Parametriocnemuslundbecki 1 0 2 0 5 8

Polypedilumc-onviclum 8 14 22 22 37 103
Polypedilumfallax 0 0 0 1 1 2
Polypedilum.illinoense 0 0 1 '0 0 1
Rheocricotopusrobacki . 1 6 2 0 8 17
Rheotanytarsusdistinctissimusgp. 2 3 4 6 5 20
RheotanytarsusexiQuusQp. 1 0 0 0 0 ..... 1
Tan)tarsus _llabrescensQp. 0 2 3 0 4 9
Tanytarsussp. XVI Rutter 0 1 0 0 0 1
ThienemanniellafuscaQp. 0 1 1 0 0 2
Thlenemanniellaxena gp. 0 4 2 3 6 15
Tvetenia discoloripesQp. 9 24..... 19 21 30 103
Tvetenta paucunca 1 0 5 0 3 9



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT,

DATE: April20, 1990
CLIENT: S.R.S.

STREA Upper Three Runs Creek
SITE I LOCATION: Alken Co. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemerelladorothea 0 0 1 0 0 1

PLECOPTERA (stoneflles)

Acroneurlaabnormis 0 3 0 0 1 4
Acroneuriamela 1 0 0 0 0 1

Helopicus_ubvarians 0 0 0 1 0 1
Isoperlabillneata 0 0 I I0 0 11
IsoperlacUcala 0 0 0 0 3 3
Paragnetinakansensis 0 3 1 3 1 8
Perlesta placida 0 3 2 0 0 5
Pteronarcysdorsata 0 0 4 0 0 4

MEGALOPTERA

Corydaluscornutus 0 0 I 0 0 1

TRICHOPTERA (cacldisflies)

Cheumatopeychesp. 0 1 0 1 3 5
Hydropsycheelissoma 0 6 21 1 6 34
Lypediverse 1 0 0 0 0 1

LEPIDOPTERA (moths)

Parapoynxobscuralis 0 1 0 0 0 1

COLEOPTERA (beetles)

Macronychusglabratus 1 I 0 0 I 3
Optioservussp. 0 0 I 0 0 I
Stenelmisconvexula 0 2 0 0 0 2

DIPTERA - misc. (true flies)



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.

STREA UpperThree RunsCreek
SITE I LOCATION: AlkenCo, SC

RepA RepB RepC RepD RepE TOTAL

Simuliumjonesl 5 0 7 1 0 13

DIPTERA- Chironomidae(midges)

Cladotanytarsussp. 0 1 0 0 0 1
Conchapeloplasp. 0 1 0 0 0 1
Paraklefferlellasp. A 1 0 0 0 0 1
Parametriocnemuslundbecki 1 0 0 0 0 1

Polypedilumconvictum 0 1 5 2 0 8
Rheocrtcotopusrobacki 1 0 0 0 0 1
Rheotanytarsusdistinctissimusgp. 0 0 1 0 1 2
Rheotanytarsusexiguusgp. 0 0 1 0 0 1
Tvetenia discoloripesgp. 0 2 6 0 1 9
Tvetenia paucunca 0 0 1 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.

STREA Upper Three RunsCreek
SITE 2 LOCATION: AikenCo. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemerellaargo 0 1 0 2 0 3
Ephemerelladorothea 0 0 1 2 0 3
EphemereUainvaria/rotunda 0 0 2 2 2 6
Heptagenia flavescens 0 0 1 0 0 1
Pseudocloeonpunctiventris 0 0 0 1 0 1
Stenonemamodestum/smithae 0 0 0 1 0 1

PLECOPTERA (stoneflles)

Acroneurlaabnormis 3 3 3 2 0 11

Isoperladicala 0 1 3 2 0 6
Paragnetina kansensis 4 3 1 1 1 10
Perlestaplacida 0 0 2 2 0 4
Pteronarcysdorsata 0 0 1 5 0 6

MEGALOPTERA

Corydalus cornutus 0 0 0 1 0 1

TRICHOPTERA (caddisflles)

Cheumatopsychesp. 0 1 2 0 0 3
Hydropeycheelissoma 1 3 7 11 3 25

COLEOPTERA (beetles)

Ancyronyxvariegatus 1 0 0 0 0 1
Dineutus(larvae) 0 0 0 0 1 1
Macronychusglabratus 1 2 8 2 0 13
Stenelmiscrenata 0 0 3 1 0 4
Stenelmisconvexula 0 0 4 0 0 4

Stenelmis(larvae) 1 0 2 0 0 3



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROaNVERTEBRATEIN-STREAM
ASSESSMENT.

DATE: April20. 1990
CLIENT: S.R.S.
STREA UpperThree RunsCreek

SITE 2 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA - misc. (true flies)

Simullumjonesi 0 5 3 7 6 ;21
Simulium tuberosum 0 0 1 0 0 1

Tipula (Yamato,) sp,7 0 1 1 0 0 2

DIPTERA- Chironomidae(midges)

Brilliaflavifrons 1 0 1 2 0 4

Conchapelopiasp. 1 0 0 0 0 1
Cryptochironomusfulvusgp. 0 0 0 1 0 1
Orthocladiussp. 0 0 1 0 0 1
Pagastiella ostansa 1 0 0 0 0 1
Polypedilumconvictum 3 3 4 3 1 14
Rheocricotopusrobacki 2 0 4 0 0 6
Rheotanytarsusdistinctissimusgp. 0 1 1 1 0 3
Tanytarsusglabrescensgp. 2 0 0 0 0 2
Tanytarsussp. XVI Rutter 1 0 0 0 0 1
Thlenemanniella fuscagp. 0 0 1 0 0 1
Thienemanniellaxena gp. 0 1 1 2 0 4
Tvetenia discoloripesgp. 1 2 14 6 1 24



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IP_-STREA_A
ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.
STREA Upper Three RunsCreek

SITE 3 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Baetlsintefcalaris 0 0 0 I 0 1
_ella argo 1 1 1 1 1 5
Ephemerelladorothea 4 0 0 3 2 9
Ephemerella invarla/rotuncla 4 1 2 4 2 13
Pmudocioeon puncUventris 0 0 0 0 1 1
Stenonema modeetum/smithae 1 0 2 1 2 6

PLECOPTERA (stonefltes)

Acroneuriaabnormis 2 I 1 5 3 12
Acroneuriareels 0 0 0 0 1 1

Isoperla dk_aJa 0 I 5 0 2 8
Paragnetinakansensis 3 5 0 1 0 9
PedestllpLacida 7 1 4 10 3 25
Ptoronarcysdorsata 2 1 1 3 1 8

TRICHOPTERA (cack:lisflies)

Brachycentrusnumerosus 1 0 1 2 1 5
Cheun_topsyche sp. 2 0 3 3 0 8
Chimarrasp. 0 0 0 1 0 1
Hydr_ eltuoma 20 3 13 e 9 53
Micruema wataga 0 0 0 1 0 1

COLEOPTERA(beetles)

Gonielmil dieUlchl 0 0 0 0 1 1
Macronychusglabratus 0 I 0 0 1 2
Statmlmiscrenata 0 1 1 0 1 3
Stenelmis(larva) 2 0 2 I 2 7



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.
STREA UpperThree RunsCreek

SITE 3 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA - misc.(true flies)

Atherix lantha 1 0 0 0 0 1
Hemerodromlasp. 1 0 0 0 6 0 6
Simuliumjonesi 1 0 2 8 14 23

DIPTERA- Chironomidae(midges)

Brilliaflavifrons 1 0 0 0 0 I
Conchapelopiasp. 0 0 1 0 I 2
Parametriocnemuslundbecki 1 0 1 0 0 2

Polypedilumconvictum 6 0 5 9 2 22
Polypedilumillinoense 0 0 0 0 1 1
Rheocricotopusrobacki 1 0 1 0 0 2
Rheotanytarsusdistinctissimusgp. 2 1 0 1 0 4
Tanytarsusglabrescensgp. 1 0 2 0 0 3
Thienemannlellafusca gp. 0 0 0 0 1 1
Thienemanniellaxena gp. 2 0 0 0 0 2
Tvetenia discoloripesgp. 5 0 10 I 3 19
Tvetenla paucunca 2 0 0 I 2 5



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.

STREA UpperThree RunsCreek
SITE 4 LOCATION: AikenCo. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemerella argo 0 1 1 0 0 2
Ephemerella dorothea 0 1 0 0 0 1
Ephemerella invaria/rotunda 0 2 7 0 0 9
Heptagenla flevescens 0 0 1 1 0 2

PLECOPTERA (stoneflies)

Acroneuriaabnormis 2 2 1 0 1 6
Acroneuda mela 0 1 0 1 0 2

Isoperladicala 2 1 3 0 2 8
Paragnetinakansensis 2 1 2 1 0 6
Perlestaplacida 5 4 6 2 1 18
Pteronarcysdorsata 1 0 1 1 3 6

-TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 0 1 0 0 1 2
Cheumatopsychesp. 0 2 0 0 1 3
Hydropsycheelissoma 10 17 27 1 6 61

COLEOPTERA (beetles)

Macronychusglsbratus 0 0 1 0 1 2
Optioservussp. 1 0 1 0 0 2
Stenelmis crenata 0 0 3 1 2 6
Stenelmis convexula 1 0 2 3 0 6
Stenelmis (larvae) 0 0 0 2 1 3

DIPTERA - misc. (trueflies)

Chelifera sp. 1 0 0 0 0 1 ,
Simuliumjonesi 1 12 64 1 2 80
Simuilumtuberosum 0 0 2 0 0 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.
STREA Upper Three Runs Creek

SITE 4 LOCATION: Aiken Co. SC

RepA I_epB RepC RepD RepE TOTAL

DIPTERA- Chironomidae(midges)

Conchapelopiasp. 0 0 0 0 2 2
Parakiefferiellasp. A 0 0 2 0 2 4
Polypedilumconvictum 5 2 8 3 4 22
Polypedilumfallax 0 0 0 0 1 1
Rheotanytarsusdistinctissimusgp. 0 1 1 0 4 6
Thienemanniellaxena gp. 0 0 1 0 2 3
Tvetenia discoloripesgp. 1 4 10 3 3 21



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.

STREA UpperThree RunsCreek
SITE 5 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemerellaargo 2 0 0 0 0 2
Ephemerelladorothea 0 2 0 0 0 2
EphemerealainvariaJrotunda 10 0 3 0 0 13
Heptagenlaflavescens 0 0 0 0 1 1
Neoephemera youngi 2 0 0 0 0 2
Stenonemamodestum/smithae 0 0 0 1 0 1

PLECOPTERA (stoneflles)

Acroneuriaabnormi$ 1 2 0 2 0 5
Acroneuriamela 0 1 2 1 0 4
Isoperlaholochlora/lata 1 0 0 0 0 1
Isoperladicala 6 2 2 1 0 11
Leuctrasp. 1 0 0 0 0 1
Paragnetinakansensi$ 2 1 1 1 0 5
Pedesta placida 10 6 5 3 0 24
Pteronarcysdorsata 6 9 3 0 0 18

TRICHOPTERA (caddisflles)

Brachycentrusnumerosus 4 1 1 0 0 6
Cheumatopsychesp. 5 0 1 1 0 7
Hydropeycheelissoma 11 9 11 6 0 37
Hydroptilasp. 0 1 0 0 0 1

COLEOPTERA (beetles)

Anchytarsu$bicolor 0 0 1 0 0 1
Dineutussp. (larvae) 1 0 0 0 0 1
Macronychusglabratus 1 0 1 0 0 2
Stenelmi$(larvae) 2 2 1 0 0 5



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April20, 1990
CLIENT: S.R.S.

STREA UpperThree RunsCreek
SITE 5 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA - misc.(true flies)

Clinocera sp. 0 2 0 0 0 2
Hemerodromiasp. 1 0 2 0 0 0 2
Simulium jonesi 11 1 2 2 0 16

DIPTERA- Chironomidae(midges)

Brillia flavifrons 4 2 0 0 1 7

Corynoneurasp. 3 0 2 0 0 0 2
Pararnetriocnemuslundbecki 0 4 0 0 1 5

Polypedilumconvictum 20 10 2 3 2 37
Polypedilumfallax 0 0 0 0 1 1
Rheocricotopusrobacki 3 4 1 0 0 8
Rheotanytarsusdistinctissimusgp. 0 3 2 0 0 5
Tanytarsusglabrescensgp. 1 1 2 0 0 4
Thienemsnniellaxena gp. 0 5 1 0 0 6
Tvetenla discoloripesgp. 6 9 5 9 1 30
Tvetenia paucunca 1 2 0 0 0 3



APPENDIX B' LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: July 1990
CLIENT: S.R.S.

STREA Upper Three RunsCreek
ALLSITES LOCATION: Aiken Co. SC

[site1 lSite2 IS=tc5 I 1TOTALI

IEPHEMEROPTERA (rnayflie$)_ i ii! ,i;i, i:i, ]
,

Baetis sp. 0 0 1 1
Dolania americana 0 0 1 1

Heptagenia flavescens 6 3 7 16
Neoe.l_llemerayoung! 0 0 1 1
Pseudocloeondubium 0 0 1 1
Stenonemamodestum/smithae 6 6 0 12

Tricorythodessp. 1 2 0 3

IPLECOPTERA(stonefl!es) ;i:. J

Acroneuriaabnormis 6 5 8 19

Leuctrasp. 0 1 1 2
P_at_etina kansensis 16 1 4 21
Pedests plscids 0 1 3 4
Pteronarcysdorsata 5 2 8 15

!MEGALOPTERA , : i _i_ J

JCo_yclaluscornutus ......... 2 6 0 i S ]

Jl_;3roniasmricornis 0 2 0 J 2 J

":RlT ICHOPTERA (caddisflies)_ _ i:_ - ]

BrachycentnJsnumerosus 3 1 1 5
Cheumatop_e sp. . 14 10 S 33
Chimarra sp. 2 0 1 3
Diplectronsmodem 0 2 0 2
Hydropsycheelissoma' 10 26 14 50,,, ,,,

Hydroptila sl:). 2 1 0 3
Lype diversa 1 2 0 3
!Micrasema wata_la 3 2 0 5
Nyctiophylax sp. 1 0 0 1
Phylocentropus sp. 1 0 0 1



APPENDIX B • LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT,

DATE: July 1990
CLIENT: S.R.S.

STREA UpperThree RunsCreek
ALL SITES LOCATION: Aiken Co. SC

[Site 1 ]Site 2 Site 5 I !TOTAL I

ILEPIDOPTERA.(moths) 1 l J

[Parapoynxobscuralis I 01 3l 0) I 3]

lCOLEOPTERA.(beetles).. ; ...... I
.,

Ancyronyx variegatus 1 0 1 2
!Dineutus(larvae) ..... 1.. 0 0 1
MacronychusQlabratus 4 7 3 14
Stenelmiscrenata 6 6 8 20.,.,,,, ,,, ,

Stenelmis convexula 5 6 13 24
.,,

Stenelmts (larva.e)2 1 2 5

[DIPTERA - mi_, (trueflies)__ii-_. ]

Athertxlantha 2 1 " 1 4

Hemerodromialspl'1 .. 3 2 2 7
Simuliumjonesi 4 4 4 12,,,

Simulium tuberosum 1 0 1 2

Telmatoscopussp. ...... 1 0 .... 0 1

[DIPTERA- Chir,onomida,e,.,(mid_es) _,. ]

Cricotopu8vierrlensis 0 1 1 2
Cryptochironomusfulvusgp. 0 0 1 1,, .,,

Nanoc_adiussp. 0 1 0 1
Parametriocnemuslundbecki 0 0 2 2

.......... ,.

Polypedilum convictum 7 . 2 2 11
iP01ypedilumfa!l_..ax....... 0 0 I 1
Polypedilumscalaenum ...... 0 1 0 1
Pseuchironomussp. 0 1 0 1 ,

;Rl_eocricotopusrobacki 1 1 1 ! 3
Rheotanytarsusdistinctissimus_lp. 1 1 1 3
Stenochironomushilaris 2 0 2 4

m;



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: July 1990
CLIENT: S.R.S.

STREA Upper Three RunsCreek
ALL SITES LOCATION: AikenCo. SC

lsite',Is=t,,2 Isi.,s I iTOT,'.LI

lTanytarsusQlabrescensQp. 1 0 ! 0 t 1tITveteniadiscoloripesQp. 0 1 2 3

IANNELIDA(worm,s) J

[MOLLUSCA(snails,clams) J

IFerrissiasp. ] 1 I OI 0 I I" 11



APPENDIX B : LISTOF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: July 1990
CLIENT: S.R.S.

STREA UpperThree RunsCreek
SITE 1 LOCATION: AikenCo. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Heptagenlaflavescens 0 0 4 0 2 6
Stenonema modestum/smithae 5 1 0 0 0 6
Trtcorythodessp. 0 1 0 0 0 1

PLECOPTERA (stoneflies)

Acroneurlaabnormts 1 2 0 1 2 6
Paragnetinakansensis 0 0 3 9 4 16
Pteronarcysdorsata 0 2 2 1 0 5

MEGALOPTERA

Corydaluscornutus 0 2 0 0 0 2

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 0 2 0 1 0 3
Cheumatopsychesp. 5 1 4 0 4 14
Chimarrasp. 1 1 0 0 0 2
Hydropsycheelissoma 2 2 4 0 2 10
Hydroptilasp. 1 1 0 0 0 2
Lype 0_versa 0 1 0 0 0 1
Micra=ems wataga 0 3 0 0 0 3
Nyctiophylaxsp. 1 0 0 0 0 1
Phylocentropussp. 1 0 0 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: July 1990
CLIENT: S,R.S,

STREA UpperThree RunsCreek
SITE I LOCATION: AlkenCo. SC

RepA RepB RepC RepD RepE TOTAL

COLEOPTERA (beetles)

Ancyronyxvarlegatus 0 1 0 0 0 1
Dineutus(larvae) 1 0 0 0 0 1
Macronychusglabratus 0 2 1 0 1 4
Stenelmtscrenata 0 2 2 2 0 6
Stenelmisconvexula 0 1 4 0 0 5

Stenelmls (larvae) 0 1 0 0 1 2

DIPTERA - misc. (true flies)

Atherix lantha 0 1 0 0 1 2

Hemerodromiasp. 1 1 1 1 0 0 3
Simullumjonesi 1 2 0 0 1 4
Simuliumtuberosum 0 0 1 0 0 1

Telmatoscopussp. 0 1 0 0 0 1

DIPTERA- Chironomidae(midges)

Polypedilumconvictum 0 6 0 0 1 7
RheocricotopusroOacki 0 1 0 0 0 1
Rheotanytarsusdistinctissimusgp. 0 1 0 0 0 1
Stenochironomushilaris 0 2 0 0 0 2
Tanytarsusglabrescensgp. 0 1 0 0 0 1

MOLLUSCA(snails,clams)

Ferrisslasp. 1 0 0 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: July1990
CLIENT: S.R.S.

STREAM: Upper Three RunsCreek
SITE 2 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Heptageniaflavescens 0 1 0 1 1 3
Stenonema modestum/smithae 0 2 0 1 3 6

Tricorythodessp. 0 0 1 0 1 2

PLECOPTERA (stoneflies)

Acroneuriaabnormis 2 0 2 1 0 5

Leuctrasp. 0 1 0 0 0 1
Paragnetinakansensis 0 0 1 0 0 1
Perlestaplacida 0 0 1 0 0 1
Pteronarcysdorsata 0 0 2 0 0 2

MEGALOPTERA

Corydaluscornutus 1 3 2 0 0 6
Nigroniaserricornis 0 1 1 0 0 2

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 0 0 0 0 1 1
Cheumatopsychesp. 0 0 0 2 8 10
Diplectronamodesta 0 1 1 0 0 2
Hyclropsycheelissoma 2 4 1 5 14 26
Hydroptilasp. 0 0 0 1 0 1
Lypediversa 1 0 0 0 1 2
Micrasemawataga 0 0 2 0 0 2

LEPIDOPTERA (moths)

Parapoynxobscuralis 0 0 2 0 1 3



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: July 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
SITE 2 LOCATION: AikenCo. SC

RepA RepB RepC RepD RepE TOTAL

COLEOPTERA (beetles)

Macronychusglsbratus 0 3 0 3 1 7
Stenelmiscrenata 3 0 1 1 1 6
Stenelmismarkeli 0 2 1 3 0 6
Stenelmis(larvae) 0 0 1 0 0 1

DIPTERA - misc. (true flies)

Atherixlantha 0 0 0 1 0 1
Hemerodromiasp.1 0 0 1 0 1 2
Simuliumjonesi 0 1 1 1 1 4

DIPTERA- Chironomidae(midges)

Cricotopusvierriensis 1 0 0 0 0 1
Nanocladiussp. 0 1 0 0 0 1
Polypedilumconvictum 0 1 1 0 0 2
Polypedilumscalaenum 0 1 0 0 0 1
Pseudochironomussp, 0 0 0 1 0 1
Rheocricotopusrobacki 0 0 1 0 0 1
Rheotanytarsusdistinctissimusgp. 1 0 0 0 0 1
Tveteni8 discoloripesgp, 0 0 1 0 0 1

ANNELIDA (worms)

Tubificidae 0 1 0 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: July 1990
CLIENT: S.R.S.

STREA UpperThree RunsCreek
SITE 5 LOCATION: AlkenCo. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Baetis sp. 0 0 0 0 1 1
Dolania americana 0 0 0 1 0 1

Heptageniaflavescens 1 3 3 0 0 7
Neoephemerayoungi 0 0 0 0 1 1
Pseudocloeondubium 0 0 1 0 0 1

PLECOPTERA (stoneflies)

Acroneuriaabnormis 3 1 0 2 2 8

Leuctra sp. 0 0 0 0 1 1
Paragnetina kansensis 1 1 1 0 1 4
Perlesta placida 0 0 0 2 1 3
Pteronarcysclorsata 0 0 3 4 1 8

TRICHOPTERA (caddisflies)

Brachycantrusnumerosus 0 0 1 0 0 1
Cheumatopsychesp. 0 0 1 4 4 9
Chimarrasp. 0 0 0 1 0 1
Hydropsycheelissoma 1 2 0 9 2 14

COLEOPTERA (beetles)

Ancyronyxvadegatus 0 0 0 1 0 1
Macronychusglabratus 1 1 0 1 0 3
Stenelmiscrenata 2 1 0 2 3 8
Stene,misconvexula 3 0 5 3 2 13

Stenelmis (larvae) 1 0 0 1 0 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: July 1990
CLIENT: S.R.S.

STREA Upper Three RunsCreek
SITE 5 LOCATION: AikenCo. SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA - misc. (true flies)

Atherlxlantha 0 1 0 0 0 1
Hemerodromlasp. I 0 1 0 0 I 2
Slmuliumjonesl 0 1 1 I 1 4
Simullumtuberosum 0 0 0 I 0 1

DIPTERA- Chironomiclae(midges)

Cricotopusvierriensis 0 0 0 0 1 1
CryMochironomusfulvusgp. 0 0 0 0 1 I
Pui_netriocnemus lundbeckl 0 0 0 2 0 2
Polypedilumconvic_um 0 0 0 0 2 2
PolypedilumfaJlax 1 0 0 0 0 1
Rheocricotopusrotmckl 0 0 0 1 0 I
Rheotanytarsusclistinctissimusgp. 0 0 0 1 0 1
Stenochironomushilaris 0 0 0 2 0 2
Tvetenia discolorlpesgp. 0 I 0 1 0 2



APPENDIX B • LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
ALLSITES LOCATION: AikenCo. SC

ISite1 lSite2 ISite5 I ITOTALI

IEPHEMEROPTERA (mayflies) I

Heptageniaf!avescens 0 1 0 1 I
Neoephemerayoungi 0 7 1 8 I
,paraleptophlebiasp. 0 1 0 1 I
Stenonemamodestum/smithae 1 5 2 8 I

IPLECOPTERA (stoneflies) I

Acroneuria abnormis 3 6 7 16
Paragnetina kansensis 10 7 9 26,,,

Perlesta placida 0 1 0 1
Pteronarcys dorsata 3 5 5 l 13

IMEGALOPTERA I

{Corydalus cornutus ! 01 0l 11 i 11

ITRICHOPTERA (caddisflies)

Brachycentrusnumerosus 3 10 I 5 18
Cheumatopsychesp. 2 2 0 4
Hydropsycheelissoma 26 20 14 60

Lype diversa . 4 1 0 5
Micrasemarusticum 1 0 0 1

,, , ,,

Polycentropussp. 2 0 0 2

]COLEOPTERA(beetles) I

Macronychus,g!abratus . 1 3 i 5
Stenelmissp. 3 0 1 0 1

Stenelmiscrenata 3 2 5 10
Stenelmisconvexula 1 0 0 1
Stenelmissp. (larvae) 0 2 0 2



APPENDIX B ' LIST OF SPECIES FOR QUANTITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R,S,

STREAM: Upper Three RunsCreek
ALL SITES LOCATION: Aiken Co. SC

l Site1 JSite2 Site5 I ITOTAL]

IDIPTERA -misc. (true flies) ]

Atherix ,antha 4 2 0 161
Simulium jonesi "19 13 9 I 141

[DIPTERA- Chironomidae(midges) ]

Conchapelopiasp. 0 1 0 1
Corynoneurahr. taris 3 4: 0 7

Corynoneurasp. 3 1 0 2 3
Paramerina sp. 1 0 0 1,,,

Parakiefferiella sp. A 1 0 C} 1
Polypediium convictum 8 8 .... 5 21. =., .

Polypedilum fallax 0 1 1 2

P0!ypedi_!umillinoense 0 1 0 1
Rheocricotopu.srobacki 11 20 3 34
Rheotanytarsusdisiinctissimusgp. " 3 5 2 10
Rheotan.ytarsusexiguus.gp. 2 1 0 3
Tanytarsussp. 1 0 2 3
Thienemannie.!lafusca gp. 5 7 4 16,,,,

Thienemanniella xena gp. 2 1 1 4
Tvetenia.discoloripesgp. . 0 2 1 3

IACAR I

IHYdracarina I 01 0J 1l F 11



APPENDIX B : LISTOF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.
STREA Upper Three RunsCreek

SITE I LOCATION: Aiken Co., SC

• RepA RepB RepC Repl:_ RepE TOTAL

EPHEMEROPTERA (mayflies)

Stenonemamodesturn/smithae 0 0 1 0 0 1

PLECOPTERA (stoneflies)

Acroneuriaabnormis 0 3 0 0 0 3

Paragnetinakansensis 2 2 1 2 3 10
Pteronarcysdorsata 2 0 0 1 0 3

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 1 1 1 0 0 3
Cheumatopsychesp. 1 1 0 0 0 2
Hydropsycheelissoma 15 2 9 0 0 26
Lypediverse 0 1 1 0 2 4
Micresemerusticum 0 0 1 0 0 1

Polycentropussp. 1 0 1 0 0 2

COLEOPTERA (beetles) "

Mecronychusglabratus 0 0 1 0 0 1
Stenelmiscrenata 0 0 1 1 1 3
Stenelmisconvexule 0 0 1 0 0 1

DIPTERA - misc. (true flies)

Atherix lantha 0 0 0 0 4 4

Simuliumjonesi 4 14 0 1 0 19



APPENDIX B : LISTOF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREA UpperThree RunsCreek
SITE 1 LOCATION: AikenCo., SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA- Chlronomidae(midges)

Corynoneuranr. taris 3 0 0 0 0 3
Corynoneurasp. 3 0 0 0 1 0 1
Paramerina sp. 1 0 0 0 0 1
Parakiefferlellasp. A 0 0 0 0 1 1
Polypedilumconvictum 4 0 2 2 0 8
Rheocricotopusrobacki 6 0 4 1 0 11
Rheotanytarsusdistinctissimusgp. 1 0 1 1 0 3
Rheotanytarsusexiguusgp. 0 0 2 0 0 2
Tanytarsussp. 0 0 0 0 1 1
Thienemanniellafusca gp. 3 0 0 1 1 5
Thienemanniellaxena gp. 0 0 1 0 1 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT,

DATE: OCTOBER 1990
CLIENT: WSRC

STREAM: UpperThree RunsCreek
SITE 2 LOCATION: AikenCo., SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Heptagenia flavescens 0 1 0 0 0 1
Neoephemera youngt 3 0 2 0 2 7
Paraleptophlebiasp. 0 1 0 0 0 1
Stenonema modestum/smithae 0 5 0 0 0 5

PLECOPTERA (stoneflies)

Acroneuriaabnormis 0 2 1 1 2 6

Paragnetina kansensis 4 0 3 0 0 7
Perlesta placida 0 0 0 1 0 1
Pteronarcysdorsata 0 1 1 1 2 5

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 8 0 1 1 0 10
Cheumatopsychesp, 1 1 0 0 0 2
HydropsycheeUssoma 3 12 0 2 3 20
Lype diversa 0 0 1 0 0 1

COLEOPTERA (beetles)

Macronychusglabratus 0 0 1 1 I 3
Stenelmlscrenata 0 0 1 I 0 2

Stenelmis sp. 3 1 0 0 0 0 I
Stenelmissp. (larvae) 0 2 0 0 0 2

DIPTERA- misc. (trueflies)

Antocha sp. 0 0 0 0 2 2
Simulium jonesl 0 9 0 4 0 13



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: WSRC

STREAM: Upper Three RunsCreek
SITE 2 LOCATION: AikenCo., SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA- Chironomidae(midges)

Conchapeloplasp. 0 1 0 0 0 1
Corynoneuranr. taris 0 1 0 3 0 4
Polypedilumconvictum 1 4 0 2 1 8
Polypedilumfallax 0 0 1 0 0 1
Polypedilumillinoense 0 1 0 0 0 1
Rheocricotopusrobacki 3 6 1 6 4 20
Rheotanytarsusdistinctissimusgp. 0 5 0 0 0 5
Rheotanytarsusexiguusgp. 0 1 0 0 0 1
Thlenemanniellafusca gp. 1 2 0 2 2 7
Thlenemanntellaxena gp. 0 1 0 0 0 1
Tvetenia discoloripesgp. 0 0 1 1 0 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE 5 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Neoephemera youngi 0 0 1 0 0 1
Stenonemamodestum/smithae 0 1 1 0 0 2

PLECOPTERA (stoneflies)

Acroneuriaabnormis 1 2 2 2 0 7

Paragnetinakansensis 2 3 2 2 0 9
Pteronarcysdorsata 2 2 1 0 0 5

MEGALOPTERA

Corydaluscornutus 0 0 1 0 0 1

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 2 0 0 3 0 5
Hydropsycheelissoma 0 7 3 4 0 14

COLEOPTERA (beetles)

Macronychusglabratus 0 1 0 0 0 1
Stenelmiscrenata 0 4 1 0 0 5

DIPTERA - misc. (true flies)

Simuliumjonesi 0 1 2 6 0 9



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE 5 LOCATION: AikenCo, SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA- Chironomidae(midges)

Corynoneurasp. 3 0 0 0 2 0 2
PolypedUumconvictum 0 2 0 2 1 5
Polypedilumfallax 0 1 0 0 0 1
Rheocricotopusrobacki 0 2 0 1 0 3
Rheotanytarsusdistinctissimusgp. 0 2 0 0 0 2
Tanytarsussp. 0 0 0 2 0 2
Thienemanniella fusca gp. 0 3 0 0 1 4
Thienemanniellaxena gp. 0 0 0 1 0 1
Tvetenia discoloripesgp. 0 1 0 0 0 1

ACARI

Hydracarina 0 0 0 1 0 1



APPENDIX B ' LISTOF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991
CLIENT: S.R.S.

STREA UpperThree RunsCreek
AliSites LOCATION: AikenCo., 1991

l Site1 l Site2 I Site5 I ITOTAL]

IEPHEMEROPTERA (mayflies) I

Ephemerella invaria/rotunda 7 3 3 13
Pseudocloeondubium 0 1 1 2

4

Stenonema modestumlsmithae 15 20 4 39 1

IPLECOPTERA (stoneflies) I

Acroneuriaabnormis 4 4 2 _ 10
Acroneuriamela 0 0 1 1

,.,

He,iopicus subvarians 2 2 ......1 5
Is?..perlabilineata 1 1 0 2
Isoperladicala 5 5 4 14
Leuctrasp. 0 1 0 1,,

Paragnetina kansensis 1 2 1 4
Perlestaplacida 6 13 8 27
Pteronarcysdorsata 4 1 3 8
Ta..eniopteryxsp. 0 1 0 1

ITRICHOPTERA (caddisflles) J

Brachycentrus numerosus 3 6 2 11
Cheuma.topsychesp. 1 2 0 3
Hydropsycheelissoma 5 17 7 29
Ly.pediversa 1 0 1 2
Micrasemarusticum 0 1 0 1

ICOLEOPTERA (beetles) J

IMacronychusglabratus J 01 01 1 I I l J



APPENDIX B ' LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991
CLIENT: S.R.S.

STREA UpperThree RunsCreek
AliSites LOCATION: Aiken Co., 1991

I site1 Isite2 I sites I IT°TAL]

[DIPTERA - misc. (true flies) i

Atherixlantha " 1 1 1 3

Chelifera sp. ... 1 0 0 1
Empididae 0 1 0 1
Hemerodromiasp,1 0 0 2 2.....

Simuliumjonesi 1 1 2 4
Simuliumtuberosum 9 2 14 25....

IDIpTERA- Chiron°mida.e(midges) I

Conchapelopiasp. 1 3 1 5
Corynoneuranr. taris 27 19 11 57
Corynoneurasp. 3 58 29 51 138
Cricotopusbicinctus 1 0 1 2
Cricotopusvierriensis 0 5 0" 5
Nanocladiussp, ..... 0 1 1 2
Orthocladiuslignicola 1 0 0 1
Orthocladiussp, 0 1 3 4
Parakiefferiellasp. A ...... C) 1 0 1
Parametriocnemuslundbecki 1 0 0 1

Polypedilum conv!ctum 26 48 38 112
Polypedilumfallax 1 0 1 2
Polypedilumillinoense .... 0 0 1 1
Rheocricot0pusrobacki 26 50 55 131
Rheosmittia.sp, 0 1 0 1
Rheotanytarsusdistinctissimusgp, 22 42 12 76
Rheotanytarsusexiguusgp, 12 58 10 80
Tanytarsussp, XIII Rutter 0 0 1 1
Thienemanniellafusca gp, 5 7 1 13

Thienemanniellaxena gp, 18 26 21 65
Tvetenia discoloripesgp., 13 5 20 38,,,

Tvetenia paucunca 1 0 3 4



APPENDIX B ' LISTOF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991
CLIENT: S.R.S.

STREA UpperThree Runs Creek
Ali Sites LOCATION: AikenCo., 1991

lsit1 ] Site2 [Site5 j [TOTAL 1

IANNELIDA (worms) I

[Naididae ] 0 I 0J 11 I _J

IMOLLUSCA (sn=Is, clams) I

IFerrissiasp. I 01 0l 11 L 1l



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991
CLIENT: S.R.S.

STREA UpperThree RunsCreek
SITE 1 LOCATION: Aiken Co., S.C.

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemereilainvaria#otunda 0 0 3 1 3 7
Stenonemamoclestumlsmithae 0 6 1 1 8 16

PLECOPTERA (stoneflies)

Acroneuriaabnormis 2 0 1 1 0 4
Helopicussubvarians 0 2 0 0 0 2
Isoperlabilineata 0 0 0 0 1 1
Isoperla dicala 0 1 0 2 2 6
Paragnetina kansensis 1 0 0 0 0 1
Perlesta placida 1 1 0 0 4
Pteronarcysdorsata 2 0 1 1 0 4

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 0 2 1 0 0 3
Cheumatopsychesp. 0 0 0 0 1 1
Hydropsycheelissoma 0 0 0 1 4 6
Lype diversa 0 0 0 0 1 1

DIPTERA - misc. (true flies)

Atherix lantha 0 0 0 0 1 1
Chelifera sp. 0 0 0 0 1 1
SimuUumjonesi 0 0 0 1 0 1
Simuliumtuberosum 0 0 1 6 3 9



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991
CLIENT: S.R.S.

STREA UpperThree RunsCreek
SITE 1 LOCATION: Aiken Co,, S,C.

RepA RepB RepC RepD RepE TOTAL

DIPTERA- Chironomiclae(midges)

Conchapelopiasp. 0 0 0 0 1 1
Corynonc_.urahr. taris 7 0 14 3 3 27
Corynoneurasp. 3 1 36 14 2 68
Cricotopusbicinctus 0 0 1 0 0 1
Orthoclacliuslignicola 0 0 0 1 0 1
Parametriocnemuslundbecki 1 0 0 0 0 1

Polypeclilumconvictum 8 4 1 8 6 2
Polypedilumfallax 0 0 0 0 1 1
Rheocricotopusrobacki 4 3 6 8 2
Rheotanytarsusdistinctissimusgp. 0 4 2 6 11 22
Rheotanytarsusexiguusgp, 0 2 1 1 8 12
Thienemanniellafusca gp. 0 0 6 0 0 6
Thienemanniellaxena gp. 2 3 6 4 4 18
Tvetenia discoloripesgp. 3 2 4 2 2 13
Tvetenia paucunca 0 0 1 0 0 1
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
SITE 2 LOCATION: AikenCo., SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemereila invariaJrotunda 1 0 1 0 1 3
Pseudocloeondubium 0 0 0 0 1 1
Stenonemamodestum/smithae 6 9 3 1 1 20

PLECOPTERA (stoneflies)

Acroneuriaabnormis 1 2 1 0 0 4

Helopicussubvarians 0 1 0 1 0 2
Isoperlabilineata 0 0 1 0 0 1
Isoperladicala 1 2 1 0 1 5
L_uctrasp. 1 0 0 0 0 1
Pabagnetinakansensis 1 0 0 1 0 2
Perlestaplacida 7 5 0 1 0 13
Pteronarcysdorsata 0 1 0 0 0 1
Taeniopteryxsp. 0 0 0 0 1 1

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 2 3 1 0 0 6
Cheumatopsychesp. 2 0 0 0 0 2
Hydropsycheelissoma 13 3 0 1 0 17
Micrasemarusticum 1 0 0 0 0 1

DIPTERA - misc. (true flies)

Atherixlantha 0 1 0 0 0 1
Empididae 0 1 0 0 0 1
Simuliumjonesi 0 0 0 0 1 1
Simulium iuP,_rosum 1 0 0 0 1 2

DIPTERA- Chironomidae(midges)

Conchapelopiasp. 1 1 1 0 0 3
Corynoneuranr. taris 6 2 2 8 1 19



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
SITE 2 LOCATION: AikenCo., SC

RepA RepB RepC RepD RepE TOTAL

Corynoneurasp. 3 0 12 2 7 8 29
Cricotopusvierriensis 0 0 0 0 5 5
Nanocladiussp, 0 1 0 0 0 1
Orthocladiussp. 0 1 0 0 0 1
Parakiefferiellasp. A 0 0 0 1 0 1
Polypedilumconvictum 12 7 14 5 10 48
Rheocricotopusrobacki 20 10 5 4 11 50
Rheosmittiasp. 0 1 0 0 0 1
Rheotanytarsusdistinctissimusgp. 17 6 9 0 10 42
Rheotanytarsusexiguusgp. 20 3 13 3 19 58
Thienemanniellafusca gp. 2 2 1 2 0 7
Thienemanniellaxena gp. 4 4 5 5 8 26
Tvetenia discoloripesgp. 2 0 2 1 0 5



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
SITE 5 LOCATION: AikenCo., SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemerella invaria/rotunda 2 0 0 1 0 3
Pseudocloeondubium 0 0 0 1 0 1
Stenonemamodestum/smithae 2 0 0 1 1 4

PLECOPTERA (stoneflies)

Acroneuriaabnormis 1 0 0 0 1 2
Acroneuriamela 0 0 0 0 1 1
Helopicussubvarians 0 0 0 1 0 1
Isoperladicala 1 0 0 1 2 4
Paragnetina kansensis 0 0 1 0 0 1
Pteronarcysdorsata 2 0 0 1 0 3

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 0 0 0 2 0 2
Hydropsycheelissoma 2 0 1 3 1 7
Lype diversa 0 0 0 0 1 1

COLEOPTERA (beetles)

Macronychusglabratus 0 0 0 0 1 1

DIPTERA - misc. (true flies)

Atherixlantha 1 0 0 0 0 1
Hemerodromiasp. 1 2 0 0 0 0 2
Simuliumjonesi 0 0 1 0 1 2
Simulium tuberosum 1 0 7 6 0 14

t



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
SITE 5 LOCATION: Aiken Co., SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA- Chironomidae(midges)

Conchapelopiasp. 1 0 0 0 0 1
Corynoneuranr. taris 5 0 1 5 0 11
Corynoneurasp. 3 21 0 3 25 2 51
Cricotopusbicinctus 0 0 0 1 0 1
Nanocladiussp. 1 0 0 0 0 1
Orthocladiussp. 0 0 0 3 0 3
Polypedilumconvictum 8 0 4 8 18 38
Polypedilumfallax 0 0 0 0 1 1
Polypedilumillinoense 0 0 0 0 1 1
Rheocricotopusrobacki 27 0 4 13 11 55
Rheotanytarsusdistinctissimusgp. 0 0 2 9 1 12
Rheotanytarsusnr. exiguus 0 0 0 8 2 10
Tanytarsussp. XIII Rutter 0 0 0 0 1 1
Thlenemanniellafusca gp. 1 0 0 0 0 1
Thienemanniellaxena gp. 6 0 0 11 4 21
Tvetenia discoloripesgp. 4 0 2 9 5 20
Tvetenia paucunca 0 0 1 2 0 3

ANNELIDA (worms)

Naididae 0 0 0 0 1 1

MOLLUSCA (snails, clams)

Ferrissiasp. 0 0 0 1 0 1



APPENDIX B ' LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April 1991
CLIENT: S.R.S.

STREAM: UpperThree Runs Creek
ALL SITES LOCATION: Aiken Co. SC

I Site 1 I Site 2 I Site S I [TOTAL]

iEPHEMEROPTERA (mayflies) I

Baetisephippiatus 1 1 0 2
Baetisintercalaris ..... 0 1 0 1
Dannellasimplex 0 1 0 1

Ephemerellaargo............. 1 0 1 2
Ephemerelladorothea 1 0 3 4
Ephemerellacatawba 0 2 4 6

Ephemerellainvaria/rotunda 0 2 3 5
Heptageniaflavescens 2 2 0 4.......

Pseudocloeondubium 0 1 0 1
=,

Pseudocloeon bimaculatus 0 2 1 3

Pseudocloeonpun.ctiventris 1 1 0 2
"Sten0nemamodestum/smithae 3 4 1 8.......

IODORATA (dragonflies),,, I

IPerithemissp. I li ol 11 [ 21

I.PLECOPTERA(stoneflies) I

Acroneuria abnormis 7 5 9 21
Acroneuria mels 2 0 1 3

Isoperladicala 5 1 13 19
Paragnetinakansensis 5 7 12 24
Perlestaplacida 16 15 9 40
Pteronarcysdorsata 0 0 1 1....

IMEGALOPTERA_. .. }

ICorydaluscornutus J 0 I 1 I 0J ] 1]

ITRICHOPTERA (Caddisflies)

Cheumatopsychesp. 2 5 3 10
Chimarrasp. 2 0 0 2
Hydropsycheelissoma 18 16 29 63



APPENDIX B ' LIST OF SPECIES FOR QUANTITATIVEMACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April 1991
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
ALL SITES LOCATION: Aiken Co. SC

I Site1 I Site2 I Sites J I TOTAL]

ICOLEOPTERA (beetles) I

Gonielmisclietrichi 0 2 0 2
, ,,

Macronychus glabratus 6 11 13 30
8tenelmis crenata 20 35 23 78
8tenelmis antennalis 5 18 14 37
Stenelmissp. (larvae) 0 1 0 1

[DIPTERA - misc. (trueflies) I

Empididae 0 0 2 2
Sirnuliumjonesi 8 16 12 36
Simulium tuberosum 1 15 16 32

IDIPTERA- Chironomidae(midges) I

Brilliaflavifrons 0 0 2 2
Conchapeiopiasp. 2 1 1 4

Coryn0neuranr, taris 7 0 2 9
Corynoneura sp. 3 3 2 1 6
Corynoneurasp, 4 0 1 0 1
Cricotopus bicinctus 0 6 11 17
Cricotopussp. 1 0 0 1

,,,

Cricotopusvierriensis .... 0 1 0 1
Eukeifferiellasp. 0 0 1 1
Nilotanypusfimbriatus 1 0 0 1

Orthocladiu$Ugnicola 7 19 14 40
Orthocladiussp. 3 0 1 4
Parametriocnemuslundbecki 2 5 0 7

Polypedilumconvictum 5 19 1i 35
Po_ypedilumfallax 1 0 0 1
Rheocricotopusrobacki 9 10 4 23

Rheocricotopustuberculatus 1 0 0 1
Rh,e.otanytarsusdistinctissimusgp. 12 11 9 32
Rheotanytarsus exiguusgp. 2 2 1 5
Synorthocladiussemivirens 3 1 0 4



APPENDIX B ' LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April 1991
CLIENT: S.R.S.

STRE. M: Upper Three RunsCreek
ALL SITES LOCATION: Aiken Co. SC

ISitel 1Site2 ISite5 I I TOTAL1

Tanytarsusglabrescensgp. ....... 1 1 0 2
Tanytarsussp. 0 0 1 1,,

Thienemanniellafusca gp. 2 1 1 4
Thienemanniellaxena gp. 7 2 2 11
Tvetenia discoloripesgp_ 9 28 24 61
Tvetenia paucunca , 0 2 0 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April1991
CLIENT: S.R.S.

STREA Upper Three RunsCreek
SITE 1 LOCATION: Aiken Co. SC

t

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Baetisephippiatus 1 0 0 0 0 1
Ephemerellaargo 0 0 1 0 0 1
Ephemerelladorothea 0 1 0 0 0 1
Heptagenia flavescens 1 0 1 0 0 2
Pseudocloeonpunctiventris 0 1 0 0 0 1
Stenonemamodestumlsmithae 0 0 0 2 1 3

ODONATA (oragonflies)

Perithemissp. 0 0 1 0 0 1

PLECOPTERA (stoneflies)

Acroneuriaabnormis 3 1 0 2 1 7
Acroneuriamela 0 0 0 2 0 2

Isoperladicala 1 1 0 3 0 5
Paragnetinakansensis 2 0 3 0 0 5
Perlestaplacida 2 4 3 0 7 16

TRICHOPTERA (caddisflies)

Cheumatopsychesp. 0 0 0 2 0 2
Chimarrasp. 0 2 0 0 0 2
Hydropsycheelissoma 0 5 6 7 0 18

COLEOPTERA (beetles)

Macronychusglabratus 0 6 0 0 0 6
Stenelmiscrenata 3 2 10 1 4 20
Stenelmisantennalis 1 0 4 0 0 5

t



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April 1991
CLIENT: S,R.S.

STREA UpperThree RunsCreek
SITE 1 LOCATION: AikenCo. SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA - misc. (true flies)

Simuliumjonesi 0 2 2 3 1 8
Simuliumtuberosum 0 0 1 0 0 1

DIPTERA- Chironomidae(midges)

Conchapelopiasp. 0 0 1 0 1 2
Corynoneuranr. taris 0 0 1 6 0 7
Corynoneurasp. 3 0 0 0 2 1 3
Cricotopussp. 0 0 0 0 1 1
Nilotanypusfimbriatus 0 0 0 0 1 1
Orthocladiuslignicola 0 1 0 6 0 7
Orthocladiussp. 0 0 2 1 0 3
Parametriocnemuslundbecki 2 0 0 0 0 2

Polypedilumconvictum 2 2 0 0 1 5
Polypedilumfallax 0 0 0 0 1 1
Rheocricotopusrobacki 1 1 3 2 2 9
Rheocricotopustuberculatus 0 0 0 1 0 1
Rheotanytarsusdistinctissimusgp. 2 1 0 7 2 12
Rheotanytarsusexiguusgp. 0 0 0 0 2 2
Synorthocladiussemivirens 0 0 0 3 0 3
Tanytarsusglabrescensgp. 0 0 0 0 1 1
Thienemanniellafusca gp. 0 0 0 2 0 2
Thienemanniellaxena gp, 0 2 1 3 1 7
Tvetenia discoloripesgp. 1 2 1 1 4 9



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April 1991
CLIENT: S.R.S.

STREAM: Upper Three RunsCreek
SITE 2 LOCATION: Aiken Co, SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Baetis ephippiatus 1 0 0 0 0 1
Baetis intercalaris 1 0 0 0 0 1

Dannella simplex 0 1 0 0 0 1
Ephemerellacatawba gp. 0 2 0 0 0 2
EphemerellainvariaJrotunda 2 0 0 0 0 2
Heptagenia flavescens 0 2 0 0 0 2
Pseudocloeondubium 0 1 0 0 0 1

Pseudocloeonpunctiventris 0 1 0 0 0 1
Pseudocloeonbimaculatus 1 0 1 0 0 2
Stenonema modestumlsmithae 0 2 0 2 0 4

PLECOPTERA (stoneflies)

Acroneuriaabnormis 0 0 1 3 1 5

Isoperla dicala 0 0 0 1 0 1
Paragnetinakansensis 2 2 1 0 2 7
Perlestaplacida 6 0 5 1 3 15

MEGALOPTERA

Corydaluscornutus 1 0 0 0 0 1

TRICHOPTERA (caddisflies)

Cheumatopsychesp, 1 0 1 1 2 5
Hydropsycheelissoma 2 5 8 1 0 16

COLEOPTERA (beetles)

Gonielmisdietrichi 0 2 0 0 0 2

Macronychusglabratus 5 0 3 2 1 11
Stenelmiscrenata 3 11 6 11 4 35
Stenelmis antennalis 3 5 2 6 2 18

Stenelmis (larvae) 0 0 0 0 1 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April 1991
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
SITE 2 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA - misc. (true flies)

Simuliumjonesi 0 3 9 3 1 16
Simuliumtuberosum 10 2 3 0 0 15

DIPTERA- Chironomiclae(midges)

Conchapelopiasp. 0 0 0 1 0 1
Corynoneurasp. 3 0 0 1 0 1 2
Corynoneurasp. 4 1 0 0 0 0 1
Cricotopusbicinctus 0 6 0 0 0 6
Cricotopusvierriensis 0 0 0 0 1 1
Orthocladiuslignicola 2 4 2 2 9 ERR
Parametriocnemuslundbecki 0 0 1 2 2 5

Polypeclilumconvictum 0 4 5 7 3 19
Rheocricotopusrobacki 4 1 2 0 3 10
Rheotanytarsusclistinctissimusgp. 2 1 2 6 0 11
Rheotanytarsusexiguusgp. 1 0 0 0 1 2
Synorthocladiussemivirens 1 0 0 0 0 1
Tanytarsusglabrescensgp. 1 0 0 0 0 1
Thienemanniellafusca gp. 0 1 0 0 0 1
Thienemanniellaxena gp. 0 0 0 1 1 2
Tvetenia discoloripesgp. 7 7 7 4 3 28
Tvetenia paucunca 1 0 1 0 0 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April 1991
CLIENT: S.R.S.

STREA UpperThree Runs Creek
SITE 5 LOCATION: AikenCo. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemerellaargo 0 0 1 0 0 1
Ephemerelladorothea 1 2 0 0 0 3
Ephemerellacatawba gp. 0 1 2 1 0 4
EphemerellainvariaJrotunda 0 1 0 1 1 3
Pseudocloeonbimaculatus 0 0 0 1 0 1
Stenonemamodestumlsmithae 0 0 0 0 1 1

ODONATA (dragonflies)

Perithemissp, 0 0 0 0 1 1

PLECOPTERA (stoneflies)

Acroneuriaabnormis 4 2 2 1 0 9
Acroneuriamela 1 0 0 0 0 1

Isoperladicala 2 6 4 1 0 13
Paragnetina kansensis 2 1 3 3 3 12
Perlesta placida 1 2 4 0 2 9
Pteronarcysdorsata 0 0 0 0 1 1

TRICHOPTERA (caddisflies)

Cheumatopsychesp. 0 2 0 0 1 3
Hydropsycheelissoma 0 9 5 6 9 29

COLEOPTERA (beetles)

Macronychusglabratus 1 3 0 2 7 13
Stenelmiscrenatus 0 7 4 3 9 23
Stenelmisantennalis 0 2 1 2 9 14



APPENDIX B : LISTOF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: April 1991
CLIENT: S.R.S.

STREA Upper Three RunsCreek
SITE 5 LOCATION: Aiken Co. SC

+

RepA RepB RepC RepD RepE TOTAL

DIPTERA - misc. (true flies)

Empididae 1 0 1 0 0 2
Simuliumjonesi 0 3 3 3 3 12
Simuliumtuberosum 0 1 10 4 1 16

DIPTERA- Chironomidae(midges)

Brilliaflavifrons 1 0 1 0 0 2

Conchapelopiasp. 0 1 0 0 0 1
Corynoneuranr. taris 0 0 0 2 0 2
Corynoneurasp. 3 0 1 0 0 0 1
Cricotopusbicinctus 0 1 0 10 0 11
Eukiefferiellasp. 0 0 0 0 1 1
Orthocladiuslignicola 0 0 3 9 2 14
Orthocladiussp. 0 0 1 0 0 1
Polypedilumconvictum 6 4 1 0 0 11
Rheocricotopusrobacki 0 0 3 0 1 4
Rheotanytarsusdistinctissimusgp. 2 0 2 3 2 9
Rheotanytarsusexiguusgp. 0 0 1 0 0 1
Tanytarsussp. 0 0 0 1 0 1
Thienemanniellafusca gp. 0 0 1 0 0 1
Thienemanniellaxena gp. 0 0 2 0 0 2
Tvetenia discoloripesgp. 0 9 6 6 3 24



APPENDIX B ' LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JULY 1991
CLIENT: S.R,S,

STREAM: Upper Three Runs Creek
ALL SITES LOCATION: AikenCo, SC

{site1 [site2 Jsite5 1 ITOTALI

IEPHEMERQpTERA (mayflies) I

Heptag.enia.flavescens 8 10 3 21 i
Stenonema modestum/smithae 1 7 11 19 I

i

[PLECOPTERA(stoneflies) J

Acroneuriaabnormis 15 15 16 46

Paragnetinakansensis 5 4 5 14
Pteronercysdorsata . 6 7 _ 5 18

IMEGALOPTERA I

Corydalus cornutus 1 1 0 l 2 1
Nigronia serricornis 0 1 i [ 2 J

ITRICHOPTERA (caddisflies) J

Brachycentrusnumerosus 0 2 3 5
Cheumatopsychesp. 7 4 2 13

Chimarra sp,_ 0 0 2 2
Hydropsycheelissoma " 90 48 64 202
Lype diversa 0 0 1 1
Mayatrichiaayama 1 0 1 2

ICOLEOPTERA (beetles) I

Dineutus(larvae) 0 1 0 1
Gonielmisdietrichi 0 2 2 4

Macronychusglabratus 24 34 20 78.....

Stenelmis antennalis 0 1 1 2
Stenelmiscrenata 18 63 14 95

,,

Stenelmisconvexula 14 34 22 70

Stenelmis(larvae) 3 1 1 5.... __



APPENDIX B' LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JULY1991
CLIENT: S,R,S,

STREAM: UpperThree RunsCreek
ALL SITES LOCATION: Aiken Co. SC

IsiteI I Site2 lsites ! [TOTAL]

IDIPTERA- misc:(true flies) _J

-Hemerodromiasp. 1 0 1 0 1,, ,,,,

Simulium jonesi 14 23 13 50
Simulium tuberosum 0 1 0 1..

IDIPTERA- Chironomidae(midges) I
............

Cricotopusbicinctus ., 0 1 0 1
Cricotopusvierriensis 0 5 0 5, ,,,

Conchapelopia sp. 0 0 1 1
Nanocladius sp. 1 0 0 1

Nilotanypusfimbriatus 0 0 1 1
Parametriocnemuslundbecki 5 1 2 8

Polypedilumconvictum 3 ... 2 2 7
Polypedilumfallcx 0 1 0 1
Polypedilumii'linoense i.... 0 0 1,,

Rheocdcotopus robacki 3 1 7 11
Rheotanytarsus distinctissimus gp. 2 1 3 6
Stenochironomushilaris o o 1 1

,,,

Tanytarsus glabrescens gp. 1 1 1 3
Thienemanniellafusca gp. 2 0 0 2
Tvetenia discoloripesgp. 12 7 9 28



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JULY 1991
CLIENT: S,R.S.

STREA Upper Three RunsCreek
SITE 1 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Heptagenia flavescens 0 2 3 1 2 8
Stononemamodestumlsmithae 0 0 1 0 0 1

PLECOPTERA (stoneflies)

Acroneuriaabnormis 4 4 5 2 0 15
Paragnetina kansensis 0 2 0 1 2 5
Pteronarcysdorsata 1 0 2 1 2 6

MEGALOPTERA

Corydaluscornutus 0 1 0 0 0 1

TRICHOPTERA (caddisflies)

Cheumatopsychesp, 0 3 1 1 2 7
Hydropsycheelissoma 8 17 20 28 17 90
Mayatrichiaayama 0 1 0 0 0 1

COLEOPTERA (beetles)

Macronychusglabratus 5 5 5 2 7 24
Stenelmiscrenata 1 8 8 1 0 18
Stenelmisconvexula 0 7 5 1 1 14

Stenelmis(larvae) 0 1 1 0 1 3

DIPTERA - misc.(true flies)

Simuliumjonesi 0 6 5 3 0 14



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JULY 1991
CLIENT: S.R.S.

STREA Upper Three Runs Creek
SITE 1 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA- Chironomidae(midges)

Nanocladiussp. 0 0 0 1 0 1
Parametriocnemuslundbecki 2 1 1 1 0 5

Polypedilumconvictum 0 2 0 1 0 3
Polypedilumillinoense 1 0 0 0 0 1
Rheocricotopusrobacki 1 0 0 2 0 3
Rheotanytarsusdistinctissimusgp. 0 0 0 2 0 2
Tanytarsusglabrescensgp. 0 0 0 1 0 1
Thienemanniellafuscagp, 1 1 0 0 0 2
Tvetenia discoloripesgp. 0 2 7 1 2 12



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JULY 1991
CLIENT: S.R.S.

STREAM: Upper Three RunsCreek
SITE 2 LOCATION: AikenCo. SC

w

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Heptagenia flavescens 1 3 2 3 1 10
Stenonemamodestum/smithae 0 1 0 0 6 7

PLECOPTERA (stoneflies)

Acroneurlaabnormis 5 3 3 4 0 15

Paragnetinakansensis 1 1 0 2 0 4
Pteronarcysdorsata 0 1 3 0 3 7

MEGALOPTERA

Corydaluscornutus 0 0 0 0 1 1
Nigroniaserricornis 0 0 0 1 0 1

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 0 0 0 0 2 2
Cheumatopsychesp. 0 0 3 0 1 4
Hydropsycheelissoma 5 7 6 10 20 48

COLEOPTERA (beetles)

Dineutus(larva) 0 0 0 1 0 1
Gonielmisdietrichi 0 0 0 1 1 2

Macronychusglabratus 8 12 4 3 7 34
Stenelmisantennalis 0 0 0 0 1 1
Stenelmiscrenata 22 7 14 10 10 63
Stenelmisconvexula 10 7 8 3 6 34

Stenelmis(larvae) 1 0 0 0 0 1

DIPTERA - misc. (true flies)

Hemerodromiasp. 1 0 0 0 1 0 1
Simuliumjonesi 1 9 7 4 2 23
SimuUumtuberosum 0 0 1 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JULY 1991
CLIENT: S.R.S.

STREAM: UpperThree RunsCreek
SITE 2 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA- Chironomidae(midges)

Cricotopusbicinctus 0 0 0 1 0 1
Cricotopusvierriensis 0 0 0 4 1 5
Parametriocnemuslundbecki 1 0 0 0 0 1

Polypedilumconvictum 0 2 0 0 0 2
Polypedilumfallax 0 0 0 0 1 1
Rheocricotopusrobacki 0 0 0 0 1 1
Rheotanytarsusdistinctissimusgp. 0 0 0 1 0 1
Tanytarsusglabrescensgp. 0 0 1 0 0 1
Tvetenia discoloripesgp. 1 0 0 4 2 7



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JULY 1991
CLIENT: S.R.S.

STREA Upper Three RunsCreek
SITE 5 LOCATION: Aiken Co. SC

RepA Rep B RepC Rep D Rep E TOTAL

EPHEMEROPTERA (mayflies)

Heptageniaflavescens 2 1 0 0 0 3
Stenonema modestumlsmithae 3 5 1 2 0 11

PLECOPTERA (stoneflies)

Acroneuriaabnormis 4 2 5 3 2 16

Paragnetinakansensis 1 1 0 3 0 5
Pteronarcysdorsata 1 2 1 1 0 5

MEGALOPTERA

Nigroniaserricornis 0 0 1 0 0 1

TRICHOPTERA (caddisflies)

Brachycentrusnumerosus 0 1 2 0 0 3
Cheumatopsychesp. 2 0 0 0 0 2
Chimsrra sp. 0 1 1 0 0 2
Hydropsycheelissoma 7 19 17 21 0 64
Lype diversa 1 0 0 0 0 1
Mayatrichiaayama 0 0 0 I 0 I

COLEOPTERA (beetles)

Gonielmisdietrichi 0 0 0 2 0 2

Macronychusglabratus 4 9 4 I 2 20
Stenelmisantennalis 0 0 I 0 0 I
Stenelmis crenata 3 2 7 2 0 14
Stenelmisconvexula 3 8 4 6 1 22

Stenelmis(larvae) 0 1 0 0 0 1

DIPTERA - misc. (true flies)

Simuliumjonesi 5 2 3 3 0 13



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JULY 1991
CLIENT: S.R.S.

STREA Upper Three Runs Creek
SITE 5 LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

DIPTERA- Chironomidae (midges)

Conchapelopiasp, 1 0 0 0 0 1
Nilotanypusfimbriatus 0 1 0 0 0 1
Parametriocnemuslundbecki 1 1 0 0 0 2

Polypedilumconvictum 0 1 1 0 0 2
Rheocricotopusrobacki 2 3 0 1 1 7
Rheotanytarsusdistinctissimusgp. 1 0 2 0 0 3
Stenochironomushilaris 0 0 0 0 1 1

Tanytarsusglabrescensgp. 0 1 0 0 0 1
Tvetenia discoloripesgp. 0 4 4 0 1 9



AppendixC1
General Parameters (mg/L)
QuarterlyWater ChemistrySampling
UpperThree RunsCreek ; FIH Area ETF Effluent
AikenCounty, SC
March 1990 - July 1991

Site 1 ' Site 2 - Site 5 .... Effluent
Suspended (TSS) - .....

April1990 7.0 7.0 14"10 < 4.0,,

L July 1990 15.0 17.0 27:0 2.0
October 1990 < 5.0 < 5.0 < 12.0 < 5.0

i January 1991 < 5.0 7.0 < 5.0 < 5.0
I March 1991 ...... < 5.0 < 5.0 ..... 14.0 <" 5.0

,,,,

July 1991 _ 22.0 22.0 32.0 < 5.0
_,Mean : < 9.8 < 10.5 < 17.31< 4.3

StandardDeviation NIA NIA N)A N/A
........

Site 1 : " Site 2 site5 ' Effluent

speecConductance(urnhostCm;
April 1990 21.0 21.0 22.0 110.0,,

July !990 54.0 58.0 55.0 67.0,,,

October 1990 23.0 27.0 27.0 280.0
January 1991 ' 22.0 22.0 22:'0 89.0
March 1991 22.0 22.0 23.0 36.0,,,

July 1991 ...... 20.0 23.0 22.0 76.0
Mean 27.0 ' 28.81 I/1:1128.5 ....:': i 1097
Stan¢lardDeviation ..... "13.3 14.4 13.1 87.0,,,

i: iSite 1" Site 2 :site 5 Effluent
Hardness: :: :-:..... : :::::: ......

• :' i i i i " i r i ' "

April1990 7.0 7.0 7.0 1.0
July1990 33.0 20.0 30.0 < 1.0
October 1990 6.0 ....... 5.0 6.0 <' 1.0....

January1991 7.5 7.0 6.0 < 1.0
March 1991 6.9 6.9 11.0 2.5,,,, ,,,

July 1991 10.0 7.5 8.0 < 1.0
........... : " :: ............ :"' : .... t I ....... I ........

Mean : 11,7 : 8.9 11.3 1,3, ,', ,,,, i

Standard Deviation 10.5 5.5 9.3 0.6.... ,,



Appendix C1
General Parameters (rag/L)
QuarterlyWater ChemistrySampling
Upper Three RunsCreek
Aiken County,SC
March 1990 - July1991

+ Site 1 + Site 2 Site 5 Effluent

Alkalinity ....
April1990 5.0 5.0 5.0 19.0

July 1990 < 1.0 < 1.0 < 1.0 < 1.0
October 1990 4.0 4.0 4.0 8.5.....

January 1991 2.0 1.9 2.0 11.0
March 1991 1.9 2.0 2.4 9.8
July 1991 < 1.1 < 2.6 < 2.5 8.5
Mean i< 2.50 < 2.75 < 2.82 9.63
Standard Deviation NIA NIA NIA N/A........

Site 1 Site 2 Site 5 Effluent
Residual Chlorine _

April1990 < 0.05 < 0.05 < 0.05 < 0.05

July 1990 ND ND ND ND
October 1990 < 0.05 < 0.05 < 0.()5 < 0.05

Januan/1991 < 0.05 < 0.05 < 0.05 < 0.05
March 1991 < 0.05 < 0.05 < 0.05 < 0.05

July 1991 ND ND ND ND

Mean i i _'<:0:05 :'< 0.05 < 0.05 i< 0.05Standard Deviation .... NIA NIA NIA N/A,,



AppendixC2
Metals (mg/L)
QuarterlyWater ChemistrySampling
UpperThree RunsCreek ; FIH Area ETF Effluent
AikenCounty,SC
March 1990 - July1991

Site 1 Site 2 Site •5 Effluent

IChromium (Cr) Dissolved Total Dissolved Total Dissolved Total Dissolved Total
April1990 < 0.005 < 0.005 < "0.0()5 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
July1990 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
October1990 < 0.010 < 0.010 < 0.0'10 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

January 1991 !< 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.006 < 0.008, ,,

March 1991 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008
, ,

July 1991 < 0.030 < 0.030 < 0.030 < 0.030 < 0.030 i< 0.030 < 0.030 < 0.030Mean < 0.011 < 0.011 '< 0.011 <: 0.010 < 0;010 < 0.010 < 0.010 < 0.010
..... ,

StandardDeviation N/A NIA " N/A NIA NIA N/A N/A N/A

:Site 1 Site2 : " :SiteS:::: ] Effluent ..........
Copper (Cu) " Dissolved Tota/ Dissolved Total " Dissolved: Total Dissolved Total
April1990 0.019 0,019 < 0.005 < 0.009 < 0.005 < 0.009 < 0.005 < 0.005, , j,

July1990 <. 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
October1990...... < 0.005 < 0.005 < 0.005 I< 0.005 < 0.005 < 0.005 < 0.005 < 0.005

January 1991 < 0.009 < 0.009 < 0.009 < 0,009 < 0.009 < 0.009 < 0.009 < 0.009
March 1991 < 0.009 < 0.009 < 0.009 < 0.009 < 0.009 < 0.033 < 0.009""< 0.C)09

July1991 < 0.030 < 0.030 < 0.0.30 .< 0.030, < 0.C)30.< 0.030 < 0.030 < 0.030
Mean " ",_ ().013 < 0.013 < 0,011 < 0,011 <: 0;011: < 0.015 < 0,01i < 0.011

...... ,

StandardDeviation N/A N/A NIA NIA N/A N/A N/A N/A

Site 11 : :: :_: _Site2 " : SiteS: __ : : " Effluent ....
Lead(Ph) " _ :: i:Total: ::i : Dissolved Total !D/_ :': Total : : Dissolved Total

April1990 ..... _ 0.030 < 0.030 < 0.030 < 0.030 < 0.0'30 < .0.030 < 0.030l< 0.030
JulY1990 < 0.005 < 0.005 < "0.0C)5 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
October1990 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

January1991 < 0.030 < 0.030 < 0.030 < 0.03() < 0.030 < '0.030 < 0.030 < 0.030
March 1991 < 0.029 < 0.029 < 0.029 < 0.029 < 0.()29 < 0.029 < P.029 < 0.029

July1991 < 0.070 < 0.070 < 0.070 < 0.070 < 0.070 < 0.070 < 0.070 < 0.070
• " "1 - --- - t -"

Mean < 0.028 < 0.028'< :0:028 < 0.028 < _0,028 <::0,028 < 0,028 < 0.028, ,,., , i ,,, ' '

StandardDeviation NIA N/A NIA N/A NIA N/A N/A N/A.,



AppendixC2
Metals (mo/L)
QuarterlyWater ChemistrySampling
UpperThree RunsCreek ; FIH Area ETF Effluent
AikenCounty;SC
March 1990 - July1991

Site 1 .......Site 2 i ii _ i _i_-" Site Si ...... Effluent ........

Manganese (Mn) D/ssotved.. Total _ Dissolved _ Tota!i_i!_ ii_ _ T_al Dissolved Total
April1990 0.005 0.019 0.005 0.019 0.004 0.026 < 0.015 < 0.015
July1990 0.124 0.122 0.120 0.124 0.133 01_147< 0.005 < 0.005
October1990 0.02"1...... 01023 0.020 0.024 0.02'0 0.025 < 0.001 < 0.001

January 1991 0.018 0.024 0.020 0.024 0.019 . 0:026 < ..0.005 < 0.005
March1991 ().012 0.017 0.012 0.023 0.011 0.028 < 0.005 < 0.633

July 1991 < 0.01'0 0.070 < 0.010 0.050 < 0.010 ....0.050 < 0.010 i< 0.010

r' i . . ' -. _' "J', .... ! .i,,, . _ l 'jMea".n < 0.032"< ()_.046 < 0,031 [ 0.044 < ....0;033 <: :0,050 < 0,007 < I:c):ii2
StandardDeviation NIA N/A N/A NIA N/A N/A NIA NIA

Site I : : '_Site 2

Mercury (Pig) Li: Dissoh,ed ::Total Dissolved. Total_: i Df_ ._: ::;i:Total : Disso/ved Total
April.!990 < 0:0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 i< 0.0005 < 0.0005
July !990 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002
October1990 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.'0002 < 0.0002 < 0.0002 < 0.0002

January1991 i< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002
March 1991 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002
July1991 < 010030 < 0.0030 < 0,0030 < 0.0030 < 0.0030 < '0.0030 < 0.0030 < 0.0030

Mean < 0.0007 < 0.0007, _ 0;0007 < 0,00.07 "< i0.0007 :'<:,0,0007 < :0..,!0007'.< 0.0007
StandardDeviation N/A NIA N/A NIA NIA NIA N/A NIA......

Site 1 _ ;iii_ i ili_Site2_:;_i_ _ ii_ ti_sitesiii_i_i;i_il/i l i ;iEffiuentl ".... ...... ii
Sodium (Na) Dissolved_ Total _i;::;_!_Dissolved _Total ;_i_.r "ii; I_l_O_'_d'-II:I'iTotal ........ :Dissolved Total _

APril1990 1.360 1.450 ...... 1._0 1.260 2.150 ' 1.590 No data NOdata
july1990 i.770 * 0.122 11650 * 0.120 1.700 * 0.124 15.400 15.400
October 1990 1.350 1.390 1.910 1.940 1.710 ....1.730 45.300 50.900
January 1991 1.610 * 1.440 2.230 * 2.070 1.780 * 1.740 " 19.200 -19.700
March 1991 1.400 * 1.350 1.440 1.450 i.680 ....2.060 6.960 * 4.300

July1991 2.170 2.190 2.180 2.260, 2.570 * ......2.360 14.900 15.100
Mean _ i.610 _*_ 1!,324"' !,825 !*i:: t'517: ::i.i:ii:11932_i1'!_!i:!!i::!.60i _ 1161960 : " i7,567
StandardDeviation 0.320 0.668 0.334 0.782 0.359 0.775 15.508 17.950

...........



Appendix C2
Metals (mg/L)
QuarterlyWater ChemistrySampling
UpperThree RunsCreek ; F/H Area ETF Effluent
AikenCounty, SC
March 1990 - July1991

Site 1....... Site2 Site 5 =" Effluent

iUranium (u) + _+ Dissolved Total +Ei io_ r _/iTot# +_ _ , Total DiSsolved Total
April1990 < 0.0010 < 0.0010 0.0020 0.0030 < 0.0010 < 0.0010 < 0.0010 < 0.0010
July1990 < 0.0010 < 0.0010 < 0.0010 < 010010' 0.0033 0.0048 < 0.0010 .....0.0011
October1990 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 ,_ 0.0005 i< 0.0005 < 0.00()5

January1991 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0()10 < 0.0010 < 0.0010
March1991 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

July 1991 No data < 0.0010 No data < 0.0010 No data < 0.0010 No data < 0.0010
Mean ii< 0.0008 < 0.0"()09 < ().0009 '< 0,00i3'< 0i0011 < 0.0016 < 0.0008 * 0.0500 k
StandardDeviation N/A N/A N/A NIA NIA NIA NIA NIA

.............

+ Site I + i _ + _ " i+_Site2 _ _ ++i+ : +! ++Site5 ......... : Effluent ......

April1990 0.033 < 0.030 < 0.030 < 0.030 < 0.030 < 0.030 < 0.030 i< 0.030
July1990 < 0.035 0.026 < 0.035 0.031 < 0.040 0.038 0.010 .... 0.012
October1990 < 0.005 < "01005 < 0.005 I< 0.005 < 0_005 < "0.005 < 0.005""< 0.005

, .... ,,

January1991 < 0.010 < 0.010 < 0.010 < 0'.010 < 0.010 < 0,010 < 0.010 < 0.010
March 1991 0.014 0.012 0.018 0.018 0.014 0.321 0.015 0.030

JuiY1991 0.110 0.'920 0.050 < 0.050 < 0.050 < 0.050 0.260 < 0.070

Mean '< 0,035 < ....0.167 < 0,025'< _' 0i.024+'<. 0,025 < 0.076 < 0.055 * .....0.050_
StandardDeviation NIA NIA NIA NIA NIA N/A N/A N/A

...........

°Dissolvedmetalvalueexceedstotalmetalvalue;data$uspect.



AppendixC3
Nutrients (rag/L)
Quarterly Water ChemistrySampling
UpperThree RunsCreek ; FIH Area ETF Effluent
Aiken County,SC
March 1990 - July 1991

Site i ........ : Site 2- site5 .... Effluent

IN,'tr;'__Ovo2) '___'" __
April 1990 ,< 0.01 < 0.01 < 0.01 .......i< 0.01
July1990 .... < 0.05 < 0.05 < ..... 0.05 < O.12
October 1990 < 0.01 < 0.01 < 0.01 0.08

...........

January 1991 < O.10 < O.10 < .... O.10 0.20
March 1991 < O.10 < O.10 < O.10 < O.10

July1991 - < 0.0'i < " 0.01 < 0.01 0.30
Mean ....... < 0.05 < 0.05 I< 0.05 < O.13

Standard Deviation..... N/A l N/'A N/A ..... N/A

Site 1 Site 2 Site 5 Effluent

Nitrates (NO3)
AF,_99o o.!0 o.i0 Oito 4.00
July1990 0.22 O._17 0.21 2.18
October 1990 O.11 O.38 O.27 26.O0

,,,

January 1991 O.10 O.10 0.20 6.40
March 199i O.10 O.I0 O.11 1.34

Ju!y_991,.. 'o._3 o14 o._5 5.eo
Mean O.13 O.17 O.19 7.62
Standard Deviation 0.05 O.11 0.05 9.22

i_ _:SJte1!i_ -] ilsite2 _ ....";site5 i Effluent

A_aN_,_oo...rNH3)__i_-_"i"____i",_,_"" ,, ,,
A_il 1990 O.18 O.!0

JulY19,90 " . < 0.30 < 0.30 < 0.30 < 0.30
October 1990 < 0.30 < 0.30 < 0.30 < 0.30

,,, o,,

Ja_n___uary1991 < 0.30 < 0.30 < 0.30 < 0.30
March 1991 < 0.30 < 0.30 < 0.30 < 0.30

Jul_y1991 0.37 0.26 0.38 O.12
Mean 0.29 0.26 0.28 0.24

Standard Deviation NIA IWA .... MA NIA
....



Appendix C3
Nutrients (rng/L)
Quarterly Water ChemistrySampling
UpperThree RunsCreek ; FIH Area ETF Effluent
Aiken County, SC
March 1990 - July 1991

Site 1 Site 2 Site 5 Effluent

TotaiF_hosphate ('I'-P04) ....
April1990 i O.03 :i O.02 .... 0.03.. 0.02
July 1990 0.08 0.08 0.29 0.02
OctOber19_)0 .... < 0.10 < 0. I0 < 0. I0 < 0. I0

,,,

Jsnuary 1991 < O.10 < O.10 < O.I0. < O.10
March 1991 < O.10 < O.10 < O.10 < O.10

i

July 1991 O.13 0.23 0.31 0.06

Mean < 0.09 < O.11 < O.16 O.07Standard Deviation N/A.... N/A N/A N/A.....

Site 1 Site 2 Site 5 Effluent
Ortho-Phosphate (O-P04) , " '

April1990 < O.0 i < O.02 < O.02 < O.02
July1990 .... 0.03 0.02 0.05 < ....0.01
October 1990 O.02 O.02 _ O.02 O.01

January 1991 < 3.05 < 0.05 < 0.05 < ....0,05
March 1991 :< .....0.05 < 0.05 < 0.05 < 0.05

July 1991 .... 0.02 0.02 0.02 ...... 0.01
Mean ...... < "0.04 < 0.04 < _'' 0.05 < 0,04
Standard Deviation N/A N/A N/A N/A......



Appendix C4
Organics(ug/L)
QuarterlyWater ChemistrySampling
UpperThree Runs Creek ; FIH Area ETF Effluent
AikenCounty, SC
March 1990 - July 1991

Site 1 .... site2 ..... site 5- EEffluent

.Tributy/Phosl_te (TBP) ...... ' "
April1990 < S0.00 < 50.00 < 50.00 < -50.00
July1990 < 50.00 < 50.00 i< 50.00 < 50.00
October1990 < I0.0() < 10.00 < 10.00 < "10.00

,,,

Janusry1991 < 10.00 < 10.00 < 10.00 < 10.00
March1991 < 10.00 < 10.00 < 10.00 < 10.00
July1991 < 10,00 < 1"0,00 < 10.00 < 10.00, . J. ., ......

Mean < 28.00 < 28.00 < 28;00 < 28.00
.,, r ..,

Standard Deviation NI,a, NIA NIA NIA.......

Site1 Site 211 + Site5 l Effluent
, ....

Kerosene

April1990 < 0,10 < 0.10 < 0.10 < 0.10
July 1990 < 0.05 < 0,05 < 0'05 < 0.05
octo_rl99O .......... < 1.o6 < i.oo < i.oo < i.oo
January 1991 ......... < 1.0() < i.00 < 1,00 < 1.00
March 1991 < 1.0() < 1.00 < 1.00 < i.00

,, , , , ,

July1991 < 20.00 < 20.00 < 20.00 < 20.00

.... 4 '</ r '.........Mean < 4.63 < .63 4,63 < 4.63
,,, ,, ,, ,

Standard Deviation NIA N/A NIA NIA
.....



Appendix C5
Reid Parameters
Quarterty Water ChemistrySampling
UpperThree RunsCreek ; FIH Area ETF Effluent
Nken County,SC
March 1990 - July 1991

: Site 1 .... _Site2- i,Site5 Effluent........ ___ ._ , L --- I

(-_ . ...... : ....
April 1900 5.38 5.15 5.15 NOdata,, _ ,,n

July 1990 . 4.35 , 4.,04 4.32 6. 77
October1990 5.87 5.82 5.:72 No data

.. ,,,. ,, .., ,

Janu_1991 6.04 6.44 6.69 r.57
March 1991 6.89 5.98 6_'78 7.46

Ju__9s_ s.24 s.42 s.8o 748

StandardDeviation O.86 O.83 0.93 O.87

• Site I site 2 _ site5 •Effluent

0_'_ (rng/L) . ..-- i .,, : , ..,.-,::.....
April1990 10:"1 '"i0'.2 9.1 9.2

juh/19go e.5 ' s:5i,,,i _3 71
October 1990 10.1 10.0 10.4 No data

January 1991 " 8.9 .....9.2 ' 9.1 9.6
March 1991 10.1 11.8 12.0 8.2

July 1991 7.2 6.6 6.8 5.8
Mean _ ...... • 9:2 •: i '9,41' _'• "':-9.3 " 18'0

, .... ., , , .... , .,,., , ,

Standard Deviation......... 1.2 1.8 1.8 1.6............

Apdl 19_) ........ 15.3. 15.3 15.1 19.3
July 1990 23.7 23.8 23.8 30.4, ,,, , ..,, ...,

C_ober1.0 12.9 _2.e _2.e No#ata
j,_i_ 9;,, ..... 0:4 " o.4 i _7.s
March 1991 13.1 12.9 13.1 18.5

July 1991 22.0 2:1.5 22.0 28.0
IMW _ :i_ _ _i _- I,_...1!e:1,..' le.o _ 16.o' i _.,e
StandardDevlatJ0n..... 5.6 5:6 "" 5.7 5.9....



APPENDIXD. StatisticalAnalysisResults. Friedman'sTest (Non-Parametric)UpperThree
RunsCreekBiomonitoring,AikenCounty,SP. March 1990-July1991.

Parameter Probability(p) F Value

Blo!ogical- Quantitative

Species Richness 0.142 4.33
Average # of Species/Replicate 0.072 5.33

Density 0.072 5.33

% Ephemeroptera 0.57 1.33
% Piecoptera 0.184 4.00
% Trichoptera 0.43 2.33
% Coleoptera 0.142 5.08

% Diptera(non-midges) 0.956 0.330
% Chironomidae 0.956 0.330

EPT Index 0.430 2.33
BioticIndex 0.184 4.00

% Collector- Gatherers(ByAbundance) 0,43 2.56
% Collector- Filterers(ByAbundance) 0.43 2.33

% Predators(By Abundance) 0.052* 6.33
% Scrapers(ByAbundance) 0.252 3.0

% Shredder- Herbivores(ByAbundance) 0.252 3,0
% Shredder- Detritivores(ByAbundance) 0.57 1.33

DiversityIndex 0.57 1.33
EquitabilityIndex 1.00 0.0

EphemeropteraDensity 0.252 3.58
PlecopteraDensity 0.74 1.08

TrichlopteraDensity 0.956 0.58
ColeopteraDensity 0.29* 7.58

DipteraDensity 0.956 0.33
ChironomidaeDensity 0.74 1.0

* Statisticallysignificantat p - 0.05.



APPENDIXD StatisticalAnalysisResults. Friedman'sTest (Non-Parametric)UpperThree
RunsCreekBiomonitoring,Aiken County,SC. March 1990-July1991.

Parameter Probability(p) F Value

ChemicalAnalysis

Total SuspendedSolids 0.072 5.58
SpecificConductance 0.184 4.08
Hardness 0.252 3.58
Alkalinity 0.956 0.75
ResidualChlorine N/A N/A

Nitrites 0.74 1.00
Nitrates O.184 4.08
Ammonia 0.956 0.58
Total Phosphate 0.570 1.58
OrthoPhosphate 0.570 1.58

Tri-ButylPhosphate N/A N/A
Kerosene N/A N/A

Manganese(Total) O.142 5.25
Sodium(Total) 0.072 5.33



Appendix E
Biotic Index - UpperThree RunsCreek Biomonitodng
March 1990- July 1991

Taxon BioticIndex

EPHEMEROPTERA (mayflies), "....
Baetisephippiatus 5=,

Baetis frondalis 5
Baetis intercalaris 6

Ba.etispropinquus 5
(Baetis sp.) 5.... , ....

Centroptilumsp. 2
Dannellasimplex 2
Dolaniaamericana 2

EPhemerellaargo ....... 1
Ephemerellacatawba group 1
Ephemerelladorothea 1
Ephemerellainvaria/rotunda 1,,,

Eu.rylophellatemporalis 5
(Eurylophellasp.) 5
He.ptagenlaflavescens 4
Hexagenialimbata 6
NeoephemeraY0ungi 5

Paraleptophlebiasp. 1
Pseudocloeonbimaculatus 4

,,,, ....

Pseudocloeondubium 4
,, ....

P_se.udocloeonpunctiventris .... 5
Stenonemamodestumlsmithae 5

Tricorythodessp. . ..... 4

ODONATA (dragonflies,damselflies
B0yeriavinosa 2
Calopteryxspp. 5
G0mphus(G.)I!vidus _ 5
Neurocorduliasp. 5
Perithemissp. 8
Progomphussp. 1

Tetragoneuriacostalis/cynosura 5



Appendix E
Biotic Index - Upper Three Runs Creek Biomonitodng
March 1990 - July 1991

ITaxon Biotic Index ]

PLECOPTERA (stoneflies)
Acroneuriaabnormis 0
Acroneuriamela 0
Amphinemuradelosa 3

Haploperlabrevis 1
Hel0PiCUs subvarians 1
Isoperlabilineata 4
Isoperladicala 2
IsoperlaholochloraJlata 2
(Isoperlasp.) 2
Leuctrasp. 0

Paragnetinakansensis 1
Perlestaplacida 5
Pteronarcysdorsata 0

Taeniopteryxsp. 2

HETEROPTERA (truebugs)
Gerris remigis 8
Metrobateshesperius 8
Ochterussp. 8

iRhagoveliaobesa 8

'MEGALOPTERA(helt_ramrrdtes) [

Chauliodesrastricornis 4
Corydaluscornutus 6
Nigronia serricornis 0



Appendix E
Biotic Index - Upper Three RunsCreek Biomonitodng
March 1990 - July 1991

ITaxon BioticIndex 1

TRICHOPTERA (caddisflies)
_,garodesiibalis 3
Anisocentropuspyraloides 3
Brachycentr|,snumerosus 1
Ceraclea sp. 3
Cheumatopsychespp. 5
Chimarra sp. 4
Diplectronamodesta 0
Hydropsycheelissoma 6
(Hydropsychesp.) 6
Hydroptilasp. 6
Lepidostomasp. 1
.ype diversa 2

Macrostemumcarolina 3
Mayatrichiaayama 4
Micrasemarusticum 2
Micrasemawataga 2
Neureclipsissp. 7
Nyctiophylaxsp. 5
Oecetis sp. 8
Phylocentropussp. 5
Polycentropussp. 6
Ptilostomissp. 5
iPycn°psyche sP' 4
Triaenodesspp. 6



Appendix E
Biotic Index - Upper Three Runs Creek Biomonitoring
March 1990 - July 1991

,Taxon BioticIndex]

COLEOPTERA (beetles)
Anchytarsusbicolor 4
Ancyronyxvariegatus 6
Copelstusglyphicus 8
Cyphon sp. 8
Dineutusassimilis 8
Dineutusdiscolor 8
(Dineutus-larvae) 8
Goniemisdietrichi 4
Syrinussp. 8
Hydroporussp. 8
Hydaticussp. 8
Macronychusglabratus 4
Oulimniuslatisculus 4
Optioservussp. 4
peltodytes sp. 8
Sperchopsistessellatus 8
Stenelmisantennalis 5
Stenelmisconvexula 5
Stenelmiscrenata 5
Stenelmissp. 3 5
(Stenelmis-larvae) 5



Appendix E
Biotic Index - Upper Three RunsCreek Biomonitoring
March 1990 - July 1991

lTaxon Biotic Index1

DIPTERA(true flies)
Non-Chironomidae

Antochasp. 3
Atherixlantha 2
Bezzia sp. 2 6
Cheliferasp. 6
Clinocera sp. 6
Culex sp. 10
Dolichopodidae 4
(Empididee) 6
Erioptera/ormosiasp. 7
Hemerodromiasp. 1 6
Hemerodromiasp. 2 6
Hexatoma sp. 2
Palpomyia sp. 4 6
Probezziasp. 6
Simulium jonesi 2
Simuliumsnowi 2
Simuliumtuberosum 4
Stilobezziasp, 6
Telmatoscopussp. 6
Tipula sp; A 5
Tipula sp. 1 4
Tipula (Yamato.) sp. 7 4
Tipula (Yamato.) nr strepens 4
Wiedemannia sp. 6

Chironomidae- Tanypodinae
Ablabesmyiajanta/parajanta 5
Ablabesmyiamailochi 8
Clinotanypuspinguis 8
Conchapelopiasp. 6
Meropelopiasp. 8
Nilotanypusfimbriatus 6
Paramerina sp. 8
Procladiussp, 9



Appendix E
BlolJc Index - UpperThree RunsCreek Biomonitoring
Much 1990 - July 1991

!

Biotic Index J

[Chironomldae - Diamesinae " I
IPotthastiaIongimana I 2

Chironomtdae- Orthocladiinae

Brilliaflavifrons 5
Corynoneuranr. taris 7
Corynoneurasp. 3 7
Corynoneura.sp. 4 7
Cricotopusbicinctus 8
Cricotopusvierriensis 6
Cricotopussp.) 7

Eukieffedellasp. 8
Lopescladiussp, 5
Nanociadiussp. 3
Orthocladiusannectens 6
!Orthocladiuscarlatus 6
Orthocladiusligntcola 6
(Orthoclacliussp.) 6
Parakiefferiellasp. A 6
Parakiefferiellasp. 4 6
Parametriocnemuslundbecki 5
Rheocricotopusrobacki 6
Rheocricotopustuberculatus 6
Rheosmittiasp. 6
SYnorthocladiussemivirens 6

Thienemanniellafusca group 6
Thienemanniellaxena group 6
Tvetenia discolodpe$group 5
Tvetenia paucunca 5
Unniellamultivirga 5



Appendix E
BioticIndex- Upper Three RunsCreek Biomonitoring
March 1990 - July 1991

ITsxon BioticIndex ]

Chir__¢,rnidae- Chironomini

Cryptochironomusblarina 8
Cryptochironomusfulvusgroup 8
Kloosisdorsenna 6
Lauterborniellaa_lrayloides 6
Microtendipespedellus 6
Microtendipesnr. rydalensis 6
Pagastiellaostansa 6
ParacladopelmaIoganae 7
Paracladopelmaun(line 7
Paralauterborniellanigrohalteralis 8
Polypedilumconvictum 6
Polypedilumfallax 5
Polypedilumhalterale 8
Polypedilumillinoense 8
Polypedilumscalaenum 8
Pseudochironomussp. 5
Stenochironomushilaris 5
Tribelosiucundum 5
Xylotopuspar 2

Chironomidae- Tanytarsini . :
Cladotanytarsus sp. 7

Rheotanytarsusdistinctissimusgroup 6
Rheotanytarsusexiguus_lroup 6
Tanytarsusglabrescensgroup 6
Tanytarsussp l Cantrell 6
Tanytarsussp. IX Rutter 6
Tanytarsussp. XII Rutter 6
Tsnytarsussp. Xlil Rutter 6
Tanytarsussp. XIV Rutter 6
Tanytarsussp. xvI Rutter 6
(Tanytarsussp.,) 6



Appendix E
Biotic Index - Upper Three Runs Creek Biomonitoring
March 1990 - July 1991

ITaxon Biotic Index1

CRUSTACEA _ ' ,i

Asellussp. J 8
Cambarinae 8
Palaemonetes paludosus 8

rANNELIDA(w°rms)_ : t

iNaididae) 5
Pristina/Stephensonianasp. 5

[Spirospermasp. 8
l(Tubificidae) 8

MOLLUSCA (snails,clams)

Campeloma sp. 6
Elliptio sp. 6
Ferrissiasp. 6
Gilliaaltilis 5

LACARI(water mites) _ _

H_dracarina ..... _ 1 I 51

Taxa in parentheseswere too immatureto allowmore definitiveidentificationor were damaged.



APPENDIXF

TaxonomicIdentificationModifications

The followingspecieshave been more definP.ivelyidentifieddueto the availabilityof additional
specimensand/or taxonomicreferencesduringthe studyperiod.

PreviouslyIdentifiedAs CurrentlyIdentifiedAs

Ephemerellainvaria/rotunda E. catawbagroup

Isoperlanr. nana i. holochlora/lata

Stenelmismarkeli Stenelmiscrenata

Stenelmissinuata S. convexula

Orthocladiuscurtiseta O. carlatus

Symposiocladiuslignicola Orthocladiuslignicola

Caecidoteasp. Asellussp.






