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1.0 INTRODUCTION

In anticipation of the fall 1988 start up of effluent discharges into Upper Three Runs Creek by the
F/H Area Effluent Treatment Facility of the Savannah River Site, Aiken, SC, a two and one half
year biological study was initiated in June 1987. Upper Three Runs Creek is an intensively
studied fourth order stream known for its high species richness. Designed to assess the
potential impact of F/H area effluent on the creek, the study included qualitative and quantitative
macroinvertebrate stream surveys at five sites (see map), chronic toxicity testing of the effluent,
water chemistry and bioaccumulation analysis.

In a March 1990 study of the potential impact of F/H Area effluent on the macroinvertebrate
communities of Upper Three Runs Creek was extended, with reductions in the number of sites
to be sampled and in the frequency of water chemistry sampling. This report presents the results
of macroinvertebrate stream surveys at three sites, chronic toxicity testing ot the effluent and
water chemistry analysis of the three stream sites and the effluent from March 1990 to July 1991,



2.0 SAMPLING LOCATIONS

Three locations were sampled during the study period. Included were one upstream location
(Site 1) and two downstream locations (Sites 2 and 5). The upstream location was situated on
Upper Three Runs Creek adjacent to the Aquatic Ecology Laboratory, 50m upstream from the
confluence of Tim's Branch and 60m upstream from Road C and the F/H Area effluent (H-016)
discharge point. Site 2 was located on Upper Three Runs Creek 20 m downstream from the
discharge and Road C. Site 5 was sited on Upper Three Runs Creek approximately 3 km
downstream from the discharge.

Minor habitat differences were noted among the sites, which primarily affected qualitative
sampling. Snag habitats were more abundant and depth was greater at Site 5 than at other
sites. Site 2 was characterized by a relatively open canopy, shaliow depth, and extensive sand
banks along the eastern shoreline. Site 1 exhibited a paucity of snag habitat, hard, steeply
sloped banks, and was the most shaded by riparian vegetation.

A map of sampling sites is provided in Figure 1.
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3.0

3.1

METHODS
Macroinvertebrate Assessment
3.1.1 Sampling

Five replicate multiplate samplers were set in the stream at each site on a quarterly
schedule for quantitative sampling as shown in Table 1.

Each sampler was comprised of 14 circuiar plates with a diameter of 7.5 cm and thickness
of 0.3 cm (area: 0.12 M2). The plates were made of masonite board and were separated
by masonite board spacers. A metal bolt through the plates and spacers held each
assembly together.

Samplers were suspended in the water by rope irom fioats; each sampler being
approximately 25 cm below the water surface. Proceeding from left to right when facing
up stream replicates A through E were placed at equal spacing across the stream. Similar
flow regimes were selected in determining exact site location.

Samplers were retrieved by swiftly liting each sampler from the water, placing it in a
labelled zip-lock type plastic bag and cutting the support rope. Approximately 200 mi 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 processing in the
laboratory.

Qualitative sampling was conducted on a semi-annual basis, on the following dates:
March 23, 1990, October 30, 1990 and March 28, 1991. Three samples of 500 cm? were
collected at each site including a) snag/vascular plant habitat, b) sand habitat c).
detritus/mud/leaf pack habitat. Sampiles were collected with the use of an aquatic dip net
(used for sweeping, bottom sampling, and as a kick net), a U.S. Standard #30 brass sieve,
a white collecting pan and hand collecting of various substrates such as moss, bark, and
stick/log scrapings. Approximately 15 minutes of sampling effort by a team of two
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biologists was expended at each site. Each sample was placed in a 500 mi plastic labelled
container, with 80% ethanol for a fixative.

3.1.2 Sample Processing

Multiplate Samplers/Quantitative:

Each sampler and the contents of the sampler bag were placed in a white collecting pan.
Samplers were disassembled and each plate and spacer was scraped/brushed to remove
all organisms. Subsequently the contents of each coilecting pan were rinsed in a U.S.
Standard #30 sieve (to remove sediment) and placed back in the pan. All organisms in
the pan were then placed in labelled vials of 80% ethanol preservative, using an illuminated
maghnifier to facilitate sorting.

Qualitative Sampling:

Sorting qualitative samples involved processing each sample container in approximately
five 100 cm® portions until each container was completed. Each portion was placad in a
U.S. Standard #30 sieve, rinsed with tap water and transferred to a white collecting pan.
Macroinvertebrates were removed from the pan with the aid of an illuminated magnifier and
placed in labelled vials of 80% ethanol preservative.

3.1.3 Taxonomic identification

Each vial of sorted organisms was emptied into a glass petri dish (3" diameter) with 80%
ethanol and examined under a WILD M3 stereomicroscope at 16x magnification.
Organisms were initially separated by order for most taxa and family for true flies (Diptera).
After spacies identification, organisms collected by multiplate were returned to the labelled
vials for biomass determination, except for voucher specimens. One to three organisms
of each species collected in the survey were placed in the reference collection, as voucher
specimens. Some midges, black flies and annelids were mounted on slides with CMC-10,
and examined with a WILD M20 compound microscope (400X Power). A list of references
used for identification is given in Table 2.



3.1.4 Biomass

After macroinvertebrate species identification, organisms were generally separated by
functional group for each site and placed in labelied viais. Due to the assignment of many
taxa to more than one functional group, biomass determination categories included taxa
such as orthoclads, tanypodines, chironomini, and Pteronarcys. Values obtained were
divided among the appropriate functional groups. All five replicates per site were
combined. Each sample for each group at each site was dried at 105°C, weighed and
subsequently placed in a weighed crucible at 550°C for ashing (30 minutes in thermolyne
furnace). This was followed by 30 minutes in the dessicator for equilibration to room
temperature. Subsequently the crucibles were re-weighed, the initial dry weight subtracted
and the ash-free dry weights calculated. Weight determinations were made with a Mettler
AE200 electronic balance reading to four places (0.0001g).

3.15 Data Analysis

A number of methods to evaluate the data obtained in qualitative and quantitative
macroinvertebrate assessments have been developed. Several approaches to analyzing
the data are used in this report. These approaches concern the richness, density,
evenness, pollution tolerance, % composition by major taxonomic group, biomass,
functional group analysis and dominant species.

Community richness is the total number of species collected at a site. Pollution by an
effluent discharge generally reduces the number of species (Weber, 1973). A mean density
of organisms is calculated per M2, When depressed, the mean density can refliect the
effects of toxic pollutants (Weber, 1973). When elevated, it can suggest nutrient
enrichment (Weber, 1973).

Community evenness is based upon the concept that a stream unaffected by pollution will
support many species of macroinvertebrates, each represented by a few organisms,
whereas a stream impacted by organic poliution will have only a few tolerant species with
large numbers cf organisms (Weber, 1973). Organisms intolerant to organic poliution are
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kiled or drift downstream to a more tolerable habitat. With toxic wastes, a similar
phenomenon occurs, except that the reduction in the numbers of intolerant species occurs
with a decrease in the spacies population (Weber, 1973). Two indices involving evenness
are used; diversity and equitability. Both are computed using the Shannon-Weaver
functions and the Margalef measure, as described by Weber 1973). Species
diversity is an index taking into account the number of species and the distribution of
individual organisms within a sampled segment of waterway. In severely pollutad water,
diversity usually is less than one (Weber, 1973). In unpoliuted water, it is higher and may
attain four or more. The higher the diversity the less stressful the aquatic environment to
the organisms contained therein (Weber, 1973). Equitabillity is an index that compares the
aquatic community under consideration with an idealized community. Such a community
is found in unpolluted habitats where many species are present, few are relatively abundant -
in individuals, and several are represented within the community by only a few individuais.
Equitability has been found to be a more sensitive test of environmental stress than
diversity (Weber, 1973). Levels above 0.5 are indicative of good water quality (Weber,
1973). These indices are generally only applicable to quantitative samples of more than
100 organisms.

Community poliution tolerance evaiuates the macroinvertebrate community based upon the
concept that certain taxa of aquatic organisms are considered to be more pollution
intolerant than others. Intolerant taxa inciude most species of mayflies, caddisflies and
stonefiies, as well as, certain species of beetles (e.g., some elmids), midges (e.g.,
Potthastia) and Megaloptera (Hilsenhoff, 1987). Other taxa are more tolerant of poliution,
including libellulid dragonfly nymphs, true bugs and fly larvae (including many species of
miéges) (Hilsenhoff, 1987). Two ways of measuring pollution tolerance are provided here;
the Hilsenhoff Biotic Index and EPT index. A blotic index gives an indication of the average
poliution tolerance of organisms present at a stream site. Each species is given a
tolerance rating between 0 and 10, with O indicating a very intolerant organism and 10 an
organism with high tolerance of poliution. The biotic index used here was produced by
Hilsenhoft (1987) and designed for northern streams. It has been modified slightly for
several midge species to account for known tolerances in this region. The EPT index is



3.2

simply the total number of species at a site which are in the poliution intolerant orders
Ephemeroptera (mayflies), Plecoptera (stoneflies) or Trichoptera (caddisfiies).

Functional Group Analysis invoives classitying each species by feeding mode, determining
the percentage of the total number of organisms in each feeding mode, and the biomass
of the organisms in each feeding mode. Species are assigned to a functional group based
upon information in Merritt & Cummins (1984).

Functional groups include shredders (herbivores and detritivores), scrapers, predators,
piarcer-herbivores and collectors (filterers and gatherers). In as much as piercer-herbivores
never comprised > 1% of the total number of biomass of organisms at any site/date
combination, this category is ignored in discussion of functional groups. A shift in the
proportions of the functional groups between sites may reflect the presence of a pollution
source or changes in the trophic structure of the ecosystem. it must however, be carefully
analyzed as a difference in habitat can also produce a shift.

Results of each biological monitoring parameter are discussed separately, then
summarized. As might be expected for these types of data, the data sets proved not to
be normally distributed despite a square root transformation of the data \{y + 1/2). As a
result, the data were analyzed by non-parametric methods for paired data, using a
significance level of p=0.05. Comparisons of data means among sites were accomplished
using Friedman's Test (Gilbert, 1987). For the percent composition by major taxonomic
group and functional group analysis, each group was separately subjected to Friedman's
Test. Results of statistical analyses are provided in Appendix D.

Water Chemi alysis
3.2.1 Field Measurements

At each site measurements were taken of dissolved oxygen (ppm), pH, conductivity, and
temperature (°C). Dissolved oxygen was measured with a YSI Model 54ARC D.O. meter
with a YS| Model A77003 probe. The meter was recalibrated with the elevation



scale/calibration knob and temperature at each site. A Fisher Model 951 pH/temperature
meter with a probe was used to measure pH and temperature. The meter was calibrated,
using pH 4 and pH 7 standard buffer solutions, at each site. Temperature readings were
made to 0.1°C. Cbnducuvity was analyzed using a YSI Salinity-Conductivity-Temperature
meter (Model 23). All readings were made 2-6" below the water surface and recorded in
a bound field record book.

3.22 Sampling

Samples for chemical analysis were taken at each site as grab samples just beiow the -
water surface. Containers and sample volumes are listed in Table 3. After collection,
samples were placed in coolers, chilled with ice and returned to the laboratory.

Chemical analyses were conducted according to the procedures in "Methods for Chemical

Analysis of Water and Wastes" (U.S. EPA, 1979) and are referenced, along with
detection limits and preservatives in Table 4.



TABLE 1
Sampling Dates
Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek
Aiken County, SC
March 1980 - July 1991

Quarter # Reps/Site # Sites Sample Retrieval Date
Spring 1990 5 April 20, 1990
Summer 1990 3 July 26, 1990

Fall 1980 3 October 23, 1990
Winter 90/91 3 January 15, 1991
Spring 1991 3 April 17, 1991
Summer 1991 3 July 25, 1991

Samplers were placed in the creek 28-30 days prior to retrieval.
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TABLE 2
Taxonomic References Used for Identification of Macroinvertebrates
Quantitative and Qualitative Macroinvertebrate Sampling
Upper Three Runs Creek
Aiken County, SC
April 1990 - July 1991

Taxon Reference No.!
Annelida 17
Mollusca 27,38
Crustacea 7,27, 15, 45
Hydracarina 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
Trichoptera 4,20, 30, 36, 44 .
Coleoptera 1, 4,20
Diptera 4, 8, 10, 16, 18, 20, 34
Chironomidae 3,4,5 6 11, 13, 14, 26, 28
29, 31, 32, 33, 35,42 43

' See References - Section 6.0.
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TABLE 3
Water Chemistry Sample Containers and Sample Volumes
Uppe: Three Runs Creek Biomonitoring
Airen County, SC
April 1990 - July 1991

Sampler Container Volume Parameters Preservative
Glass, amber 250 mi Res Cl none
Plastic 1/2 gallon cend, TSS, Hard, none
Alk, NO2

Plastic 250 mi 0-PO4 none
Plastic 500 mi Metals HNO3
Plastic 500 mi Dis. Metals none
Plastic 1/2 gallon NO3, NH3, T-P04 HNO3
Glass, amber 1 liter Kerosene, TBP none

12



TABLE 4
Methods for Water Chemistry Analysis
Upper Three Runs Creek Biomonitoring
Aiken, SC
April 1990 - July 1991

EPA Detection

Parameter Method # Limit Preservative
pH 150.1 0.1 Units On-Site Analysis
Dissolved Oxygen 360.1 0.1 mg/l On-Site Analysis
Temperature 1701 1°C On-Site Analysis
Specific

Conductance 120.1 10 umhos/cm None
Total Hardness 130.2 1 mg/l None
Alkalinity 3101 1 mg/l None
Total Suspended

Solids 160.2 1 mg/l None
Total Residual

Chlorine 330.1 0.1 mg/l None
Nitrate (As N) 352.1 0.1 mg/l H,80, to pH <2.0
Nitrate (As N) 354.1 0.02 mg/ None
Ammonia (As N) 350.3 0.01 mg/l H,SO, to pH <2.0
Total Phosphorus

(As P) 365.2 0.01 mg/l H,80, to pH <2.0
Ortho Phosphate

(As P) 365.2 0.01 mg/| Fiiter on Site
Chromium 218.2 0.005 mg/l HNO, to pH <2.0
Copper 2202 0.005 mg/l HNO, to pH <2.0
Lead (Furnace) 234.2 0.005 mg/l HNO, to pH <2.0
Manganese 234.2 0.005 mg/! HNO3 to pH <2.0
Mercury (water) 2451 0.005 mg/| HNO; to pH <2.0
Sodium 2731 0.002 mg/l HNO, to pH <2.0
Uranium 711 B 0.001 mg/l HNO, to pH <2.0
Zinc 289.1 0.005 mg/I| HNO, to pH <2.0
* Kerosene SPE/GC 0.1 mg/l Qt. Amber Glass with

Teflon Lined Lid

* Tributyl Phosphate SPE/GC 0.05 mg/l Qt. Amber Glass with

Teflon Lid

* Solid Phase Extraction GC Analysis Method as Provided by DuPont SRP.



40 RESULTS

4.1 Biological Monitering

A list of species collected from March 1990 to July 1991 is provided in Table 5. Quantitative
sampling yielded a total of 104 species, ranging from 69 species at Site 5 to 77 species at Site
2. Qualitative sampiing resulted in a total of 163 species, varying from 104 species at Site 1 to-

110 species at Site 2. A summary of the biological monitoring parameter resuits for each site is
found in Table 6.

411 Richness Parameters

Species Richness

Species richness for quantitative sampling methods ranged varied a minimum of 21 at Site
5 (October 1990) to a maximum of 40 at Site 2 in April 1991 (Table 7a; Figure 2). Mean
species richness was similar at all three sites, ranging from 29.8 at Site 1 to 33.2 at Site
2. A Friedman’s non-parametric test indicated no statistically significant differences among
sites (p = 0.142) during the study period (April 1990 to July 1991). Highest species
richness values were obtained in April 1991, Combined data from all quarters showed 70
species at Site 1 (Table 7a), 77 species at Site 2 and 69 species at Site 5.

Qualitative sampling yielded higher species richness values than quantitative sampling..
The minimum species richness value was 50 (Table 7b), at Site 5§ in October 1890. The
maximum species richness value was 70, at Site 2 in March 1990. Highest species
richness was encountered during spring sampling periods. An exception occurred in
March 1991 at Site 2, in which relatively low species richness was noted. The total number
of species from all sampling periods combined ranged from 104 species at Site 1 to 110
species at Site 2..

14



Average Number of Species per Replicate

The mean number of macroinvertebrate species colonizing the 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 maximum mean of 19 species was found. A Friedmans
nonparametric test of the data indicated no statistically significant differences among
sites (p = 0.072). Seasonal variations were noted, with the greatest numbers of species
per replicate in the winter and spring and lowest numbers of species in the fall. No
temporal trends in mean species richness per replicate were found.

4.1.2 Abundance Parameters
Total Number of Organisms per Site

A total of 3684 organisms were collected on the multiplate samplers at the three sites
between March 1990 and July 1991 (Table Sa). Populations colonizing the multiplate
samplers were lowest in the summer and fall of 1990 and highest in spring 1980. The
mean number of organisms per site for all sampling periods combined ranged from 178.3
at Site 1 to 230.8 at Site 2.

Mean numbers of organisms collected at each site and data combination by qualitative
methods were slightly greater than obtained by quantitative methods (Table 9b). As with
quantitative methods the greatest mean numbers of organisms were collected at Site 2
(306.3) and the least at Site 1 (201.0). Numbers of organisms collected in March 1981
(643) were substantially lower than in March 1990 (1196). The fewest organisms were
collected in the fall.

Density

Macroinvertebrate density associated with the multiplate samples ranged from a minimum
of 130 organisms per square meter at Site 5 in October 1990 to 610 organisms per square
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meter at Site 2 in January 1991 (Table 10a; Figure 4). Mean density for all sampling
periods combined was greatest at Site 2 (369.3 organisms/mz) and lowest at Site 1 (285.3
organlsms/mz). No significant differences in density among sites were found (Friedman's
Test = p = 0.072). Density values were higher during 1991 than in 1990, with the
exception of Site 5 during spring sampling. The most substantial increases from 1990 to
1991 occurred in the winter, with a 1990 mean density of 236.7 organisms/mz. and a 1991
mean density of 508 organisms/mz. and in the summer, with a 1990 mean density of 183
organisms/m2 and a 1991 mean density of 389.7 organisms/mz. Density in the spring and
fall did not vary significantly between 1990 and 1991.

Density/Percent Composition By Major Taxonomic Group

The most abundant organisms colonizing multiplate samplers in Upper Three Runs Creek
were midges, with an average density of 127.2/m? (Table 10b) comprising 38.8% of the
community. (Tabie 11a; Figure 5). Highest mean densities of midges were found at Site
2(1 46.9/m2; 39.8%), although the differences were not statistically significantly greater than
at other sites. These elevations in mean midge densities and percentages at Site 2 were
a function of more substantial populations of Chironominae midges (Polypedilum,
Rheotanytarsus, Tanytarsus) than at Sites 1 and 5. Midge densities peaked in the winter
quarter and fell to a minimum in the summer quarter of both 1980 and 1991.

Caddisflies were second in abundance of the major taxonomic groups collected in
quantitative sampling (Table 10b), with a mean density of 58.8/m2, 17.9% of the community
(Table 11a). Hydropsychid caddisflies were dominant among the Trichoptera. Both
downstream sites (Sites 2 and 5) showed lower mean densities of caddisflies (54.9 -
56.0/m2) than the control site 1 (65.3/m2). The difference was not statistically significant
(Friedman's Test: p = 0.956) and is attributable to a single sampling period (July 1991),
in which particularly large numbers of Hydropsyche were collected upstream (Appendix B).
Caddisflies were most abundant in the winter quarter and least abundant during the
summer.
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Stoneflies and beetles were, on average, equally abundant on the multiplate samplers
during March 1980 to July 1991. Both exhibited densities of approximately 46/m?, 14-15%
of the community (Tables 10b; 11a). Mean densities of stoneflies were lower at Sites 1 and
2 (40 to 43.7/m2) than at Site 5 (54.7/m2). Differences among sites were not statistically
significant (Friedman'’s Test: p = 0.74). The elevated stonefly densities at Site 5 occurred
only during the spring, when stonefly populations on the multipiate samplers reached a
peak. Beetles (primarily adult Eimidae) exhibited marked variability among seasons years
and sites. During the winter beetles were largely absent from the multiplate samplers.
Conversely, beetle densities were highest during the summer. Densities of beetles were
substantially increased during the spring and summer 1991 sampling periods as compared
to the spring and summer of 1990. Site 2 supported statistically significant elevated mean
densities of beetles in relation to Sites 1 and 5. (Friedman's Test: p = 0.029).

Mayflies were substantially less abundant that midges, caddisflies, stoneflies or beeties,
with a mean density of 19.9/m?, 6.26% of the community (Table 10b, lla). Mean densities
were highest in the winter and lowest in the fall. During most sampling periods the density
of mayfiies at Site 2 (mean 26.1/m?) was greater than at Site 1 (mean 14.7/m?). This
difference was not statistically significant (Friedman's Test: p = 0.252). The inverse
relationship of mayfly density and (elmid) beetle density, coupled with the similar trophic
role in the community (both are scrapers and collector-gatherers) suggests the two groups
fill the same niche at offset times of year. Due to the larger size of mayfiies, the system
cannot support as great a density of these nymphs as the density of beeties.

Density of non-Chironomid dipterans (mainly Simulium) varied from a mean of13.9/m? In
July 1990 to 37.3/m? In April 1991, Mean densities were highest in the spring. Ne¢
statistically significant differences among sites were noted.

Qualitative sampling indicated a macroinvertebrate community structure similar to. that .
reflected by quantitative sampling. Midges were again the dominant component, with a
higher proportion of the community (45.8% Table 11-b) than indicated by quantitative
sampling (38.8%). Other important taxa were caddisflies (14.4%), stoneflies (12.6%) and
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mayfiies (8.5%). Beetles comprised a much smaller proportion of the sample (3.3%) than
demonstrated by quantitative sampling methods (14.4%).

Dominant Species

Due to the strong flow regime of Uppsr Three Runs Creek, rheophilic organisms were

dominant among the macroinvertebrates colonizing multiplate sampiers. The most-
commonly collected organism at all sites was Hydropsyche elissoma, a net-spinning-
caddisfty (Table 12a). Other dominant species noted at all three sites were the midges

Polypedilum convictum and Rheocricotopus robacki. The blackfly larva Simulium jonesi
was a dominant species at Sites 1 and 2 and thé midge Corynoneura sp. was a dominant

species at Sites 1 and 3. A riffle beetle, Stenelmis crenata, was the second most

commonly collected species at Site 2. As noted in earlier phases of Upper Three Runs

Creek biomonitoring, most dominant organisms were collector-filterers. No distinct shiit-
in community dominance were noted among sites.

Qualitative sampling yielded many of the same dominant species of macroinvertebrates as
quantitative sampling. Although the filtering caddisfly, Hydropsyche elissoma, was the
most commonly collected species at Site 1, midges such as Tvetenia discoloripes gp. and
Polypedilum convictum tended to predominate overall (Table 12b). The predatory stonefly,
Perlesta placida, was one of the dominant species at Site 1 and Site 2. The order of
species, in terms of abundance, was different at each site. Nevertheless, no clear shifts
in community structure are noted.

41.3 Pollution Tolerance Parametars

EPT Index

The number of species of Ephemeroptera, Pleooptéra and Trichoptera collected by
quantitative sampling varied from a minimum of 7 at Sites 1 and 2 in July 1991 to-a
maximum of 18 at Site 5 in April 1990 (Table 13a; Figure 6). The highest mean EPT Index
was found at Site 2 (EPT = 13.2). No statistically significant differences in EPT richness
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were noted among sites (Friedman's Test). As with species richness, the greater number
of species were collected in the spring quarter, with a minimum in the autumn quarter.
However, the July 1991 EPT values were uncharacteristically low for the summer quarter,
especially at Sites 1 and 2.

Qualitative sampling produced EPT values ranging from 10 at Site 5 in October 1990 to 28
at Site 2 in March 1990 (Table 13b). The highest mean EPT value was at Site 2 (EPT =
19.7). March 1991 EPT values were abnormally low for the spring quarter, particularly at
Site 2.

Hilsenhoff Biotic index

The biotic index for quantitative samples ranged from a low of 3.67 at Site 5 in October
1990 (Table 14a; Figure 7) to a high of 5.95 in January 1991 at Site 1. The overall mean
biotic index was 4.54, indicative of good to very good water quality. No statistically
significant differences among sites were found (Friedman's Test). Biotic index values
increased (deteriorated) in 1991, as compared to 1990. Highest (poorest) biotic index
values were in the winter quarter, in conjunction with greater midge abundance.

Greater midge abundance alsc resulted in higher biotic index values for qualitative
sampling (Table 14b) than for quantitative sampling. Mean biotic index values ranged from
4.84 at Site 1 to 5.35 at Site 2. Higher biotic index values at Site 2, as compared to Site
1, were noted during all three sampling events.

41.4 Functional Group Analysis

Coilectors of fine particulate organic matter (FPOM) numerically dominated the
macroinvertebrate community of Upper Three Runs Creek (Table 15a; Figure 8),
comprising 62% of the total number of organisms collected. This total was evenly split
between collector-gatherers (30.7%) and collector-filterers (31.3%). Predators comprised
the next largest segment of the community (18.9%), followed by scrapers (12.3%) and
shredders (7.2%). The proportions of the functional groups at each of the three sites were
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similar. The only statistically significant difference encountered was the mean percentage
of predators at Sites 2 and 5. A significantly smaller proportion of predators was collected
at Site 2 (Friedman's Test; p = 0.052). Seasonally, the proportions of collector-fiterers and
collector-gatherers were inversely related, with highest coliector-gatherer and lowest
collector-filterer percentages in the winter quarter. The proportion of predators peaked in
the spring quarter of 1980 and 1991. In July 1991 the proportion of predators fell to a level
of 11.6%. This value was considerable less than in July 1990. Scrapers were a minimum
proportion of the macroinvertebrate community in the winter quarter and a maximum in the
summer quarter. Shredders consistently comprised a major portion of the community.

Functional Group analysis using biomass showed predators to be dominant, generally
representing 50-80% of the total biomass. July 1991 data were an exception, however,
with predators comprising 0.4% to 32% of the total biomass (Table 15b).

4.1.5 Total Biomass

Comparing overall means, total biomass ranged from a mean of 0.3701 g/m2 (AFDW) at
Site 1 to 0.5405 g/m2 at Site 5 (Table 16). Differences among sites were not
statistically significant (p=0.43; Appendix D). Highest biomass values were obtained in
the spring quarter of each year, as many species reach the penultimate instar. Lowest
biomass values occurred during the summer quarter, when many early instar nymphs
and larvae were collected. Biomass values in July 1991 were particularly low at Sites
1 and 2.

416 Evenness Parameters
Shannon-Weaver Diversity Index

Shannon-Weaver diversity values were indicative of diverse macroinvertebrate communities
at all sites, ranging from a mean of 4.08 at Site 1 to 4.24 at Site 2. No statistically
significant differences among sites were measured. Mean diversity values dropped lower
(3.53) in July 1991 than in any other quarter of the current phase of the study.



42

Equitability Index

Equitability varied from a value of 0.59 at Site 5 in January 1991 to 1.65 at Site 2 in July
1991. Mean equitability varied only slightly among sites. No significant differences among
sites were noted. (Friedman's Test). Equitability was lowest during the winter quarter.

Water Chemistry
4.2.1 General Parameters
42.1.1 Total Suspended Solids

Total suspended solids ranged in value from <5.0 to 32.0 mg/L for the entire period
sampled (See Appendix C1). The highest concentrations of total suspended solids for all
sampling dates were measured in July 1991 at all three sites, with Site 5 having the highest
concentration (32.0 mg/L) among the three locations. Lowest concentrations for
suspended solids were found during January 1991, and values among sites were
comparable. A comparison of mean concentrations among sampling locations showad
that Site 5 had the highest average amount of suspended solids throughout the entire
sampling period, while Site 1 had the lowest. Differences in average total suspended
solids among sites were not statistically significant (F=5.58; p=0.072; Appendix D).

42.1.2 Specific Conductance

Specific conductance values were found to be low at all sites sampled. Values ranged
from 20.0 to 58.0 micromhos/cm for the entire period sampled (See Appendix C1). For all
sites combined, the highest and lowest values across sites were measured during July
1990. Site 2 had the highest average specific conductance, but this was only slightly more
than that of the other two sites and was not found to be statistically significant (F=4.08;
p=0.184).
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42.1.3 Hardness

Hardness values were determined to be in the soft classification (0-75 mg/L CaCOj), with
concentrations ranging from 5.0 to 33.0 mg/L CaCO,3 (See Appendix C1). Lowest hardness
concentrations wera typically found during October 1990 at all three sites, with the highest
values occurring during July 1990 at all three sites. The highest average hardness was
measured at Site 1 with a value of 11.7 mg/L CaC),), but this was not considerably higher
than the other two sites, and no statistical differences among sites were found (F=3.58;
p=0.252).

4214 Alkalinity

Alkalinity values for all three sites combined ranged from <1.0 to 5.0 mg/L and were well
below the U.S. EPA Aquatic Life Criterion of 20.0 mg/L as CaC0, (U.S. EPA 1986).
Sampling results indicated that for all three sites, the highest average alkalinity was
measured during April 1990, while the lowest was found during July 1990. Average
alkalinity at Site 1 was lowest relative to the other two groups, but average concentrations
among groups were not found to be statistically significant (F=0.75; p=0.956).

421.5 Residual Chiorine

Residual chlorine concentrations ranged from Not Detected (ND) to <0.05 mg/L, with Not
Detected found both in July 1990 and July 1991 (see Appendix C1). All other sites and
time periods evaluated were found to have concentrations of <0.05. Mean values among
sites were identical; therefore, no statistical analysis was performed.

4.2.2 Metais
4221 Chromium

Both dissolved and total Chromium was less than detectable limits at all sites and
collection dates (Table 18; Appendix C2).
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4222 Copper

Copper was detected at levels of 0.019 mg/L at Site 1 in April 1990. This concentration
of copper was close to the detection limit. No copper was detected at any other site and
date combination.

4223 Lead

No lead was detected at any of the three sampling sites or in the effluent.

4224 Manganese

Manganese was detected at levels ranging as high as 0.147 mg/L (total) at Site 5 in July
1990. No statisticaily significant differences in concentration of manganese among sites
were noted (Appendix D). Manganese levels in the effluent were generally much lower
than in samples from stream sites.

4225 Mercury

At detection limits ranging from 2 ug/L to 30 ug/L, no mercury was detected from any
stream site or effluent sample.

4226 Sodium
Mean Sodium (Total) values ranged from 1.324 mg/L at Site 1 to 1.601 mg/L at Site 5.

Differences among the sites were not statistically significant (Appendix D). Levels of Total
Sodium were substantially higher in the F/H Area effiuent, at a mean of 17.57 mg/L.
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4227 Uranium

Uranium was not detected in most samples collected from the effluent and the three stream
sites. Low levels of uranium was detected at Site 5 in July 1990 (4.8 ug/L). Differences
among sites were not statistically significant (Appendix D).

4228 Zinc

Zinc levels were generally at or below detection limits. Relatively high zinc levels (0.1
mg/L) were detected, however, at Site 1 in July 1991.

4.2.3 Nutrients
4231 Nitrites

Nitrite concentrations did not vary considerably among sites. Concentrations ranged from
<.01 to <0.10 for all sites during the entire sampling period (See Appendix C3). The
highest concentration (<0.10 mg/L) was measured during January and March 1991 at all
three sites. Mean estimated concentrations of nitrites were similar for all sites and were
not found to be statistically significant (F=1.0; p=0.74).

4232 Nitrates

Nitrate concentrations were low at all three sites and ranged from 0.10 to 0.38 mg/L (See
Appendix C3). The lowest concentration of nitrates (0.10 mg/L) was measured during
several sampling periods. The highest concentration was measured at Site 2 during
October 1980 which corresponded to a high nitrate concentration (26 mg/l) in the F/H ETF
effluent. Mean concentrations among sites were comparable and were not found to be
statistically significant when tested (F=4.08; p=0.184).
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4233 Ammonia Nitrogen

Concentrations of ammonia nitrogen ranged from <0.10 to 0.38 mg/L (See Appendix C3).
The lowest concentration was measured during April 1990 at both Sites 2 and 5. The
highest concentration was measured at Site 5 during July 1991. For the most par,
concentrations among sites were comparable through all sampling periods and average
concentrations were found to be similar. No statistical differences among sites were
determined when tested (F=0.58; p=0.956).

4234 Total Phosphate

Total Phosphate (T-PO4) concentrations were found to be high and ranged from 0.02 to
0.310 mg/L (20 to 310 ug/L). Lowest concentrations were measured during April 1990 at
all three sites, while the highest concentration was measured in July 1991 at Site 5.
Among sites, total phosphate was comparable during all sampling periods. Average
concentrations of total phosphates were lowest at Site 1. No statistical differences among
sites were found when tested (F=1.58; p=0.57). Aithough no criteria have been developed,
the U.S. EPA has recommended that total phosphates as phosphorous should not exceed
100 ug/L so as to prevent eutrophication.

4235 Ortho-Phosphate

Concentrations of Ortho-Phosphate during the period sampled ranged from <0.01 to 0.05
mg/L (See Appendix C3). Among groups and time periods, concentrations were found be
comparable. Average concentrations were similar and no statistical differences among
sites were found (F=1.58; p=0.57).
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4.2.4 Organics

4241 Tributyl Phosphate

No tributyl phosphate was detected during any sampling period at any site (See Appendix
C4). Mean concentrations among sites were identical; therefore, no statistical analysis was
performed.

4242 Kerosene

No kerosene was detected in any sampling period at any site (See Appendix C4). No
variation in measured concentrations among sites during any sampling period was found.
Average concentrations of Kerosene were comparable for all three sites, therefore, no
statistical analysis was conducted.

4.25 Field Parameters

4.25.1 pH

pH in Upper Three Runs Creek ranged from a mean of 5.48 at Site 2 to 5.74 at Site 5. F/H
Area Effluent pH was more alkaline that the stream, with a mean pH of 7.31.

4252 Dissolved Oxygen

Dissolved oxygen remained at acceptable levels (>5.0 mg/L) throughout tha study period
at all sites.

4253 Temperature
Little temperature variation was noted among sites. Effluent temperatures ranged from 17.8

to 30.4°C and were substantially warmer than stream temperatures during the winter and
spring quarters.



4.3 Chronic Toxicity Testing

Six quarterly Ceriodaphnia dubia Survival and Reproduction Tests were conducted on F/H Area
ETF Effluent during the study period (Table 19). Results of all tests showed the effluent to be
acutely toxic at 100% concentration. With the exception of March 1990 the effluent was neither
acutely nor chronically toxic at 30% concentration. As a result, 7 Day LC,, values ranged from
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 Macroinvertebrate Sampling
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Figure 3

Average # Of Species Per Replicate
Quantitative Macroinvertebrate Sampling
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Figure 4
Density (#/m*)
Quantitative Macroinvertebrate Sampling
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Flgure 5§

Percent Composition By Major Taxonomic Group
By # of Organisms - All Dates Combined
Quantitative Macroinvertebrate Sampling
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Figure 6

EPT Index
Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Alken County, SC

March 1990 - July 1991

20

10

sspeds JO 'ON

April 91 July 91

Jan. 91

July 90

March 90

Site 5

B site2

Site 1

Spring Quarter

Winter Quarter

Autumn Quarter

Summer Quarter

AN

%//////////4

20

32



Figure 7
Hilisenhotf Blotic Index
Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek
Alken County, SC
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Figure 8
Functional Group Analysis - % By Pop. #
Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek
Alken County, SC
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Figure 8
Functional Group Analysis - % By Biomass
Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek
Ailken County, SC
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Figure 10
Shannon - Weaver Diversity index
Quantitative Macroinvertebrate Sampling
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Table 5

Species List - Upper Three Runs Creek Biomonitoring
April 1990 - July 1991

Quantitative Qualitative
Sampling Sampling

Taxon Site 112|565 Site 1125
EPHEMEROPTERA (mayflies)
Baetis ephippiatus X X| X X | X
Baetis frondalis X
Baetis intercalaris X
Baetis propinquus X
(Baetis sp.) X
Centroptilum sp. X
Dannella simplex X X | X| X
Dolania americana X| X | X
Ephemerella argo X| X|X X[ X]| X
Ephemerella catawba group X X
Ephemerella dorothea X X| X X[ X]| X
Ephemerella invaria/rotunda X1 X]|X X|X| X
Eurylophella temporalis X| X
(Eurylophella sp.) X
Heptagenia flavescens X| X| X
Hexagenia limbata X
Neoephemera youngi XX X[ X| X
Paraleptophiebia sp. X X[ X]| X
Pseudocloeon bimaculatus X| X X
Pseudocloeon dubium X[ X X
Pseudocloeon punctiventris X| X X|X| X
Stenonema modestum/smithae X|X| X X|X|X
Tricorythodes sp. XX
Number of Mayfly Species by Site [ 8 ]1 3|9 |13 ]14 [1 2
Number of Mayfly Species by Method 14 |
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Table 5

Species List - Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Taxon

Quantitative

Site

Sampling

1

2

5

Qualitative

Site

Sampling

1

2

5

ODONATA (dragonflies,damselflies)
Boyeria vinosa

Calopteryx spp.

Gomphus (G.) lividus

Neurocordulia sp.

Perithemis sp.

Progomphus sp.

Tetragoneuria costalis/cynosura

Number of Odonate Species by Site
Number of Odonate Species by Method

PLECOPTERA (stoneflies)
Acroneuria abnormis
Acroneuria mela
Amphinemura delosa
Haploperla brevis
Helopicus subvarians
isoperia bilineata

Isoperia dicala

Isoperia holochlora/lata

(Isoperla sp.)
Leuctra sp.

Paragnetina kansensis
Perlesta placida

Pteronarcys dorsata
Taeniopteryx sp.

Number of Stonefly Species by Site
Number of Stonefly Species by Method

x| XX

XX} X

XX

XXX

XX XX

bad Pad Rad BadBed
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Table 5

Species List - Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Quantitative Qualitative
Sampling Sampling

Taxon 112|565 1125
HETEROPTERA (true bugs)
Gerris ramigis X
Metrobates hesperius X
Ochterus sp. X
Rhagovelia obesa X{X|X
Number of True Bug Species by Site 0100 | 1 | 2 | 3
Number of True Bug Species by Method 0 l 4 |
MEGALOPTERA (hellgrammites)
Chauliodes rastricornis X
Corydalus cornutus X|X| X X
[Nigronia serricornis Xi{X X
Number of Megaloptera Species by Site 112] 2 11111
Number of Megaloptera Species by Method 2 3 |
LEPIDOPTERA (moths)
Parapoynx obscuralis X x| ] N3
Numnber of Lepidoptera Species by Site | 1 | 1 | 0 01110
Number of Lepidoptera Species by Method 1 | 1 |
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Table 5

Species List - Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Quantitative Qualitative
Sampling Sampling

Taxon Site 1 1125
TRICHOPTERA (caddisflies)
Agarodes libalis X
Anisocentropus pyraloides X
Brachycentrus numerosus X X| X
Ceraclea sp. X
Cheumatopsyche spp. X X| X| X
Chimarra sp. X X
Diplectrona modesta
Hydropsyche elissoma X X| X[ X
(Hydropsyche sp.) X! X
Hydroptila sp. X X
Lepidostoma sp. X
Lype diversa X X
Macrostemum carolina X
Mayatrichia ayama X
Micrasema rusticum X
Micrasema wataga X X X
Neureclipsis sp. XX
Nyctiophylax sp. X
Oecetis sp. X| X
Phylocentropus sp. X X[ X
Polycentropus sp. X X{X|X
Ptilostomis sp. X
Pycnopsyche sp. X X
Triaenodes spp. X| X]| X
Number of Caddisfly Specisgs by Site |12 I 8 | 7 |10 |14 | 9
Number of Caddisfly Species by Method 13 | 19 ]
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Table 5

Species List - Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Taxon

Quantitative
Sampling

Site

1

2

5

Qualitative

Site

Sampling

112|565

COLEOPTERA (beetles)

Anchytarsus bicolor

Ancyronyx variegatus

Copelatus glyphicus

Cyphon sp.

Dineutus assimilis

Dineutus discolor

(Dineutus - larvae)

Goniemis dietrichi

Gyrinus sp.

Hydroporus sp.

Hydaticus sp.

Macronychus glabratus

Oulimnius latisculus

Optioservus sp.

Peltodytes sp.

Sperchopsis tessellatus

Stenelmis antennalis

Stenelmis convexula

Stenelmis crenata

Stenelmis sp. 3

Steneimis - larvae)

Number of Beetle Species by Site
Number of Beetle Species by Method

XXX

XX XXX
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Table 5

Species List - Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Taxon

Quantitative

Site

Sampling

11215

Qualitative

Site

Sampling

112]5

DIPTERA (true flies)

Non-~Chironomidae

Antocha sp.

Atherix lantha

Bezzia sp. 2

Chelifera sp.

Clinocera sp.

Culex sp.

Dolichopodidae

Empididae)

Erioptera/Ormosia sp.

Hemerodromia sp. 1

Hemerodromia sp. 2

Hexatoma sp.

Palpomyia sp. 4

Probezzia sp.

Simulium jonesi

Simulium snowi

Simulium tuberosum

Stilobezzia sp.

Telmatoscopus sp.

Tipula sp. A

Tipula sp. 1

Tipula (Yamato.) sp. 7

Tipula (Yamato.) nr strepens

Wiedemannia sp.

Number of Fly Species by Site
Number of Fly Species by Method
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Table 5

Species List - Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Taxon

Quantitative

Site

Sampling

1

2

5

Qualitative

Site

Sampling

1

2

5

Chironomidae - Tanypodinae

Ablabesmyia janta/parajanta

Ablabesmyia mallochi

Clinotanypus pinguis

Conchapelopia sp.

Meropelopia sp.

Nilotanypus fimbriatus

Paramerina sp.

Procladius sp.

Chironomidae - Diamesinae

Potthastia longimana

Chironomidae - Orthocladiinae

Brillia flavifrons

Corynoneura nr. taris

Corynoneura sp. 3

Corynoneura sp. 4

Cricotopus bicinctus

Cricotopus vierriensis

(Cricotopus sp.)

Eukiefferiella sp.

Lopescladius sp.

Nanocladius sp.

Orthocladius annectens

Orthocladius carlatus

Orthocladius lignicola

(Orthocladius sp.)

Parakiefferiella sp. A

Parakiefferiella sp. 4

Parametriocnemus lundbecki

Rheocricotopus robacki

Rheocricotopus tuberculatus
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Table 5

Species List -~ Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Taxon

(luantitative
Sampling

Site

1

2

5

Qualitative

Site

Sampling

1

2

5

Rheosmittia sp.

Synorthocladius semivirens

Thienemanniella fusca group

Thienemanniella xena group

Tvetenia discoloripes group

Tvetenia paucunca

Unniella muitivirga

Chironomidae - Chironomini

Cryptochironomus blarina

Cryptochironomus fulvus group

Kloosia dorsenna

Lauterborniella agrayloides

Microtendipes pedellus

Microtendipes nr. rydalensis

Pagastiella ostansa

Paracladopeima loganae

Paracladopeima undine

Paralauterborniella nigrohalteralis

Polypedilum convictum

Polypedilum fallax

Polypedilum halterale

Polypedilum illinoense

Polypedilum scalaenum

Pseudochironomus sp.

Stenochironomus hilaris

Tribelos jucundum

Xylotopus par

XKIXIX] XX

XXX X X]X

XIX|X|X

XXX
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Table 5

Species List - Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Quantitative Qualitative
Sampling Sampling

Taxon Site 1125 Site 1125
Chironomidae - Tanytarsini
Cladotanytarsus sp. X X|X|X
Rheotanytarsus distinctissimus group; X[ X|X XXX
Rheotanytarsus exiguus group X| X| X X X|X
Tanytarsus glabrescens group X| X| X X| X]|X
Tanytarsus sp | Cantrell X|X|X
Tanytarsus sp. X Rutter X
Tanytarsus sp. X!l Rutter X
Tanytarsus sp. Xlil Rutter X X| X
Tanytarsus sp. XIV Rutter X
Tanytarsus sp. XVI Rutter X X|X|X
(Tanytarsus sp.) X X X| X
Number of Midge Species by Site |26 l31 |26 |39 |40 ]40
Number of Midge Species by Method 39 | 54 |
CRUSTACEA
Asellus sp. X
Cambarinae XXX
Palaemonetes paludosus X|X|X
Number of Crustacea Species by Site 0[O0} 0 3(2|2
Number of Crustacea Species by Method 0] 3]
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Table 5

Species List - Upper Three Runs Creek Biomonitoring
March 1990 - July 1991

Quantitative Qualitative
Sampling Sampling

Taxon Site 11256 Site 1125
ANNELIDA (worms)
(Naididae) X
Pristina/Stephensoniana sp. X
Spirosperma sp. XX
(Tubificidae) X XXX
Number of Worm Species by Site 011 [1]2]3
Number of Worm Species by Method 2 ! 3 |
MOLLUSCA (snails,clams)
Campeloma sp. X X|X
Elliptio sp. X
Ferrissia sp. X X
Gillia altilis X| XX
Number of Worm Species ty Site 1101 213} 2
Number of Worm Species by Method 1 | 3 ]

ACARI (water mites)

Hydracarina

Number of Mite Species by Site
Number of Mite Species by Method

Total # of Macroinvertebrate Species

By Site
By Method

[0 ]77 Te9 |

104

|1OZ]11a107

163

Taxa in parentheses were too immature to aliow more definitive identification or were damaged.
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Table 7a

Species Richness

Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Phase 1 (Pre-Operational) Site 1 Site 2 Site 3 Site 4 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 (Dec 1988 - Feb 1990) Site 1 Site 2 Site3 | Sited4 | Site5 | Total Mean
December-January 1989 39.0 37.0 38.0 37.0 38.0{ . 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
Overall Mean : 352 36.2) .336{ 316 . 32.8 -60.2 | . 33.9

Phase 3 (Mar 1990 - Jul 1991) Site1 | Site2 | Site3 | Sited | Site5 Total Mean
March-April 1990 28.0 35.0 35.0 27.0 36.0 63.0 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 49.0 347
March-April 1991 39.0 40.0 37.0 55.0 38.7
June-~July 1991 22.0 28.0 27.0 37.0 25.7
Mean ~29.8 1 33.2 31.5 48.5 31.4
Standard Deviation 5.9 4.6 6.5 10.2 5.3
Total 700 - 77.0 - 69.0 104.0 72.0
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Table 7b

Species Richness

Qualitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Phase 1 (Pre-Operational) Site 1 Site 2 Site 3 Site 4 Site 5 Total Mean
November 1987 40.0 71.0 66.0 65.0 67.0 139.0 61.8
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| 687 | 54.7 137.7 60.1

Phase 2 (Dec 1988 - Feb 1990) Site 1 Site 2 Site 3 Site 4 Site 5 Total Mean
March 1989 78.0 81.0 80.0 83.0 73.0 146.0 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 §6.0

Phase 3 (Mar 1990 - Jul 1991) Site 1 Site 2 Site 5 Total Mean
March 1990 58.0 70.0 62.0 108.0 63.3
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
Standard Deviation 4.2 10.2 7.6 9.0 5.7
Total 104.0 110.0 107.0 163.0 107.0
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Table 8

Average # of Species per Replicate

Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

51

Phase 1 (Pre-Operational) Site 1 Site 2 Site 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 o 18.3 21.5 0.7 214 20.6 20.5

Phase 2 (Dec 1988 - Feb 1990) Site 1 Site 2 Site 3. | Site 4 Site 5 Mean
December-January 1989 20.4 19.6 18.4 17.8 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 11.0
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 L 16.0° 162 156 | 14.6 14.8 15.4

Phase 3 (Mar 1990 - Jul 1991) Site1 | Site 2 Site 3 Sited | Site 5 Mean
March-April 1990 9.6 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 GRS 12.8 15.1 14,2 14.3
Standard Deviation 2.6 2.9 3.7 2.8




Table 9a

Total # of Organisms per Site

Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Phase 1 (Pre-Operational) Site 1 Site 2 Site 3 Site 4 Site 5 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 162 141 101 197 122 713 142.6
Overall Mean 359.2 402.3 355.5 378.8 350.0 | 1845.8 369.2

Phase 2 (Dec 1988 - Feb 1930) Site 1 Site 2 Site 3 Site 4 Site 5 Total Mean
December-January 1989 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 1990 - Jul 1991) 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 122 113 108 343.0 114.3
September-October 1990 121 140 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 178.3 230.8 .204.8 707.3 210.1
Standard Deviation 68.0 100.6 89.8 325.3 80.4
Total 1070 1385 1229 4244
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Table 9b

Total Number of Organisms per Site

Qualitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Phase 1 (Pre-Operational) Site 1 Site2 i Site3 | Site4 | Siteb Total Mean
November 1987 123.0 498.0 258.0 458.0 215.0 | 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 83.0 885.0 177.0
Overall Mean 198.3 406.7 251.7 482.0 181.0 | 1519.7 3083.9

Phase 2 (Dec 1988 -~ Feb 1990) Site 1 Site 2 Site3 | Site 4 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 270.5 305.5 302.0 | 227.0 181.5 | 1286.5 257.3

Phase 3 (Mar 1990 - Jul 1991) - Site 1 Site 2 Site 5 Total Mean
March 1990 299.0 594.0 303.0 | 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 ' 201.0 306.3 237.7 745.0 248.4
Standard Deviation 90.0 250.5 87.7 409.6 136.7
Total 603.0 919.0 713.0 | 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

Phase 1 (Pre=Operational) - . +Site 1 . | :Site: 2

June-July 1987 385.6 480.0
September-October 1987 1172.8 | 1118.4
January-February 1988 427.2 958.4
March-April 1988 888.0 801.6

June-July 1988 331.2 278.4
September-October 1988 243.2 225.6

-Qverall- Mean 5 |.°574.7 |::643.7.} : 568.8 |
Phase 2 (Dec 1988 - Feb 1990). “Site1 | Site2 | Site 3 | Site:
December-January 1989 548.8 707.2 750.4
March-April 1989 524.8 536.0 563.2
June-July 1989 233.3 210.0 216.7
September-October 1989 118.3 203.3 200.0
December-January 1990 266.7 240.0 236.7
Overall Mean: - ..338.4 | "'379.37|:.393.4
Phase 3 (Mar 1990 =-Jul 1991) Site1 | Site2 | Sited
March-April 1990 200 310 437
June-July 1990 195 181
September-October 1990 194 224
December-January 1991 448 610
March-April 1991 296 443

June-July 1991 379 448

Mean ; . 285.3 | 369.3:

Standard Deviation 108.8 160.9

Total 1712.0 | 2216.0°

Mean and total columns for 1990-1991 do not include Sites 3 & 4.
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Table 10b

Density by Major Taxonomic Group (Numbe r/m2)
Quantitative Macroinvertebrate Sam......y

Upper Three Runs Creek
Aiken County, SC
March 1990 ~ July 1991

Ephemeroptera (Mayflies) - Site1 | Site2 | Site'8 . | Sited - | Site5' | 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 28.8
December~January 1991 35.2 38.4 12.8 28.8 86.4
March-April 1991 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) = - 14.7° 26.1 -°18.9 19.9]  59.7
Standard Deviation 12.7 7.0 9.8 18.5

Plecoptera (Stoneflies) Site1 Site2 | Site3 | Sited: | Site 5 Mean | Total -
March-April 1990 59.2 59.2 | (100.8) | (73.6) 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 (Mar90-Jul 91) = 43,7 40.0° . 54.7 46.1 138:4
Standard Deviation 12.4 15.0 31.0 53.0

Trichoptera (Caddisfiies) Site:1 Site2 | Site3 | Sited - | Site 5 Mean | Total..
March-April 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-October 1990 60.8 52.8 30.4 48.0 144.0
December-January 1991 16.0 41.6 16.0 24.5 73.6
March-April 1991 35.2 33.6 51.2 40.0 120.0
June-July 1991 156.8 86.4 116.8 120.0 360.0
Mean (Mar 90:= Jul 91) .. = B5.3 ] . 54.9 56.0 58.8 176.3
Standard Deviation 48.5 19.8 37.1 98.7
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Table 10b

Density by Major Taxonomic Group (Number/ m2)
Quantitative Macroinvertebrate Sampung

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Coleoptera (Besties)- Site 1 Site 2 Site3 | Sited. | Site 5° | Mean | Total..:
March-Aprii 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 94.4 217.6 96.0 136.0 408.0
Mean (Mar 90 - Jul 91) '32.0 68.5 ~ 40.8 4711 1413
Standard Deviation 35.5 82.0 39.5 154.3

Diptera (Non-Chironomidae) Site 1 Site2 ' | Site 3 Sited | Site5 | Mean | Total:
March-April 1990 20.8 38.4 | (48.0) |[(132.6) 32.0 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 49.6 48.0 37.3 112.0
June=July 1991 22.4 40.0 20.8 27.7 83.2
Mean (Mar 90 - Jul 91) 21.9 28.5 26.4 25.6 76.8
Standard Deviation 7.8 16.8 13.2 24.9

Chironomidae (Midges) Site 1 Site 2 Site 3 Site 4 Site 5 Mean | Total.:
March-Aprii 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 58.7 176.0
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 32.0 40.0 40.0 120.0
Mean (Mar 90~ Jul 91) 105.6 146.9 129.1 127.2.| 381.6
Standard Deviation 120.4 170.2 133.1 417.0
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Table 10b

Density by Major Taxonomic Group (Number/m 2)
Quantitative Macroinvertebrate Samptng

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Chironomidae -~ Tanypodinae- Site1 | Site 2.~
March-April 1990 1.6 1.6
June-July 1990 0.0 0.0
September-October 1990 1.6 1.6
December-January 1991 1.6 4.8
March~April 1981 4.8 1.6
June-July 1991 0.0 0.0
Mean (Mar 90 - Jul 91) 164 - 1.6
Standard Deviation 1.8 1.8

Chironomidae - Oithocladiinae Slte 1 Site 2.
March-April 1990 19.2 64.0
June-July 1990 1.6 6.4
September-October 1990 36.8 54.4
December~Jyanuary 1991 241.6 232.0
March-April 1991 84.8 124.8
June-July 1991 36.8 24.0
Mean (Mar 90 - Jul 91) 70.1 84.3 .
Standard Deviation 88.5 83.0

Chironomidae - Chironominae... .| Site 1 Site 2...
March-April 1990 20.8 35.2
June-July 1990 17.6 8.0
September-October 1990 22.4 25.6
December-January 1991 97.6 236.8
March-April 1991 33.6 52.8
June-July 1991 11.2 8.0
Mean (Mar 90=Jul 81) - 33.9. 61.1
Standard Deviation 32.1 87.8

Mean and total density valuas for March-April 1990 exclude Site 3 and Site 4.

57

Site 5 Mean- | Total.:-
0.0 1.1 3.2
0.0 0.0 0.0
0.0 1.1 3.2
1.6 2.7 8.0
1.6 2.7 8.0
3.2 1.1 3.2
1.1 14343
1.3 1.0 3.1
Site §° Mean:: | Total:
97.6 60.3 180.8
9.6 5.9 17.6
17.6 36.3 108.8
267.2 246.9 740.8
100.8 103.5 310.4
28.8 29.9 89.6
- 86.9 80.4:}+ 241.3
96.9 88.0 264.0
Site 5. | Mean: } Total::.".
75.2 43.7 131.2
11.2 12.3 36.8
16.0 21.3 64.0
100.8 145.1 435.2
35.2 40.5 121.8
11.2 10.1 30.4
41.6 45.5:}...138.5.
37.9 50.8 152.3




Table 11a

Percent Composition by Major Taxonomic Group

Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

All Sites

9.6%

8.5%

7.4%

10.2%

5.3%

5.7%

5.4%

5.5%

8.2%

1.9%

All Sites

9.3%

13.8%

21.8%

17.8%

16.4%)

7.7%

15.0%)

10.7%

14.2%)

5.1%

All Sites

8.2%

12.4%
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21.9%

30.9%

26.3%

4.8%

10.4%

30.8%

Ephemeroptera (Mayflies) Site 1 Site2 | Site3 | Sited Site 5
Phase 1 (Pre-Operational) 7.5% 7.6% 11.5% 9.1% 6.7%
Phase 2 (Dec 88 - Feb 90) 11.6%! 8.5%)| 6.3% 6.2% 9.4%
March-April 1990 0.8%| 7.7%| 12.8% 4.9% 7.6%
June-July 1990 10.7% 9.7%| 10.2%
September-October 1990 0.8%| 10.0%| 3.7%
December-January 1991 7.9% 6.3% 2.8
March-April 1991 4.9% 6.1% 5.1
June-July 1991 3.8% 6.1%)| 6.5%
Combined (Mar 1990 - Jul 1991) 5.1 7.1%)| 5.8%
Standard Deviation 3.9%  1.8%| 2.7%

Plecoptera (Stoneflies) Site 1 Site 2 Site 3 Site 4 Site 5
Phase 1 (Pre-Operational) 7.0% 10.0%| 10.3% 9.2% 8.5%
Phase 2 (Dec 88 ~ Feb 90) 12.1%| 13.8%| 13.4%| 15.0%| 14.6%
March-April 1990 29.6%| 19.1%| 23.1%| 16.0%| 24.8%
June-July 1990 22.1%|  8.9%| 22.2%
September-October 1990 13.2%| 13.6% 25.9%
December-January 1991 8.2% 7.9% 6.9%
March-April 1991 18.9%|  10.1%) 17.5%
June-July 1991 11.0% 9.3%)| 12.2%
Combined (Mar 1990 - Jul 1991) | 15.3%| 10.8% 16.7%
Standard Deviation 8.0% 4.2%| 7.6%

Trichoptera (Caddisflies) | Site 1 Site2 | Site3 | Site4 | Site5
Phase 1 (Pre-Operational) 7.1% 6.5%]| 8.0% 9.2%| 10.6%

| Phase 2 (Dec 88 - Feb 90) 9.7%| 13.4%] 11.9%] 14.4% 11.7%
March~-April 1990 32.0%| 14.4%| 24.9%| 23.0%| 18.4%
June-July 1990 30.3%| 38.9%| 23.2%
September-October 1990 31.4%| 23.6% 23.5%:
December-January 1991 3.6% 6.8% 3.4%
March-Aprit 1991 11.9% 7.6% 12.5%
June-July 1991 41.4%| 19.3% 34.1%
Combined (Mar 1990 - Jul 1991) |  22.9%  14.9%) 17.1%]
Standard Deviation 14.3%|  12.0%)| 10.5%

17.9%
10.9%]



Table 11a

Percent Composition by Major Taxonomic Group
Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek

Aiken County, SC

March 1990 - July 1991

Coleoptera (Beetles) Site 1 Site 2 Site 3 Site 4 Site 5 All Sites
Phase 1 (Pre-Operational) 2.6% 4.7%| 8.3% 4.0% 4.9% 5.2%
Phase 2 (Dec 88 - Feb 90) 2.6% 8.3% 6.8% 8.7% 6.0% 7.1%
March-April 1990 4.8%| 13.4% 4.8% 6.6% 3.2% ‘ 6.3%
June-July 1990 15.6%| 17.7% 25.0% ‘ 19.2%‘
September-October 1990 4.1% 5.7% 7.4% 5.6%:
December-January 1991 0.0% 0.0% 0.3%

March-April 1991 16.8%| 24.2% 19.5%
June-July 1991 24.9%| 48.6% 28.0%
Combined (Mar 1990 - Jul 1991) 11.2%| 18.6% 12.4%)
Standard Deviation 9.5% 17.1%)] 11.8%

Diptera (Non-Chironomidae) Site 1 Site 2 Site 3 Site 4 Site § All Sites
Phase 1 (Pre-Operational) 6.9% 3.4% 2.3% 4.9% 5.1% 4.3%
Phase 2 (Dec 88 - Feb 90) 4.4% 3.8%)| 4.1%| 15.5%| 11.0% 7.6%
March-April 1990 10.4% 1 2.4ﬂ 11.0%] 28.9% 7.2% 14.7%
June-July 1990 9.0% 6.2% 7.4% 7.6%
September-October 1990 19.0%| 10.7% 11.1% 1 3.7%l
December-January 1991 4.3% 1.3% 6.5% 3.8%
March-April 1991 4.9%| 11.2% 11.7% 9.7%
June-July 1991 5.9%  8.9%)] 6.1% 7.1%
Combined (Mar 1990 - Ju! 1991) 7.7%) 7.7%) 8.1% 7.8%
Standard Deviation 5.5% 4.1% 2.4% 4.2%

Chironomidae (Midges) Site1 | Site2 | Site3 | Site4 | Site5 All Sites
Phase 1 (Pre-~-Operational) 68.8%| 67.4%| 59.2%| 63.1%| 64.0% 63.1%
Phase 2 (Dec 88 - Feb 90) 59.1%| 51.6%| 57.0% 40.0%| 46.8% 50.1%
March-April 1990 20.8%| 32.5%| 23.4%| 20.6%| 38.9% 27.7%
June-July 1990 9.8%|  8.0%] 12.0% 9.9%
September-October 1990 31.4% 36.4% 25.9% 32.2%
December-January 1991 76.1%| 77.7% 79.4% 77.7%.
March-April 1991 42.2%| 40.4% 33.5% 38.4%
June-July 1991 12.7% 7.1% 12.6% 10.5%
Combined (Mar 1990 - Jul 1991) 37.0% 39.8% 39.4% 38.8%
Standard Deviation 24.6%| 25.9% 24.8% 24.9%
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Table 11a

Percent Composition by Major Taxonomic Group
Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek

Aiken County, SC

March 1990 - July 1991

Chironomidae - Tanypodinae Site 1 Site 2 Site 5 All Sites
March-April 1990 0.8% 0.5% 0.0% 0.2%
June-July 1990 0.0% 0.0% 0.0% 0.0%
September-October 1980 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 1990 - Jul 1991) 0.6%]  0.4%) T 0.2%) 0.4%)
Standard Deviation 0.6% 0.3% 0.2% 0.3%

Chironomidae - Orthocladiinae Site 1 Site 2 Site 5 All Sites
March-April 1990 9.7%| 20.6% 22.0% 9.8%
June-July 1990 0.8% 3.6% 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 1991) 24.6%| 22.8%) 26.5% 24.6%
Standard Deviation 19.1%| 13.4%) 18.9% 16.8%

Chironomidae - Chironominae Site 1 Site 2 Site 5 All Sites
March-April 1990 10.3%| 11.4% 16.9% 7.1%
June-July 1990 9.0% 4.4% 6.5% 6.7%
September-October 1990 11.6% 11.3% 12.4% 11.7%
December-January 1991 21.7%| 38.9% 21.7% 28.6%
March-April 1991 11.5% 11.7% 8.6% 10.6%
June-July 1991 3.0% 1.8% 3.3% 2.6%
Combined (Mar 1990 - Jul 1991) 11.8% 16.6% 12.7% 13.8%
Standard Deviation 6.1% 13.2% 6.9% 9.1%

60



Table 11b

Percent Composition by Major Taxonomic Group
Qualitative Macroinvertebrate Sampling

Upper Three Runs Creak
Aiken County, SC
March 1990 -~ July 1991

Ephemeroptera (Mayflies) Site 1 Site2 | Site3 | Sited | Sites
November 1987 17.9%| 12.5% 24.4%| 4.1% 18.1%
March 1988 1520 13.4%( 4.6%]  7.7%| 15.4%)
October 1988 48% 2.2%| 4.3% 5.2% 3.6%
March 1989 10.7%| 9.9%| 7.8%] 7.7% 10.3%
October 1989 14.9%  4.8% 59% 7.6% 9.8%
March 1990 7.7%|  8.6% 3.3%
October 1990 7.4% 22.8% 13.8%
March 1991 12.1%]  2.1%)| 7.4%
Combined (1990-1991) 9.0  9.4%)| 6.9°/§]

Plecoptera (Stone.lies) Site 1 Site 2 Site 3 Site 4 Site 5
November 1987 154%| 7.2%| 6.6%| 5.5% 17.7%
March 1988 10.9%| 16.0%| 20.6% 16.6%] 17.0%
October 1988 0.7%]  3.9%{ 7.1%| 10.5% 10.8%
March 1989 16.3%] 17.2%| 16.8%| 22.3% 14.9%
October 1989 320 2.7%| 8.3% 8.5% 5.9%
March 1990 17.7%|  12.0%|
October 1990 16.4%|  2.9%)|
March 1991 20.3%{  6.9%)

Combined (1990-1991) 18.29%  9.6%

Trichoptera (Caddisflies) Site 1 Site2 | Site3 | Sited | Sites
November 1987 28.5% 20.1 11.6% 7.4%| 5.6%
March 1988 6.5% 24.3% 18.1%| 24.9% 6.6 %
October 1988 27.9%| 26.2%] 21.2%| 24.8%] 12.1%
March 1989 6.7% 15.9%| 7.8% 14.9% 9.6%
October 1989 29.8%| 25.3%| 11.8%] 22.0%| 12.8%)
March 1990 22.4%  22.4%) a.s%’
October 1990 10.7%|  8.8%) 2.2%
March 1991 14.3%  7.4%) 10.3%
Combined (1990-1991) 17.6%]  17.3%| 8.0%
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All Sites

13.2%

10.6%

4.0%

9.3
8.0

7.0%

14.9%

7.2%

[_85%

All Sites

8.7%

16.1%

6.3%

17.5%

5.9%]

12.0%

[ 10.9%
14.6%
12.6

All Sites

13.5%

19.0%

23.6%
11.0%|

19.7%'
18.9%

7.1%

10.6%

14.4%




Table 11b

Percent Composition by Major Taxonomic Group
Qualitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Combined (1990-1991)

62

Coleoptera (Beetles) Site 1 Site 2 Site 3 Site 4 Site §
November 1987 1.6%| 1.2%] 1.5%)| 1.1%| 1.9%)
March 1988 53% 120  35% 2.4% 2.3%)
October 1988 3.4% 4.7% 380 33w 2.4%)
March 1989 1.2%  34%  2.5% 57%  3.1%)
October 1989 3.2% 34% 1.8%[ 25% 2.9%
March 1990 1.3%{  1.5%] 3.0%
October 1990 11.5%]  8.1%) 10.1%,
March 1991 1.7%]  1.1%) 2.9%
Combined (1990-1991) 3.5%  2.4% 4.3

Diptera (Non-Chironomidae) Site 1 Site 2 Site 3 Site 4 Site §
November 1987 154%  4.5%]  7.0%| 11.4%] 4.7%
March 1988 5.6% 4.3% 53% 5.7% 4.2%
October 1988 15.0%(  8.6%| 17.0%]  8.1% 22.9%)
March 1989 54%  4.5%{ 12.9%] 8.0%| 13.4%]
October 1989 8.5% 4.1% 8.3% 229 9.8%]
March 1990 7.4%  5.7%] 8.3%
October 1990 9.8%{  5.2%)| 13.0%
March 1991 4.4%|  7.9%| 7.0%
Combined (1990-1991) 7.0% _ 6.1%| [__8.7%

Chironomidae (Midges) Site1 |Site2 | Site3 | Site4 | Site5
November 1987 17.1%]  51.2%| 45.7%| 69.0%| 40.0%
March 1988 54.0%| 39.3%| 45.4%] 40.2%| 47.9%)
October 1988 39.5% SO0. s%[ 43.4%| 45.2% 25.3%]
March 1989 57.5% 44.5%| 51.0%] 37.2%| 46.0%)|
October 1989 27.7%  43.2%] 32.0%| 25.4%| 42.2%)|
March 1990 39.i% 43.6% .
October 1990 34.4%( 22.8%]

March 1991 42.3% 66.7%)
39.1%  45.3%

All Sites

51.5%
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Table 13a

EPT Index

Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

65

Phase 1 (Pre-Operational) Site 1 Site2 | Site3 .| Sited4 | Site5 Mean
June-July 1987 11 14 17 18 14 14.8
September-October 1587 8 11 19 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-July 1988 14 15 13 13 15 14.0
September-October 1 988 8 10 9 8 5 8.0

"Qverall Mean ° 1.7 153 155 138 | 127 13.8

Phase 2 (Dec 1988 - Feb 1990) Site 1 Site2 | Site3 | Site4 | Site5 Mean
December-January 1989 16 18 18 15 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
Overall Mean 1:::185.2 152 1421 1441 14,4 147

Phase 3 (Mar 1990 ~'Jul 1991) | Site1 | Site 2 | Site 3. '} Site4d | Site 5" | Total ‘| Mean
March-April 1990 12 13 17 13 18 25 14.6
June-July 1990 15 15 14| 22 14.7
September-October 1990 10 12 7114 9.7
December-January 1991 13 16 13| . 18 14.0
March-April 1991 14 16 14 .20 14.7
June-JuIL 1991 7 7 10 11 8.0
Mean =« T e 11.8] 13.2 12.7 18.3 12.6
Standard Dewatlon 3.8 4.0 39| 47 3.9

- Total : Lo 28 29 24 38| 270




Table 13b

EPT Index

Qualitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Phase 1 (Pre-Operational) Site1 | Site2 | Site3 Site 4 Site 5 Mean
November 1987 16 20 18 21 17 18.4
March 1988 27 28 23 36 21 27.0
October 1988 10 14 12 11 10 11.4
Qverall Mean - 17.7. 20.7 17.7 22.7 16.0 18.9
Phase 2 (Dec 1988 ~ Feb 1990) .Site 1. ] Site 2 Site'3.. . Site4 ‘| Site5 . ~‘Mean -
March 1989 24 24 26 26 18 23.6
October 1989 14 8 9 14 13 11.6
Overall Mean 4019.0° 16.0] 175 -20.0:{ " .15.5 17.6
Phase 3 (Mar 1990 - Jul 1991) 1 Site1 | Site 2 -Site 5 | Total Mean.
March 1990 23 28 20 [+ 37 23.7
October 1990 13 20 10 24 14.3
March 1991 18 11 19 |00 26 16.0
Mean . .. @i o B0 19.7 ©16.3{7.20.01 18.0
Standard Deviation 5.0 8.5 5.5 . 7.0 5.0
Total . L ol 80010 - 37.0 +29.0 48.0 . 82.0.
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Table 14a

Biotic Index

Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Mean

4.88

5.52

5.17

5.00

4.52

4.68

4.96

Mean

5.01

4.58

4.46

4.23

3.95

4.44

Mean

4.03

4.05

4.09

5.62

4.88

4.57

Phase 1 (Pre-Operational) Site 1 Site 2 Site 3 Site 4 Site 5
June-July 1987 4.56 4.73 5.31 5.00 4.81
September-October 1987 5.62 5.91 5.35 5.54 5.29
January-February 1988 5.18 5.30 5.12 5.33 4.90
March-April 1988 5.17 4.88 4.84 4.92 5.20
June-July 1988 4.50 4.64 4.38 4.60 4.49
September-October 1988 5.63 4.66 4.18 5.14 3.80
Overall Mean B {1 5,09 | 5.02 486 | 5.09 4.75

Phase 2 (Dec 1988 ~ Feb 1990) Site1 | Site 2 Site 3 | Site 4 Site 5
December-January 1989 5.10 5.21 512 4.59 5.04
March-April 1989 4.69 4.89 4.83 4.38 4.09
June-July 1989 4.43 4.53 4.79 4.13 4.40
September-October 1989 4.73 3.91 4.48 3.93 4.10
December-January 199 4.24 3.94 4.27 3.75 3.54
OverallMean - 4.64 4.50 4,70 416 | 4.23

Phase 3 (Mar 1990 - Jul 1991) 1.Site1 | Site 2 Site3 | Sited | Site5
March-Aprii 1990 4.20 3.95 4.01 3.87 4.18
Juna-July 1990 3.80 4.40 3.97
September-October 1990 4.20 4.25 3.67
December-January 1991 5.95 5.63 5.62
March-Aprii 1991 4.89 5.00 4.74
June-July 1991 4.66 4.64 4.41
Mean S o 4,62 4.65 4.43
Standard Deviation 0.76 0.60 0.69
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4.54

0.63




Table 14b

Biotic Index

Qualitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Mean

4.69

4.82

5.15

4.89 |

“"Mean

4.99

5.16

5.08

Mean

5.12

5.18

5.05

Phase 1 (Pre-Operational) Site1 | Site2 | Site3 | Sited4 | Site5
November 1987 4.49 5.10 4.45 4.88 4.54
March 1988 5.01 4.88 4,75 4.74 4,73
October 1988 6.13 5.33 4.44 4,92 4,92
Overall Mean -5.21 510 | - 4.55 4.85 4,73

Phase 2 (Dec 1988 - Feb 1990) Site 1 | Site 2 Site 3 Site4 . | Site 5
March 1989 4.71 4,94 4.86 4.84 5.59
October 1989 5.50 5.47 5.44 4.20 5.21
Overall Mean 5.11 5.21 5151 - 4.52 '5.40

Phase 3 (Mar 1990 - Jul 1991) Site 1 Site 2 Site 5
March 1990 4.92 5.13 5.28
October 1990 4.75 5.49 4,96
March 1991 4.84 5.43 4.87
Mean £ 4,84 585 - 5.04
Standard Deviation 0.09 0.19 0.22
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Table 15a

Functional Group Analysis-% by Pop. #
Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

69

Collector-Gatherers Site 1 Site 2 Site 3 Site 4 Site 5
Phase 1 (Pre-Operational) 48.7%| 50.1%| 46.8% 44.1%| 47.0%
Phase 2 (Dec 88 - Feb 90) 45.2%| 37.1%| 38.8%| 29.7%| 35.7%
March~April 1990 16.0%| 32.0%| 24.0%] 19.0%| 30.0%
June-July 1990 19.0%| 21.0%)| 25.0%
September-October 1990 18.0%|  29.0%)] 21.0%
December-January 1991 54.0%| 36.0%] 52.0%
March-April 1991 33.0%| 35.0%) 29.0%
June-July 1991 24.0%| 32.0%| 24.0%
Mean (Mar 1990 - Jul 1991) 27.3%| 30.8%) 30.2%)
Standard Deviation 14.4%|  5.4%)| 11.2%

Collector-Filterers _ Site 1 Site2 | Site3 | Site4 Site 5
Phase 1 (Pre-Operational) 22.3%( 14.6%| 13.5% 19.5%| 18.4%
Phase 2 (Dec 88 - Feb 90) 19.7%| 22.2%| 27.3%| 32.5% 24.5%
March-April 1990 44.0%| 28.0%| 34.0%| 53.0%| 25.0%
June-July 1990 30.0%| 38.0%) 28.0%
September-October 1990 45.0%)| 33.0%) 35.0%
December-January 1991 18.0%|  33.0%)| 16.0%
March-April 1991 25.0%| 24.0% 27.0%
June-July 1991 48.0%| 28.0%) 40.0%
Mean (Mar 1990 - Jul 1991) 35.0%|  30.7%] 28.5%
Standard Deviation 12.4%|  5.0%] 8.3%

Predators @ oohiio i Site 1 | Site2 | Site 3 Sited4 | Site 5
Phase 1 (Pre-Operational) 15.1%( 18.7%| 16.9%| 17.6%| 17.0%
Phase 2 (Dec 88 - Feb 90) 17.1%] 20.7%| 19.9%| 18.7%| 20.8%)|
March-April 1990 31.0%] 22.0% 26.0% 18.0%] 26.0%)
June-July 1990 27.0%|  17.0%] 21.0%]
September-October 1990 21.0%| 19.0%| 27.0%
December-January 1991 15.0%| 17.0%) 18.0%
March-April 1991 23.0%] 14.0%) 22.0%
June-July 1991 10.0%|  9.0%) 14.0%

~Mean (Mar 1990 - Jul 1991) 21.2%| 16.3%) 21.3%
Standard Deviation 7.7%|  4.5%] 4.9%

Mean

47.5%

37.6%

25.0%

22.0%

23.0%

54.0%

33.0%

27.1%

30.7%

12.1%

Mean

17.5%

24.2%

37.0%

32.0%

38.0%

18.0%

25.0%

38.0%

31.3%]

8.2%

Mean

17.0%

19.4%

24.0%

22.0%

22.0%

15.0%

19.0%

11.6%

18.9%

4.8%




Table 15a

Functional Group Analysis by Site
Quantitative Macroinvertebrate Sampling
Upper Three Runs Creek

Aiken County, SC

March 1990 - July 1991

Scrapers Site 1 Site 2 Site 3 Site 4
Phase 1 (Pre-Operational) 5.5%| 7.1%| 11.6%) 8.4%
Phase 2 (Dec 88 - Feb 90) 10.6%| 10.8%] 7.8% 10.0%
March-April 1990 4.0% 11.0%| 10.0%] 7.0%
June-July 1990 17.0%| 17.0%)
September-October 1990 8.0%| 10.0%)

December-January 1991 5.0% 4.0%
March-April 1991 12.0%| 15.0%)
June-July 1991 15.0%| 28.0%
Mean (Mar 1990 - Jul 1991) , 10.2% 14.2%)
Standard Deviation 5.3% 8.1%

Shredder-Herbivores -~~~ | Site1 | Site2 | Site3 | Site4
Phase 1 (Pre-Operational) 7.8% 8.8% 9.9% 9.2%
Phase 2 (Dec 88 - Feb 90) 3.9%  6.2%)| 6.3% 5.1%
March-April 1990 4.0% 5.0% 4.0% 3.0%
June-July 1990 5.0%  6.0%|
September-October 1990 7.0%  8.0%

December-January 1991 7.0%  9.0%
March-April 1991 3.0%  5.0%)|
June-July 1991 2.0%| 2.0%
Mean (Mar 1990 - Jul 1991) = | . 4.7%]|  5.8%)
Standard Deviation 21%  2.5%

Shredder~Detritivores - -t Site1 | Site2 { Site3 | Sited4. -
Phase 1 (Pre-Operational) 0.6%| 0.8% 1.2% 1.2%
Phase 2 (Dec 88 - Feb 90) 3.4% 2.9% 4.9%  4.0%
March-April 1990 1.0% 2.0% 1.0% 1.0%)
June-July 1990 2.0%  1.0%)
Septembar-October 1990 1.0%]  1.0%|
December-January 1991 1.0% 1.0%

March-April 1991 4.0%  7.0%
June-July 1991 1.0% 1.0%
“Mean (Mar 1990 ~ Jul 1991) ] 1.7%] - 2.2%
Standard Deviation 1.20  2.4%)
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Table 15B

Functional Group Analysis - Biomass Data
Quantitative Macroinvertebrate Sampling - Site 1
Upper Three Runs Creek Biomonitoring

Savannah River Site
Aiken County, SC

March 1990 - July 1991

Biomass in Grams
Functional Group *
Date CG CG P SC SH SD
April 1990 0.0035 0.0410 0.2052 0.0044 0.0019 0.0019
July 90 0.0069 0.0068 0.1270 0.0187 0.0107 0.0101
October 90 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
9 of Total Biomass
Date CG CF P SC SH SD
April 1990 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%
January 91 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 - coliector gatherer; CF - collector filter; P — predator; SC - scraper

SH - shredder herbivore; SD - shredder detritivore
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Table 158

Functional Group Analysis - Biomass Data
Quantitative Macroinvertebrate Sampling - Site 2
Upper Three Runs Creek Biomonitoring

Savannah River Site

Aiken County, SC

March 1990 - July 1991

Biomass in Grams

Functional Group *
Date CG CF P SC SH SD
April 90 0.0162 0.0254 0.4765 0.0145 0.0012 0.0007
July 80 0.0084 0.0072 0.0970 0.0087 0.0007 0.0007
October 90 0.0047 0.0097 0.1130 0.0161 0.0067 0.0064
January 91 0.0162 0.0125 0.1428 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
9% of Total Biomass
Date cG CF P SC SH SD
April 1990 3.0% 4.8% 89.2% 2.7% 0.2% 0.1%
July 90 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%
January 91 7.0% 5.4% 62.0% 13.8% 5.7% 6.0%
April 91 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 ~ collector gatherer; CF - collector filter; P - predator; SC - scraper

SH - shredder herbivore; SD - shredder datritivore
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Table 15B

Functional Group Analysis - Biomass Data
Quantitative Macroinvertebrate Sampling ~ Site 5
Upper Three Runs Creek Biomonitoring
Savannah River Site

Aiken County, SC

March 1890 - July 1991

Biomass in Grams '

Functional Group *
Date CG CF P SC SH SD
April 1990 0.0179 0.0406 0.3064 0.0147 0.0027 0.0021
July 90 0.0126 0.0158 0.0673 0.0262 0.0151 0.0152
October 90 0.0029 0.0044 0.1253 0.0171 0.0123 0.0122
January 91 ** 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%
July 80 8.3% 10.4% 44.2% 17.2% 9.9% 10.0%
October 90 1.7% 2.5% 71.9% 9.8% 7.1% 7.0%
January 91 NA NA NA NA NA NA
April 91 4.1% 7.5% 84.8% 3.6% 0.1% <0.1
July 91 27.4% 25.6% 0.4% 46.3% 0.1% 0.2%

* CG - collector gatherer; CF ~ collector filter; P - predator; SC - scraper

SH - shredder herbivore; SD - shredder detritivore

** Biomass not divided into functional groups.
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Table 16

Total Biomass (AFDW in g/m2)

Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Phase 1 (Pre-Operational) Site 1 Site2 | Site3 | Site4 | SiteS Mean
June-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 | 0.7427
June-July 1988 0.4226 | 0.2616 | 0.6826 | 0.2050 | 0.5064 | 0.4156
September~October 1988 0.0434 | 0.2224 | 0.7998 | 0.2694 | 0.2414 | . 0.3153
Overall Mean 0.3836 { 0.3990 | 0.5391 | 0.2930 | 0.4057 | 0.4041
Phase 2 (Dec 1988 -~ Feb 1990) Site 1 Site 2 Site 3 Site4: | Site§ -} - Mean

December-January 1989 0.6976 | 0.6003 | 0.5058 | 0.3898 | 0.4514 | 0.5290
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 | 0.3053 | 0.4175{ 0.2771 | 0.2112 | - 0.3040
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 1990 - Jui 1991) Site 1 Site 2 Site 5. Mean

March-April 1990 0.4298 | 0.8908 0.6407 | - 0.3923
June-July 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 0.7037 | 0.6820 1.2553 0.8803
June-July 1991 0.0103 | 0.0682 0.1905 0.0897
Mean 0.3701 | 0.4151 0.5405 5.6897
Standard Deviation 0.2706 | 0.3121 0.3984 12.8922
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Table 17a

Shannnon Weaver Diversity Index

Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Mean

4.68

4.19

4.29

4.79

4.57

4.24

4.46

Mean

4.31

4.57

4.03

4.06

4.36

4.27

Mean

75

4.41

4.70

4.25

4.12

4.88

3.53

Phase 1 (Pre-Operational) Site1 | Site2 | Sited3 | Sited | Site5
June-July 1987 4.33 4.72 4.70 4.93 4.74
September-October 1987 4.1 4.13 4.29 4.19 4.23
January-February 1988 4.17 4.49 4,28 4.17 4.32
March-April 1988 4.83 4.92 4.80 4.72 4.70
June-July 1988 4.57 4.68 4.44 4.67 4.50
Septernber-October 1988 3.95 4.27 4.71 4.27 4.01

- Overall Mean 1'4.33 | 4.54 454 | 449 4.42

Phase 2 (Dec 1988 - Feb 1990) Site1 | Site2 | Site3 | Site 4 Site 5
December-January 1989 4.41 4.29 4.14 4.42 4.31
March-April 1989 4.44 5.01 4.50 4.32 4.60
June-July 1989 4.56 4.18 3.72 3.87 3.83
September-October 1989 4.28 3.92 3.97 3.99 413
December-January 1990 4.40 4.32 4.34 4.22 4.54
Overall Mean , 1 442 | 4.34 413 | 416 4.28

Phase 3 (Mar 1990 - Jul 1991) - | Site 1| Site2 .| Site'’3 | Site4 | Site5
March-April 1990 3.86 4.40 4.30 3.58 4.32
Jung-July 1990 4.46 4.32 4.36
Septeinber-October 1990 3.92 4.20 3.91
December-January 1991 4.00 3.95 3.92
March-April 1991 4.89 5.00 4.74
June-JuIy 1991 3.34 3.56 3.69
Mean ' 4,08 4.24 4,16
Standard Devuatlon 0.53 0.48 0.39

4.32

0.48




Table 17b

Equitability Index

Quantitative Macroinvertebrate Sampling

Upper Three Runs Creek
Aiken County, SC
March 1990 - July 1991

Mean

0.81

0.73

0.64

0.76

0.88

0.89

0.78

Mean

0.77

0.79

0.86

0.85

0.97

0.83

- Mean

Phase 1 (Pre-Operational) - Site 1 Site2 | Site3 | Site4 | Site s
June-July 1987 0.83 0.87 0.70 0.92 0.85
September-October 1987 0.64 0.60 0.85 0.87 0.76
January-February 1988 0.74 0.65 0.64 0.50 0.64
March-Apil 1988 0.74 0.79 0.73 0.81 0.74
June-July 1988 0.95 1.00 0.89 0.83 0.77
September-October 198 0.79 0.97 1.08 0.88 0.89
OveralfMéan - - 0.83 0.76 0781 0.76 0.76

Phase 2 (Dec 1988 - Feb 1990) Site 1 Site2 | Site3 | Site4 ‘| Site 5
December-January 1989 0.79 0.78 0.68 0.86 0.76
March-Aprit 1989 0.84 0.89 0.75 0.73 0.80
June-July 1989 1.03 0.87 0.66 0.88 0.68
September-October 1989 0.93 0.76 0.88 0.77 0.96
December-January 1990 0.89 0.97 0.97 1.00 1.06
Overall Mean “091{ 0.83{ 077|082} ' 0.88

Phase 3 (Mar 1990 -Jut 1991) | Site1 | Site2 | Site 3 | Site4 '] Site5 -
March-Aprilt 1990 0.75 0.89 0.83 0.63 0.81
June-July 1990 1.03 0.88 0.97
September-October 1990 0.85 0.96 1.05
December-January 1991 0.72 0.66 0.59
March-Aprit 1991 0.89 0.83 0.93
June-July 1991 1.47 1.65 1.42
Mean = .o - 0.95 0.98 0.96
Standard Deviation 0.28 0.34 0.28
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0.96

1.22

1.12

0.75

0.88

1.51

1.07

0.27




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

|Parameter |

General Parameters:: - ~fUnits i A t:
Total Suspended Solids mg/L 9.8 10.5 17.3 4.3
Specific Conductance umhos/cm 27.0 28.8 28.5 109.7
Hardness mg/L 1.7 8.9 11.3 1.3
Alkalinity mg/L 2.50 2.75 2.82 9.63
Residual Chlorine mg/L < 0.05 < 0.05 0.05 < 0.05
Metals.(Total) Units: | - Site:1 27| - Site’2 | % Sjte
Chromium mg/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 1.5617 1.601 17.567
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 |.:Sitei5::| Effluent:
Chromium mg/L < 0.011 < 0.011 0.010 < 0.010
Copper mg/L < 0.013 < 0.011 0.011 < 0.011
Lead mg/L < 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 " Site’5:: | Effluent;
Nitrite Nitrogen mag/L < 0.05 < 0.05 0.05 < 0.13
Nitrate Nitrogen mg/L 0.13 0.17 0.19 7.62
Ammonia Nitrogen ma/L 0.29 0.26 0.28 0.24
Total Phosphate mg/L < 009 I« OMN 0.16 < 0.07
Ortho Phosphate mg/L < 004 |< 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.  (Units. .|~ Site1l - | . Site2 |- 8ite 5| Effluent
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 Site1.- | Site2: ~ Effluent:
pH units 5.63 5.48 7.31
Dissolved Oxygen mg/L 9.2 9.4 8.0
Temperature C 16.1 16.0 22.8
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Table 19

Ceriodaphnia Toxicity Testing Results

Upper Three Runs Creek;F/H Area ETF Effluent
Savannah River Site

Aiken, South Carolina

April 1990 - June 1991

Acute Toxicity |  Chionic Toxicity
Date
March 1980 39.54 3.0
June 1980 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 - 4710 C - 25.50
Standard Deviation N/A N/A
Note:

Acute Toxicity calculated by Trimmed Spearman Karber Analysis.
Chronic Toxicity calculated by Dunnett’s t Test with Bonferroni's Adjustment.
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50 SUMMARY AND CONCLUSIONS

Biological and chemical monitoring of Upper Three Runs Creek to assess the impact of F/H-Area.
ETF effluent was maintained on a quarterly basis during the period from March 1990 to July 1991,

Biological Monitoring

Biological monitoring included quarterly definitive toxicity testing of the effluent, quarterly
quantitative macroinvertebrate stream assessments and semi-annual qualitative macroinvertebrate.
stream assessments. Macroinvertebrate stream assessments were conducted at three sites,
including an upstream controi site (Site 1) and two downstream sites (Site 2 and Site §).

Macroinvertebrate stream assessments provided a species list of aquatic taxa as well as-
abundance data for each site. All three sampling sites proved to support species rich
communities of macroinvertebrates. Both quantitative and qualitative sampling indicated.the
greatest species richness values at downstream Site 2, although differences among sites were
not statistically significant.

Macroinvertebrate density averaged 248.4 organisms per square meter in Upper Three Runs

Creek over the study period. Similarly to the species richness pattern, macroinvertebrate density

was greatest at downstream Site 2, although differences among sites were not significant:

Midges were the dominant major taxonomic group in both quantitative samples (32.7%) and

qualitative samples (45.4%), followed by Trichoptera (quantitative 20.9%; qualitative 14.4%),

Plecoptera (quantitative 14.9%; qualitative = 12.6%), and beetles (quantitative 14.4%; qualitative -
3.3%). Percentages of major taxonomic groups did not vary significantly among sites except for:
Coleoptera, which were significantly more abundant at Site 2 that at other sites. Rheophilic-
organisms were the most abundant in both quantitative and qualitative samples, including the-
net-spinning caddisfty Hydropsyche elissoma, the blackfly larva Simulium jonesi and the midges:
Rheocricotopus robacki, Polypedilum convictum, Corynoneura sp. and Tvetenia discoloripes:
Predatory stoneflies (Perlesta placida) were among the most commonly collected organisms in-
qualitative sampling. No distinct shifts in community structure among sites was noted.
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A high proportion of pollution intolerant organisms was found at all sites. A mean EPT value of
12.6 was obtained for quantitative sampling and 18.0 for qualitative sampling. Hilsenhoff biotic
index values (quantitative data) ranged from a mean of 4.43 at Site 5 to 4.65 at Site 2, indicating
good to very good water quality at all sites. No significant differences in EPT values or biotic
index values were found among sites.

Total biomass (g/mz) varied seasonally, peaking in the spring quarter and reaching a minimum
in the summer quarter. No statistically significant differences among sites were found. Biomass
values were particularly low in July 1991.

Functional group analysis of the density data showed the macroinvertebrate community of Upper
Three Runs Creek was dominated by collectors of fine particulate organic matter (62%), evenly
split into collector-filterers and collector-gatherers. Predators and scrapers were also abundant,
numerically comprising 18.9% and 12.3% of the community respectively. Shredders were a minor
component of the macroinvertebrate community. The proportions of functional groups did not
vary significantly among sites with the exception of predators, which comprised a significantly
smaller percentage of the community at Site 2. Predators were the dominant functional group,
in terms of biomass, at all sites.

Biological parameters exhibited considerable seasonal variation during the study period. This
was most evident for species richness and diversity, which reached maximum levels in the spring,
and in the relative proportion of major taxonomic groups. Caddisflies, mayflies and midges
comprised a larger percentage of the community in the winter than in other seasons. Stoneflies
reached a peak in relative abundance in the spring and beetles in the summer. There were also
temporal trends which were not seasonally related. Inter-year differences were observed in
density values, which were substantially higher in all 1991 sampling periods than in 1890, and
in biotic index values, which were higher (poorer) in 1991. A number of biological parameter
values were aberrant in July 1991. Species richness, caddisfly density, and riffle beetle density
(and hence scrapers) all were higher in July 1991 than the previous five sampling periods,
especially in light of seasonal fluctuations. In contrast, the diversity of the community and density
of predators and shredder-herbivores was uncharacteristically low in July 1991. Aithough a shift
in community structure occurred, no clear evidence of water quality degradation was found.

81



Water Chemistry

Data from all three sites confirmed the acidic, low hardness characteristics of Upper Three Runs
Creek. Temperature values followed normal seasonal cycles and dissolved oxygen remained at
acceptable levels throughout the year. Evidence of elevated nutrient levels was found,
particularly Nitrate-Nitrogen and Total Phosphate. No differences in nutrient levels among sites,
however, were noted. Detectable levels of metals were generally not encountered, with the
exception of manganese and sodium. The only metal with elevated concentrations in the effluent
was sodium.

Chronic Toxicity Testing

F/H area effluent was found to be toxic to the test organism, Ceriodaphnia dubia, at 100%
effluent concentration. At 30% effiuent concentration no acute or chronic toxicity was found, with
the exception of the March 1990 test. Based upon these results, the effluent would not be
expected to be toxic to stream fauna at either the mean or 7Q10 discharge of the receiving
stream, which result in effluent dilutions of 1:370 and 1:225, respectively.

Conclusion

Analysis of the quarterly biomonitoring data indicates no evidence of impact upon the
macroinvertebrate communities of Upper Three Runs Creek by the F/H Area ETF effluent.
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APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

ALL SITES

DATE: March 23, 1990

CLIENT: S.R.S.

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

|{EPHEMEROPTERA (mayflies)

iSite1 [Site2 [Site5 | TOTAL

Baetis ephippiatus

Dannella simplex

Dolania americana

Ephemerella argo

ol=lain

Ephemerella invaria/rotunda

24

W

Eurylophella temporalis

Hexagenia limbata

Neoephemera youngi

Paraleptophlebia sp.

Pseudocloeon dubium

Pseudocloeon punctiventris

Stenonema modestum/smithae
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|ODONATA (dragonflies)

Boyeria vinosa

Calopteryx sp.

Gomphus (Gomphus) lividus

Perithemis sp.
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[PLECOPTERA (stoneflies)

Acroneuria abnormis

Haploperla brevis

Isoperia bilineata

Isoperla holochlora/lata

-—

Isoperla dicala

Leuctra sp.

Paragnetina kansensis

g Y
NI ==

Perlesta placida

78

Pteronarcys dorsata
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APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

DATE: March 23, 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
ALL SITES LOCATION: Aiken Co., SC

|Site 1 |Site2 [Site5 | TOTAL

|HEMIPTERA (true bugs) |
[Rhagovelia obesa ] 0] 0] 1]
[MEGALOPTERA |
Corydalus cornutus 2 0 0 2
[Nigronia serricornis 0 0 1 1
|TRICHOPTERA (caddisflies) |
/Agarodes libalis 0 1 0 1
Cernotina sp. 0 1 0 1
Cheumatopsyche sp. 9 44 2 S5 |
Chimarra sp. 0 1 0 I
Hydropsyche elissoma 44 69 16 129
Hydropsyche sp. 0 1 1 2
Hydroptila sp. 0 2 0 2
Lype diversa 1 0 0 1
Macrostemum carolina 1 0 0 1
Micrasema wataga 3 0 1 4
Neureclipsis sp. 0 1 0 1
Oecetis sp. 1 1 0 2
Phylocentropus sp. 0 6 2 8
Polycentropus sp. 4 0 1 5
Pycnopsyche sp. 1 0 0 1
Triaenodes sp. 3 6 3 12
[LEPIDOPTERA (maths) |
[Parapoynx obscuralis [ o] 1] 0] [ 1]




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

ASSESSMENT.

ALL SITES

DATE: March 23, 1990

CLIENT: S.R.S.

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

[Site1 [Site2 [Site 5 | TOTAL |

[COLEOPTERA (beetles)

Ancyronyx variegatus

Dineutus discolor

Macronychus glabratus

Optioservus sp.

Sperchopsis tessellatus

Stenelmis (larvae)
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[DIPTERA - misc. (true flies)

Antocha sp.

Atherix lantha

Bezzia sp. 2

Empididae

Hemerodromia sp.1

Hexatoma sp.

Probezzia sp. 1

Palpomyia sp. 4
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Simulium jonesi

b

n
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Simulium tuberosum

Tipula sp.1
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|DIPTERA- Chironomidae (midges)

Ablabesmyia janta

Ablabesmyia mallochi

Brillia flavifrons

Clinotanypus pinguis

Conchapelopia sp.

Cricotopus bicinctus

Cryptochironomus fulvus gp.

—

Lopescladius sp.

Microtendipes pedellus

Nanocladius sp.
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APPENDIX A : LISV OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.
DATE: March 23, 1990
CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
ALL SITES LOCATION: Aiken Co., SC

[Site 1 _[Site2 [Site5 |

Nilotanypus fimbriatus 0 1 0 1
Orthocladius carlatus 0 0 3 3
Orthocladius lignicola 0 1 1 2
Qrthocladius sp. 0 0 6 6
|Pagastiella ostansa 0 1 0 1
Paracladopelma undine 1 2 1 4
Parakiefferiella sp. A 1 0 0 1
Parakiefferiella sp.4 1 0 0 1
Paralauterborniella nigrohalteralis 0 0 2 2
Parametriocnemus lundbecki 1 7 10 18
Paramerina sp. 0 0 2 2
Polypedilum convictum 19 60 22 101
Polypedilum halterale 1 0 3 4
Polypedilum scalaenum 2 6 6 14
Potthastia longimana 0 0 3 3
Procladius sp. 0 0 2 2
Rheocricotopus robacki 21 25 8 54
Rheotanytarsus distinctissimus gp. 14 41 50 105
Rheotanytarsus exiguus gp. 1 2 0 3
Stenochironomus hilaris 1 0 2 3
Synorthocladius semivirens 0 2 0 2
Tanytarsus glabrescens gp. 0 1 2 3
Tanytarsus sp. Xlll Rutter 0 2 1 3
Thienemanniella fusca gp. 0 2 0 2
Thienemanniella xena gp. 0 1 0 1
Tribelos jucundum 1 1 24 26
Tvetenia discoioripes gp. 37 79 38 154
Tvetenia paucunca 0 1 1 2
[CRUSTACEA |

Cambarinae 0 0 1 1
Palaemonetes paludosus 3 13 16




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

ASSESSMENT.

DATE: March 23, 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
ALL SITES LOCATION: Aiken Co., SC

ISite 1 [Site2 [Site5 | TOTAL

[ANNELIDA (worms) |
Spirosperma sp. 0 1 1 2
Tubificidae 1 3
|MOLLUSCA (snails, clams) |
Campeloma sp. 5 10 0 15

Gillia altilis 0 6 4 10




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

ASSESSMENT.

SITE 1

EPHEMEROPTERA (mayflies)

Dannella simplex

Ephemerelia argo

Ephemerella invaria/rotunda
Hexagenia limbata
Neoephemera youngi
Paraieptophlebia sp.
Stenonema modestum/smithae

ODONATA (dragonflies)

Boyeria vinosa
Perithemis sp.

PLECOPTERA (stoneflies)

Acroneuria abnormis
isoperla holochlora/lata
Isoperla dicala

Leuctra sp.
Paragnetina kansensis
Perlesta placida
Pteronarcys dorsata

MEGALOPTERA

Corydalus cornutus

DATE: March 23, 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION: Aiken Co. SC
Mud TOTAL
0 1 0 1
0 1 0 1
1 7 0 8
0 0 6 6
0 3 0 3
0 1 0 1
1 1 1 3
1 0 1
0 0 1
0 1 0 1
0 2 0 2
0 4 1 5
0 1 0 1
0 2 0 2
0 31 0 31
0 11 0 11
0 2



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

ASSESSMENT.

SITE 1

TRICHOPTERA (caddisflies)

Cheumatopsyche sp.
Hydropsyche elissoma
Lype diversa
Macrostemum carolina
Micrasema wataga
Oecetis sp.
Phylocentropus sp.
Pycnopsyche sp.
Triaenodes sp.

COLEOPTERA (beetles)

Macronychus glabratus
Optioservus sp.

DIPTERA - misc. (true flies)

Antocha sp.
Atherix lantha
Bezzia sp. 2
Hexatoma sp.
Probezzia sp.
Simulium jonesi

DATE: March 23, 1990

CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co. SC
Sand Snag Mud TOTAL
0 7 2 9
0 41 3 44
0 0 1 1
0 1 0 1
0 3 0 3
0 1 0 1
0 0 4 4
0 0 1 1
0 1 2 3
0 3 0 3
0 1 0 1
0 1 0 1
0 1 0 1
1 0 2 3
0 0 1 1
2 0 0 2
0 14 0 14



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

DATE: March 23, 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITE1 LOCATION: Aiken Co. SC

Sand Snag Mud TOTAL

DIPTERA- Chironomidae (midges)

Ablabesmyia janta

Brillia flavifrons

Clinotanypus pinguis
Conchapelopia sp.
Cricotopus bicinctus
Cryptochironomus fulvus gp.
Microtendipes pedellus
Paracladopelma undine
Parakiefferiella sp. A
Parakiefferiella sp.4
Parametriocnemus lundbecki
Polypedilum ¢onvictum
Polypedilum halterale
Polypedilum scalaenum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Stenochironomus hilaris
Tribelos jucundum

Tvetenia discoloripes gp.
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CRUSTACEA

Palaemonetes patudosus 0 0 3 3
ANNELIDA (worms)

Tubificidae 0 0 1 1
MOLLUSCA (snails, clams)

Campeloma sp. 0 0 5 5



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

ASSESSMENT.

SITE 2

EPHEMEROPTERA (mayflies)

Baetis ephippiatus

Dannella simplex

Dolania americana
Ephemerella argo

Ephemerella invaria/rotunda
Eurylophella temporalis
Neoephemera youngi
Pseudoclceon dubium
Pseudocloeon punctiventris
Stenonema modestum/smithae

ODONATA (dragonflies)

Boyeria vinosa
Calopteryx sp.
Gomphus (Gomphus) lividus

PLECOPTERA (stoneflies)

Isoperia bilineata
Isoperla holochiora/lata
Isoperla dicala

Leuctra sp.
Paragnetina kansensis
Perlesta placida
Pteronarcys dorsata

DATE: March 23, 1990

CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co. SC
Sand Snag Mud TOTAL
0 2 0 2
0 0 1 1
1 0 0 1
0 2 0 2
0 24 0 24
0 2 0 2
0 1 0 1
0 2 0 2
0 4 0 4
0 12 0 12
0 1 0 1
0 0 1 1
0 0 3 3
0 2 0 2
0 10 0 10
0 1 0 1
0 2 0 2
0 2 0 2
0 43 0 43
0 11 0 11



APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATZ IN-STREAM

ASSESSMENT.

SITE2

TRICHOPTERA (caddisflies)

Agarodes libalis
Cernotina sp.
Cheumatopsyche sp.
Chimarra sp.
Hydropsyche elissoma
Hydropsyche sp. A
Hydroptila sp.
Neureclipsis sp.
Oecetis sp.
Phylocentropus sp.
Triaenodes sp.

LEPIDOPTERA (moths)
Parapoynx obscuralis
COLEOPTERA (beetles)

Ancyronyx variegatus
Dineutus discolor
Macronychus glabratus
Optioservus sp.

DIPTERA - misc. (true flies)

Atherix lantha
Empididae
Probezzia sp.
Simulium jonesi
Simulium tuberosum

DATE: March 23, 1990

CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co. SC
Sand Snag Mud TOTAL
0 1 0 1
0 0 1 1
0 43 1 44
0 1 0 1
0 69 0 69
0 1 0 1
0 2 0 2
0 1 0 1
0 1 0 1
1 0 5 6
0 4 2 6
0 1 0 1
0 1 0 1
0 5 0 5
0 1 0 1
0 2 0 2
0 1 0 1
0 1 0 1
0 0 4 4
1 26 0 27
0 1 0 1



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

ASSESSMENT.

SITE 2

DIPTERA- Chironomidae (midges)

Ablabesmyia mallochi
Clinotanypus pinguis
Conchapelopia sp.
Cryptochironomus fulvus gp.
Microtendipes pedellus
Nanocladius sp.

Nilotanypus fimbriatus
Orthocladius lignicola
Pagastiella ostansa
Paracladopeima undine
Parametriocnemus lundbecki
Polypedilum convictum
Polypedilum scalaenum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Synorthocladius semivirens
Tanytarsus glabrescens gp.
Tanytarsus sp. Xill Rutter
Thienemanniella fusca gp.
Thienemanniella xena gr:.
Tribelos jucundum

Tvetenia discoloripes gp.
Tvetenia paucunca

CRUSTACEA
Palaemonetes paludosus
ANNELIDA (worms)

Spirosperma sp.
Tubificidae

DATE: March 23, 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION: Aiken Co. SC

Sand Snag Mud TOTAL

0 1 0 1
0 0 1 1
0 6 3 9
3 3 3 9
0 0 3 3
0 0 1 1
0 1 0 1
0 1 0 1
0 0 1 1
0 0 2 2
0 5 2 7
1 59 0 60
3 1 2 6
0 25 0 25
0 41 0 41
0 1 1 2
0 2 0 2
0 1 0 1
1 1 0 2
0 2 0 2
0 1 0 1
0 1 0 1
1 78 0 79
0 1 0 1
0 7 6 13
0 0 1 1
1 0 0 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 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 QUALITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITES

EPHEMEROPTERA (mayflies)

Dannella simplex

Dolania americana
Ephemerella argo
Ephemerelia invaria/rotunda
Eurylophella temporalis
Neoephemera youngi
Pseudocloeon punctiventris

ODONATA (dragonflies)
Gomphus (Gomphus) lividus
PLECOPTERA (stoneflies)
Haploperla brevis

Isoperla dicala

Leuctra sp.

Paragnetina kansensis
Perlesta placida
Pteronarcys dorsata
HEMIPTERA (true bugs)
Rhagovelia obesa

MEGALOPTERA

Nigronia serricornis

DATE: March 23, 1990

CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co. SC
Sand Snag Mud TOTAL
1 0 0 1
2 0 0 2
1 0 0 1
0 1 0 1
2 0 0 2
2 0 0 2
0 1 0 1
1 1 0 2
0 0 1 1
0 0 0 10
0 1 0 1
0 3 0 3
1 3 0 4
0 1 0 1
0 1 0 1
0 0 1 1



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

ASSESSMENT.

SITES

TRIC'HOPTERA (caddisflies)

Cheumatopsyche sp.
Hydropsyche elissoma
Hydropsyche sp. A
Micrasema wataga
Phylocentropus sp.
Polycentropus sp.
Triaenodes sp.

COLEOPTERA (beetles)

Optioservus sp.
Sperchopsis tessellatus
Stenelmis (larvae)

DIPTERA - misc. (true flies)

Atherix lantha
Bezzia sp. 2
Empididae
Hemerodromia sp. 1
Probezzia sp.
Palpomyia sp. 4
Simulium jonesi
Tipula sp.1

DATE: March 23, 1990

CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co. SC
Sand Snay Mud TOTAL
0 2 0 2
0 16 0 16
0 1 0 1
1 0 0 1
0 0 2 2
1 0 0 1
3 0 0 3
0 3 0 3
0 0 1 1
0 4 1 5
0 2 0 2
0 1 1 2
0 4 0 4
0 2 0 2
1 0 1 2
3 0 0 3
0 9 0 9
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
SITES LOCATION: Aiken Co. SC

Sand Snag Mud TOTAL

DIPTERA- Chironomidae (midges)

Ablabesmyia mallochi
Conchapelopia sp.
Cryptochironomus fulvus gp.
Lopesciadius sp.

Orthocladius carlatus
Orthocladius lignicola
Orthocladius sp.

Paracladopelma undine
Paralauterborniella nigrohaiteralis
Parametriocnemus lundbecki
Polypedilum convictum 1
Polypedilum halterale
Polypedilum scalaenum
Paramerina sp.

Potthastia longimana

Procladius sp.

Rheocricotopus robacki
Rheotanytarsus distinctissimus gp. 2
Stenochironomus hilaris
Tanytarsus glabrescens gp.
Tanytarsus sp. Xlil Rutter
Tribelos jucundum

Tvetenia discoloripes gp.
Tvetenia paucunca
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CRUSTACEA
Cambarinae 0 0 1 1
ANNELIDA (worms)

Spirosperma sp.
Tubificidae 0
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APPENDIX A : LIST OF SPECIES FOR QUALITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: March 23, 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
SITES LOCATION: Aiken Co. SC

Sand Snag Mud TOTAL

MOLLUSCA (snails, clams)

Gillia altilis 0 0 4 4



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

ASSESSMENT.

DATE: OCTOBER 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
ALL SITES LOCATION: Aiken Co., SC

[Site1 [Site2 [Site5 | TOTAL

|EPHEMEROPTERA (mayflies) - ]
Baetis ephippiatus 1 3 0 4
Baetis frondalis 0 1 0 1
Centroptilum sp. 0 1 0 1
Dolania americana 1 3 0 4
Eurylophelia sp. 0 1 0 1
Neoephemera youngi 1 4 7 12
Paraleptophlebia sp. 3 11 2 16
Stenonema modestum/smithae 3 7 10 20
[ODONATA (dragonflies) ]
Boyeria vinosa 0 1 3 4
Calopteryx sp. 0 2 1 3
Gomphus (Gomphus) lividus 0 0 1 1
Neurocordulia sp. 1 0 0 1
[PLECOPTERA (stoneflies) =~ |
Acroneuria abnormis 6 2 5 13
Isoperia sp. 1 0 0 1
Leuctra sp. 1 1 1 3
Paragnetina kansensis 9 0 6 15
Pteronarcys dorsata 3 1 7 11
|[HEMIPTERA Qruebugs) - .= |
Metrobates hesperius 0 0 1 1
Gerris remigis 0 0 1 1
Ochterus sp. 0 1 0 1
Rhagovelia obesa 0 5 1 6




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

ASSESSMENT.

DATE: OCTOBER 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
ALL SITES LOCATION: Aiken Co., SC

[Site2 [Site 5 |

[MEGALOPTERA
Corydalus cornutus 1 0 0 1
Chauliodes rastricornis 0 1 0
Nigronia serricornis 0 0 1
[TRICHOPTERA (caddisflies) -
|Agarodes libalis 0 1 0 1
Anisocentropus pyraloides 0 0 1 1
Brachycentrus numerosus 3 1 0 4
Cheumatopsyche sp. 0 1 0 1
Hydropsyche elissoma 5 3 1 9
Lepidostoma sp. 0 1 0 1
Oecetis sp. 0 2 0 2
Ptilostomis sp. 0 1 0 1
Polycentropus sp. 0 1 0 1
Pycnopsyche sp. 0 0 1 1
Triaenodes sp. 5 1 0 6
[LEPIDOPTERA (moths) ==
[Parapoynx obscuralis o 2] o] [ 2]




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

ASSESSMENT.

ALL SITES

DATE: OCTOBER 1930

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION:

{Site 1 [Site 2

[Site 5

[COLEOPTERA (beetles)

Ancyronyx variegatus

Anchytarsus bicolor

Copelatus glyphicus

Cyphon sp.

Dineutus discolor

Gyrinus sp. (larvae)

Hydaticus sp.

Hydroporus sp.

Macronychus glabratus

Optioservus sp.

Oulimnius latisculus

Peltodytes sp.

Sperchopsis tessellatus

Ste:ieimis sp. (larvae)
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[DIPTERA - misc. (true flies)

Atherix lantha

Culex sp.

Erioptera /Ormosia sp.

Hemerodromia sp. 1

Probezzia sp.

Simulium jonesi

Simulium snowi

Simulium tuberosum

Tipula (Yamato.) nr strepens

Tipula sp.1

Tipula (Yamato.) sp.7
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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
ALL SITES LOCATION: Aiken Co., SC
[Site 1 [Site2 [Site5 | TOTAL

|DIPTERA- Chironomidae (midges)

S—

Ablabesmyia mallochi
Conchapelopia sp.

Corynoneura sp. 3

Corynoneura sp. 4
Cryptochironomus fulvus gp.
Microtendipes pedellus
Paralauterborniella nigrohaiteralis
Paramerina sp.
Parametriocnemus lundbecki [
Polypedilum convictum
Rheocricotopus robacki 1
Rheosmittia sp.

Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Stenochironomus hilaris
Tanytarsus sp.

Tanytarsus sp. XVI Rutter
Thienemanniella fusca gp.
Thienemanniella xena gp.

Tribelos jucundum

Tvetenia discoloripes gp.

Unniella muitivirga
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[CRUSTACEA | ]

Caecidotea sp. 1 0
Cambarinae 1 2 2 5
Palaemonetes paludosus 2 14 6

o
-

[ANNELIDA(worms) -~~~ |

Pristina sp.
Tubificidae 4 4 8 16

o
o
-
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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
ALL SITES LOCATION: Alken Co., SC

[Site1 [Site2 [Site5 | TOTAL

[MOLLUSCA (snails, clams) . |
Campeloma sp. 1 6 0 7
Gillia altilis 1 1 5
Elliptio sp. 0 1 0 1




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

ASSESSMENT.

SITE 1

EPHEMEROPTERA (mayflies)

Baetis ephippiatus

Dolania americana
Neoephemera youngi
Paraleptophiebia sp.
Stenonema modestum/smithae

ODONATA (dragonflies)
Neurocordulia sp.
PLECOPTERA (stoneflies)

Acroneuria abnormis
Isoperla sp.

Leuctra sp.
Paragnetina kansensis
Pteronarcys dorsata

MEGALOPTERA

Corydalus cornutus
/
TRICHOPTERA (caddisflies)

Brachycentrus numerosus
Hydropsyche elissoma
Triaenodes sp.

DATE: OCTOBER 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION: Aiken Co., SC

sand  snag mud TOTAL

0 1 0 1
0 1 0 1
1 0] 0 1
0 0 3 3
0 3 0 3
0 1 0 1
0 6 0 6
0 1 0 1
0 1 0 1
0 9 0 9
1 2 0 3
0 1 0 1
0 1 2 3
1 4 0 5
0 0 5 5



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

ASSESSMENT.

SITE 1

COLEOPTERA (beetles)

Anchytarsus bicolor
Ancyronyx variegatus
Copelatus glyphicus
Dineutus discolor
Gyrinus sp.

Hydroporus sp.
Oulimnius latisculus
Sperchopsis tessellatus
Stenelmis sp. (larvae)

DIPTERA - imisc. (true flies)

Atherix lantha

Erioptera /Ormosia sp.
Probezzia sp.

Simulium jonesi

Tipula (Yamato.) nr strepens

DIPTERA- Chironomidae (midges)

Ablabesmyia mallochi
Conchapelopia sp.
Corynoneura sp. 3
Cryptochironomus fulvus gp.
Microtendipes pedsilus
Parametriocnemus lundbecki
Paramerina sp.

Polypedilum convictum
Rheocricotopus robacki
Rheosmittia sp.
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Stenochironomus hilaris
Tanytarsus sp.

sand

snag

DATE: OCTOBER 1990

CLIENT: S.R.S.

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

mud TOTAL
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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
SITE1 LOCATION: Aiken Co., SC

sand snag mud TOTAL

Thienemanniella fusca gp. 0 3 0
Tvetenia discoloripes gp. 0 1 1
Unniella multivirga 0 0 1 1
CRUSTACEA
Asellus sp. 0 1 0 1
Cambarinae 0 1
Palaemonetes paludosus 0 1 1 2
ANNELIDA (worms)
Tubificidae 0 4 0 4
MOLLUSCA (snails, clams)
Gillia altilis 0 0 1 1
Campeloma sp. 0 0 1 1



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

ASSESSMENT.

SITE 2

EPHEMEROPTERA (mayflies)

Baetis ephippiatus

Baetis frondalis

Centroptilum sp.

Dolania americana
Eurylophella sp.

Neoephemera youngi
Paraleptophiebia sp.
Stenonema modestum/smithae

ODONATA (dragonflies)

Boyeria vinosa
Calopteryx sp.

PLECOPTERA (stoneflies)
Acroneuria abnormis
Leuctra sp.

Pteronarcys dorsata

HEMIPTERA (true bugs)

Ochterus sp.
Rhagovelia obesa

MEGALOPTERA

Chauloides rastricornis

DATE: OCTOBER 1990

CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co., SC
sand snag, mud TOTAL
0 0 3 3
0 0 1 1
0 0 1 1
0 0 3 3
0 1 0 1
0 3 1 4
1 7 3 11
0 5 2 7
0 1
0 1 2
0 2 0 2
0 0 1 1
0 1 0 1
0 1 0 1
0 0 5 5
0 0 1 1



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

ASSESSMENT.

SITE2

TRICHOPTERA (caddisflies)

Agarodes libalis
Brachycentrus numerosus
Cheumatopsyche sp.
Hydropsyche elissoma
Lepidostoma sp.

Oecetis sp.

Polycentropus sp.
Ptilostomis sp.
Triaenodes sp.

LEPIDOPTERA (moths)
Parapoynx obscuralis
COLEOPTERA (beetles)

Cyphon sp.

Hydroporus sp.
Macronychus glabratus
Optioservus sp.
Sperchopsis tessellatus
Peltodytes sp.

DIPTERA - misc. (true flies)

Atherix lantha

Culex sp.

Erioptera /Ormosia sp.
Hemerodromia sp. 1
Simulium jonesi
Simulium tuberosum
Tipula sp. 1

DATE: OCTOBER 1990

ZLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co., SC
sand snag mud TOTAL
v 0 1 1
0 1 0 1
0 1 0 1
0 3 0 3
0 1 0 1
0 2 0 2
0 1 0 1
0 0 1 1
0 0 1 1
0 0 2 2
1 0 1 2
0 0 3 3
0 2 0 2
0 2 0 2
0 1 0 1
0 1 0 1
0 1 0 1
0 0 1 1
1 0 0 1
0 1 0 1
1 0 0 1
0 1 0 1
0 0 1 1



s

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

ASSESSMENT.

SITE 2

DIPTERA- Chironomidae (midges)

Ablabesmyia mallochi
Conchapelopia sp.
Cryptochironomus fulvus gp.
Paratauterborniella nigrohalteralis
Paramerina sp.

Polypedilum convictum
Tanytarsus sp.

Tvetenia discoloripes gp.

Unniella multivirga

CRUSTACEA

Cambarinae
Palaemonetes paludosus

ANNELIDA (worms)
Tubificidae

MOLLUSCA (snails, clams)
Campeloma sp.

Gillia altilis
Elliptio sp.

DATE: OCTOBER 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION: Aiken Co., SC

sand snhag mud TOTAL

0 1 1 2
0 1 2 3
2 0 0 2
1 0 2 3
1 5 2 8
0 7 2 9
1 0 0 1
0 1 0 1
0 1 1 2
0 2 0 2
0 7 7 14
2 1 1 4
1 4 1
0 0 1 1
0 0 1 1



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

ASSESSMENT.

SITES

EPHEMEROPTERA (mayflies)
Neoephemera youngi

Paraleptophiebia guttata
Stenonema modestum/smithae

ODOWATA (dragonflies)
Boyeria vinosa

Calopteryx sp.

Gomphus (Gomphus) livic'us
PLECOPTERA (stoneflies)

Acroneuria abnormis
Leuctra sp.
Pteronarcys dorsata
Paragnetina kansensis

HEMIPTERA (true bugs)
Gerriss remigis

Metrobates hesperius
Rhagovelia obesa
MEGALOPTERA

Nigronia serricornis
TRICHOPTERA (caddisflies)
Anisocentropus pyraloides

Hydropsyche elissoma
Pycnopsyche sp.

DATE: OCTOBER 1990

CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co., SC
sand snag mud TOTAL
0 7 0 7
1 1 0 2
1 5 4 10
0 2 1 3
0 1 0 1
1 0 0 1
0 5 0 5
0 0 1 1
0 6 1 7
0 5 1 G
1 0 0 1
1 0 0 1
0 1 0 1
0 1 0 1
0 1 0 1
0 1 0 1
0 0 1 1



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

SITES

COLEOPTERA (beeties)

Copelatus glyphicus
Dineutus discolor
Gyrinus sp. (larvae)
Hydaticus sp.
Macronychus glabratus
Optioservus sp.
Sperchopsis tessellatus
Stenelmis sp. (larvae)

DIPTERA - misc. (true flies)

Atherix lantha

Culex sp.

Erioptera /Ormosia sp.
Simulium jonesi
Simulium snowi

Tipula sp.1

Tipula (Yamato.) sp.7

DIPTERA- Chironomidae (midges)

Ablabesmyia mallochi
Conchapelopia sp.
Corynoneura sp. 4
Parametriocnemus lundbecki
Polypedilum convictum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Tanyiarsus sp. XVI Rutter
Thienemanniella fusca gp.
Thienemanniella xena gp.
Tribelos jucundum

Tvetenia discoloripes gp.

DATE: OCTOBER 1990

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION: Aiken Co., SC

sand snag mud TOTAL

0 1 0 1
0 0 2 2
0 2 1 3
0 1 0 1
0 0 1 1
0 2 0 2
0 2 0 2
0 0 2 2
0 2 1 3
0 0 1 1
0 0 3 3
0 1 2 3
0 1 2 3
0 3 1 4
0 1 0 1
0 0 1 1
0 0 1 1
0 1 1 2
0 0 1 1
0 1 12 13
0 0 4 4
0 0 1 0
0 2 0 2
0 0 1 1
0 0 2 2
0 1 2 3
0 0 2 2
0 1 0 1



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

ASSESSMENT.

SITES

CRUSTACEA

Cambarinae
Palaemonetes paludosus

ANNELIDA (worms)

Pristina sp.
Tubificidae

MOLLUSCA (snails, clams)

Gillia altilis

DATE: OCTOBER 1990

CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co., SC
sand snag mud TOTAL
1 1 0 2
0 6 0 6
1 0 0 1
0 5 3 8
1 0 4 5



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

DATE: March 1991

CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co. SC
[Site1 [Site2 [Site5 |

[EPHEMEROPTERA (mayflies) |
Baetis propinquus 2 0 0 2
Dannella simplex 1 0 0 1
Dolania americana 0 0 2 2
Ephemerella argo 1 1 2 4
Ephemerella dorothea 3 3 2 8
Ephemerella catawba gp. 4 0 3 7
Hexagenia limbata 3 0 0 3
Neoephemera youngi 1 0 2 3
Pseudocloeon bimaculatus 0 0 1 1
Pseudocloeon punctiventris 1 0 1 2
Stenonema modestum/smithae 6 0 7 13
{ODONATA (dragontfiies) j
Boyeria vinosa 0 0 1 1
Calopteryx sp. 1 0 0 1
Progomphus sp. 0 1 0 1
Tetragoneuria costalis/cynosura 0 0 1 1
[PLECOPTERA (stoneflies) ]
Acroneuria abnormis 3 0 1 4
Acroneuria mela 0 0 1 1
Amphinamura delosa 0 1 0 1
Isoperia lata/holochlora 0 2 0 2
Isoperla dicala 16 1 11 28
Leuctra sp. 0 0 4 4
Paragnetina kansensis 6 3 6 15
Perlesta placida 10 6 21 37
Pteronarcys dorsata 2 0 0 2




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

ASSESSMENT.

DATE: March 1991

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION: Aiken Co. SC

|Site1 [Site2 |[Site5 |

[HEMIPTERA (truebugs) ]
[Rhagovelia obesa i 1] 0] 0] [ 1]
[MEGALOPTERA. .~~~ .= . . . |
Nigronia serricornis [ 0] 0] 1] [ 1]
(TRICHOPTERA (caddisflies) |
Cheumatopsyche sp. 10 2 10 22
Hydropsyche elissoma 14 8 15 37
Micrasema wataga 1 0 1 2
Neureclipsis sp. 0 0 1 1
Phylocentropus sp. 0 3 1 4
Triaenodes sp. 1 1 0 2
ICOLEOPTERA (beatles) - ..~ - |
Ancyronyx variegatus 0 1 0 1
Dineutus assimilis 0 0 1 1
Dineutus discoior 0 0 2 2
Gonielmis dietrichi 1 0 0 1
Hydroporus sp. 0 0 1 1
Macronychus glabratus 1 1 2 4
Stenelmis sp. (larvee) 1 0 2 3




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

ASSESSMENT.

DATE: March 1991

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION: Aiken Co. SC

[Site 1 [Site2 [Site5 | [TOTAL]

[DIPTERA - misc. (true flies) ' i
Antocha sp. 1 0 0 1
Atherix lantha 1 0 1 2
Bezzia sp. 0 0 1 1
Dolichopodidae 1 0 0 1
Erioptera /Ormosia sp. 0 1 0 1
Hemerodromia sp. 1 3 1 7 11
Hemerodromia sp. 2 0 1 0 1
Probezzia sp. 1 8 0 9
Stilobezzia sp. 0 1 0 1
Simulium jonesi 0 3 7 10
Tipula sp. A 0 0 1 1
Tipula (Yamatotipula) sp.7 0 0 1 1
Wiedemannia sp. 1 0 1 2
[DIPTERA- Chironomidae (midges) |
Ablabesmyia mallochi 2 0 2 4
Brillia flavifrons 0 3 2 5
Cladotanytarsus sp. A 2 1 2 5
Cricotopus bicinctus 6 0 5 11
Cryptochironomus fulvus gp. 1 7 3 11
Cryptochironomus blarina 0 1 1 2
Kloosia sp. ’ 0 2 1 3
Lauterborniella agrayloides 0 0 1 1
Meropelopia americana 3 3 7 13
Microtendipes nr. rydalensis 0 1 0 1
Orthocladius carlatus 4 2 5 11
Orthocladius annectens 1 0 0 1
[Pagastielia ostansa 0 3 0 3
Paramerina sp. 0 0 4 4
Paraciadopelma loganae 0 1 0 1
Paracladopelma undine 1 2 1 4
Parakiefferiella sp. A 1 1 0 2
Paralauterborniella nigrohalteralis 0 9 2 1




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

ASSESSMENT.

DATE: March 1991

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION: Aiken Co. SC

[Site2 [Site5 |

Parametriocnemus lundbecki 1 2 10 13
Polypedilum convictum 5 14 31 60
Polypedilum fallax 0 0 1 1
Polypedilum halterale 0 12 3 15
Polypedilum scalaenum 0 8 2 10
Potthastia longimana 1 0 0 1
Rheocricotopus robacki 6 4 28 38
Rheotanytarsus distinctissimus gp. 1 9 3 23
Rheotanytarsus exiguus gp. 1 17 3 21
Synorthocladius semivirens 1 0 1 2
Tanytarsus glabrescens gp. 1 1 0 2
Tanytarsus sp. | Cantrell 1 2 0 3
Tanytarsus sp. IX Rutter 1 0 0 1
Tanytarsus sp. Xii Rutter 0 2 0 2
Tanytarsus sp. XV| Rutter 1 3 2 6
Thienemanniella fusca gp. 2 0 2 4
Thienemanniella xena gp. 1 0 0 1
Tribelos jucundum 1 5 3 9
Tvetenia discoloripes gp. 8 10 9 27
Tvetenia paucunca 2 0 2 4
Unniella multivirga 1 1 0 2
Xylotopus par 1 0 0 1
[CRUSTACEA
[Palaemonetes paludosus 3] 4] 8] [ 15]
[ANNELIDA (worms)
[Tubificidae o] 2] 2] [ 4]




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

ASSESSMENT.
DATE: March 1991
CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
LOCATION: Aiken Co. SC
[Site 1 _[Site2 [Site 5 ]
[MOLLUSCA (snails, clams) B
Gillia altilis 1 1 0 2
Campeloma sp. 4 13
[ACARL | ]
[Hydracarina N 0]

March 1991 qualitative macroinvertebrate samples were not separated by
habitat.



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE

IN-STREAM ASSESSMENT.,

ALL SITES

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

[Site1 [Site2 |[Site3 [Sited4 |Site5 |TOTAL |

[EPHEMEROPTERA (mayflies)

Baetis intercalaris 0 0 1 0 0 1
Ephemerella argo 0 3 5 2 2 12
Ephemerella dorothea 1 3 9 1 2 16
Ephemerella invaria/rotunda 0 6 13 9 13 41
Heptagenia flavescens 0 1 0 2 1 4
Neoephemera youngi 0 0 0 0 2 2
Pseudocloeon punctiventris 0 1 1 0 0 2
Stenonema modestum/smithae 0 1 6 0 1 8
|PLECOPTERA (stoneflies) ]

Acroneuria abnormis 4 11 12 6 5 38
Acroneuria mela 1 0 1 2 4 8
Helopicus subvarians 1 0 0 0 0 1
Isoperla bilineata 11 0 0 0 0 11
Isoperia lata/holochlora 0 0 0 0 1

Isoperla dicala 3 6 8 8 11 36
Leuctra sp. 0 0 0 0 1 1
Paragnetina kansensis 8 10 8 6 ) 38
Perlesta placida 5 4 25 18 24 76
Pteronarcys dorsata 4 6 8 6 18 42
IMEGALOPTERA |

|Corydalus cornutus | 1] 1] of o} 0| 2|




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE

IN-STREAM ASSESSMENT.

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
ALL SITES LOCATION: Aiken Co. SC

{Site1 [Site2 [Site3 [Site4 [Site5 [TOTAL]

[TRICHOPTERA (caddisfiies) -
Brachycentrus numerosus 0 0 5 2 6 13
Cheumatopsyche sp. 5 3 8 3 7 26
Chimarra sp. 0 0 1 0 0 1
Hydropsyche elissoma 34 25 83 61 37 210
Hydroptila sp. 0 0 0 0 1 1
Lype diversa 1 0 0 0 0 1
Micrasema wataga 0 0 1 0 0 1
I{LEPIDOPTERA (moths) ]
[Parapoynx obscuralis [ 1| 0] 0| 0] 0| 1]
|COLEOPTERA (beetles) B
Anchytarsus bicolor 0 0 0 0 1 1
Ancyronyx variegatus 0 1 0 0 0 1
Dineutus (larvae) 0 1 0 0 1 2
Gonielmis dietrichi 0 0 1 0 0 1
Macronychus glabratus 3 13 2 2 2 22
Optioservus sp. 1 0 0 2 0 3
Stenelmis crenata 0 4 3 6 0 13
Stenelmis convexula 2 4 0 6 0 12
Steneimis (larvae) 0 3 7 3 5 18

[DIPTERA - misc. (true fiies)

Atherix lantha

Clinocera sp.

Chelifera sp.

Hemerodromia

Simulium jonesi

Simulium tuberosum

Tipula (Yamato.) sp.7
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE
IN-STREAM ASSESSMENT.

DATE: April 20, 1990
CLIENT: S.R.S.
STREA Upper Three Runs Creek
ALL SITES LOCATION: Alken Co. SC

[Site1 [Site2 [Site3 [Sited4 [Site5 [TOTAL |

|DIPTERA- Chironomidae (midges) {

Brillia flavifrons
Cladotanytarsus sp.
Conchapelopia sp.
Corynoneura sp. 3
Cryptochironomus fulvus gp.
Orthocladius sp.

[Pagastiella ostansa
Parakiefteriella sp. A
Parametriocnemus lundbecki
Polypedilum convictum
Polypedilum fallax
Polypedilum illinoenss
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Tanytarsus glabrescens gp.
Tanytarsus sp. XV| Rutter
Thienemanniella fusca gp.
Thienemannielia xena gp.
Tvetenia discoloripes gp.
Tvetenia paucunca
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

EPHEMEROPTERA (mayflies)

Ephemerella dorothea
PLECOPTERA (stoneflies)

Acroneuria abnormis
Acroneuria mela
Helopicus subvarians
Isoperla bilineata
Isoperia dicala
Paragnetina kansensis
Periesta placida
Pteronarcys dorsata

MEGALOPTERA
Corydalus cornutus
TRICHOPTERA (caddisflies)
Cheumatopsyche sp.
Hydropsyche elissoma
Lype diversa
LEPIDOPTERA (moths)
Parapoynx obscuralis
COLEOPTERA (beeties)
Macronychus glabratus
Optioservus sp.

Stenelmis convexula

DIPTERA - misc. (true flies)

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL
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1 0 0 1
0 0 1 4
0 0 0 1
0 1 0 1
1 10 0 11
0 0 3 3
1 3 1 8
2 0 0 5
4 0 0 4
1 0 0 1
0 1 3 5
21 1 6 34
0 0 0 1
0 0 0 1
0 0 1
1 0 0 1
0 0 0 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

Simulium jonesi
DIPTERA- Chironomidae (midges)

Cladotanytarsus sp.
Conchapelopia sp.

Parakiefferielia sp. A
Parametriocnemus lundbecki
Polypedilum convictum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Tvetenia discoloripes gp.

Tvetenia paucunca

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

000020 =200
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7 1 0 13
0 0 0 1
0 0 0 1
0 0 0 1
0 0 0 1
5 2 0 8
0 0 0 1
1 0 1 2
1 0 0 1
6 0 1 9
1 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

EPHEMEROPTERA (mayflies)

Ephemerella argo

Ephemerella dorothea
Ephemerella invaria/rotunda
Heptagenia flavescens
Pseudoclioeon punctiventris
Stenonema modestum/smithae

PLECOPTERA (stoneflies)

Acroneuria abnormis
Isoperia dicala
Paragnetina kansensis
Perlesta placida
Pteronarcys dorsata

MEGALOPTERA
Corydalus cornutus
TRICHOPTERA (caddisflies)

Cheumatopsyche sp.
Hydropsyche elissoma

COLEOPTERA (beetles)

Ancyronyx variegatus
Dineutus (larvae)
Macronychus glabratus
Stenelmis crenata
Steneimis convexula
Stenelmis (larvae)

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL
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0 2 0 3
1 2 0 3
2 2 2 6
1 0 0 1
0 1 0 1
0 1 0 1
3 2 0 1
3 2 0 6
1 1 1 10
2 2 0 4
1 5 0 6
0 1 0 1
2 0 0 3
7 11 25
0 0 0 1
0 0 1 1
8 2 0 13
3 1 0 4
4 0 0 4
2 0 0 3



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

DIPTERA - misc. (true flies)

Simulium jonesi
Simulium tuberosum
Tipula (Yamato.) sp.7

DIPTERA- Chironomidae (midges)

Brillia flavifrons
Conchapelopia sp.
Cryptochironomus fulvus gp.
Orthocladius sp.

Pagastiella ostansa
Polypedilum convictum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Tanytarsus glabrescens gp.
Tanytarsus sp. XVi Rutter
Thienemanniella fusca gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Cresk
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

[ 2 = =

- OO0 - NONW=200 ==

- O

N+~ 0002 0WOO0O0O0O

7 6 21
1 0 0 1
1 0 0
1 2 0 4
0 0 0 1
0 1 0 1
1 0 0 1
0 0 0 1
4 3 1 14
4 0 0 6
1 1 0 3
0 0 0 2
0 0 0 1
1 0 0 1
1 2 0 4
14 6 1 24



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREA[4
ASSESSMENT.

SITE 3

EPHEMEROPTERA (mayflies)

Bastis intercalaris
Ephemereila argo

Ephemerella dorothea
Ephemerella invaria/rotunda
Pseudocioeon punctiventris
Stenonema modestum/smithae

PLECOPTERA (stonaflies)

Acroneuria abnormis
Acroneuria mela
isoperia dicala
Paragnetina kansensis
Perlesta placida
Pteronarcys dorsata

TRICHOPTERA (caddisflies)

Brachycentrus numerosus

Cheumatopsyche sp.
Chimarra sp.

Hydropsyche elissoma
Micrasema wataga

COLEOPTERA (beeties)

Gonieimis dietrichi
Macronychus glabratus
Steneimis crenata
Steneimis (larva)

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

- O & b =20

NNWOoOON

OSOI\’-‘

NMNOOO

(=20 & BE N - BN -}

coOwooo - - -0 =

O =4 = O

0 1 0 1
1 1 1 5
0 3 2 9
2 4 2 13
0 0 1 1
2 1 2 6
1 5 3 12
0 0 1 1
) 0 2 8
0 1 0 9
4 10 3 25
1 3 1 8
1 2 1 5
3 3 0 8
0 1 0 1
13 8 9 53
0 1 0 1
0 Y 1 1
0 0 1 2
1 0 1 3
2 1 2 7



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 3

DIPTERA - misc. (true flies)

Atherix lantha
Hemerodromia sp. 1
Simulium jonesi

DIPTERA- Chironomidae (midges)

Brillia flavifrons
Conchapelopia sp.
Parametriocnemus lundbecki
Polypedilum convictum
Polypedilum illinosnse
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Tanytarsus glabrescens gp.
Thienemanniella fusca gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.
Tvetenia paucunca

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

O -

-k

NOAONO-L2N-20®M=20 =

(=2 = I =]

000002000000

0 0 0 1
0 6 0 6
2 6 14 23
0 0 0 1
1 0 1 2
1 0 0 2
5 9 2 22
0 0 1 1
1 0 0 2
0 1 0 4
2 0 0 3
0 0 1 1
0 0 0 2
10 1 3 19
0 1 2 )



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE4

EPHEMEROPTERA (mayflies)

Ephemerella argo
Ephemerella dorothea
Ephemerelia invaria/rotunda
Heptagenia flavescens

PLECOPTERA (stoneilies)

Acroneuria abnormis
Acroneuria mela
Isoperla dicala
Paragnetina kansensis
Periesta placida
Pteronarcys dorsata

“TRICHOPTERA (caddisflies)

Brachycentrus numerosus
Cheumatopsyche sp.
Hydropsyche elissoma

COLEOPTERA (beetles)

Macronychus glabratus
Optiosarvus sp.
Stenelmis crenata
Stenelmis convexula
Stenelmis (larvae)

DIPTERA - misc. (true flies)
Chelifera sp.

Simulium jonesi
Simuiium tuberosum

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

oOcCcCooQ

o NODMDON

o -0 -0

C = -

O N = -

C D -aa N

-l

00000

1 0 0 2
0 0 0 1
7 0 0 9
1 1 0 2
1 0 1 6
0 1 0 2
3 0 2 8
2 1 0 6
6 2 1 18
1 1 3 6
0 0 1 2
0 0 1 3
27 1 6 61
1 0 1 2
1 0 0 2
3 1 2 6
2 3 0 6
0 2 1 3
0 0 1
64 1 2 80
2 0 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE4

DIPTERA- Chironomidae (midges)

Conchapelopia sp.

Parakiefferiella sp. A

Polypedilum convictum
Polypedilum fallax
Rheotanytarsus distinctissimus gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

-~ 00O MOOoO

LbO-—20NOO

0 0 2 2
2 0 2 4
8 3 4 22
0 0 1 1
1 0 4 6
1 0 2 3
10 3 3 21



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITES

EPHEMEROPTERA (mayfiies)

Ephemerella argo

Ephemerella dorothea
Ephemerella invaria/rotunda
Heptagenia flavescens
Neoephemera youngi
Stenonema modestum/smithae

PLECOPTERA (stoneflies)

Acroneuria abnormis
Acroneuria mela
Isoperla holochlora/lata
Isoperia dicala

Leuctra sp.
Paragnetina kansensis
Perlesta placida
Pteronarcys dorsata

TRICHOPTERA (caddisflies)

Brachycentrus numerosus
Cheumatopsyche sp.
Hydropsyche elissoma
Hydroptila sp.

COLEOPTERA (beeties)

Anchytarsus bicolor
Dineutus sp. (larvae)
Macronychus glabratus
Stenelmis (larvae)

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

ONOOON

-
DO N = PN = O -

H

N = -0

OO -0 NO =N OO0 O0OONO

-0 O =

NOOO

0 0 0 2
0 0 0 2
3 0 0 13
0 0 1 1
0 0 0 2
0 1 0 1
0 2 0 5
2 1 0 4
0 0 0 1
2 1 0 1
0 0 0 1
1 1 0 5
5 3 0 24
3 0 0 18
0 0 6

1 0 7

1 6 0 37
0 0 0 1
1 0 0 1
0 0 0 1
1 0 0 2
1 0 0 5



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE S

DIPTERA - misc. (true flies)

Clinocera sp.
Hemerodromia sp. 1
Simulium jonesi

DIPTERA- Chironomidae (midges)

Brillia flavifrons
Corynoneura sp. 3
Parametriocnemus lundbecki
Polypedilum convictum
Polypedilum fallax
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Tanytarsus glabrescens gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.
Tvetenia paucunca

DATE: April 20, 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

[ 2 - Q0

- NO =2 0WOOOo

NN

-

NON=2WLbOOENNDN

0 0 0 2
0 0 0 2
2 2 0 16
0 0 1 7
0 0 0 2
0 0 1 5
2 3 2 37
0 0 1 1
1 0 0 8
2 0 0 5
2 0 0 4
1 0 0 6
5 9 1 30
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 Runs Creek
ALL SITES LOCATION: Aiken Co. SC
(Site1 [Site2 [Site5 | TOTAL
[EPHEMEROPTERA (mayflies) - -~ |
Baetis sp. 0 0 1 1
Dolania americana 0 0 1 1
Heptagenia flavescens 6 3 7 16
Neoephemera youngi 0 0 1 1
Pseudocloeon dubium 0 0 1 1
Stenonema modestum/smithae 6 6 0 12
Tricorythodes sp. 1 2 0 3
|[PLECOPTERA (stoneflies) ]
Acroneuria abnormis 6 5 8 19
Leuctra sp. 0 1 1 2
Paragnetina kansensis 16 1 4 21
Perlesta placida 0 1 3 4
Pteronarcys dorsata 5 2 8 15
IMEGALOPTERA ]
[Corydalus cornutus 2 6 0 8
|Nigronia sesricornis 0 2 0 2
(TRICHOPTERA (caddisfiies) |
Brachycentrus numerosus 3 1 1 5
Cheumatopsyche sp. 14 10 9 33
Chimarra sp. 2 0 1 3
Diplectrona modesta 0 2 0 2
Hydropsyche elissoma 10 26 14 50
Hydroptila sp. 2 1 0 3
Lype diversa 1 2 0 3
Micrasema wataga 3 2 0 5
Nyctiophylax sp. 1 0 0 1
Phylocentropus sp. 1 Y 0 1




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

DATE: July 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
ALL SITES LOCATION: Aiken Co. SC

[Site1 [Site2 [Site5 | TOTAL

[LEPIDOPTERA (moths) B
[Parapoynx obscuralis I 0] 3] 0) [ 3]
[COLEOPTERA (beetles) |
Ancyronyx variegatus 1 0 1 2
Dineutus (larvae) 1 0 0 1
Macronychus glabratus 4 7 3 14
Stenelmis crenata 6 6 8 20
Stenelmis convexula 5 6 13 24
Stenelmis (larvae) 2 1 2 5
IDIPTERA - misc. (true flies) = B
Atherix lantha 2 1 1 4
Hemerodromia sp. 1 3 2 2 7
Simulium jonesi 4 4 4 12
Simulium tuberosum 1 0 1 2
Telmatoscopus sp. 1 0 0 1
[DIPTERA- Chironomidae (midges) |
Cricotopus vierriensis 0 1 1 2
Cryptochironomus fulvus gp. 0 0 1 1
Nanocladius sp. 0 1 0 1
Parametriocnemus lundbecki 0 0 2 2
Polypedilum convictum 7 2 2 11
Polypedilum fallax 0 0 A 1
Polypedilum scalaenum 0 1 0 1
Pseuchironomus sp. 0 1 0 1
Rheocricotopus robacki 1 1 1 3
Rheotanytarsus distinctissimus gp. 1 1 1 3
Stenochironomus hilaris 2 0 2 4




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

DATE: July 1990
CLIENT: S.R.S.

STREA Upper Three Runs Creek

ASSESSMENT.
ALL SITES LOCATION:
[site1 [Site2 [Site5 |
Tanytarsus glabrescens gp. 1 0 0
Tvetenia discoloripes gp. 0 1 2
[ANNELIDA (worms) |
[Tubificidae | 0| 1] 0|

IMOLLUSCA (snails, clams)

|Ferrissia sp.

Aiken Co. SC

1

3
L]
3]



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

EPHEMEROPTERA (mayflies)

Heptagenia flavescens
Stenonema modestum/smithae
Tricorythodes sp.

PLECOPTERA (stoneflies)

Acroneuria abnormis
Paragnetina kansensis
Pteronarcys dorsata

MEGALOPTERA
Corydalus cornutus
TRICHOPTERA (caddisflies)

Brachycentrus numerosus
Cheumatopsyche sp.
Chimarra sp.
Hydropsyche elissoma
Hydroptila sp.

Lype diversa

Micrasema wataga
Nyctiophylax sp.
Phylocentropus sp.

DATE: July 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

o no

(=3 =]

- wd OO S NN=-NO

- O

4 0 2 6
0 0 0 6
0 0 0 1
0 1 2 6
3 9 4 16
2 1 0 5
0 0 0 2
0 1 0 3
4 0 4 14
0 0 0 2
4 0 2 10
0 0 0 2
0 0 0 1
0 0 0 3
0 0 0 1
0 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

COLEOPTERA (beeties)

Ancyronyx variegatus
Dineutus (larvae)
Macronychus glabratus
Stenelmis crenata
Stenelmis convexula
Stenalmis (larvae)

DIPTERA - misc. (true flies)

Atherix lantha
Hemerodromia sp. 1
Simulium jonesi
Simulium tuberosum
Telmatoscopus sp.

DIPTERA- Chironomidae (midges)
Polypedilum convictum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Stenochironomus hilaris
Tanytarsus glabrescens gp.
MOLLUSCA (snails, clams)

Ferrissia sp.

DATE: July 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Alken Co. SC

RepA RepB RepC RepD RepE TOTAL

OO = =0 0OO0OO00-~+0

O0O0O0O0

- O N = = - - OO -

- ) - -]

0 0 0 1
0 0 0 1
1 0 1 4
2 2 0 6
4 0 0 5
0 0 1 2
0 0 1 2
1 0 0 3
0 0 1 4
1 0 0 1
0 0 0 1
0 0 1 7
0 0 0 1
0 0 0 1
0 0 0 2
0 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: July 1990

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Heptagenia flavescens
Stenonema modestum/smithae

o o

-
o o
- .
W —
[o I 4]

Tricorythodes sp. 0 0 1 0 1 2
PLECOPTERA (stoneflies)

Acroneuria abnormis 2 0 2 1 0 5
Leuctra sp. 0 1 0 0 0 1
Paragnetina kansensis 0 0 1 0 0 1
Perlesta placida 0 0 1 0 0 1
Pteronarcys dorsata 0 0 2 0 0 2
MEGALOPTERA

Corydalus cornutus 1 0 0 6
Nigronia serricornis 0 1 1 0 0 2
TRICHOPTERA (caddisflies)

Brachycentrus numerosus 0 0 0 0 1 1
Cheumatopsyche sp. 0 0 0 2 8 10
Diplectrona modesta 0 1 1 0 0 2
Hydropsyche elissoma 2 4 1 5 14 26
Hydroptila sp. 0 0 0 1 0 1
Lype diversa 1 0 0 0 1 2
Micrasema wataga 0 0 2 0 0 2
LEPIDOPTERA (moths)

Parapoynx obscuralis 0 0 2 0 1 3



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

COLEOPTERA (beetles)

Macronychus glabratus
Stenelmis crenata
Stenelmis markeli
Stenelmis (larvae)

DIPTERA - misc. (true flies)

Atherix lantha
Hemerodromia sp.1
Simulium jonesi

DIPTERA- Chironomidae (midges)

Cricotopus vierriensis
Nanocladius sp.

Polypedilum convictum
Polypedilum scalaenum
Pseudochironomus sp.
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Tvetenia discoloripes gp.

ANNELIDA (worms)

Tubificidae

DATE: July 1990

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL

o OO WOo

o o

O - 00000 -

OO W

o o

-

OO0 O0OO0 = - 20O

0 3 1 7
1 1 1 6
1 3 0 6
1 0 0 1
0 1 0 1
1 1

1 1 1 4
0 0 0 1
0 0 0 1
1 0 0 2
0 0 0 1
0 1 0 1
1 0 0 1
0 0 0 1
1 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITES

EPHEMEROPTERA (mayflies)

Baetis sp.

Dolania americana
Heptagenia flavescens
Neoephaemera youngi
Pseudocloeon dubium

PLECOPTERA (stoneflies)

Acroneuria abnormis
Leuctra sp.
Paragnetina kansensis
Perlesta placida
Pteronarcys dorsata

TRICHOPTERA (caddistflies)

Brachycentrus numerosus
Cheumatopsyche sp.
Chimarra sp.
Hydropsyche elissoma

COLEOPTERA (beetles)

Ancyronyx variegatus
Macronychus glabratus
Stenelmis crenata
Steneimis convexula
Steneimis (larvae)

DATE: July 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

- O 0O OO0 ~~0W o0 -+00

- W N -0

NOOCO OO =0 = OO WOoOOo

0O -~ =0

0 0 1 1
0 1 0 1
3 0 0 7
0 0 1 1
1 0 0 1
0 2 2 8
0 0 1 1
1 0 1 4
0 2 1 3
3 4 1 8
1 0 0 1
1 4 4 9
0 1 0 1
0 9 2 14
0 1 0 1
0 1 0 3
0 2 3 8
5 3 2 13
0 1 0 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

SITE S

DIPTERA - misc. (true flies)

Atherix lantha
Hemerodromia sp. 1
Simulium jonesi
Simulium tuberosum

DIPTERA- Chironomidae (midges)

Cricotopus vierriensis
Cryitochironomus fuivus gp.
Parametriocnemus lundbecki
Polypedilum convictum
Polypedilum tallax
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Stenochironomus hilaris

Tvetenia discoloripes gp.

DATE: July 1990

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

oSoO0ooOoC

0OO0O0OO0O-~-000O0

O = b

20 0DDO0OO0O0DO0OO0O0O

0 0 0 1
0 0 1 2
1 1 1 4
0 1 0 1
0 0 1 1
0 0 1 1
0 2 0 2
0 0 2 2
0 0 0 1
0 1 0 1
0 1 0 1
0 2 0 2
0 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
ALL SITES LOCATION: Aiken Co. SC

[Site1 [Site2 [Site5 | TOTAL

|EPHEMEROPTERA (mayflies) |
Heptagenia flavescens 0 1 0 1
Neocephemera youngi 0 7 1 8
Paraleptophlebia sp. 0 1 0 1
Stenonema modestum/smithae 1 5 2 8
[PLECOPTERA (stoneflies) ]
Acroneuria abnormis 3 6 7 16
Paragnetina kansensis 10 7 9 26
Perlesta placida 0 1 0 1
Pteronarcys dorsata 3 5 5 13
{MEGALOPTERA |
[Corydalus cornutus [ 0] 0] 1]
[TRICHOPTERA (caddisflies) |
Brachycentrus numerosus 3 10 5 18
Cheumatcpsyche sp. 2 2 0 4
Hydropsyche elissoma 26 20 14 60
Lype diversa 4 1 0 5
Micrasema rusticum 1 0 0 1
Polycentropus sp. 2 0 0 2
|COLEOPTERA (beetles) |
Macronychus glabratus 1 3 1 5
Stenelmis sp. 3 0 1 0 1
Stenelmis crenata 3 2 5 10
Stenelmis convexula 1 0 0 1
Stenelmis sp. (larvae) 0 2 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
ALL SITES LOCATION: Aiken Co. SC

[Site1 |[Site2 [Site5 | TOTAL

[DIPTERA - misc. (true flies) |
Atherix lantha 4 2 0 6
Simulium jonesi 19 13 9 41
|DIPTERA- Chironomidae (midges) |
Conchapelopia sp. 0 1 0 1
Corynoneura nr. taris 3 4 0 7
Corynoneura sp. 3 1 0 2 3
Paramerina sp. 1 0 0 1
Parakiefferiella sp. A 1 0 0 1
Polypedilum convictum 8 8 5 21
Polypedilum fallax 0 1 1 2
Polypedilum illinoense 0 1 0 1
Rheocricotopus robacki 11 20 3 34
Rheotanytarsus distinctissimus gp. 3 5 2 10
Rheotanytarsus exiguus gp. 2 1 0 3
Tanytarsus sp. 1 0 2 3
Thienemanniella fusca gp. s 7 4 16
Thienemanniella xena gp. 2 1 1 4
Tvetenia discoloripes gp. 0 2 1 3
{ACARI |
[Hydracarina [ 0| o] 1]




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

EPHEMEROPTERA (mayflies)
Stenonema modestuny/smithae
PLECOPTERA (stonetlies)

Acroneuria abnormis
Paragnetina kansensis
Pteronarcys dorsata

TRICHOPTERA (caddisflies)

Brachycentrus numerosus
Cheumatopsyche sp.
Hydropsyche elissoma
Lype diversa

Micrasama rusticum
Polycentropus sp.

COLEOPTERA (beetles)
Macronychus glabratus
Steneimis crenata
Steneimis convexula

DIPTERA - misc. (true flies)

Atherix lantha
Simulium jonesi

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

STREA Upper Three Runs Creek
LOCATION: Aiken Co., SC

RepA RepB RepC RepC RepE TOTAL

- OO U = - MNO
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&~ O

O O = N) = - oON G

oo

1 0 0 1
0 0 0 3
1 2 3 10
0 1 0 3
1 0 0 3
0 0 0 2
9 0 0 26
1 0 2 4
1 0 0 1
1 0 0 2
1 0 1

1 1 3

0 0 1
0 4 4



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

DIPTERA- Chironomidae (midges)

Corynoneura nr. taris
Corynoneura sp. 3
Paramerina sp.
Parakiefferiella sp. A
Polypedilum convictum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Tanytarsus sp.
Thienemanniella fusca gp.
Thienemanniella xena gp.

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

STREA Upper Three Runs Creek
LOCATION: Aiken Co., SC

RepA RepB RepC RepD RepE TOTAL

OCWOO=0bs60O~+~00
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- - - 0000~ 000
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

EPHEMEROPTERA (mayflies)

Heptagenia flavescens
Neoephemera youngi
Paraleptophiebia sp.
Stenonema modestum/smithae

PLECOPTERA (stoneflies)

Acroneuria abnormis
Paragnetina kansensis
Perlesta placida
Pteronarcys dorsata

TRICHOPTERA (caddisfiies)

Brachycentrus numerosus
Cheumatopsyche sp.
Hydropsyche elissoma
Lype diversa

COLEOPTERA (beeties)
Macronychus glabratus
Steneimis crenata

Stenelmis sp. 3
Stenelmis sp. (larvae)

DIPTERA - misc. (true flies)

Antocha sp.
Simulium jonesi

DATE: OCTOBER 1990

CLIENT: WSRC

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

RepA RepB RepC RepD RepE TOTAL

oW oOCdO OO0 WwWwo

o - 00

N -0 =

- OO0ON

NO OO

0 0 0 1
2 0 2 7
0 0 0 1
0 0 0 5
1 1 2 6
3 0 0 7
0 1 0 1
1 1 2 5
1 1 0 10
0 0 0 2
0 2 3 20
1 0 0 1
1 1 1 3
1 1 0 2
0 0 0 1
0 0 0 2
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

DIPTERA- Chironomidae (midges)

Conchapelopia sp.
Corynoneura nr. taris
Polypedilum convictum
Polypedilum fallax
Polypedilum illinoense
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Thienemanniella fusca gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.

DATE: OCTOBER 1990

CLIENT: WSRC

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

RepA RepB RepC RepD RepE TOTAL
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: OCTOBER 1990
CLIENT: S.R.S.
STREAM: Upper Three Runs Creek
SITES LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Neoephemera youngi 0 0 0 0 1
Stenonema modestum/smithae 0 1 0 0
PLECOPTERA (stoneflies)

Acroneuria abnormis 1 2 2 2 0 7
Paragnetina kansensis 2 3 2 0 9
Pteronarcys dorsata 2 2 1 0 0 5
MEGALOPTERA

Corydalus cornutus 0 0 1 0 0 1
TRICHOPTERA (caddisflies)

Brachycentrus numerosus 2 0 0 3 0 5
Hydropsyche elissoma 0 7 3 4 0 14
COLEOPTERA (beetles)

Macronychus glabratus 1 0 0 0 1

o o
-
o
o

Stenelmis crenata
DIPTERA - misc. (true flies)

Simulium jonesi 0 1 2 6 0 9



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITES

DIPTERA- Chironomidae (midges)

Corynoneura sp. 3

Polypedilum convictum
Polypedilum fallax

Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Tanytarsus sp.

Thienemanniellia fusca gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.

ACARI

Hydracarina

DATE: OCTOBER 1990

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

DATE: JANUARY 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
All Sites LOCATION: Aiken Co., 1991

[Site1 |Site2 |[Site5 |

[EPHEMEROPTERA (mayflies) |
Ephemerella invaria/rotunda 7 13
Pseudocloeon dubium 0 1 1 2
Stenonema modestum/smithae 15 20 39
|[PLECOPTERA (stoneflies) |
Acroneuria abnormis 4 4 2 10
Acroneuria mela 0 0 1 1
Helopicus subvarians 2 2 1 5
Isoperla bilineata 1 1 0 2
Isoperla dicala 5 5 4 14
Leuctra sp. 0 1 0 1
Paragnetina kansensis 1 2 1 4
(Perlesta placida 6 13 8 27
Pteronarcys dorsata 4 1 3 8
Taeniopteryx sp. 0 1 0 1
[TRICHOPTERA (caddisflies) |
Brachycentrus numerosus 3 6 2 11
Cheumatopsyche sp. 1 2 0 3
Hydropsyche elissoma 5 17 7 29
Lype diversa 1 0 1 2
Micrasema rusticum 0 1 0 1
[COLEOPTERA (beetles) |
[Macronychus glabratus | 0] 0] 1] [ 1]




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

DATE: JANUARY 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
All Sites LOCATION: Aiken Co., 1991

[Site1 [Site2 [Site5 |

[DIPTERA - misc. (true flies) |
Atherix lantha 1 1 1 3
Chelifera sp. 1 0 0 1
Empididae 0 1 0 1
Hemerodromia sp. 1 0 0 2 2
Simulium jonesi 1 1 2 4
Simulium tuberosum 9 2 14 25
|DIPTERA- Chironomidae (midges) l
Conchapelopia sp. 1 3 1 5
Corynoneura nr. taris 27 19 11 57
Corynoneura sp. 3 58 29 51 138
Cricotopus bicinctus 1 0 1 2
Cricotopus vierriensis 0 5 0 5
Nanocladius sp. 0 1 1 2
Orthocladius lignicola 1 0 0 1
Orthocladius sp. 0 1 3 4
Parakiefferiella sp. A 0 1 0 1
Parametriocnemus lundbecki 1 0 0 1
Polypedilum convictum 26 48 38 112
Polypedilum fallax 1 0 1 2
Polypedilum illinoense 0 0 1 1
Rheocricotopus robacki 26 50 55 131
Rheosmittia sp. 0 1 0 1
Rheotanytarsus distinctissimus gp. 22 42 12 76
Rheotanytarsus exiguus gp. 12 58 10 80
Tanytarsus sp. Xlll Rutter 0 0 1 1
Thienemanniella fusca gp. 5 7 1 13
Thienemanniella xena gp. 18 26 21 65
Tvetenia discoloripes gp. 13 5 20 38
Tvetenia paucunca 1 0 3 4




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

DATE: JANUARY 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
All Sites LOCATION: Aiken Co., 1991

[Site1 |[Site2 [Site5 | TOTAL]

[ANNELIDA (worms)
[Naididae ] o] o] 1]
[MOLLUSCA (snails, clams) |
|Ferrissia sp. ] 0] 0] 1]




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

EPHEMEROPTERA (mayflies)

Ephemerella invaria/rotunda
Stenonema modestum/smithae

PLECOPTERA (stoneflies)

Acroneuria abnormis
Helopicus subvarians
Isoperla bilineata
Isoperla dicala
Paragnetina kansensis
Perlesta placida
Pteronarcys dorsata

TRICHOPTERA (caddisflies)

Brachycentrus numerosus
Cheumatopsyche sp.
Hydropsyche elissoma
Lype diversa

DIPTERA - misc. (true flies)

Atherix lantha
Chelifera sp.
Simulium jonesi
Simulium tuberosum

DATE: JANUARY 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co., S.C.

RepA RepB RepC RepD RepE TOTAL

[l e le o) N - = O0O0O0ON o o
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1 3 7
1 1 8 16
1 1 0 4
0 0 0 2
0 0 1 1
0 2 2 6
0 0 0 1
0 0 4
1 1 0 4
1 0 0 3
0 0 1 1
0 1 4 6
0 0 1 1
0 0 1 1
0 0 1 1
0 1 0 1
1 6 3 9



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

DIPTERA- Chironomidae (midges)

Conchapelopia sp.
Corynoneura nr. taris
Corynoneura sp. 3
Cricotopus bicinctus
Orthocladius lignicola
Parametriocnemus lundbecki
Polypedilum convictum
Polypedilum fallax
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Thienemanniella fusca gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.
Tvetenia paucunca

DATE: JANUARY 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co., S.C.

RepA RepB RepC RepD RepE TOTAL

~
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0 0 1 1
14 3 3 27
36 14 2 68
1 0 0 1
0 1 0 1
0 0 0 1
1 8 6 2
0 0 1 1
3 6 8 2
2 6 1 22
1 1 8 12
6 0 0 6
6 4 4 18
4 2 2 13
1 0 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

EPHEMEROPTERA (mayflies)

Ephemerella invaria/rotunda
Pseudocloeon dubium
Stenonema modestum/smithae

PLECOPTERA (stoneflies)

Acroneuria abnormis
Helopicus subvarians
Isoperia bilineata
Isoperla dicala

Leuctra sp.
Pavagnetina kansensis
Perlesta placida
Pteronarcys dorsata
Taeniopteryx sp.

TRICHOPTERA (caddisflies)

Brachycentrus numerosus
Cheumatopsyche sp.
Hydropsyche elissoma
Micrasema rusticum

DIPTERA - misc. (true flies)

Atherix lantha
Empididae

Simulium jonesi
Simuliuri tucerosum

DIPTERA~ Chironomidae (midges)

Conchapelopia sp.
Corynoneura nr. taris

DATE: JANUARY 1991

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL

CON—= =200 =
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N -

1 0 1

0 1 1
3 1 1 20
1 0 0 4
0 1 0 2
1 0 0 1
1 0 1 5
0 0 0 1
0 1 0 2
0 1 0 13
0 0 0 1
0 0 1 1
1 0 0 6
0 0 0 2
0 1 0 17
0 0 0 1
0 0 0 1
0 0 0 1
0 0 1 1
0 0 1 2
1 0 0 3
2 8 1 19



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

Corynoneura sp. 3
Cricotopus vierriensis
Nanocladius sp.
Orthocladius sp.
Parakiefferiella sp. A
Polypedilum convictum
Rheocricotopus robacki
Rheosmittia sp.

Rheotanytarsus distinctissimus gp.

Rheotanytarsus exiguus gp.
Thienemanniella fusca gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.

DATE: JANUARY 1991

CLIENT: S8.R.S.

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

RepA RepB RepC RepD RepE TOTAL

0OO0OO0O0OO

OHALNWH—-20NO 220N

2 7 8 29
0 0 5 5
0 0 0 1
0 0 0 1
0 1 0 1
14 5 10 48
5 4 11 50
0 0 0 1
9 0 10 42
13 3 19 58
1 2 0 7
5 5 8 26
2 1 0 5



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.

DATE: JANUARY 1991

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemerella invaria/rotunda
Pseudocloeon dubium
Stenonema modestum/smithae

NON
ooo
ooco
- -
- o

PLECOPTERA (stoneflies)

Acroneuria abnormis 1 0 0 0 1 2
Acroneuria mela 0 0 0 0 1 1
Helopicus subvarians 0 0 0 1 0 1
Isoperla dicala 1 0 0 1 2 4
Paragnetina kansensis 0 0 1 0 0 1
Pteronarcys dorsata 2 0 0 1 0 3
TRICHOPTERA (caddisflies)

Brachycentrus numerosus 0 0 0 2 2
Hydropsyche elissoma 2 0 1 3 1

Lype diversa 0 0 0 0 1 1
COLEOQOPTERA (beetles)

Macronychus glabratus 0 0 0 0 1 1

DIPTERA - misc. (true flies)

Atherix lantha
Hemerodromia sp. 1
Simulium jonesi
Simulium tuberosum

- ON =
[~ elNeNa]
N - 0O
OO o
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITES

DIPTERA- Chironomidae (midges)

Conchapelopia sp.
Corynoneura nr. taris
Corynoneura sp. 3
Cricotopus bicinctus
Nanocladius sp.
Orthocladius sp.
Polypedilum convictum
Polypedilum fallax
Polypedilum illinoense
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus nr. exiguus
Tanytarsus sp. X!l Rutter
Thienemanniglla fusca gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.
Tvetenia paucunca

ANNELIDA (worms)
Naididae
MOLLUSCA (snails, clams)

Ferrissia sp.

DATE: JANUARY 1991

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL

OO 2000 NOOWO - O = Uy =4

0O00O0D00D0DOO0ODO0ODO0DO0OO0OOO0OOO

0 0 0 1
1 5 0 11
3 25 2 51
0 1 0 1
0 0 0 1
0 3 0 3
4 8 18 38
0 0 1 1
0 0 1 1
4 13 11 55
2 9 1 12
0 8 2 10
0 0 1 1
0 0 0 1
0 11 4 21
2 9 5 20
1 2 0 3
0 0 1 1
0 1 0 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT,

ALL SITES

DATE: April 1991
CLIENT: S.R.S.

STREAM: Upper Three Runs Creek

LOCATION:

[Site1 [Site2 [Site5 |

|EPHEMEROPTERA (mayflies)

Baetis ephippiatus 1 1 0
Baetis intercalaris 0 1 0
Dannella simplex 0 1 0
Ephemerelia argo 1 0 1
Ephemerelia dorothea 1 0 3
Ephemerella catawba 0 2 4
Ephemaerella invaria/rotunda 0 2 3
Heptagenia flavescens 2 2 0
Pseudocloeon dubium 0 1 0
Pseudocloeon bimaculatus 0 2 1
Pseudocloeon punctiventris 1 1 0
Stenonema modestum/smithae 3 4 1
|ODONATA (dragonfiies) B
[Perithemis sp. | 1] 0| 1|
|PLECOPTERA (stoneflies) |
Acroneuria abnormis 7 5 9
Acroneuria mela 2 0 1
Isoperla dicala 5 1 13
Paragnetina kansensis 5 7 12
Perlesta placida 16 15 9
Pteronarcys dorsata 0 0 1
[IMEGALOPTERA j
[Corydalus cornutus | 0| 1] 0|
[TRICHOPTERA (caddisflies) |
Cheumatopsyche sp. 2 5 3
Chimarra sp. 2 0 0
Hydropsyche elissoma 18 16 29

Aiken Co. SC

OINIW A [H_R]JOOBIN|—= N

!

21
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40
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63




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

DATE: April 1991

CLIENT: S.R.S.

STREAM: Upper Three Runs Creek
ALL SITES LOCATION: Aiken Co. SC

[Site1_[Site2 [Site 5 |

[COLEOPTERA (beetles) |
Gonielmis dietrichi 0 2 0 2
Macronychus glabratus 6 11 13 30
Stenelmis crenata 20 35 23 78
Stenelmis antennalis 5 18 14 37
Steneimis sp. (larvae) 0 1 0 1
|DIPTERA - misc. (true flies) |
Empididae 0 0 2 2
Simulium jonesi 8 16 12 36
Simulium tuberosum 1 15 16 32
[DIPTERA- Chironomidae (midges) |
Brillia flavifrons 0 0 2 2
Conchapelopia sp. 2 1 1 4
Corynoneura nr. taris 7 0 2 9
Corynoneura sp. 3 3 2 1 6
Corynoneura sp. 4 0 1 0 1
Cricotopus bicinctus 0 6 11 17
Cricotopus sp. 1 0 0 1
Cricotopus vierriensis 0 1 0 1
Eukeifferiella sp. 0 0 1 1
Nilotanypus fimbriatus 1 0 0 1
Orthocladius lignicola 7 19 14 40
Orthocladius sp. 3 0 1 4
Parametriocnemus lundbecki 2 5 0 7
Polypedilum convictum 5 19 11 35
Polypedilum fallax 1 0 0 1
Rheocricotopus robacki 9 10 4 23
Rheocricotopus tuberculatus 1 0 0 1
Rheotanytarsus distinctissimus gp. 12 11 9 32
Rheotanytarsus exiguus gp. 2 2 1 5
Synorthocladius semivirens 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 Runs Creek
ALL SITES LOCATION: Aiken Co. SC

[Site1 [Site2 |[Site5 |

Tanytarsus glabrescens gp. 1 1 0 2
Tanytarsus sp. 0 0 1 1
Thienemanniella fusca gp. 2 1 1 4
Thienemanniella xena gp. 7 2 2 11
Tvetenia discoloripes gp. 9 28 24 61
Tvetenia paucunca 0 2 0 2




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

EPHEMEROPTERA (mayflies)

Baetis ephippiatus
Ephemerella argo

Ephemerella dorothea
Heptagenia flavescens
Pseudocloeon punctiventris
Stenonema modestum/smithae

ODONATA (dragonflies)
Perithemis sp.
PLECOPTERA (stonefiies)

Acroneuria abnormis
Acroneuria mela
Isoperla dicala
Paragnetina kansensis
Perlesta placida

TRICHOPTERA (caddisflies)

Cheumatopsyche sp.
Chimarra sp.
Hydropsyche elissoma

COLEOPTERA (beetles)
Macronychus glabratus

Stenelmis crenata
Stenelmis antennalis

DATE: April 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL
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0 0 0 1
1 0 0 1
0 0 0 1
1 0 0 2
0 0 0 1
0 2 1 3
1 0 0 1
0 2 1 7
0 2 0 2
0 3 0 5
3 0 0 5
3 0 7 16
0 2 0 2
0 0 0 2
6 7 0 18
0 0 6
10 1 4 20



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

DIPTERA - misc. (true flies)

Simulium jonesi
Simulium tuberosum

DIPTERA- Chironomidae (midges)

Conchapelopia sp.
Corynoneura nr. taris
Corynoneura sp. 3
Cricotopus sp.

Nilotanypus fimbriatus
Orthocladius lignicola
Orthocladius sp.
Parametriocnemus lundbecki
Polypedilum convictum
Polypedilum fallax
Rheocricotopus robacki
Rheocricotopus tuberculatus
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Synorthocladius semivirens
Tanytarsus glabrescens gp.
Thienemanniella fusca gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.

DATE: April 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

o

-~ 0O O00O0OO0ONO—__ONNOOOOOOO

N

MNNOOOO-0-=20MNMNO0CO 200000

3 1 8
1 0 0 1
1 0 1 2
1 6 0 7
0 2 1 3
0 0 1 1
0 0 1 1
0 6 0 7
2 1 0 3
0 0 0 2
0 0 1 5
0 0 1 1
3 2 2 9
0 1 0 1
0 7 2 12
0 0 2 2
0 3 0 3
0 0 1 1
0 2 0 2
1 3 1 7
i 1 4 9



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

EPHEMEROPTERA (mayflies)

Baetis ephippiatus

Baetis intercalaris

Dannella simplex

Ephemerelia catawba gp.
Ephemerella invaria/rotunda
Heptagenia flavescens
Pseudocloeon dubium
Pseudocloeon punctiventris
Pseudocloeon bimaculatus
Stenonema modestum/smithae

PLECOPTERA (stoneflies)

Acroneuria abnormis
Isoperla dicala
Paragnetina kansensis
Perlesta placida

MEGALOPTERA
Corydalus cornutus
TRICHOPTERA (caddisflies)

Cheumatopsyche sp.
Hydropsyche elissoma

COLEOPTERA (beetles)

Gonielmis dietrichi
Macronychus glabratus
Stenelmis crenata
Stenelmis antennalis
Stenelmis (larvae)

DATE: April 1991

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL

»nNNOoOo O - 00 O0ONO O — =
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O Wwwo
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0 0 0 1
0 0 0 1
0 0 0 1
0 0 0 2
0 0 0 2
0 0 0 2
0 0 0 1
0 0 0 1
1 0 0 2
0 2 0 4
1 3 1 5
0 1 0 1
1 0 2 7
5 1 3 15
0 0 0 1
1 1 2 5
8 0 16
0 0 0 2
3 2 1 11
6 1 4 35
2 6 2 18
0 0 1 1



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

DIPTERA - misc. (true flies)

Simulium jonesi
Simulium tuberosum

DIPTERA- Chironomidae (midges)

Conchapelopia sp.
Corynoneura sp. 3
Corynoneura sp. 4
Cricotopus bicinctus
Cricotopus vierriensis
Orthocladius lignicola
Parametriocnemus lundbecki
Polypedilum convictum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Synorthocladius semivirens
Tanytarsus glabrescens gp.
Thienemannielia fusca gp.
Thienemannielia xena gp.
Tvetenia discoloripes gp.
Tvetenia paucunca

DATE: April 1991

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL

S NOO =422 NNAEODODNOO-+200O0

w

ONO -2 000—=—-5H0s,dO0OOM®»OOOo

9 3 1 16
3 0 0 15
0 1 0 1
1 0 1 2
0 0 0 1
0 0 0 6
0 0 1 1
2 2 9 ERR
1 2 2 5
5 7 3 19
2 0 3 10
2 6 0 11
0 0 1 2
0 0 0 1
0 0 0 1
0 0 0 1
0 1 1 2
7 4 3 28
1 0 0 2



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM
ASSESSMENT.,

DATE: April 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
SITES LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

EPHEMEROPTERA (mayflies)

Ephemerella argo 0 0 1 0 0 1
Ephemerella dorothea 1 2 0 0 0 3
Ephemerella catawba gp. 0 1 2 1 0 4
Ephemerella invaria/rotunda 0 1 0 1 1 3
Pseudocloeon bimaculatus 0 0 0 1 0 1
Stenonema modestum/smithae 0 0 0 0 1 1
ODONATA (dragonflies)

Perithemis sp. 0 0 0 0 1 1
PLECOPTERA (stoneflies)

Acroneuria abnormis 4 2 2 1 0 9
Acroneuria mela 1 0 0 0 0 1
Isoperla dicala 2 6 4 1 0 13
Paragnetina kansensis 2 1 3 3 3 12
Perlesta placida 1 2 4 0 2 9
Pteronarcys dorsata 0 0 0 0 1 1
TRICHOPTERA (caddistflies)

Cheumatopsyche sp. 0 2 0 0 1 3
Hydropsyche elissoma 0 9 5 6 29
COLEOPTERA (beetles)

Macronychus glabratus 1 3 0 2 7 13
Stenelmis crenatus 7 4 3 9 23
Stenelmis antennalis 0 2 1 2 9 14



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITES

DIPTERA - misc. (true flies)

Empididae
Simulium jonesi
Simulium tuberosum

DIPTERA- Chironomidae (midges)

Brillia flavifrons
Conchapelopia sp.
Corynoneura nr. taris
Corynoneura sp. 3
Cricotopus bicinctus
Eukiefferieila sp.
Orthocladius lignicola
Orthocladius sp.
Polypedilum convictum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Rheotanytarsus exiguus gp.
Tanytarsus sp.
Thienemanniella fusca gp.
Thienemanniella xena gp.
Tvetenia discoloripes gp.

DATE: April 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL
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1 0 0 2
3 3 12

10 4 1 16
1 0 0 2
0 0 0 1
0 2 0 2
0 0 0 1
0 10 0 1
0 0 1 1
3 9 2 14
1 0 0 1
1 0 0 11
3 0 1 4
2 3 2 9
1 0 0 1
0 1 0 1
1 0 0 1
2 0 0 2
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: Aiken Co. SC

[Site1 [Site2 [Site5 |

[EPREMEROPTERA (mayflies) |
Heptagenia flavescens 8 10 3 21
Stenonema modestum/smithae 1 7 11 19
[PLECOPTERA (stoneflies) |
Acroneuria abnormis 1§ 15 16 46
Paragnetina kansensis 5 4 5 14
Pteronarcys dorsata 6 7 5 18
|MEGALOPTERA i
Corydalus cornutus 1 1 0 2
[Nigronia serricornis 0 1 1 2
[TRICHOPTERA (caddisflies) ]
Brachycentrus numerosus 0 2 3 5
Cheumatopsyche sp. 7 4 2 13
Chimarra sp. 0 0 2 2
Hydropsyche elissoma 90 48 64 202
Lype diversa 0 0 1 1
Mayatrichia ayama 1 0 1 2
[COLEOPTERA (beetles) |
Dineutus (larvae) 0 1 0 1
Gonielmis dietrichi 0 2 2 4
Macronychus glabratus 24 34 20 78
Stenelmis antennalis 0 1 1 2
Stenelmis crenata 18 63 14 95
Stenelmis convexula 14 34 22 70
Stenelmis (larvae) 3 1 1 5




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

DATE: JULY 1991

CLIENT: S.R.S.

STREAM: Uoper Three Runs Creek
ALL SITES LOCATION: Aiken Co. SC

[Site1 [Site2 [Site5 |

[DIPTERA - misc. {true flies) - |
Hemerodromia sp. 1 0 1 0 1
Simulium jonesi 14 23 13 50
Simulium tuberosum 0 1 0 1
[DIPTERA- Chironomidae (midges) !
Cricotopus bicinctus 0 1 0 1
Cricotopus vierriensis 0 5 0 5
Conchapelopia sp. 0 0 1 1
Nanocladius sp. 1 0 0 1
Nilotanypus timbriatus 0 0 1 1
Parametriocnemus lundbecki 5 1 2 8
Polypedilum convictum 3 2 2 7
Polypedilum fallax 0 1 0 1
Polypedilum illinoense 1 0 0 1
Rheocricotopus robacki 3 1 7 11
Rheotanytarsus distinctissimus gp. 2 1 3 6
Stenochironomus hilaris 0 0 1 1
Tanytarsus glabrescens gp. 1 1 1 3
Thienemanniella fusca gp. 2 0 0 2
Tvetenia discoloripes gp. 12 7 9 28




APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

EPHEMEROPTERA (mayflies)

Heptagenia flavescens
Stanonema modestum/smithae

PLECOPTERA (stoneflies)
Acroneuria abnormis
Paragnetina kansensis
Pteronarcys dorsata
MEGALOPTERA
Corydalus cornutus

TRICHOPTERA (caddisflies)

Cheumatopsyche sp.
Hydropsyche elissoma
Mayatrichia ayama

COLEOPTERA (beetles)
Macronychus glabratus
Steneimis crenata
Stenelmis convexula
Stenelmis (larvae)

DIPTERA - misc. (true flies)

Simulium jonesi

DATE: JULY 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL
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o »
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OO =W
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H

on

- N 0 ;

1 2 8

1 0 1
5 0 15
0 1 2 5
2 1 2 6
0 0 0 1
1 1 2 7
20 28 17 90
0 0 0 1
5 2 7 24
8 1 0 18
5 1 1 14
1 0 1 3
5 3 0 14



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 1

DIPTERA- Chironomidae (midges)

Nanocladius sp.
Parametriocnemus lundbecki
Polypedilum convictum
Polypedilum illinoense
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Tanytarsus glabrescens gp.
Thienemanniella fusca gp.
Tvetenia discoloripes gp.

DATE: JULY 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE 2

EPHEMEROPTERA (mayflies)

Heptagenia flavescens
Stenonema modestum/smithae

PLECOPTERA (stoneflies)

Acroneuria abnormis
Paragnetina kansensis
Pteronarcys dorsata

MEGALOPTERA

Corydalus cornutus
Nigronia serricornis

TRICHOPTERA (caddistlies)

Brachycentrus numerosus
Cheumatopsyche sp.
Hydropsyche elissoma

COLEOPTERA (beetles)

Dineutus (larva)
Gonielmis dietrichi
Macronychus glabratus
Stenelmis antennalis
Stenelmis crenata
Stenelmis convexula
Stenelmis (larvae)

DIPTERA - misc. (true flies)
Hemerodromia sp. 1

Simulium jonesi
Simulium tuberosum

DATE: JULY 1991

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL
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2 3 1 10
0 0 6 7
3 4 0 15
0 2 0 4
3 0 3 7
0 0 1 1
0 1 0 1
0 0 2 2
3 0 1 4
6 10 20 48
0 1 0 1
0 1 1 2
4 3 7 34
0 0 1 1
14 10 10 63
8 3 6 34
0 0 0 1
0 1 0 1
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE2

DIPTERA- Chironomidae (midges)

Cricotopus bicinctus

Cricotopus vierriensis
Parametriocnemus lundbecki
Polypedilum convictum
Polypedilum fallax
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Tanytarsus glabrescens gp.
Tvetenia discoloripes gp.

DATE: JULY 1991

CLIENT: S.R.S.

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

RepA RepB RepC RepD RepE TOTAL
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APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITES

EPHEMEROPTERA (mayflies)

Heptagenia flavescens
Stenonema modestum/smithae

PLECOPTERA (stoneflies)

Acroneuria abnormis
Paragnetina kansensis
Pteronarcys dorsata

MEGALOPTERA
Nigronia serricornis
TRICHOPTERA (caddisflies)

Brachycentrus numerosus
Cheumatopsyche sp.
Chimarra sp.
Hydropsyche elissoma
Lype diversa

Mayatrichia ayama

COLEOPTERA (beetles)

Gonielmis dietrichi
Macronychus giabratus
Steneimis antennalis
Stenelmis crenata
Steneimis convexula
Stenelmis (larvae)

DIPTERA - misc. (true flies)

Simulium jonesi

DATE: JULY 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL

O = NONMO

O WWOoO MO

g -

O0OC W -0 =

- 0o NO WO

0 0
1 2 0 11
5 3 2 16
3 0 5
1 1 0 5
1 0 0 1
2 0 0 3
0 0 0 2
1 0 0 2
17 21 0 64
0 0 0 1
0 1 0 1
0 2 0 2
4 1 2 20
1 0 0 1
7 2 0 14
4 6 1 22
0 0 0 1
3 3 0 13



APPENDIX B : LIST OF SPECIES FOR QUANTITATIVE MACROINVERTEBRATE IN-STREAM

ASSESSMENT.

SITE S

DIPTERA- Chironomidae (midges)

Conchapelopia sp.

Nilotanypus fimbriatus
Parametriocnemus lundbecki
Polypedilum convictum
Rheocricotopus robacki
Rheotanytarsus distinctissimus gp.
Stenochironomus hilaris
Tanytarsus glabrescens gp.
Tvetenia discoloripes gp.

DATE: JULY 1991

CLIENT: S.R.S.

STREA Upper Three Runs Creek
LOCATION: Aiken Co. SC

RepA RepB RepC RepD RepE TOTAL
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Appendix C1

General Parameters (mg/L)

Quarteriy Water Chemistry Sampling

Upper Three Runs Creek ; F/H Area ETF Effluent

Aiken County, SC
March 1990 - July 1891

Site 1 Site 2 Site 5 Effluent
Total Suspended Solids (TSS) '

April 1990 7.0 7.0 140 |< 4.0
July 1990 15.0 17.0 27.0 2.0
October 1990 5.0 < 5.0 12.0 < 5.0
January 1991 5.0 7.0 5.0 < 5.0
March 1991 50 < 5.0 14.0 < 50
July 1991 22.0 22.0 32.0 < 5.0
Mean 9.8 < 10.5 173 [k 4.3

Standard Deviation N/A N/A N/A N/A
- Site1 Site 2 Site 5 Effluent

Specific Conductance (umhos/cm) ; RN :
April 1980 21.0 21.0 22.0 110.0
July 1990 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 28.8 1 28.8 109.7
Standard Deviation 13.3 14.4 13.1 87.0
" Site 1 Site 2 -Bites - | Effluent
Hardness o o S ' N
April 1990 7.0 7.0 7.0 1.0
July 1990 33.0 20.0 30.0 < 1.0
October 1980 6.0 5.0 6.0 < 1.0
January 1991 7.5 7.0 6.0 < 1.0
March 1991 6.9 6.9 11.0 25
Juiy 1991 10.0 7.5 8.0 < 1.0
Mean , 11.7 8.9 11.3 ' 1.3
Standard Deviation 10.5 5.5 9.3 0.6




Appendix C1

General Parameters (mg/L)
Quarterly Water Chemistry Sampling
Upper Three Runs Creek

Aiken County, SC

March 1990 - July 1991

Site 1 Site 2 Site 5 Effluent
Alkalinity '

April 1980 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 < 2.50 2.78 < 2.82 9.63
Standard Deviation N/A N/A N/A N/A

Site 1 Site 2 . Site § Effluent

Residual Chlorine , ' o

April 1890 < 0.05 0.05 < 0.05 < 0.05
July 1990 ND ND ND ND
October 1990 < 0.05 0.05 < 0.05 < 0.05
January 1991 < 0.05 0.05 < 0.05 < 005
March 1991 < 0.05 0.05 < 0.05 < 0.05
July 1991 ND ND ND ND
Mean 1< 0.05 0.05 < 005 |« 005
Standard Deviation N/A N/A N/A N/A




Appendix C2

Metals (mg/L)

Quarterly Water Chemistry Sampling
Upper Three Runs Creek ; F/H Area ETF Effluent

Aiken County, SC

March 1890 - July 1991

Site 1 Site 2 _ Site § Effluent
Chromium (Cr) Dissoived  Total Dissolved - Total Dissolved  Total Dissolved  Total
April 1890 < 0.005|< 0.005(< 0.005 (< 0.005|< 0.005|< 0.005([< 0.005|< 0.005
July 1990 < 0.005 < 0.005 (< 0.005|< 0.005[< 0.005|< 0.005|< 0.005(|< 0.005
October 1990 < 0.010|< 0.010|< 0.010 < 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 < 0.030 [< 0.030 {< 0.030
Mean < 0011 0011 |< 0011 |< 0010{< 0.010i|< 0010 < 0.010 < 0.010
Standard Deviation N/A N/A N/A N/A N/A N/A N/A N/A

Site 1 Site 2 . Site § Effluent
Copper (Cu) Dissolved Total Dissolved  Total " Dissolved . Total Dissolved Total
April 1990 0.019 0.019 [< 0.005 (< 0.009 < 0.005 (< 0.009 < 0.0058 [< 0.005
July 1980 < 0.005|< 0005 i< 0.0056 < 0.005|< 0.005|< 0.005 < 0.005|< 0.005
October 1990 < 0.005i< 0.005|< 0.005|< 0.005|< 0.005|< 0.005|< 0.005|< 0.005
January 1991 < 0009 < 0.009 (< 0009 (< 0009 |< 0.009|< 0.009|< 0.009|< 0.009
March 1991 < 0.009|< 0.009 < 0009 |< 0009 |< 0009 |< 0.033|< 0.009]|< 0.009
July 1981 < 0.030i< 0030 (< 0.030i< 0.080|< 0.030|< 0.030 |< 0.030 < 0.030
Mean < 0.013|< 0013 0011 {< 0011|< 0.011|< 0.015 < 0,011 [< 0,011
Standard Deviation N/A N/A N/A N/A N/A N/A N/A N/A

Site1 . Site 2 Site§ “Effluent v
Lead (Pb) Dissolved  Total Dissolved - Total Dissolved “~ Total | Dissoived  Total
April 1990 < 0.030i< 0030 (< 0030 |< 0.030|< 0.030|< 0.030(|< 0.030|< 0.030
July 1990 < 0.005|< 0.005|< 0.005|< 0.005|< 0.005|< 0.005|< 0.005 (< 0.005
October 1990 < 0.005 (< 0.005 < 0.005|< 0.005(< 0.005|{< 0.005|< 0.005([< 0.005
January 1991 < 0.030 i< 0030 |< 0.030 (< 0.030 < 0.030|< 0.030 |< 0.030 |< 0.030
March 1991 < 0.029 [< 0.029 < 0.029 < 0.029 |[< 0.029 |[< 0.029 |[< (.029 |< 0.029
July 1991 < 0.070 < 0.070 (< 0.070 [< 0.070 I< 0.070 [< 0.070 [< 0.070 < 0.070
Mean < 0.028|< 0.028|< 0028 |< 0.028 |< 0028 |< 0028 [< 0028 |< 0.028
Standard Deviation N/A N/A N/A N/A N/A N/A N/A N/A




Appendix C2

Metals (mg/L)

Quarterly Water Chemistry Sampling
Upper Three Runs Creek ; F/H Area ETF Effluent

Aiken County, SC

March 1990 - July 1991

Site 1 Site 2 Site 5. Effluent
Manganese (Mn) Dissoived  Total Dissoived ~~ Total - | Dissolved - Total Dissolved  Total
April 1990 0.005 0.019 0.005 0.019 0.004 0.026 |< 0.015 |< 0.015
July 1990 0.124 0.122 0.120 0.124 0.133 0.147 |< 0.005 [< 0.005
October 1990 0.021 0.023 0.020 0.024 0.020 0.025 |< 0.001 [< 0.001
January 1991 0.018 0.024 0.020 0.024 0.019 0.026 [< 0.005 [< 0.005
March 1991 0.012 0.017 0.012 0.023 0.011 0.028 |< 0.005 |< 0.633
July 1991 < 0.010 0.070 i< 0.010 0.050 i< 0.010 0.050 |< 0.010 (< 0.010
Mean < 0032 [< 0046 |< 0,031 |< 0.044 < 0.033 < 0050 < 0.007 < 0.112
Standard Deviation N/A N/A N/A N/A N/A N/A N/A N/A

Site 1 s Site2 | Site§ - Effluent v
Mercury (Hg) . Dissoived Total Dissolved . Total | - Dissoived . Total Dissolved  Total
April 1990 < 0.0005 |< 0.0005 |< 0.0005 |< 0.0005 |< 0.0005 [< 0.0005 {< 0.0005 [< 0.0005
July 1990 < 0.0002 < 0.0002 |< 0.0002 |[< 0.0002 |< 0.0002 [< 0.0002 |< 0.0002 |< 0.0002
October 1990 < 0.0002 {< 0.0002 |< 0.0002 |[< 0.0002 |[< 0.0002 [< 0.0002 < 0.0002 {< 0.0002
January 1991 < 0.0002 [< 0.0002 |[< 0.0002 |< 0.0002 |< 0.0002 [< 0.0002 {< 0.0002 {< 0.0002
March 1991 < 0.0002 [< 0.0002 |< 0.0002 i< 0.0002 {< 0.0002 |< 0.0002 {< 0.0002 {< 0.0002
July 1991 < 0.0030 [< 0.0030 |[< 0.0030 |< 0.0030 {< 0.0030 (< 0.0030 {< 0.0030 |< 0.0030
Mean < 0.0007 {< 0.0007 |< 0.0007 |< 0.0007 i< 0.0007 {< 0.0007 [< 0.0007 {< 0.0007
Standard Deviation N/A N/A N/A N/A N/A N/A N/A N/A

Siet [ Sitez o Sie§ - - | Effluent
Sodium (Na) Dissalved  Tolal .| Dissoived Total | - Dissolved ~ Total - | Dissalved - Total
April 1990 1.360 1.450 1.540 1.260 2.150 1.590 No data No data
July 1990 1.770 |~ 0.122 1.650 | 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 18.200 19.700
March 1991 1.400 [* 1.350 1.440 1.450 1.680 2.060 6.960 |* 4.300
July 1991 2.170 2.180 2.180 2.260 2.570 |* 2.360 14,900 15.100
Mean 1.610 |*  1.324 1,825 {* 1.517{ 1,932 |*  .1,801 | . 16.960 17.567
Standard Deviation 0.320 0.668 0.334 0.782 0.359 0.775 15.508 17.950




Appendix C2
Metals (mg/L)

Quarterly Water Chemistry Sampling
Upper Three Runs Creek ; F/H Area ETF Effluent

Aiken County, SC

March 1990 - July 1991

Site 1 Site 2 Site § Effluent

Uranium (U) Dissolved  Total | Dissolved . Tolal Dissolved  Total Dissolved  Total

April 1990 < 0.0010 |< 0.0010 0.0020 0.0030 |< 0.0010 |< 0.0010 [< 0.0010 |< 0.0010
July 1990 < 0.0010 |[< 0.0010 |< 0.0010 |< 0.0010 0.0033 0.0048 |[< 0.0010 0.0011
October 1990 < 0.0005 |[< 0.0005 [< 0.0005 {[< 0.0005 |[< 0.0005 [< 0.0005 |< 0.0005 (< 0.0005
January 1991 < 0.0010 |[< 0.0010 |[< 0.0010 < 0.0010 |[< 0.0010 |< 0.0010 {< 0.0010 (< 0.0010
March 1991 < 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 < 0.0008 < 0.0009 |[< 0.0009 < 0.0013 {< 0.0011 |< 0.0016 {< 0.0008 |* 0.0500
Standard Deviation N/A N/A N/A N/A N/A N/A N/A N/A

Site 1 Site 2 ) Site 5 Effluent

Zine (Zn) Dissolved . Total | Dissolved ~ Total Dissolved -~ Total Dissolved  Total -
April 1990 0.033 |< 0.030 < 0.030 < 0.030 |< 0.030 [< 0.030 < 0.030 < 0.030
July 1990 < 0.035 0.026 |< 0.035 0.031 |< 0.040 0.038 0.010 0.012
October 1990 < 0.005 |< 0.005 (< 0.005|< 0.005|< 0.005{< 0.005|< 0.005|< 0.005
January 1991 < 0010« 0.010{< 0.010|< 0.010 i< 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
July 1991 0.110 0.920 0.050 (< 0.050 |< 0.050 {< 0.050 0.260 |< 0.070
Mean < 0.035|< 0.167 |< 0.025{< 0.024 |[< 0.025 |< 0.076 |< 0.055 {* 0.050
Standard Deviation N/A N/A N/A N/A N/A N/A N/A N/A

* Dissolved metal value exceeds total metal value; data suspect.




Appendix C3
Nutrients (mg/L)

Quarterly Water Chemistry Sampling
Upper Three Runs Creek ; F/H Area ETF Effluent

Aiken County, SC
March 1990 - July 1991

Site 1 Site 2 Site 5 Effluent
Nitrites (NO2) L 1 ,

April 1990 < 001 < 001 < 001 < 001
July 1980 < 005 < 0.05 < 0.05 < 012
October 1990 < 001 < 001 < 001 0.08
January 1991 < 0.10 < 010 < 010 0.20
March 1991 < 010 < 010 < 0.10 < 010
July 1991 < 001 < 001 < 0.01 0.30
Mean < 005 < 005 |« 0.05 < 013

Standard Deviation N/A N/A N/A N/A
Site 1 Site 2 Site § Effluent

Nitrates (NO3) - B :

April 1990 0.10 0.10 0.20 4.00
July 1990 0.22 0.17 0.21 218
October 1990 0.11 0.38 0.27 26.00
January 1991 0.10 0.10 0.20 6.40
March 1991 0.10 0.10 0.11 1.34
July 1991 0.13 0.14 0.1 5.80
Mean 0.13 0.17 0.19 7.62
Standard Deviation 0.05 0.11 0.05 9.22
- Site1 | Site2 | - Site§ | Efiuent
April 1990 0.18 0.10 < 010 < 010
July 1990 < 030 < 030 < 030 < 030
October 1990 < 030 < 0.30 < 030 < 030
January 1991 < 030 < 030 < 030 < 030
March 1991 < 030 < 030 < 030 < 030
July 1991 0.37 0.26 0.38 0.12
Mean 0.29 0.26 0.28 0.24

Standard Deviation N/A N/A N/A N/A




Appendix C3

Nutrients (mg/L)

Quarterly Water Chemistry Sampling

Upper Three Runs Creek ; F/H Area ETF Effiuent
Aiken County, SC

March 1990 - July 1991

Site 1 Site 2 Site 5§ Effluent
Total Phosphate (T-PQO4)

April 1990 0.03 0.02 0.05 0.02
July 1990 0.08 0.08 0.29 0.02
October 1990 < 010 < 010 < 010 < 010
January 1991 < 0.10 < 010 < 010 < 010
March 1991 < 0.10 < 0.10 < 0.10 < 0.10
July 1991 0.13 0.23 0.31 0.06
Mean < 0.09 < 0.11 < 0.16 0.07
Standard Deviation N/A N/A N/A N/A

Site 1 Site 2 Site 5 Effiuent

Ortho-Phosphate (O-P0O4) :

April 1990 < 0.01 < 002 |< 002 < 002
Juiy 1990 0.03 0.02 0.05 < 001
October 1990 0.02 0.02 0.02 0.01
January 1991 < 505 < 005 K 0.05 < 0.05
March 1991 < 005 < 005 < 0.05 < 0.05
July 1991 0.02 0.02 0.02 0.01
Mean < 004 < 004 < 0.05 < 004
Standard Deviation N/A N/A N/A N/A




Appendix C4

Organics (ug/L)

Quarterly Water Chemistry Sampling

Upper Three Runs Creek ; F/H Area ETF Effluent
Aiken County, SC

March 1990 - July 1991

Site 1 Site 2 Site 5 Effluent
Tributyl Phosphate (TBP)
April 1990 < 50.00 < 50.00 < 50.00 < 50.00
July 1990 < 50.00 < 50.00 < 50.00 < 50.00
October 1990 < 10.00 < 10.00 < 10.00 < 10.00
January 1991 < 10.00 < 10.00 < 10.00 < 10.00
March 1991 < 10.00 < 10.00 < 10.00 < 10).00
July 1891 < 10.00 < 10.00 < 10.00 < 10.00
Mean . < 28.00 < 28.00 |< 2800 (< 28.00
Standard Deviation N/A N/A N/A N/A
Site 1 Site 2 Site5 | Effluent
Kerosene ‘ : L .
April 1990 < 0.10 < 0.10 < 0.10 < 0.10
July 1990 < 0.05 < 0.05 < 0.05 < 0.05
October 1990 < 1.00 < 1.00 < 1.00 < 1.00
January 1991 < 100 |< 1.00 |< 100 |< 1.00
March 1991 < 1.00 < 1.00 < 100 < 1.00
July 1991 < 20.00 < 20.00 < 20.00 < 20.00
Mean < 4,863 < 463 < 4,63 <  4.63
Standard Deviation N/A N/A N/A N/A




Appendix C5

Field Parameters

Quarterly Water Chemistry Sampling

Upper Three Runs Creek ; F/H Area ETF Effluent
Aiken County, SC

March 1990 - July 1991

Site 1 ‘Site 2 . Site5 Effluent
(units) o ~
April 1980 5.38 5.15 5.15 No data
July 1990 4.35 4.04 4.32 6.77
October 1990 5.87 5.82 5.72 No data
January 1991 6.04 6.44 6.69 7.57
March 1991 6.89 5.98 6.78 7.46
July 1991 5.24 5.42 5.80 7.45
Mean . oo 10563 | 6548 | 574 | . 731
Standard Deviation 0.86 0.83 0.93 0.37
Sitet Site 2 Site 5 Effluent
Dissoived Oxygen (mg/L} : 1. . i
April 1990 10.1 10.2 9.1 9.2
July 1990 8.5 8.5 8.3 7.1
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 58
Mean o 9.2 94 | 93 8.0
Standard Deviation 1.2 1.8 1.8 1.6
. Sitet | Site2 |- Site§ | Effluent
April 1990 15.3 15.3 15.1 19.3
July 1990 23.7 23.8 23.8 30.4
October 1990 12.9 12.8 12.8 No data
January 1991 9.4 9.4 9.4 17.8
March 1991 13.1 12.9 13.1 18.5
July 1991 22,0 21.5 22.0 28.0
Mean - : - 184 ‘ 16.0 16.0 22.8
Standard Deviation 5.6 5.6 5.7 59




APPENDIX D. Statistical Analysis Results. Friedman’'s Test (Non-Parametric) Upper Three
Runs Creek Biomonitoring, Aiken County, SC. March 1990-July 1991.

Parameter Probability (p)  F Value

Biological - 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
% Plecoptera 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 0.430 233
Biotic Index 0.184 4.00
% Collector - Gatherers (By Abundance) 0.43 2.58
% Collector - Filterers (By Abundance) 0.43 233
% Predators (By Abundance) 0.052* 6.33
% Scrapers (By Abundance) 0.252 30
% Shredder - Herbivores (By Abundance) 0.252 3.0
% Shredder - Detritivores (By Abundance) 0.57 1.33
Diversity Index 0.57 1.33
Equitability Index 1.00 0.0
Ephemeroptera Density 0.252 3.58
Plecoptera Density 0.74 1.08
Trichloptera Density 0.956 0.58
Coleoptera Density 0.29* 7.58
Diptera Density 0.956 0.33
Chironomidae Density 0.74 1.0

* Statistically significant at p - 0.05.



APPENDIX D Statistical Analysis Results. Friedman's Test (Non-Parametric) Upper Three
Runs Creek Biomonitoring, Aikeri County, SC. March 1980-July 1991,

Parameter Probability (p) F Value

Chemical Analysis

Total Suspended Solids 0.072 5.58
Specific Conductance 0.184 408
Hardness 0.252 3.58
Alkalinity 0.956 0.75
Residual Chiorine N/A N/A
Nitrites 074 1.00
Nitrates 0.184 4.08
Ammonia 0.956 0.58
Total Phosphate 0.570 1.58
Ortho Phosphate 0.570 1.68
Tri-Butyl Phosphate N/A N/A
Kerosene N/A N/A
Manganese (Total) 0.142 5.25

Sodium (Total) 0.072 5.33




Appendix E

Biotic Index - Upper Three Runs Creek Biomonitoring

March 1990 - Juiy 1991

Taxon

Biotic index

EPHEMEROPTERA (mayflies)

Baetis ephippiatus

Baetis frondalis

Baetis intercalaris

Baetis propinquus

(Baetis sp.)

Centroptilum sp.

Dannella simplex

Dolania americana

Ephemerella argo

Ephemerelia catawba group

Ephemerella dorothea

Ephemerelia invaria/rotunda

Eurylophella temporalis

(Eurylophelia sp.)

reptagenia flavescens

Hexggenia limbata

Neoephemera youngi

Paraleptophiebia sp.

Pseudocloeon bimaculatus

Pseudocioeon dubium

Pseudocloeon punctiventris

Stenonema modestum/smithae

Tricorythodes sp.
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ODONATA (dragonflies, damselfiies)

Boyeria vinosa

Calopteryx spp.

Gomphus (G.) lividus

Neurocordulia sp.

Perithemis sp.

Progomphus sp.

Tetragoneuria costalis/cynosura
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Appendix E

Biotic Index - Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Taxon

Biotic Index

PLECOPTERA (stoneflies)

Acroneuria abnormis

Acroneuria mela

Amphinemura delosa

Haploperla brevis

Helopicus subvarians

Isoperia bilineata

{soperia dicala

Isoperla holochiora/lata

(Isoperla sp.)

Leuctra sp.

Paragnetina kansensis

Perlesta placida

Pteronarcys dorsata

Taeniopteryx sp.
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HETEROPTERA (true bugs)

Gerris remigis

Metrobates hesperius

Ochterus sp.

Rhagovelia obesa
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MEGALOPTERA (heligrammites)

Chauliodes rastricornis

Corydalus cornutus

Nigronia serricornis
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Appendix E
Biotic Index -~ Upper Three Runs Creek Biomonitoring
March 1980 - July 1991

Taxon

Biotic Index

TRICHOPTERA (caddisflies)
|Agarodes libalis
Anisocentropus pyraloides
Brachycentr’s numerosus
Ceraclea sp.
Cheumatopsyche spp.
Chimarra sp.

Diplectrona modesta
Hydropsyche elissoma
(Hydropsyche sp.)
Hydroptila sp.
Lepidostoma sp.

Lype diversa
Macrostemum carolina
Mayatrichia ayama
Micrasema rusticum
Micrasema wataga
Neureclipsis sp.
Nyctiophylax sp.

Oescetis sp.
Phylocentropus sp.
Polycentropus sp.
Ptilostomis sp.
Pycnopsyche sp.
Triaenodes spp.
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Appendix E

Biotic Index ~ Upper Three Runs Creek Biomonitoring

March 1890 - July 1991

Taxon

Biotic Index

COLEOPTERA (beeties)

Anchytarsus bicolor

Ancyronyx variegatus

Copelatus glyphicus

Cyphon sp.

Dineutus assimilis

Dineutus discolor

(Dineutus - larvae)

Goniemis dietrichi

Gyrinus sp.

Hydroporus sp.

Hydaticus sp.

Macronychus glabratus

Oulimnius latisculus

Optioservus sp.

Peltodytes sp.

Sperchopsis tessellatus

Steneimis antennalis

Stenelmis convexula

Stenelmis crenata

Steneimis sp. 3

(Stenelmis - larvae)
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Appendix E
Biotic Index - Upper Three Runs Creek Biomonitoring

March 1990 - July 1991

Taxon Biotic Index

DIPTERA (true flies)
Non-Chironomidae
Antocha sp.

Atherix lantha

Bezzia sp. 2
Chelifera sp.
Clinocera sp.

Culex sp.
Dolichopodidae
(Empididae)
Erioptera/Ormosia sp.
Hemerodromia sp. 1
Hemerodromia sp. 2
Hexatoma sp.
Palpomyia sp. 4
Probezzia sp.
Simulium jonesi
Simulium snowi
Simulium tuberosum
Stilobezzia sp.
Telmatoscopus sp.
Tipula sp. A

Tipula sp. 1

Tipula (Yamato.) sp. 7
Tipula (Yamato.) nr strepens
Wiedemannia sp.
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Chironomidae - Tanypodinae
Ablabesmyia janta/parajanta
Ablabesmyia mallochi
Clinotanypus pinguis
Conchapelopia sp.
Meropelopia sp.

Nilotanypus fimbriatus

Paramerina sp.
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Procladius sp.




Appendix E

Biotic Index - Upper Three Runs Creek Biomonitoring
March 1990 - July 1991

Taxon Biotic Index
Chironomidae - Diamesinae
Potthastia longimana 2

Chironomidae - Orthocladiinae
Brillia flavifrons
Corynoneura nr. taris
Corynoneura sp. 3
Corynoneura sp. 4
Cricotopus bicinctus
Cricotopus vierriensis
Cricotopus sp.)
Eukiefferiella sp.
Lopescladius sp.
Nanociadius sp.
Orthocladius annectens
Orthocladius carlatus
Orthoceladius lignicola
(Orthocladius sp.)
Parakiefferielia sp. A
Parakiefferiella sp. 4
Parametriocnemus lundbecki
Rheocricotopus robacki
Rheocricotopus tuberculatus
Rheosmittia sp.
Synorthocladius semivirens
Thienemanniella fusca group
Thienemanniella xena group
Tvetenia discoloripes group
Tvetenia paucunca
Unniella multivirga
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Appendix E
Biotic Index - Upper Three Runs Creek Biomonitoring
March 1990 - July 1991

Taxon Biotic Index

Chircaomidae ~ Chironomini
Cryptochironomus blarina
Cryptochironomus fulvus group
Kloosia dorsenna
Lauterborniella agrayloides
Microtendipes pedellus
Microtendipes nr. rydalensis
Pagastiella ostansa
Paracladopeima loganae
Paracladopelma undine
Paralauterbornielia nigrohalteralis
Polypedilum convictum
Polypedilum fallax

Polypedilum halterale
Polypedilum illinoense
Polypedilum scalaenum
Pseudochironomus sp.
Stenochironomus hilaris
Tribelos jucundum

Xylotopus par
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Chironomidae ~ Tanytarsini
Cladotanytarsus sp.
Rheotanytarsus distinctissimus group
Rheotanytarsus exiguus group
Tanytarsus glabrescens group
Tanytarsus sp | Cantrell
Tanytarsus sp. IX Rutter
Tanytarsus sp. Xil Rutter
Tanytarsus sp. Xlil Rutter
Tanytarsus sp. XIV Rutter
Tanytarsus sp. XVI Rutter

(Tanytarsus sp.)

DOODDDOHOOOOOOO O N




Appendix E
Biotic Index - Upper Three Runs Creek Biomonitoring
March 1990 - July 1991

Taxon Biotic Index
CRUSTACEA

Asellus sp. 8
Cambarinae 8
Palaemonetes paludosus 8

ANNELIDA (worms)
(Naididae)
Pristina/Stephensoniana sp.
Spirosperma sp.
(Tubificidae)
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MOLLUSCA (snails,clams)
Campeioma sp.

Elliptio sp.

Ferrissia sp.

Gillia altilis
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ACARI (water mites) . =
Hydracarina 5

Taxa in parentheses were toc immature to allow more definitive identification or were damaged.



APPENDIX F
Taxonomic Identification Modifications

The following species have been more definitively identified due to the availability of additional
specimens and/or taxonomic references during the study period.

Previously Identified As Currently identified As
Ephemerella invaria/rotunda E. catawba group
Isoperla nr. nana I. holochlora/lata
Stenelmis markeli Steneimis crenata
Stenelmis sinuata S. convexula
Orthocladius curtiseta O. carlatus
Symposiocladius lignicola Orthocladius lignicola

Caecidotea sp. Asellus sp.










