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EXECUTIVE SUMMARy· .

Biotic and abiotic factors potentially affecting stream quality were studied in Snow and

Choccolocco Creeks in northeastern Alabama. The objective of the study was to determine the

ecological health of Snow and Choccolocco Creeks from assessments of physical, chemical and

biological variables typically used to characterize stream quality. Many human activities·on these

watersheds affect the water quality and ecological integrity ofboth streams. For example, Snow

Creek is an urban stream that has received heavy impacts from both point-source and nonpoint-source

pollution for many years. Study sites on.Snow Creek were selected at locations from the headwaters

to the mouth of Snow Creek, and study sites on Choccolocco Creek were selected from the

headwaters ofthe creek to Lake Logan Martin.· In addition, undisturbed reference streams from the

same ecoregion were selected for comparison to Snow and Choccolocco Creeks. In October and

November of 1996, variables from sites in Snow and Choccolocco Creeks were compared with.those

from similar-sized reference streams for an assessment ofecological health.

The study .of physical habitat included estimates of substrate type, available cover,

embeddedness of substrate, channel alterations, scouring and deposition, and riparian and bank
-

stability~ Water quality analyses included temperature and dissolved oxygen (DO), pH, turbidity,

conductivity, total suspended solids, total organic carbon, alkalinity and nutrients (nitrogen and

phosphorus). The biotic variables included measures ofthe diversity of benthic macroinvertebrate

communities. Macroinvertebrates are aquatic insect larvae and other organisms (for example,

wonns, snails, mussels) that live among the bottom (benthic) substrates.
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The results ofthis study indicate that the physical conditioDS.in Snow Creek and sections of

Choccolocco Creek have been greatly altered when compared to the reference streams. Clearing of

riparian veg~tion and channelization has eliminated many ofthe meanders typical in undisturbed

streams. Consequently, water temperatures were higher in both streams compared to the reference

sites. Also, sedimentation has altered the amount ofstable habitat available for macroinvertebrates.

While the reference streams contain predominantly grave~ cobble and boulder, Snow and

Choccolocco Creeks are comprised of mostly sand and gravel. Even at sites where cobble and

boulder were present, habitat available for colonization was reduced because of greater

sedimentation. Choccolocco Creek between Alabama Highway 9 and Interstate 20 had large

quantities ofwoody debris. The logs and liinbs provided stable habitat for macroinvertebrates; thus,

communities in this section were more diverse than those found at stations just below confluence of

Snow and Choccolocco Creeks.

Chemical analyses confinn that Snow and Choccolocco Creeks received both nonpoint-source

and point-source impacts from the watersheds. In Snow Creek, these impacts occurred along the
i

entire channel. For example, storm-water runoff from stree~s, homes and industries flows into the

channel. In addition, a number ofpermitted discharges are allowed to Snow Creek by industries

according to the Alabama Department ofEnvironmental Management (ADEM).

Following heavy rains, nonpoint-source runofffrom the watershed strongly affected stream

quality in Snow Creek. In particular, heavy rainfall dramatically increased concentrations of

suspended solids and the plant nutrients nitrogen and phosphorus over those measured at lower-flow

conditioDS. Following heavy rainf~ water quality in the ditch that drains portions ofthe watershed

which includes the Monsanto plant site and several other commercial and industrial facilities (the
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Eleventh Street~ch) contributed to elevated levels ofseveral variables in Snow Creek at the point

ofconfluence, including nitrites, nitrates, ammonia, total phosphorus, total organic carbon, turbidity

and total suspended solids. At lower flows, water quality in the Eleventh Street Ditch bad little

influence on water quality in Snow Creek.

At higher flows, Snow Creek adversely affected the water quality measured mChoccolocco

Creek between confluence ofthe two streams and the outfall ofthe Anniston sewage treatment plant.

For example, levels ofsome variables in Choccolocco Creek increased between 5 and 20 times those

present above confluence ofSnow and Choccolocco Creeks. At lower flows these effects were not

nearly as dramatic.

Under lower-flow conditions, when there is little surface runoff: point-source discharges

above Snow Creek's confluence with the Eleventh Street Ditch alter the chemistry ofSnow Creek.

For example, in November, nitrites, nitrates, ammonia, organic nitrogen (TKN), phosphorus and

total organic carbon were much higher at the uppermost station on Snow Creek than at downstream

sites. The high levels oftbese variables suggested the presence oforganic waste from some unknown

source above Snow Creek's confluence with the Eleventh Street Ditch.

In Choccolocco Creek, upstream ofits confluence with Snow Creek, there was evidence of

nonpoint-source pollution. Total alkalinity, nitrates and conductivity were much higher at these

stations than in the reference stream. This was true on both dates, at lower and higher flows. This
f

section of Choccolocco Creek meanders through a valley in which hundreds of acres of sod are

produced by a commercial turffarm. Apparently, lime and fertilizers from horticultural or agricultural

operations enter the creek with runoff. Data from Choccolocco Creek also demonstrated that the

Anniston and Oxford wastewater treatment plants caused increased levels of nitrates, organic
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nitrogen, phosphorus and conductivity above those measured upstream. These effects were evident

only at lower flows.

The study indicated macroinvertebrates were abundant in both Snow and Choccolocco

Creeks. The diversity ofthese cOmmunities, however, was dramatically different from that found in

the reference streams. Compared .to the stations iIi Snow and Choccolocco Creeks, all of the

reference streams were characterized by higher taxa richness. This was particularly true oftaxa in

the pollution-sensitive EPT groups [i.e., the mayflies (Ephemeroptera), stoneflies (plecoptera) and

caddisfJies (Trichoptera)]. In contrast. most ofthe macroinvertebrates from Snow Creek and sections

of Choccolocco Creek were organisms that predominate in impacted conditions. For example, in

Snow Creek, midges and odonates that are tolerant to pollution predominated.

Nutrient enrichment and sedimentation were obvious "impacts" suggested by the data from

this study, although none of the chemicals occurred in concentrations that were acutely toxic to

macroinvertebrates. However, stoneflies and many of the caddisflies cannot tolerate stream

conditions associated with nutrient enrichment or sedimentation.

PCBs are present at various levels in sediment in Snow and Choccolocco Creeks. However,

based on this bioassessment, the ecological health at station 12, just below Snow Creek's confluence

with the Eleventh Street Ditch, was as good or better than any other Snow Creek study site. In fact,

station 11· just upstream of Snow Creek's confluence with the Eleventh Street Ditch was in the

poorest condition (severely impaired) ofall sites. There was no evidence that PCBs in sediment were

having an adverse impact upon the macroinvertebrate communities ofeither Snow or Choccolocco

Creeks.
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INTRODUCTION

This report contains an assessment ofbiotic and abiotic factors associated with water quality

in Choccolocco and Snow Creeks in northeast Alabama. Snow Creek is a small stre~ flowing

through the city ofAnniston before discharging into Choccolocco Creek. The watershed for Snow

Creek is essentially urban. Choccolocco Creek originates in the northwestern comer of Cleburne

County in the mountains ofthe Talladega National Forest. It flows south to Anniston and then west

to the Coosa River (Lake Logan Martin) near the town ofLincoln. Choccolocco Creek is a fourth

order stream below its confluence with Shoal Creek near Alabama Highway 9 in northeast Calhoun

County to its confluence with Lake Logan Martin.

Polychlorinated biphenyls (PCBs) have been found in the sediments ofboth creeks. Monsanto

Company produced PCBs at its Anniston facility from 1935 to 1971. Many human activities on the

watersheds have the potential to affect the water quality and ecological integrity ofboth streams. For

example, extensive dredging, snagging and channelization have oCCl,lrred in both streams. Portions

ofthe stream bed (bottom and sides) ofSnow Creek have been paved. Choccolocco Creek receives

nonpoint-source runofffrom horticultural, agrialltural and forestry operations in the basin. At least

four municipal wastewater treatment plants discharge.treated effiuent to Choccolocco Creek,

including Anniston, Oxford, the Anniston Army Depot and the Talledega Airport Industrial Park.

The Anniston Army Depot and the Talledega Airport complex are designed to generate about 0.5

million gallons per day (mgd); the Oxford plant is designed for 2 mgd and the Anniston plant is

designed for 10.5 mgd. In May 1997, all four plants discharged less than their design capacity. In
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""" .-- --"pennits to"discharge to·Choccolocco Creek"(personal communication,"Aimee Gray, ADEM). Most

ofthese pennits govern the discharge ofstormwater runoff.

Rapid bioassessment methods were used to assess biotic factors in the streams. This method

relies on benthic macroinvertebrates to assess stream quality (plafkin et ale 1989). Benthic

macroinvertebrates are ''bottom-dwelling'' aquatic invertebrates that are ubiquitous in streams. Many

of these organisms are larval forms of aquatic insects and most are food items for stream fishes.

Benthic macroinvertebrates live among, or on, rocks, logs, sediment, leafpacks or vegetation. Life

cycles ofbenthic animals range from a few days to over a year, but most live several months, which

allows an examination ofseasonal changes caused by perturbations". While some movement is typical

among macroinvertebrates, the relatively sedentary nature ofthese animals allows effective spatial

analyses ofdisturbance effects. As a result, benthic macroinvertebrates act as continuous monitors

ofthe water they inhabit (Rosenberg and Resh 1993). The basic approach in rapid bioassessment

includes concurrent sampling of undisturbed sites (reference sites) and sites suspected of having

impacts from human activities. Study sites are then compared with the reference sites to assess

ecological health.

Sev~ technical developments currently allow biologists to use benthic macroinvertebrates

. advantageously in biomonitoring programs (plafkin et ale 1989). First, qualitative sampling and

sample analysis use simple, inexpensive equipment (e.g., aquatic dipnets). Second, the taxonomy of

many groups common in streams is known, and keys for identification are available. Third, there are

many methods of data analysis, including biotic and diversity indices, used in community-level

biomonitoring. Fourth, the responses ofmany common species to different types ofconditions are
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lmown.; ···-··And·-fifth,.·experimental approaches to biomonitoring easily employ benthic

macroinvertebrates.

The objective ofthis study was to determine the ecological health ofSnow and Choccolocco

Creeks. Water quality and macroinvertebrates were sampled on two dates in the fall of 1996.

Sampling occurred on 9 October and 21 November. Sample stations consisted ofundisturbed. sites

(reference sites) and sites on Snow and Choccolocco Creeks (study sites).

METHODS AND MATERIALS

Study Area

Figure 1 shows the location ofeach station. Table 1 descnbes the sampling sites. Study sites

on Snow Creek (SN) were on first and second order branches, while all of the study sites on

Choccolocco Creek (CH) were on fourth order sections of the creek. Both streams have a use

category designation ofaquatic fish and wildlife (ADEM 1996). Station 12 was located on Snow

Creek just beiow a ditch that drains portions ofthe watershed that includes the Monsanto plant site

and other commercial and industrial facilities (the Eleventh Street Ditch). Reference sites included

segments of South Fork Creek (SF, first order), Choccolocco Creek (second order) and Terrapin

Creek (TC, fourth order).

The study area lies in the Central Appalachian Ridges and Valleys (CARV). This ecoregion

is characterized by open, low hills and mountains, with a mosaic ofcropland, pasture, woodland and

forest on mesic inceptisol soils (Omernik 1987). Reference sites were located within the same

ecoregion. All reference and study streams were sampled on,each date during the survey. .

11



-----_Habitat·Assessment··--·.--- ..-- - -..... . -- .. ---- -

Habitat variables were evaluated according to methods in EPA's rapid bioassessment protocol

(plafkin et al. 19~9). Habitats were scored on the basis ofinstream variables, channel morphology,

bank features and streamside (riparian) vegetation (Table 2). Scores for each variable were summed

(Table 3) and then compared· to. the reference stream (Table 4).. Substrate composition and canopy

cover were also visually estimated for each site.

Water Quality

Water quality variables were measured at twelve locations on Choccolocco and Snow Creeks

and three reference streams. Water samples were collected just below the surface «5 cm) in 2-L

Nalgene® bottles on 18 October and 21 November 1996 and transported on ice to an Auburn

University laboratory for analysis. Water temperature and dissolved oxygen (DO) were measured

in situ at each station. Laboratory analyses ofwater samples included measurements ofpH, total

alkalinity (TA), nitrite-nitrogen (N02-N), nitrate-nitrogen (N03-N), ammonia nitrogen (NH3-NH4-N),

total Kjeldahl nitrogen (TKN), soluble reactive phosphorus (mostly orthophosphate, P04-P), total

phosphorus (TP), total organic carbon (TOC), turbidity, conductivity and total suspended solids

(TSS).

Temperature, dissolved oxygen and pH are important variables in water quality studies. The

pH descnbes the intensity ofacidic or basic characteristics by measuring the effective hydrogen ion

concentration (-log[H+]). Alkalinity measures the acid-neutralizing capacity ofa solution. Inorganic

forms of nitrogen such as nitrites, nitrates and ammonia we~e measured along with nitrogen from

organic sources as total Kjeldahl nitrogen. Nitrates and ammonia are important nutrient sources and
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.- --- nitrogen-can-limitplam-growth in streams,,- -The EPA has established a limit of 10,000 JJ.g/L nitrate

in drinking water supplies. Measurements ofammonia range from less than 10 JJ.g/L in natural waters ­

up to 30,000 JJ.g/L in some wastewaters. Unimpacted waters typically have ammonia nitrogen levels

below 1,000 JJ.g/L (Lind 1985). Phosphorus is essential to plant growth and can limit aquatic

_productivity by periphyton and ~ophyte conununities. Orthophosphate ~s the most important and

- abundant fonn of phosphorus available for plant growth. In some situations, the addition of

phosphorus from wastewater sources may lead to nuisance aquatic plant growth. Unimpacted waters

usually have less than 10 JJ.g/L orthophosphate (Lind 1985). Total organic carbon is a measurement

ofall organic compounds in the water. Turbidity is a measurement ofthe suspended matter in water.

Total suspended solids also refers to suspended matter in water, determined by filtration. Clarity of

natural waters is a major factor in its overall condition and productivity. Conductivity is the ability

of a solution to callY an electric current and is determined by the various anions and cations present

in the water. Distilled water has relatively low conductivity at 0.5 to 3 JJ.mhoslcm. Methods for all

analyses were conducted according to StandardMethods (American Public Health Association 1995)

as shown in Table 5.

Macroinvertebrates

Benthic macroinvertebrates were sampled at four stations in Snow Creek and seven stations

in Choccolocco Creek (Table 1, Figure 1). Similar sized reference streams were selected from sites

in TalladegaNational Forest and nearby areas within the same ecoregion. Benthic macroinvertebrates

were sampled using D-frame aquatic dipnets. At each site all available microhabitats (e.g., rocks,

logs, gravel, sand, leafpacks, undercut banks, vegetation) were sampled. The net was placed just
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downstream of the microhabitat and the -substrate disturbed so that the current washed

macroinvertebrates into the net. Organisms residing in the sand and those living on large rocks and

logs were sampled with a 240 J.lm mesh net. All other microhabitats were sampled with a 1,000 J.lm

mesh net. Macroinvertebrates were sorted in the field and preselVed in 8()oJO ethanol. Sample size

usually ranged between 200 and 500 organisms. In the laboratory, macroinvertebrates were

identified and counted; then, several metrics (biocriteria) were calculated from each sample (Table

6). The principal metrics calculated from each sample included taxa richness, the Ephemeroptera-

Plecoptera-Trichoptera (EPT) Index, and the HilsenhoffBiotic Index (BBl). The EPT taxa includes

those organisms most sensitive to pollution. Data analysis was performed according to modified

procedures in EPA's Rapid Bioassessment Protocol ill (Plafkin et al. 1989). Once the biocriteria

were calculated, the percent comparability between study and reference sites was determined (Table

7).

Metric one was taxa richness. A simple count ofthe total number oftaxa per sample was

f
made. Each study site was then compared to the appropriate reference site and expressed as a

p~rcent ofthe taxa present at the reference site.

Metric two was the modified HilsenhoffBiotic Index (BBl). Each taxon was assigned a

tolerance value based on the organism's tolerance to organic pollutants. Values ranged from zero

(mtolerant) to 10 (tolerant). Tolerance values were assigned using available data (Hilsenhoff 1987;

E.A. Engineering, Service and Technology 1990; Mason 1991). Taxa not listed in the references
,

were assigned a value based on the value for closely related taxa, or ofthe family level (Hilsenhoff

1988). A few taxa were assigned tolerance values based on other published data and the experience

ofthe research team. The HBI was calculated as a mean oftolerance values weighted by each taxon's

I
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abundance. Higher-HBI scores mean lower water quality. The reference site HBI score was then

compared to each study site and expressed as a percentage.

The third metric was the ratio of the number of scrapers to filtering collectors. Each

macroinvertebrate was assigned to a functionalf~g group using Merritt and Cummins (1984) and

a species list prepared for EPA (B.A Engineering, Science and Technology 1990). Each study site

was then compared to its reference site and expressed as a percent.

The fourth metric was the ratio ofEPT individuals to Chironomidae individuals. The numbers

of Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera (caddisflies) in each sample

were distinguished and counted, as were the number of Chironomidae. The Chironomidae are a

group' ofrelatively tolerant insects in the order Diptera (Lenat 1993). The study site was compared

to the reference site and expressed as a percent.

The percent contribution ofthe dominant taxon was the fifth metric. The percent contribution

ofthe numerically dominant taxon to the total number oforganisms was calculated for each sample

and compared directly (not the percentage comparison) to the reference.

The EPT Index was the sixth metric. This was a count of the number ofdistinct taxa in the

Ephemeroptera, Plecoptera, Trichoptera. The study site counts were compared to the reference site. .
and expressed as a percentage.

The seventh metric was the ratio ofthe number ofshredders to the total number ofindividuals

in the sample. The study site was then compared to the reference site and expressed as a percentage.

Finally, each calculated metric was given a biological condition score ofzero, two, four or six based

on its percent comparability to the reference station (Table 6). Scores were totaled and a biological

condition assigned based on the site's overall comparison to the reference site (Table 7).
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RESULTS·

Habitat Assessment

Hydrologic characteristics are provided for the sites where bioassessments were conducted

(Table 8). FtrSt order streams ranged in width from 1.3..to 1.4 m and discharge was very low at 0.001

to 0.02 m3/s. Second order streams ranged from 4 to 7.8 m in width and had discharges from 0.04

to 0.28 m3/s. Fourth order streams had widths of9.8 to 30.5 m and discharges of3.39 to 9.12 m3/s.

Habitat assessment scores for each site are tabulated in Table 9. The physical habitats at the

Snow Creek sites were detennined not to·support an acceptable level ofbiological health (rated NS,

non-supporting) when compared with the reference sites. Choccolocco Creek sites were more

variable. Stations 4, 7 and 8 had habitat with the potential to support an acceptable level ofbiological

health. The habitat at sites 2, 3 and 6 showed the potential to partially support an acceptable level

of biological health. Station 5 had habitat rated as non-supporting for an acceptable level of

biological health.

In comparing habitat in Snow and Choccolocco Creeks with the reference sites, the primary

differences were related to the canopy cover, bottom substrate, available microhabitat, degree of

embeddedness, and the lack ofriftle areas (Table 9). At each site rated non-supporting, stable habitat

such as cobble, boulder or woody debris was less than desirable for diverse macroinvertebrate

communities. When present, much ofthe gravel, cobble or boulderwas over 75% surrounded by fine

sediments, reducing available niches for colonization by macroinvertebrates. Much ofthe channel

in Snow and Choccolocco Creeks has been straightened, creating mostly flat water or shallow riftles.

In sections of Choccolocco Creek, woody debris (e.g., logs, limbs, downed trees) continues to

provide stable habitat for macroinvertebrates, but not to the same extent as rifile areas.
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In Snow Creek, except for station 12, more than 50% ofall rifile areas were characterized

by silt, sand and gravel, compared to less than 200;/0 for the references sites (Table 10). Most ofthe

cobble found at station 12 was not naturally occurring rock, but rip rap used to stabilize the stream

bottom. Compared to the reference sites, only stations 4,,5,7 and 8 in Choccolocco Creek had a

desirable mixture ofthe more stable habitat ofgravel, cobble and boulder.

Water Quality
, .

0c:tober water samples were collected during a rain storm with subsequent elevated water

levels due to increased surface runoff The November samples were collected at low-flow levels with

no significant rainfall for several days prior to sampling. The elevated flows in Snow and

Choccolocco Creeks during October affected several variables measured during this study. On both

dates, the water quality characteristics ofSnow Creek influenced water quality in Choccolocco Creek.

This influence was most notable at stations 5 and 6.

Water temperature and dissolved oxygen values are shown in Table 11. Compared to the

reference sites, temperatures were higher and dissolved oxygen levelS lower at most ofthe study sites.

At the high flows in October, the lowest DO measured was 6.9 mgIL in Snow Creek at station 13.

At the low flows in November, the lowest DO was 5.8 mgIL in Snow Creek at station 10.

At all sites, pH was near neutrality on both dates (Tables 12 and 13). Values tended to be

higher at the study sites in Snow and Choccolocco Creeks when compared to the reference sites. In

October, pH in Snow Creek ranged from 6.68 to 7.61 and in November from 7.19 to 7.35. Snow

Creek was found to cause only a slight increase in pH in Choccolocco Creek at stations 5 and 6.
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· ··Total alkalinity·was e1evated·at·all study sites when compared to reference sites' (Tables 12

and 13). Alkalinity tended to increase at most downstream stations in Snow and Choccolocco'

Creeks, particularly during the high flows in October. In Snow Creek, a1k3linity ranged from 27 to

72 mgIL on the October date, while during thelow-flow conditions in November, values ranged from

89.5 to 151.8 mgIL. The highest reading was at station 12 just below Snow Creek's confluence with

the Eleventh Street Ditch. In Choccolocco Creek, total alkalinity ranged from 46.8 mgIL at station

2 in October to 99.8 mgIL at station 9 in November.

Compared to the reference streams, nitrogen concentrations were usually higher in Snow

Creek and at stations 5 and 6 in Choccolocco Creek (Tables 12 and 13). Nitrite levels in Snow Creek

ranged from 20 to 32 JJ,gIL in October and 9 to 30 JJ,gIL in November compared to 1 JJ,gIL at both

reference sites. Nitrite levels peaked in Choccolocco Creek in October at 20 JJ,gIL and 17 JJ,gIL at

stations 5 and 6 respectively. In November, nitrites increased to 30 JJ,gIL at station 9. Nitrate levels

on both dates were high in Snow Creek, compared to reference sites (Tables 12 and 13). During the

high-flow conditions in October, nitrates ranged from a low of401JJ,gIL at station 10 to a high of611

JJ,g/L at station 12. Below the confluence of Snow and Choccolocco Creeks at station 5, nitrates

increased to levels at least four times higher than those found at stations 1 through 4. In November,

nitrates were again higher in Snow Creek than at reference sites (Table 13). Values ranged from

a high of707 JJ,gIL at station 10 to a low of245 JJ,gIL at station 12. Also, at station 5 in Choccolocco

Creek, nitrates were higher than upstream at stations 1 through 4. In addition, at stations 6 , 8 and .

9, nitrates increased 5-fold over values measured at station 5. The nitrate concentration at station

6 was 653 JJ,gIL, and at station 8, the value was 848 JJ,gIL. Station 6 is just downstream of the

Anniston wastewater treatment plant (WWTP) and station 8 is downstream ofthe Oxford WWTP.
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... The high flows observed in- October influenced ammonia-nitrogen at all stations in Snow

Creek and at stations 5 and 6 in Choccolocco Creek (Table 12). Ammonia values ranged from 315 .

j.lg/L at station 10 to a high of 926 j.lg/L at station 12. Ammonia concentrations in Choccolocco

Creek were influenced by Snow Creek because levels were highest at station 5, then declined a short

distance downstream at station 6. At the low flow conditions in November, ammonia levels declined

in Snow Creek, except at station 10 where a concentration of995 j.lg/L was measured (Table 13).

On both dates, ammonia-nitrogen was somewhat higher at station 12 than at station 11.

Organic nitrogen, as TKN, varied from 4 to 15 times higher in Snow Creek than that

measured at the reference sites (Tables 12 and 13). Concentrations were much higher in October

during the high flows. The highest value measured in Snow Creek was 2,879 j.lg/L at station 11 in

October. The highest TKN measured in Choccolocco Creek was 1,970 j.lg/L at station 5 in October.

Station 5 is just downstream from the mouth ofSnow Creek. This value was 10 times higher than

that measured upstream in Choccolocco Creek at station 4. Even during the low flows observed in

November, organic nitrogen at stations in Snow Creek was higher than either the reference sites or

stations in Choccolocco Creek upstream of station 5; In fact, TKN at station lOin Snow Creek

measured 2,693 j.lg/L, a value 15 times higher than its reference site.

In October, orthophosphate (P04-P) and total phosphorus (TP) values were higher in Snow

Creek than either the reference sites or most stations in Choccolocco Creek (Tables 12 and 13). In

Snow Creek, the P04-P ranged from 183 j.lg/L at station 10 to 59 j.lg/L at station 13. In

Choccolocco Creek, P04-P values increased between station 5 and 6 from 98 to 117 j.lg/L. At station

8, values increased again to 187 j.lg/L. The Anniston WWTP releases its effluent just downstream

from station 5. The Oxford WWTP releases its effluent into Choccolocco Creek between stations
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"'- 6 and 8. In October, total phosphorus inSnow.Creek increased from 351 J.LgIL at station·10 to a high

of664 J.Lg/L at station 12. In Choccolocco Creek below confluence with Snow Creek, concentrations .

ranged from 522 J.LgIL at station 5 down to 118 J.LgIL at station 9.

In November under low flow' conditions, PO..-p in Snow Creek was less than 40 J.LgIL at all

stations, except fOfstation 10 at which it was 149 J.LgIL. The PO..-p in Choccolocco Creek also

differed little from the reference sites at stations 1 through 5. Values ranged from 4 to 9 J.LgIL as

PO..-P. However, at station 6 below the Anniston WWTP, PO..-p values increased to 82 J.Lg/L; at

station 8 below the Oxford WWTP, P04-P values increased to 109 J.LgIL before declining at station

9. Total phosphorus in Snow Creek was considerably lower in November than in October, but values

ranged from a high of240 J.LgIL at station 10 to a low of60 J.LgIL at station 11. These values were

still two to three times higher than the reference sites (Table 13). Stations 1 through 5 in

Choccolocco Creek differed little from the reference sites, but total phosphorus at stations 6, 8 and

9 was two to three times that measured upstream.

Total organic carbon during October (Tables 12 and 13) was elevated at all Snow Creek

stations when compared to the reference sites. In November, only.stations 10 and 13 were elevated

compared to the reference ~ites. In Choccolocco Creek, sites 5 and 6 were high in October

compared to upstream stations. November sampling in Choccolocco Creek showed no consistent

difference in concentration. Highest total organic carbon values in Snow Creek were 17.08 mgIL in

October at station 12 below the Eleventh Street Ditch and 14.42 mgIL at station 13 in November.

Turbidity and total suspended solids followed similar trends at stations in Snow and

Choccolocco Creeks on both dates (Tables 12 and 13). Both variables were considerably higher in

October during the heavy rainfall. For example, in Snow Creek, turbidity ranged from 358 NTU's
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at"station"12 to 87 NTU's at station 10". -Total-suspended- solids showed -a-similar trend among

stations in Snow Creek. Snow Creek also affected measurements of these two variables in

Choccolocco Creek. For example, stations 1 through 4 in Choccolocco Creek differed little from the

reference sites, but at stations 5 and 6 both turbidity and total suspended solids were much higher

than at stations upstream. Downstream from station 6, both variables again declined. "

Maximum conductivity in Snow and Choccolocco Creeks was higher at low flows than at high

flows (Tables 12 and 13). In Snow Creek, values in November ranged from 182.3 J.lmhoslcm at

station 10 to 298.8 J.lmhoslcm at station 13. In contrast, during the high flows in October,

conductivity ranged from 83.7 J.lmhoslcm at station 10 to 180.9 J.lmhoslcm at station 13. The

influence of Snow Creek on conductivity in Choccolocco Creek was not as pronounced compared

to other variables. At station 5, conductivity did increase slightly compared to upstream sites, but

on both dates the greatest increases were at station 6 and 8, downstream from the Anniston and

Oxford WWTP's.

Macroinvertebrates

Macroinvertebrates were collected in all streams under low flow conditions. A total of264

taxa were collected from all streams (Appendix I, Table 1). Ofthese taxa, 88% were aquatic insects

and the remainder consisted mostly ofoligochaetes, crayfish, snails and mussels. Insects in the family

Chironomidae were the most diverse group ofmacroinvertebrates comprising 22% ofthe total taxa.

For each date, individual samples along with tolerance values are presented in Appendix 1, Tables 2

to 29.
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.Based-on-the'bioassessment, all stations in Snow Creek were impaired on both.dates.(Tables

14 and 15). Impairment ranged from moderate to severe. Ofthe seven biocriteria used in this study, .

the Hilsenhoff Biotic Index (HB1), the EPT Index, and total taxa richness best illustrated the

differences between the reference streams and sites in Snow.and Choccolocco Creeks (Table 16 and

Figure 2). Compared to the reference streams, the RBI was higher (meaning poorer water quality)

at all Snow Creek stations, and the EPT Index and taxa richness were low. For example, the EPT

Index from Snow Creek included no taxa in the order Plecoptera (stoneflies) and only one taxon in

the order Trichoptera (caddisflies). In contrast, the reference streams had many taxa in both the

orders Plecoptera and Trichoptera. In Choccolocco Creek, stations 2, 3 and 4 differed little

compared to the reference stream in October. All three of these stations were non-impaired. In

November, these same three stations were slightly impaired because of reduced total and EPT taxa

richness (except at station 4). At stations 5,6, 7 and 8, impairment ranged from slight to moderate

on both dates. Compared to the reference stream, RBI values were high and taxa richness and the

EPT index were low at stations 5, 6, 7 and 8.

DISCUSSION

Based on the habitat assessment, physical conditions in all ofSnow Creek and several sections

ofChoccolocco Creek have been greatly altered. Compared to the undisturbed "reference" Streams

. ofsimilar size, Snow and Choccolocco Creeks have been subjected to extensive channelization that

has eliminated many ofthe meanders. In addition, riparian vegetation has been removed along many

sections, especially in Snow Creek. This has led to increased water temperatures caused by reduced
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------ ... -.-.shading.-Th~se·changes have also contributed to--increased-ronoff1)f-sediment-over the years.

Consequently, stable habitat for macroinvertebrates has been changed from gravel, cobble and .

boulder to mostly sand and gravel (Table 10). Even at sites where cobble and boulder were present,

many ofthe microhabitats available for colonization by macroinvertebrates had been eliminated by

sedimentation. Cracks and crevices among rocks and submersed wood serve as ideal micro~itat

for macroinvertebrates (Merritt and Cummins 1996). Portions of Choccolocco Creek below the .

confluence with Shoal Creek had large quantities ofwoody debris that had not been removed by

"snagging". The logs and limbs provided stable habitat for macroinvertebrates; thus, communities

in this section of the stream (stations 2 and 3) were more diverse (Table 16) than those found at

stations 5 and 6 where woody debris was scarce.

Chemical analyses demonstrated that Snow and Choccolocco Creeks are impacted by both

nonpoint-sources and point-sources from the watersheds. In Snow Creek, these impacts occurred

along the entire channel because the watershed lies within the cities ofAnniston and Oxford. Much

ofthe storm-water runofffrom streets, homes and industries near the creek flows into the channel.

In addition, a number ofpermitted discharges by industries are allowed to both streams by ADEM.

The fact that water samples were collected on two dates, one during a heavy rain storm

(October) and one following several days ofdry weather (November), proved helpful in interpreting

. water quality impacts in Snow and Choccolocco Creeks. For example, ifpoint-source discharges

determine the "typical" water chemistry in Snow Creek, then the rain storm should have diluted these

variables. Instead, for most variables measured in Snow Creek, concentrations were higher during

high-flow conditions (often by an order of magnitude) than those measured at the referen~ sites

(Table 12). These results indicated that nonpoint-source runofffrom the watershed strongly affected
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._- stream-qualtty-in-'Snow Creek. ·Compared to lower-flow conditions, the rain event dramatically

increased concentrations ofsuspended solids and the plant nutrients nitrogen and phosphorus.. Also,

water quality in th~ Eleventh Street Ditch at high-flow conditions caused elevated levels ofseveral

variables compared to those measured upstream or downstream. This was true for nitrites, nitrates,

ammonia, total phosphorus~total organic carbon, turbidity and total suspended solids (Table 12).

However,at lower flows, water quality in the Eleventh Street Ditch had little influence on water

quality in Snow Creek (Table 13).

The concentrations of chemicals and suspended sediment in Snow Creek affected

Choccolocco Creek at station 5 just below the confluence ofthe two streams. At higher flows, Snow

Creek increased the levels of some variables in Choccolocco Creek between 5 and 20 times the

concentrations present above the confluence ofthe streams (Table 12). However, the impacts were

less noticeable at lower flows (Table 13).

The data collected during lower flows when there was little surface runoff suggested that

point-source discharges above station 10 altered the chemistry of Snow Creek (Table 13). For

example, in November, nitrites, nitrates, ammonia, organic nitrogen (TKN), phosphorus and total

organic carbon were all much higher at station 10 than at stations 11, 12 or 13. The high levels of

these variables suggested the presence of organic waste from some unknown source above the

confluence ofSnow Creek and the Eleventh Street Ditch. Because discharge was so low at station

10 (Table 8), it would not require large quantities ofwaste to produce the concentrations measured

in this study.

Upstream of the confluence of Snow and ChOCC9locco Creeks, there was evidence of

nonpoint-source pollution at stations 1 through 4 on Choccolocco Creek (Tables 12 and 13). Total

24

..



--a1ka1inity,.nitrates and conductivity were much higher at these sites- than·in·the reference sn:eam. This

was true at low and high flows. This section ofChoccolocco Creek meanders through a valley in ­

which hundreds of acres of sod are produced by a commercial turf farm. Apparently, lime and

fertilizers from horticultural and agricultural operations enter the creek with runoff.

Data collected in November at stations 6 and 8 in Choccolocco Creek demonstrated that the

Anniston and Oxford WWTPs caused increased levels ofnitrates, organic nitrogen, phosphorus and

conductivity when compared to those measured upstream. However, these effects were evident only

at low flows (Table 13).'

Macroinvertebrates were abundant at all stations in both Snow and Choccolocco Creeks. The.

diversity ofthese communities was dramatically different, however, from that found in the reference

streams. Compared to stations in Snow and Choccolocco Creeks, all ofthe reference streams were

characterized by higher taxa richness. This included a diverse group oftaxa in the pollution-sensitive

EPT groups. In contrast, many ofthe macroinvertebrates collected from Snow Creek and sections

of Choccolocco Creek have been identified as organisms that occur primarily in impacted streams

(Hilsenhoff 1988). For example, in Snow Creek predominantly midges (family Chironomidae) and

odonates that are tolerant to impacted stream conditions were found. However, a small number of

mayflies was collected at station 12 that were not found at the other Snow Creek sites. The greater

quantity ofcobble (rip rap) at this site may account for the presence ofthese mayflies.

Nutrient enrichment and sedimentation were obvious "impacts" suggested by the water quality

data in this study, although none of the chemical variables occurred in concentrations that were

. acutely toxic to macroinvertebrates. However, macroinvertebrates such as the Plecoptera (stoneflies)

and many ofthe Trichoptera (caddisflies) cannot tolerate highly enriched conditions (Lenat 1993).
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Based upon this assessment, it is concluded that the biological condition at station 12, just

downstream from the confluence ofthe Eleventh Street Ditch and Snow Creek, was as good or better .

than that at any other Snow Creek study site (Tables 14 and 15). Station 11 upstream of the

confluence of Snow Creek and the Eleventh Street Ditch was in the poorest condition (severely

. impaired). There was no. evidence that the presence ofP<;Bs in sediment ofSnow or Choccolocco

Creeks adversely affected macroinvertebrate communities in either stream.

CONCLUSIONS

Results ofthis study revealed the following: 1) Snow Creek has been physically, chemically

and biologically altered and impaired by human activities on the watershed; 2) The ecological

condition ofthe benthic community just downstream from the confluence ofthe Eleventh Street Ditch

and Snow Creek was as good or better than that at any other Snow Creek Study site; 3) The

discharge of Snow Creek into Choccolocco Creek had an adverse influence on water quality of

Choccolocco Creek, particularly during the October sample when rainfall and runoffincreased stream

discharge; 4) The presence ofthe Anniston and Oxford WWTP outfalls downstream from the mouth

ofSnow Creek made it impossible to determine how far downstream Snow Creek impacted water

quality of Choccolocco Creek; 5) Agricultural and horticultural impacts which were measured on

water quality ofChoccolocco Creek upstream ofconfluence with Snow.Creek, and the Anniston and

Oxford WWTPs adversely affected water quality of Choccolocco Creek downstream from the

confluence with Snow Creek; 6) There was no evidence from this study that the presence ofPCBs

in sediment of Snow or Choccolocco Creeks adversely affected macroinvertebrate communities in

either stream.
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Table 1. Sampling stations, desaiption and type ofdata collected in Choccolocco and Snow Creeks
and their reference sites, 1996-1997.

Sampling
Stations Description

Data
Collected2

Just downstream tram Alexandria Rd crossing

First Order
South Fork ofTerrapin Creek .. .

16 (REF!) Forest Service Rd 500, ort:Clebume Co. 55 .

Snow Creek
10

..wq,m

wq,m

Second Order
Choccolocco Creek

15 (REF)

Snow Creek
11

12

13

Fourth Order
Terrapin Creek

14 (REF)
Choccolocco Creek

1
2
3
4
5

6
7
8
9

Forest Service Rd 540, offCleburne Co. 55

15th St and Boynton Ave., downstream ofUnion
Foundry, upstream ofconfluence with the
Eleventh Street Ditch

11th St just downstream. ofconfluence with the
Eleventh Street Ditch

Just upstream ofconfluence with Choccolocco Ck.

Just upstream ofCleburne Co. 49 crossing

N.E. ofAL Hwy 9 near Whitesides Mill
AL Hwy 9 bridge crossing
E. of AL Hwy 9, Joseph Springs Road
S. ofBoiling Springs Exit off 1-20
Upstream Anniston sewage treatment

plant, downstream ofSnow Ck.
Just below bridge on Friendship Rd.
Bridge crossing, N. ofMwnford, AL, Hwy 109
Bridge crossing on Talledega Co. Rd. 005
Bridge crossing on Talledega Co. Rd. 326

wq,m ..

wq,m

wq,m

wq,m

wq,m

wq
wq,m
wq,m
wq,m

wq,m
wq,m
m
wq,m
wq

lREF = Reference sites.
2wq =water quality, m =macroinvertebrates
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Table 2. Habitat Assessment Field Data Sheet.
HABITAT ASSESSMENT FIELD DATA SHEET

Cate20rv
Habitat Darameter Excellent Good Fair Poor
I. '"Bottom substrate! Greater than 50010 rubble, 30-50010 rubble, gravel or other 10-30010 rubble, gravel or other Less than 10% rubble, gravel

available cover") gravel, submerged logs, stable habitat. Adequate stable habitat. Habitat or other stable habitat. Lack
undercut banks, or other stable habitat. availability less than desirable. ofhabitat is obvious.
habitat.

Only 2 ofthe 4 habitat Dominated by one
categories present (missing velocity/depth category
riftleslruns receive lower score). (usually pool).

IN
IN

2. Embeddedness(b)

3. ~.IScms(Scfs)->

'"Flow at rep. low flow")

or
>0.15 ems (5 cfs) ->
Velocity/depth

20-16

Gravel, cobble, and boulder
particles are between 0 and 25%
surrounded by fme sediment.

20-16

Cold >O.OS ems (2 efs)
Warm >0.15 ems (S cfs)

20-16

Slow ( <0.3 mls), deep
(>0.5 m); slow, shallow
( <0.5 m); fast
( >0.3 mls), deep~ fast, shallow
habitats all present.

20-16

IS-ll

Gravel, cobble, and boulder
particles are between 25
and 50% surrounded by fme
sediment.

lS-ll

0.03-0.05 ems (1-2 efs)
0.05-0.15 ems (2-5 efs)

IS-ll

Only 3 ofthe 4 habitat
categories present (misshtg
riftles or runs receive
lower score than missing pools).

IS-ll

10-6

Gravel, cobble, and boulder
particles are between SO and
7S% surrounded by fme
sediment.

10-6

0.01-0.03 ems (.5-1 cfs)
0.03-0.05 ems (1-2 cfs)

10-6

10-6

5-0

Gravel, cobble, and boulder
particles are over 75%
surrounded by fine sediment.

5-0

<0.01 ems (.5 cfs)
<0.03 ems (1 cfs)

S-o

5-0

4. ·Channel alteration<l) Little or no enlargement of Some new increase in bar Moderate deposition ofnew Heavy deposits offme
ishinds or point bars, and/or no formation, mostly from gravel, coarse sand on old and material, increased bar
channelization. coarse gravel~ and/or some . new bars~ pools partially filled development~ most pools filled

channelization present. w/silt~ and/or embankments on w/silt~ and/or extensive
both banks. channelization.

15-12 ll-S 7-4 3-0

5. Bottom scouring and Less than 5% ofthe bottom 5-30010 affected. Scour at 30-S001o affected. Deposits and More than 50010 of the bottom
deposition<l) affected by scouring and constriction and where scour at obstructions, changing nearly year long~

deposition. grades steepen. Some constrictions and bends. Some Pools almost absent due to
deposition in pools. filling ofpools. deposition. Only large rocks

in riftle exposed.
15-12 ll-S 7-4 3-0



Table 2 (cont.)
HABITAT ASSESSMENT FIELD DATA SHEET

Catel!OIV
Habitatnarllmeter Excellent Good Fair_Poor
6. Poollriffie,runlbend 5-7. Varietyofhabitat. Deep 7-15. Adequatedepthinpools 15-25. Occasionalrime >25. Essentially a straight

ratio(l) (distance rimes and pools.· and rimes. Bends provide or bend. Bottom contours stream. Generally all flat
between rimes divided habitat. provide some habitat. water or shallow rime. Poor
by stream width) habitat.

w
.,I::>.

7. Bank stability<")

8. Bank vegetative
stability<")

9. Streamside cover<")

Column Totals

SCORE. _

15-12

Stable. No evidence oferosion
or bank failure. Side slopes
generally <30%. Little potential
for future problem.

10-9

Over 80010 of the streambank
surfaces covered by vegetation
or boulders and cobble.

10-9

Dominant vegetation is shrub.

10-9

11-8

Moderately stable. Infrequent,
small areas oferosion mostly
healed over. Side slopes up to
40010 on
one bank. Slight potential in
extreme floods.

8-6

50-79% ofthe streambank
surfaces covered by vegetation,
gravel or
larger material.

8-6

Dominant vegetation is of tree
form.

8-6

7-4

Moderately unstable. Moderate
frequency and size oferosional
areas. Side slopes up to 60% on
some banks. High erosion
potential during extreme high
flow.

5-3

25-49% ofthe streambank
surfaces covered by vegetation,
gravel, or
larger material.

5-3

Dominant vegetation is grass or
forbes.

5-3

3-0

Unstable. Many eroded areas.
Side slopes >60% common.
"Raw" areas frequent along
straight sections and bends.

2-0

Less than 25% ofthe
streambank surfaces covered
by vegetation, gravel, or larger
material.

2-0

Over 50010 ofthe streambank
has no vegetation and
dominant material is soil,
rock. bridge materials,
culverts, or mine tailings.

2-0

(a) From Ball 1982.
(b) From Platts et al. 1983.
Note: •=Habitat parameters not currently incorporated into BIOS.



Table 3. Habitat assessment scoring criteria used to evaluate water quality in Choccolocco and
Snow Creeks and reference sites, 1996-1997.

Range ofCondition
ConditionlParameter Excellent Good Fair Poor

PRIMARY - SUBSTRATE AND INSTREAM COVER

1. Bottom substrate and available cover 20-16 15-11 10-6 5-0

2. Embeddedness 20-16 15-11 10-6 5-0

3. FlowNelocity 20-16 15-11 10-6 5-0

SECONDARY - CHANNEL MORPHOLOGY

4. Channel alteration 15-12 11-8 7-4 3-0

5. Bottom scouring aJ1d deposition 15-12 11-8 7-4 3-0

6. Poollriftle. nmlbend ratio 15-12 11-8 7-4 3-0

TERTIARY - RIPARIAN AND BANK STRUCTURE

7. Bank stability 10-9 8-6 5-3 2-0

8. Bank vegetation 10-9 8-6 5-3 2-0

9. Streamside cover 10-9 8-6 5-3 2-0
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Table 4. Habitat assessment used to evaluate water quality in Choccolocco and
Snow Creeks and reference sites, 1996-1997.

Assessment CategOIY

Comparable to Reference

Supporting1

Partially Supporting

Non-Supporting

Percent ofComparability

75-88%

60-73%

~58%

lPotential to support an acceptable level ofbiological health.
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Table 5. Analytical methods used in measuring water quality in Choccolocco and Snow Creeks
. and reference sites, 1996-1997.

Variable Method Reference

In Situ

Temperature thermistor APHA1
, 1995

Dissolved oxygen membrane electrode APHA, 1995

Laboratory Analyses

pH glass electrode APHA, 1995
Alkalinity potentiometric titration APHA, 1995
NItrite (N02-N) diazotizing method APHA, 1995
Nitrate (N03-N) cadmium reduction APHA, 1995
Total ammonia (NH3-NH.-N) phenate method APHA, 1995
Total Kjeldahl nitrogen macro Kjeldahl APHA, 1995
Soluble reactive

phosphorus ascorbic acid APHA, 1995

Total phosphorus persulfate digestion,
ascorbic acid APHA, 1995

Total organic carbon persulfate digestion, with
.Dohrmann DC-SO APHA, 1995

Turbidity HACH turbidimeter APHA, 1995
Specific conductance conductivity cell APHA, 1995
Total suspended solids vacuum filtration APHA, 1995

l(American Public Health Association 1995)
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Table 6. Metrics and biological scores for evaluating water quality in Choccolocco and Snow
Creeks and references sites, 1996-1997.

Biological Scores
Metric 6 4 2 0

.........

1. Taxa Richnessl >800.10 60-80% 40-60% <40%

2. HilsenhoffBiotic Index (modified)2 >85% 70-85% 50-70% <50% .

3. Ratio ofScrapersIFilt. Collectorsl,3 >50% 35-50% 20-35% <20%·

4. Ratio ofEPT/Chirn Abundancesl >75% 50-75% 25-50% <25%

5. % Contribution ofDominant Taxon4 <20% 20-30% 30-40% >40%

6. EFT Indexl >90% 80-90% 70-80% <70%

7. Ratio ofShreddersITotal1,3 >50% 35-50% 20-35% <20%

lScore is based on the ratio ofmetric values for the study site to reference site X 100.
2Score is based on the ratio ofreference site to study site X 100.
~etennination ofFunctional Feeding Group is independent oftaxonomic grouping.
4Scoring criteria evaluate actual percent contribution, not percent comparability to the reference
station.
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Table 7. Bioassessment criteria used to evaluate water quality in Choccolocco and Snow Creeks
and references sites, 1996-1997.

% Comparability
to Reference

Scorel

>83%

54-790!cl

21-50%

<17%

Biological Condition
CategOly

Nonimpaired

Slightly impaired

Moderately impaired

Severely impaired

Attributes

Comparable to the best situation to be
expected within an ecoregion. Balanced
trophic structure. Optimum community
structure (composition and dominance) for
stream size and habitat quality.

Community structure less than expected.
Composition (species richness) lower than
expected due to loss ofsome intolerant
forms. Percent contribution ofsome
intolerant forms increases.

Fewer species due to loss ofmost intolerant
forms. Reduction in EPT index.

Few species present. Ifhigh densities of.
.organisms, then dominated by one or two
taxa.

IPercentage values intermediate to the above ranges requires subjective judgement as to the
correct placement. Habitat assessment and physicochemical data are used to make the final
placement.
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Table 9. Habitat assessment scores for Choccolocco and Snow Creeks and reference sites. 1996-1997.
Stream Assessment Score

First Order Second Order
Streams· SF SN CH SN SN SN

ConditionIVariable 16 10 15 11 12 13
PRIMARY - SUBSTRATE AND INSTREAM COVER

1. Bottom substrate & available cover 20 8 20 5 7 10
2. Embeddedness 20 5 20 2 6 10
3. Flow/velocity 20 11 20 11 16 11

SECONDARY - CHANNEL MORPHOLOGY
4. Channel alteration 15 2 15 3 5 5
5. Bottom scouring and deposition .15 7 15 5 5 5
6. PooVriftle. run/bend ratio 15 3 15 3 3 7

~- TERTIARY - RIPARIAN AND BANK STRUCTURE
7. Bank stability 10 10 10 8 8 7
8. Bank vegetation 10 10 10 9 8 10
9. Streamside cover 10 9 10 5 5 8

Total Score 135 65 135 51 63 73

Percent Comparison 100 48 100 38 47 54

Habitat Assessment REF NS REF NS NS NS
lStreams: SF = South Fork ofTerrapin Creek, SN = Snow Creek, CH = Choccolocco Creek.
2REF=Reference. NS=Non-supporting.





Table 10. VlSWll estimates ofsubstrate composition (%) and canopy for riftle areas at
each station in Choccolocco and Snow Creeks and reference sites. 1996-1997.

Stream Assessment Score
FlI'St Order Second Order

Sites1 SF SN CH SN SN SN
Variable 16 10 15 11 12 13

Substrate
Silt « 0.6mm)2 1 1 1 3 2 5

Sand (0.6-2mm) 3 49 6 85 2S 5

Gravel (2-64mm) 7 49 12 12 20 70

Cobble (64-256mm) 30 1 40 0 50 20

Boulder (>256mm) S9 0 2 0 3 0

Bedrock 0 0 39 0 0 0

Canopy Description3

Canopy Cover SH SH PS 0 0 SH
ISites: SF=South Fork ofTerrapin Creek, SN=Snow Creek, CH=Choccolocco Creek.
%Particle Diameter
3SH=Shaded, PS=Partially Shaded, PO=Partly Open, O=Open

43



Table 10. Continued.
Stream Assessment Score

Fourth Order
Sites· TC CH CH CH CH CH CH CH

Variable 14 2 3 4 5 6 7 8

Substrate
'\ Silt « 0.6mm)2 1 3 5 5 10 5 1 1

Sand (0.6-2mm) 10 85 85 5 5 20 7 4

Gravel (2-64mm) 30 12 10 15 40 70 12 6

Cobble (64-256mm) 57 0 0 65 45 5 40 74

Boulder (>256mm) 2 0 0 10 0 0 40 15

Bedrock 0 0 0 0 0 0 0 0

Canopy Description3

Canopy Cover PS PO PO PO 0 0 PO PO
·Sites: TC=Terrapin Creek, CH=Choccolocco Creek.
2particle Diameter
3SH=Shaded, PS=Partially Shaded, PO=Partly Open, O=Open
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Table 11. Dissolved oxygen concentration (DO) and temperature measured in Choccolocco and Snow Creeks and reference sites, October
and November 1996.

First Order Second Order Fourth Order

Sitesl SF2 SN CH2 SN SN SN TC2 CH CH CH CH CH CH CH CH

16 10 15 11 12 13 14 1 2 3 4 5 6 8 9

Oct-96
Temp (OC) 16.5 19.0 16.0 19.5· 19.5 19.0 17.0 18.0 18.2 18.2 17.8 19.2 19.0 18.S 18.2
bo (mgIL) 9.5 8.5 9.5 8.5 8.1 6.9 8.8 9.0 8.1 8.1 8.2 7.4 7.6 8.0 9.0

Nov-96
Temp (OC) 12.2 14.1 12.2 16.5 15.1 15.0 11.8 13.5 14.0 13.9 14.0 14.1 14.1 IS.0 IS.8
DO (mg/L) 9.4 5.8 10.0 6.4 6.7 6.8 10.2 9.2 9.1 9.2 9.1 8.8 8.8 9.0 9.6

~ ISites: SF =South Fork ofTerrapin Creek, SN =Snow Creek, TC =Terrapin Creek, CH =Choccolocco Creek.Vl

2 Reference sites.



Table 12. Water quality variables measured in Choccolocco and Snow Creeks and reference sites, October 1996.

--
. pH TA2(mgIL N02-NN03-N NH3-NH4-N TKN P04-P TP TOC Turbid Cond TSS

as CaC01) flp/L ygIL ygIL yg/L ygIL ygIL mg/L NTU flmbos/cm mg/L
:First Order
i

I Streams
! 3SF 16 6.48 18.3 1 16 17 213 16 41 6.60 9.5 58.4 4.07

SN 10 6.68 27.0 27 401 315 1,383 183 351 13.98 87.0 83.7 60.75

Second Order
Streams
CH 15 6.63 19.0 1 15 0 187 18 42 3.31 7.4 47.1 4.91
SN 11 7.56 39.8 27 525 897 2,879 163 567 15.64 254.0 108.2 241.40

SN 12 7.34 47.8 32 611 926 2,731 158 664 17.08 358.0 140.5 314.80

..a:.. SN 13 7.61 72.0 20 498 304 2,284 59 500 11.58 238.0 180.9 234.47
0\

Fourth Order
Streams
3TC 14 6.47 15.3 1 36 3 184 2 26 3.87 9.9 39.8 10.79
CH 1 6.74 51.3 2 117 4 210 8 37 3.68 10.6 116.4 16.81

CH 2 6.65 51.0 1 135 24 290 11 37 4.00 5.9 107.5 7.~2

CH 3 6.73 53.8 2 149 37 258 6 41 3.42 8.5 113.4 10.28

CH 4 6.83 62.3 1 101 1 190 7 42 3.26 9.0 127.4 8.85

CH 5 6.88 63.5 20 520 461 1,970 98 522 11.02 238.0 168.9 256.67

CH 6 6.87 64.5 17 486 316 1,366 117 379 8.43 144.0 200.0 162.35

CH 8 7.07 89.3 3 776 19 302 187 230 3.15 9.3 307.3 10.32

CH 9 7.32 99.8 2 606 14 148 84 118 4.58 6.8 266.0 7.74
'IStreams: SF=South Fork ofTerrapin Creek, SN=Snow Creek, TC=Terrapin Creek, CH=Choccolocco Creek.
2Variables include pH, total alkalinity (TA), nitrite-nitrogen, (N02-N), nitrate-nitrogen (N03-N), ammonia nitrogen (NH3-NH4-
N), Total Kjeldahl Nitrogen (TKN), soluble reactive phosphate (P04-P), total phosphorus (TP), total organic carbon (TOC),
turbidity (Turbid), conductivity (Conned), and total suspended solids (TSS).
3Reference streams.



Table 13. Water quality variables measured in Choccolocco and Snow Creeks and reference sites, November 1996.

pH TA(mgIL NOz-N N03-N NH3-NH4-N TKN P04-P TP TOC Turbid Conned TSS
as CaCo3) yg/L yf!/L yg/L yp!L J!£/L y11lL mgIL NTU ymhos/cm mgIL

First Order
Streams
3SF 16 6.87 19.3 1 14 30 178 3 30 2.24 4.8 48.7 1.33

SN 10 7.19 89.5 30 707 995 2,693 149 240 7.89 6.6 182.3 3.44

Second Order
Streams

CH 15 7.05 23.0 1 0 3 98 12 31 2.26 1.1 45.7 0.01

SN 11 7.35 125.0 10 447 112 276 3 60 2.49 24.0 273.5 16.33

SN 12· 7.29 151.8 9 245 154 222 7 62 3.91 12.5 279.3 7.60

~ SN 13 7.30 135.3 10 361 43 385 40 93 14.42 3.7 298.8 1.81
'I

Fourth Order
Streams

3TC 14 7.20 24.0 2 47 . 24 169 4 31 3.45 8.2 39.1 2.61
CH 1 6.96 51.8 1 96 15 101 5 34 2.46 6.6 117.9 5.23
CH 2 7.03 46.8 1 93 22 86 4 25 2.27 3.4 96.4 2.86
CH 3 7.2'3 49.0 1 99 3 118 5 40 4.71 4.7 107.2 3.64
CH 4 7.09 55.0 2 91 18 124 7 42 '3.15 7.9 119.1 7.07

CH 5 7.30 62.3 1 110 14 151 9 48 3.18 9.9 136.8 10.63

CH 6 7.24 69.0 1 653 31 219 82 125 4.44 10.3 218.8 12.28
CH 8 7.23 85.3 2 848 26 240 109 159 3.53 12.1 243.1 8.84
CH 9 7.29 96.5 30 617 37 166 65 104 2.98 7.8 ' 240.6 4.39

IStreams: SF=South Fork ofTerrapin Creek, SN=Snow Creek, TC=Terrapin Creek, CH=Choccoiocco Creek.
ZVariables include pH, total alkalinity (TA), nitrite-nitrogen, (N0z-N), nitrate-nitrogen (N03-N), ammonia nitrogen (NH3-NH..-
N), Total Kjeldahl Nitrogen (TKN), soluble reactive phosphate (PO..-P), total phosphorus (TP), total organic carbon (TOC),
turbidity (Turbid), conductivity (Conned), and total suspended solids (TSS).
3Reference streams.



Table 14. Biocriteria (metric) values, percent comparison and biological condition for stations in Choccolocco and Snow
creeks and reference sites. October 1996.

Metric Value % Comparison Bioassessment Score

First Order Second Order First Order Second Order First Order Second Order

Stream: SF SN cn SN SN SN SN SN SN SN SF SN CH SN SN SN
Metric Station: 16 10 IS 11 12 13 10 11 12 13 16 10 IS 11 12 13

Taxa Richness' 44 22 4S 16 19 21 SO 36 42 47 6 2 6 0 2 2
HBlz 4.S2 8.33 3.82 6.34 7.04 6.34 S4 60 S4 60 6 2 6 2 2 2
ScraperslFilt. Collect' 1.46 0.00 3.24 0.00 0.00 0.40 0 0 0 12 6 0 6 0 0 0
EPT/Chiron Abundance' 14.17 0.00 6.81 0.00 0.00 0.Q3 0 0 0 0 6 0 6 0 0 0
% Contrib. ofDom. Taxa' 14 36 17 24 21 19 36 24 21 19 6 2 6 4 .. 6
EPT Index' IS 0 14 0 1 2 0 0 7 14 6 0 6 0 0 0
Shredders/fotal' O.IS 0.38 0.06 0.01 0.03 0.14 2S3 17 SO 233 6 6 6 0 4 6
Total Score 42 12 42 6 12 16
%Comparison REF 29 REF 14, 29 38
Biological Condition REF MOD REF SVI· .MOD MOD

'Metric valuea were compared as a ratio ofstudy site
'to reference site X 100.

~ ~Metric valuea were compared as a ratio ofreference
00 site to study site X 100.

~Metric valuea evaluated, not percent comparability.

Silea: SF = South Fork ofTerrapin Creek, SN = Snow, CH = Choccolocco

REF = Reference
NON = Non Impaired
SLT= Slightly Impaired
MOD = Moderately Impaired
SVI - Severely Impaired
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Table 14. Continued.
Metric Value % Comparison BioaaeamenI8alre
Fourth Order Fourth Order Fourth Order

Stream: TC CH CH CH CH CH CH CH CH CH CH CH CH CH CH TC CH CH CH CH CH CH CH
Metric Station: 14 2 3 4 , 6 7 8 2 3 4 , 6 7 8 14 2 3 .. , 6 7 8
Taxa Richness' 41 40 31 37 2' 31 31 38 98 76 90 61 76 76 93 6 6 4 6 .. 4 4 6
HBr 4.94 4.92 4.96 '.29 7.1' 6.92 6.92 '.2' . 100 100 93 69 71 71 94. 6 6 6 6 2 4 4 6
Scrapetll!FiII. Collect' 0.62 1.08 2.08 2.04 0.'2 0.18 1.'2 2.58 174 33' 329 84 29 24' 416 6 6 6 6 6 2 6 6
EPT/Chiron Abundance' 6.00 1.97 4.63 3.44 0.43 0.33 0.'3 2.20 33 77 57 7 6 9 37 6 2 6 4 0 0 0 2
% Contrib. ofOom. Taxa' 14 22 2' 19 23 9 13 17 22 2' 19 23 9 13 17 6 4 4 6 4 6 6 6
EPTlndex' 12 10 11 10 7 8 4 9 83 92 83 '8 67 33 75 6 4 6 4 0 0 0 2
ShreddersiTotal' 0.02 0.04 0.03 0.09 0.30 0.08 0.1' 0.10 200 1'0 4'0 1'00 400 7S0 SOO 6 6 6 6 6 6 6 6
Total Score 42 34 38 38 22 22 26 34
% Comparison REF 81 90 90· '2 S2 62 81
Biological Condition REF NON NON NON MOD MOD SLT SLT
'Metric values compared as a ratio of study site to
reference site X 100.
'Metric values compared as a ratio ofreference site to
study site X 100.
'Metric values evaluated, not percent comparability.

Sites: TC .. Terrapin Creek, CH = Choccolocco

REF .. Reference

NON - Non Impaired
SLT - SlIsJttly Impaired
MOD - Moderately Impaired



Table 1S. Biocriteria (metric) values, percent comparison and biological condition for stations in Choccolocco and Snow
Creeks and reference sites, November 1996. .

Metric
Taxa Riclmess'
11m'
ScraperslFilt. Collect'
EPT/Chiron Abundance'
%Contrib. ofDom. Taxa'
EPTlndexl

ShredderslTotal'
Total Score

% Comparison

Biololrlcal Condition

First Order
Stream: SF SN
Station: 16 10

36 12
4.46 8.19
0.S2 0.00

7.14 0.00
16 20
14 0

0.24 0.23

Metric Value

Second Order
CII SN SN SN
IS 11 12 13
4S IS 26 16

3.33S.64 7.16 7.34
2.07 0.00 0.00 0.00

MS 0.00 0.09 0.00
9242624

19 0 2 0
0.13 0.01 O.OS 0.02

% Comparison

Pirst Order Second Order
SN SN SN SN
10 11 12 13
33 33 S8 36

S4 S9 47 4S

o 0 0 0
o 0 1 0
20 24 26 24
o 0 11 0

96 8 38 IS

Bioaaseaament Score

First Order Second Order
SP SN cn SN SN SN
16 10 IS 11 12 13
6 0 6 0 2 0
6 2 6 2 0 0

6 0 6 0 0 0
6 0 6 0 0 0
6 4 6 4 4 4
6 0 6 0 0 0
6 6 6 0 4 0

42 12 42 6 10 4
REF 29 REP 14 24 10
REp· MOD REF SVI MOD SVI

VIo

'Metric valuea compared as a ratio of study site to
reference site X 100.
2Metrlc valuea compared as a ratio ofreference site to
study site X 100.

'Metric valuea evaluated, not percent comparability.

Streams: SF =South Fork ofTerrapin Creek. SN =Snow, cn = Choccolocco

REP - Reference
NON - Non Impaired
SLT - Slightly Impaired
MOD - Moderately Itnpliired
SVI - Severely Impaired
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Table 15. Continued.
Metric Value % Compari8Oll Biousessment Score

Fourth Order Fourth Order Fourth Order
Stream: TC CH CH CH CH CH CH CH CH CH CH CH CH CH CH TC CH CH CH CH CH CH CH

Metric Station: 14 2 3 : 4 , 6 7 8 2 3 4 , 6 7 8 14 2 3 4 , 6 7 8

Taxa Richnessl 49 3' 31 61 32 24 41 4' 71 63 124 6' 49 84 92 6 4 4 6 4 2 6 6
HBP 4.08 4.39 4.27 4.67 6.60 6.26 6.41 '.32 93 96 87 62 6' 64 77 6 6 6 6 2 2 2 4

ScraperalFiIt. Collectl 0.76 1.30 1.83 0.93 0.89 0.78 0.'2 I." 171 241 122 117 103 68 204 6 6 6 6 6 6 6 6
EPT/ChironAblJndancel 34.00 3.39 7.90 6.71 0.'3 0.39 1.41 3.76 10 23 20 2 I 4 II 6 0 0 0 0 0 0 0
% Contrib. ofOom. Taxa' 13 13 U U 14 30 13 19 13 I' I' 14 30 13 19 6 6 6 6 6 2 6 6
EPT Index! 19 13 7 13 9 6 10 7 68 37 68 47 32 '3 37 6 0 0 0 0 0 0 0
ShrcddenlTotal1 0.19 0.06 O.U 0.07 0.10 0.13 O.OS 0.06 32 79 37 '3 68 26 32 6 2 6 4 6 6 2 2
Total Score 42 24 28 28 24 18 22 24
"Comparllon REP. 57 67 67 57 43 52 "
Bloloa!s!lCondltion REP SLT SLT SLT SLT MOD MOD SLT
IMetrio valilea compared u a ratio of study .ito to
reference .ito X 100.
IMetrio valu. cornparecI u a ratio ofreferenco .ite to
study .ite X 100.
'Metric valu. evaluated, not percent comparability.

Streams: TC - Tempin Creek, CH - Choccolocco

REF - Reference
NON - Non hnpaired
SLT - Slightly hnpaired
MOD - Moderately hnpaired



Table 16. Comparison ofselected biocriteria (metries) and biological condition for stations in Choccolocco and Snow Creeks and reference sites in October
and November 1996.

First Order Second Order Fourth Order
Stream: SF SN CH SN SN SN TC CH CH CH CH CH CH CH

Metric Month Station: 16 10 15 11 12 13 14 2 3 4 5 6 7 8
lIBI OCT 4.52 8.33 3.82 6.34 7.04 6.34 4.92 4.92 4.96 5.29· 7.15 6.92 6.92 5.25

NOV 4.46 8.19 3.33 5.64 7.16 7.34 4.08 4.39 4.27 4.67 6.6 6.26 6.41 5.32

EPTIndex OCT 15 0 14 0 1 2 12 10 11 10 7 8 4 9
NOV 14 0 19 0 2 0 19 13 7 13 9 6 10 7

Taxa Riclmess OCT 44 22 45 16 19 21 41 40 31 37 25 31 31 38
NOV 36 12 45 15 26 16 49 35 31 61 32 24 41 4S

Total Score OCT 42 12 42 6 12 16 42 34 38 38 22 22 26 34

v. NOV 42 12 42 6 10 4 42 24 28 28 24 18 22 24
to-)

Biological OCT REF MOD REF SVI MOD MOD REF NON NON NON MOD MOD SLT SLT
Conditionl NOV REF MOD REF SVI MOD SVI REF SLT SLT SLT SLT MOD MOD SLT

Habitat Assessment2 REF NS REF NS NS NS REF PS PS S NS PS S S
Sites: SF = South Fork ofTerrapin Creek, SN = Snow Creek, CH = Choccolocco Creek, TC = Terrapin Creek.

IREF=Reference, NON=Non impaired, MOD=Moderately impaired, SLT=Slightly impaired, SVI=Severely impaired.

2REF=Reference, NS=Non supporting, PS=Partially supporting, S=Supporting.
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Appendix I

Table 1. Comprehensive taxa list ofmacroinvertebrates collected in Choccolocco and Snow
Creeks and reference sites, 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Dryopidae
Heljchus spp. adults

Dyt;scidae
Coptotomys spp. adults
Laccopbjlys adults
~ spp. adults

Elmidae
Ancyronyx yarjgatys adults
Ancyronyx yarjgatys larvae
Dybjrapbja spp. adults
Dybjrapbja spp. larvae
Macrooychys glabratys adults
Macronychys glabratys larvae
Mjcrocylloepys spp. adults
Mjcrocylloepys spp. larvae
optjoseryys spp. adults
optjoseryys spp. larvae
Oyljrnnjys latjyscylys adults
Steoelmjs spp. adults
Stenelmjs spp. larvae
Elmidae larvae

Gyr-inidae
Gyrjnys spp.adults

HaUpl idae
peltodytes spp. adults
peltodytes spp. larvae

Hydrochidae
Hydrochys spp. adults

Hydropbilidae
Berosys spp. larvae
sperchopsjs tessellatys larvae
TropjSternys spp. adults
Tropjsternys spp. larvae
Hydropbil idae larvae

Psepbenidae
Ectoprja spp. larvae
psepbenys herrjckj larvae

Pti lodactyl idae
Anchytarsys~ larvae

Tolerance1 FFG2

value

5 CG

5 P
5 P
5 P

6 CG
6 CG
6 CG
6 SC
4 CG
4 SH
2 CG
4 SC
4 CG
4 SC
4 CG
7 CG
7 SC
5 CG

4 P

5 SH
5 SH

NA: SH

5 CG
5 CG
5 CG
5 P
5 P

5 SC
4 SC

5 SH

Diptera
Diptera
Diptera

Athericidae
Atherjx 1ID1b.i

Ceratopogonidae
Ceratopogonidae

Chaoboridae
Chaoboriclae

S4

NA

2

6

8

NA

P

P

P



____r~ble.1. Cont.

TAXOH

Chironomidae
Ablabesrnyja spp.
Cardjocladjys spp.
ChjronOllUs Spp.
Cljnotanypys spp.
Corvnoneyra ~.
CrlcotopyS blclOCtyS
Crjcotopys trernulys gp.
Crjcotopys spp. .
Crjcotopys/OrthQCladjys
Cryptocbjronomys spp.
Cryptotendjpes spp.
Djcrotendjpes spp.
Djalmabatjsta spp.
EoojcQCladjys spp.
Eykjefferjella clarjpennjs gp.
Goeldjcbjronomysspp.
J.AaiA spp.
lopescladjys spp.
Mjcrotendjpespedellys gp.
Mjcrotendjpes rydalensjs gp.
Nanocladjys spp.
Natarsja spp.
Njlotanypys spp.
Nilotbaurna spp.
Ortbocladjys spp.
Pagastjella~
paracbaetocladjys spp.
paracladopelrna spp.
parakjefferjella trjgyetra
parakjefferjella spp.
paralayterbornjella njgrohalteraljs
parametrjocnemys spp.
Paratendjpes spp.
pbaenopsectra spp.
polypedilug <e.) conyjctug
polypedj lug <p.) .fI.llu
polypedjlug <e.) jlljnoense
polypedjlug <I.) balterale
polypedilug <I.) scalaenug gp.
polypedj lug spp•.
pottbastja longjrnana gp.
PrQCladjys spp.
psectrocladjys spp.
pseydocbjronomys spp.
RbeocrjcotQpys spp.
Rbeotanytarsys spp.
Stenocbjronomys spp.
StjctQCbjrooomys djyjOCtys
1IDYPYl spp.
Tanytarsys spp.
Tbjeneroaoojella spp.
Tbjeneroaoojrnyja cClq)lex
Trjbelos spp.
Tyetenja bavarjca gp.
Tyetenja djscolorjpes gp.
Xylotopys ar
Cbironomidae
Ch i ronomidae pupae

Culicidae
Anophe1es spp.
t.uW spp.

Dixidae
Iti.2Wll spp.

ss

Tolerance FFG
value

8 P
6 P

10 SH
8 P
7 CG
7 CG
7 CG
7 CG
7 CG
8 'P
6 CG
8 CG
3 P
4 CG
8 CG
8 CG
6 P
6 CG
6 FC
6 FC
3 CG
8 P
6 P
2 CG
6 CG
8 NA
6 CG
7 NA
4 CG
6 CG
8 CG
5 CG
8 CG
7 SC
7 SH
7 SH
6 SH
7 SH
7 SH
6 SH.
4 CG
9 P
8 CG
5 CG
6 CG
6 FC
5 SH
9 CG

10 P
7 FC
6 CG
6 P
5 CG
5 CG
5 CG
2 NA
7 CG
7 NA

6 FC
8 FC

CG
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Table 1. Cant.

TAXON Tolerance FFG
Valye

Tricorythidae
Tr;corythodes spp. 5 CG

Hemiptera
Hemiptera

Hemiptera NA P

Corixidae
Palmacorjxa spp. NA P
Trjcbocorjxa spp. NA P
Corixidae NA PI

Mesoveliidae
Mesovel fa spp. NA P

Nepidae
bDntI spp. NA P

Vel iidae
Mjcroyelfa spp. NA PI
Ste;novelja spp. NA P

Lepidoptera
Pyral idae

parapoynx spp. 5 SH

Mega loptera
Corydal idae

Corydalys cornytys 6 P
Njgronfa tascjatys 2 P
Njgronja serrjcornjs 2 P

Sial idae
~spp. 4 P

Odonata
Anisoptera

Anisoptera !fA P

Zygoptera
Zygoptera NA P

Aeshnidae
Boyerja gratisna 3 P
BovW.A~ 2 P

Calopterygfdae
Caloptervx spp. 5 P
Hetaerfna spp. 6 P
Calopterygidae 5 P

Coenagrionidae
AJ::siI spp. a p
Coenagr;gn/Enallagma gpo a p
Enallagma spp. 6 P
Iscbnura 7 p
Coenagrionidae 9 P

Cordulegastridae
Cordylegaster spp. 3 p
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Table 1. Cant.

TAXON

Cordul iidae
Epjtheca spp.
Helocordulja
Neyrcordylja spp.
Sgmat9Chlora spp.
Corduli idae

G.idae
pr9l!!Ogpnphys spp.
~spp.

Hagenjys breyjstylys
Opb jogpnphys spp.
progpnphys spp.
Stylogpnphys albjstylys
G.idae

Lestidae
Archilestes spp.

Libellulidae
Emhemjs spp.
Libellyla spp•.

·pachydjplax spp.
plathemjs spp.
Libellulidae

Macromiidae
pjdymoPS spp.
Hacromja spp.

Plecoptera
Plecoptera

Plecoptera

Capniidae
Allocapnja spp•.
Capniidae

Chloroperl idae
Haploperla spp.

Leuctridae
Leuctridae

Pel toped idae
Talloperla spp.
Pel toperl idae

Perl idae
Acroneyrja spp.
Eccoptyra xanthenes
Negperlo spp.
paragnetjno spp.
Perl idae

Perlodidae
CljQperla~
Isocerlo spp.
Perlodidae

Pteronarcyidae
pteronarcys spp.

Toeniopterygidae
Taenjoptem spp.

58

Tolerance FFG
Valye

7 P
5 P
5 P
1 P
5 P

4 P
7 P
2 P
2 P
5 P
o P
1 P

1P

5 P
a P
8 P
3 P
9 P

4 P
3 P

NA NA

2 SH
1 SH

1 SC

o SH

2 SH
2 SH

1 P
1 P
1 P
1 P
1 P

1 P
4 P
2 P

2 SH

2 SH



Table 1. Cont.

TAXON

Trichopter8
Trichopter8

Trichopter8

Brachycentrielae
Br8chvcentruli spp.
Mjcrasema spp.

Ca l8lllOCerat ielae
Anisocentropuli pyralojdeli
Heteroplestron arnerjcanym

Dipseuclopsielae
phylocentropus spp.

Glossosomatielae
GlosSOlioma spp.
Glossosomatidae

Hel icopsychielae
HeljcoPliyche borealili

Hydropsychielae
CeratQPliyche tdfidA gpo
CeratQPliyche JRItDi
CheymatoPliyche spp.
HydrQPliyche depravata gpo
HydrQpsyche scalarjs gpo
HydrQPliyche spp. .
Hydropsychielae

Hydropti l ielae
HydrQptjla spp.
Ochrotrjchja spp.

Leptocerielae
Ceraclea spp.
MYlitacjdeli spp.
NestQPliyche spp.
~spp.

Trjaenqdes spp.
Leptocerielae

Linnephi 1ielae
~spp.

pycnoPliyche spp.

Phi lopotamielae
chimarra spp.
DQlQphjlqdeli spp.

Phryganeielae
Phryganeielae

Polycentropodidae
Cernotfna spp.
Neuresl iPliis spp.
paranyctjQphylax spp.
PQlycentrqpus spp.

Rhyacophilidae
RhyacQpbjla carQljDB gpo
RhyacQpbilg .iDvlu:iA gpo
RhvacQpb j1g ni!lr1.t.I
RhyacQphi la spp.

S9

Tolerlllic:e FFG
va lye

NA NA

1 FC
2 SH

3 SH
3 SH

5 FC

o SC
o SC

3 SC

3 FC
1 FC
6 FC
7 FC
4 FC
7 FC
4 FC

6 PI
4 PI

3 CG
4 CG
3 SH
8: P
6 SH
4 CG

o SC
4 SH

4 FC
3 FC

4 SH

6 P
7 Fe
5 P
6 FC

1 P
1 P
1 P
4 P



Table 1. Cont.
--_.~-_. --

TAXON Tolerenc:e FFG
yalye

OTHER AQUATIC INVERTEBRATES
AqXlipoda'

AqXlipoda
AqXlipoda NA SH

Ganmaridae
Crangonyx spp. 4 CG

Hyalell idae
HvaleLla~ 8 CG

Branchiobdellidae
Branchiobdel l idae

Branchiobdellidae 6 CG

Decapoda
Canblridae

Caprys spp. 6 CG
Orconectes spp. 6 CG
Canblridae 5 CG

Gastropoda
Ancyl idae

Ancyl idae 7 SC

Hydrobiidae
Sornatggyrys spp. 8 SC

Lynnaeidae
PSeud9syccjnea cgllymella 7 SC

Physidae
phvseLla spp. 8 NA

Pl8l'lOrbidae
Hel isorna spp. 7 SC
Planorbidae 6 SC

Pleuroceridae
ill.mi.i spp. 5 SC

Hirudinea
Hirudinea

Hirudinea 8 P

Glossiphoniidae
Helgbdella spp. 6 P

Isopoda
Asell idae

Caecjdotea spp. 8 CG
~spp. 8 CG

Nematoda
Nematoda

NeIIl8toda 5 NA
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TAXON

Nemertea
Nemertee

prOStqpa spp.

Ol igochaeta
Ol igoc:haeta

Ol igochaeta
Lunbricul idae

LUlIbricul ielae

Naidiclae
bI:2 spp.
Stylaria spp.
Naidiclae

Tubificidae
Brancbjura sOwerbyj
Tubificielae

Pelecypods
Corbicul ielae

Corbjcula flllDjnea

Sphaeri ielae
pjsjdhg spp.
Sphaeri ielae

Unioniclae
Qyadrulg spp.

Turbellaria
Turbellaria

Turbellaria

Planariiclae
Planariidae

Tolerance FFG
Valye

NA NA

10 CG

8 CG

10 CG
8 CG
8 CG

10 CG
10 CG

4 FC

8 FC
8 FC

NA FC

4 NA

4 NA

lTolerance Values: 0 = intolerant of organic pollution,' 10 = tolerant
of organic pollution.

2FFG = Functional feeding groups: CG=collector/gatherer, P=preclator,
'SH=shredder, SC=scrapper, FC=filtering collector, PI=piercer.
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APPENDIX I

Table 2. Benthic maaoinvertebrates collected in Choccolocco Creek (site 2),
October 1996.

TAXON Tolerance1 Total

AQUATIC INSECTS
Coleoptera

Elmidae
Maeronychus glabratys adults
Optioseryus spp. adults
Optioseryus spp. larvae

Hal ipl ielae
peltodytes spp. adults

Diptera
Chironomielae

Ablabesmvi, spp.
Cb j ronO!!US spp.
CrjcotopuslQrtbQC(adjys
CryptoehjrqmJS spp.
Natarsja spp. .
parakjefferjella spp.
paralayterbornjella njgrobalteraljs
pbaengcsectra spp.
Tanytarsys spp.
Tb jenemamjlPfja eClq)lex
Trjbelos spp.
Ch i roncllllidae larvae
Ch i roncllllidBe pupae

E~ididae

Hemeroc:lrgwja spp.
SilllJl iidae

Sj!TlJl j lID spp.
Tipul idae

Iiml1A spp.

Ephemeroptera
Baetidae

Bulli spp.
Baetielae

Baetiscidae
Baet jsea spp.

Heptageni ielae
Stenaeron spp.
Stenonerna Rfestun gpo
HeptageniidBe

Isonycbi ielae
Isonycbja spp.

Trieorythidae
Trjeorytbgdes spp.

Megaloptera
Corydalielae

Corydalys cqmrt:ys

Odonata
Anisopter.
Zygopter,
Aeshnidae
~:dDllH
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4 16
4 3
4 1

5 7

8 5
10 2
7 2
8 2
8 1
6 1
8 1
7 3
7 4
6 1
5 3
7 3
7 2

6 1

6 1

4 4

6 2
'4 5

5 2

4 1
4 16
4 15

3 8

5 6

6 5

NA 1
NA 2

2 1



Table 2. Continued.

TAXON

Coenagrionidae
AJ:ai.I spp.
Enallagma spp.

Cordul iielae
Neyrcordylfa spp.

G.idae
Gonpbys spp.

Macromi ielae
Macromia spp.

Plecoptera
Perl idae

paragnetina spp.

Trichoptera
Hydropsychidae

Ceratopsvcbe mmt
Cheuoatopsyche spp.

Phi lopotamielae
Chjmarra spp.

OTHER AQUATIC INVERTEBRATES
Decapoda

Cambaridae

Gastropoda
Pleuroceridae

llimi.I spp.

Isopoda
Asell ielae

Caecjdotea spp.

Oligochaeta
Ol igochaeta

Pelecypoda
Corbicul idae

Corbjcula flymjnea

Turbellaria
Planariidae

TOTALS===========---===>

Tolerance1

8
6

5

7

3

1
6

4

5

5

8

10

4

4

Total

21
8

4

20

56

1

3

69

2

317

lTolerance = tolerance to organic pollution, 0 • most intolerant to 10 • the most
tolerant.
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APPENDIX I

Table 3. Benthic macroinvertebrates collected in Choccolocco Creek (site 3),
October 1996.

TAXON Tolerance1 Total

AQUATIC INSECTS
Coleoptera

Dryopidae
Heljehys spp. adults

Dytiseidae
~ spp. adults

Elmidae
Maeronycbys gl8bratys adults
Maeronysbys glabratys larvae
opt; oseryus spp. adults

Diptera
Cbironomidae

Chj rooQ!!IJS spp.
Crieotopystreroulysgp.
paralauterbornjella njgrohalteraljs
polypedj lun (e.) .fi..L.W
potthastja lOOgjmana gp.
Tanvtaraus spp.

Simul i idae
Sjmul itg spp.

Ephemeroptera
Baetidee
awll spp.

Baetiscidae
Baetjsca spp.

Heptageni idae
Stenacron spp.
Stenooerna spp.

Isonychiidae
Isonyshja spp.

Tricorytbidae
Trjeorytbgdes spp.

Odonata
Aeshnidae

Boved8 :d.mu
Coenagrionidae

AW.I spp.
G.idae

DrOlllOgO!!dJYS spp.
Hagenjys breyjstylys

MacrClllliidae
MaerClllli a spp.

Plecoptera
Perlidae

paragnetjna spp.

Trichoptera
Hydropsychidee
Cerat~e JRI[DI
Cheuuatopsyche spp.

Hydropti l idee
Hydroptj la spp.

Leptoceridoe
Oecetjs spp.

64

5 4

5 12

4 30
4 2
4 2

10 2
7 2
8 2
7 4
4 2
7 4

6 2

6 16

5 2

4 2
5 24

3 14

5 2

2 2

8 26

4 6
2 2

3 18

1 4

1 2
6 4

6 2

8 2



Table 3. Continued.

TAXON

OTHER AQUATIC INVERTEBRATES
Decapoda

Cambaridae

Gastropoda
Pleuroceridae

WJIliA spp.

Ol igochaeta
Tubiffcidae

Pelecypoda
Corbicul idae

Corbicyla flyminea

TOTALS=====---=--=======~

Tolerance1

5

5

10

4

Total

2

74

2

22

296.

lTolerance = tolerance to organic pollution, 0 ~ most intolerant to 10 ~ the most tolerant.
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APPENDIX I

Table 4. Benthic macroinvertebrates collected in Choccolocco Creek (site 4),
October 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Elmidee
Dybjraphfa spp. adults

Hal ipl idee
peltodvtes spp. adults

Hydroch idee
Hydrocbys spp. adul ts

Hydrophi 1idee
~ spp. larvae

Diptera
Chironcmidee

AbLabesmyja spp.
Ch j ronQIIIJS spp.
CLjootanypus spp.
Dicrotendjpes spp.
paracLadQpeLma spp.
poLypedfllJD <e.) .fIl.lB
poLypedflym <e.) illinoeose
Rbeocrjcotopus spp.
Stenoebjrooomus spp.
Tanytsrsys spp.
Chironcmidee Larvae
Cb i rononlidee pupae

SillUl iidee
Shad jym spp.

Ephemeroptera
Baetidee

Baetidee
Heptageni idee

Stenscron spp.
Stenonema spp.

Isonych i idee
Isonvcbjs spp.

Tricorytbidee
Trjcorytbgdes spp.

Megaloptera
Corydal idee

Corydslys cornytys

Odonata
Coenagrionidee

mi.A spp.
Enallsgma spp.

Cordul iidee .

Odonat8
G.idee

Dr9ll!Ogonpbys spp.

Plecoptera
Capniidee

Capniidee
Perl idee

paragnetfna spp.
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Tolerance1

6

5

NA

5

8
10
8
8
7
7
6
6
5
7
7
7

6

4

4
5

3

5

6

8
6
5

4

1

Total

2

8

4

2

4
2
2
2
2
2
2
2
6
2
4
2

2

20

8
30

30

10

14

12
28
2

2

2

2



Table 4. Continued.

TAXON

Trichoptera
Hydropsychidae

Ceratopsyehe'bi!idi gpo
Cheymatgpsyche spp.

Leptoceridae
Nectopsyche spp.

OTHER,AQUATIC INVERTEBRATES
~ipoda

G8I\1Il8ridae
Crangonyx spp.

Hyalell idae
Hyalella~

Decapoda
Cambaridae

Orconcctes spp.

Gastropoda
Pleuroceridae

almiA spp.

Oligochaeta
Lunbricul idae
Tubificidae

Pelecypods
Corbicul idae

Corbjcyla flymjnea

TOTALS=================>

Tolerance1

3
6

3

4

8

6

5

8
10

4

Total

2
4

2

2

16

2

60

2
2

8

310

lTolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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APPENDIX I

Table 5. Benthic macroinvertebrates collected in Choccolocco Creek (site 5),
October 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Dryopidae
Helicbys spp. adults

Hydropbi l idae
Hydropbil idae larvae

Diptera
Cbironomidae

Cardjoclsdjys spp.
Cb j roooous spp.
CrjcotQpys bjcjnctys
Crjcotgpys tremylys gp.
Crjcgtgpys spp.
crjcgtgpys/Orthgclsdjys
pglypedjlym <e.) jlljogeose
Tbjenemannjmyjs carplex
Cbironomidae pupae

Sinul Hdae
Sjnul jym spp.

Epbemeroptera
Baetidae

IIGW spp.
Hetecgcloeqn spp.

Heptageniidae
StenscrQD spp.
Stenooema medjgpyoctatym
Steogoema spp.

Megslopters
Corydal idae

Cgrydalys cgrnytys

Odonata
Calopterygidae

CalgDtervx spp.
Hetserjos spp.

CoenagriQDidae
AJ:si.A spp.

Plecoptera
Perlfdae

psrsgoetjoa spp.

Trichoptera
Hydropsychidae

Cerstopsyche IRiCDI
CbeymatgRSYche spp.
Hydropsychidae

OTHER AQUATIC INVERTEBRATES
Gastropocla

Physidae
physells·spp.

Oligochaeta
Lunbricul idae

Lunbricul idae

68

Tolerance1

5

5

6
10
7
7
7
7
6
6
7

6

6
2

4
2
5

6

, 5
6

8

l'
6
4

8

8

Total

2

9
53
4
9

13
13
18
13
4

13

35
1

1
1
9

2

2

2

1
5
4

1

3



Table 5. Continued.

TAXON

Naididae
~spp.

Naididae
Tubificidae

Branchiyra sgwerbyi
Tubificidae

TOTALS=================>

Tolerance1 Total

10 1
8 1

10 6
10 4

233

1Tolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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APPENDIX I

Table 6. Benthic macroinvertebrates collected in Choccolocco Creek (site 6),
October 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Dryopidae
Hel i cbys spp. aclults

Elmidae
Dybj ragh ja spp. aclul ts
Macronycbys gtabratys adults

Hydroph i l i dae
~ spp. larvae

Diptera
Ceratopogonidee

Ceratopogonidae
Cbironomidae

Cardjocladjys spp.
Cb j ronO!J\ls spp.

. Crjcotopys bjcjnctys
Crjcotopys tremulys gpo
Crjcotopys spp.
Crjcotopys/Qrthocladjys
paralayterbornjella njgrobalteralis
Tbjenemannjmyja canplex
Cb i ronomidae pupae

Empididee
Hernerodrgmja spp.

Ephemeroptera
Baetidae

auw spp.
Heptageni idee

Stenonema spp.
Tricorytbidae

Trjcorytbodes spp.

Megaloptera
Corydalidae

Corydalys cpnnytys

Odonata
Calopterygidae

Hetaerjna spp.
Coenagrionidae

&:aiA spp.
Enollagma spp.

Libellul idae
platbemjs spp.

Plecoptera .
Plecoptera

Tricboptera
Brachycentridae

Bracbycentrus spp.
Hydropsychidae

CbetRtppsycbe spp.
Hydrppsycbe depravato gpo
Hydropsychidae

Leptoceridae
Trjaenodes spp.
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Toleraneel

5

6
4

5

6

6
10
7
7
7
7
8
6
7

6

6

5

5

6

6

8
6

3

NA

6
7
4

6

Total

3
3

6

1

10
17
20
20
3

17
3

10
6

18

2

2

23

2

23
14

1

6
2
2

1



·Table 6. Continued.

TAXON

OTHER AQUATIC INVERTEBRATES
Aqlhipods
~ipods
Hyalell iclae

Hvalella IZ1Jg

Decapods
Carilariclae

Gastropoda
Physiclae

phvsella spp.

Hirudinea

Oligochaeta

TOTALS'S===============>

Tolerance1

NA

8

5

8

8

10

Total

3

4

1

14

243

lTolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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APPENDIX I

Table 7. Benthic macroinvertebrates collected in Choccolocco Creek (site 7),
October 1996.

TAXON Tolerance1 Total

AQUATIC INSECTS
Coleoptera

Elmidae
Mjcrocylloepus spp. larvae

Hal ipl idee
peltodvtes spp. adults

Hydrophi l idee
~ spp. "larvae

Diptera
Diptera larvae
Ch i ronomidee

Cardj9Cladjus spp.
Ch; roOOlllJS spp.
Crjcotopusbjcjnctys
Crjcotopys trernulys gpo
Crjcotopys/Orth9Cladjus
CryptQCh jr9D9OlJS spp.
polypedillJD(f.) illjnoense
Ch i ronolDicIae pupae

Sinul i idee
Sjnul jlJD spp.
Sinul i idee pupae

Tipul idae
"I.imtLA spp.

Ephemeroptera
Baetidee

iW.i.l spp.
Baetidee

Heptageniidae
Steoonema medjopynctatul
Stenonema spp.

Tricorythidee
Trjeorythgdes spp.

Megaloptera
Corydal idee

Corydalys cornytys

Odonata
Aeshoidae

.82xItiI xi.nlwl
Calopterygiclae

Hetaerjna spp.
Coenagrioniclae

AW.I spp.
Eoallaqna spp.
Coenagrionidae

Cordul i idee
Epj theca spp.

Trichoptera
Hydropsychiclae

Cheymatopsyche spp.

4 2

5 2

5 2

NA 4

6 3
10 50
7 9
7 5
7 3
8 3
6 3
7 4

6 42
6 2

4 2

6 12
4 4

2 10
5 2"

5 2

6 26

2 2

6 6

8 6
6 4
9 2

7 2

6 12

OTHER AQUATIC INVERTEBRATES
Decapoda

C8/N)ar i cIae
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Table 7. Continued.

TAXON

Gastropoda
Lynnaeidae

pseydosyccinea collymella
Planorbidae

Heljsorna spp.
Pleuroceridae

w.miA spp.

Hirudinea
HirUciinea
Glossiphoni idae

Helobdella spp.

Isopoda
Asell idae

Caecjdotea spp.

Ol igochaeta
Oligochaeta
Naididae
~spp.

Pelecypoda
Sphaeri idae

Turbellaria
Planariidae

TOTALS=======--- >

Tolerance1 Total

7 10

7 36

5 28

8 2

6 14

8 4

10 40

10 2

8 4

4 14

384

lTolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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APPENDIX I

Table 8. Benthic macroinvertebrates collected in Choccolocco Creek (site 8),
October 1996.

TAXON Tolerance1 Total

AQUATIC INSECTS
Coleoptera

Dytiscidae
~ spp. adults

Elmidae
Mjcrocylloepus spp. adults
Mjcrocylloepus spp. larvae
Stenelmjs spp. adults
Stenelmjs spp. larvae
Ellllidae larvae

Hydroph i l idae
~ spp. larvae

Psephenidae
psephenys berrjckj larvae

Diptera
Cbironomiclae

Cardjocladfus spp.
CbjroOOlllJS spp.
Cljnotanypys spp.
Crjcotopys bjcjnctus
Crjcotopys spp.
crjcotopys/Orthocladjys
Cryptotendipes spp.
Djcrotendjpes spp.
polypedjlup ce.) conyjctllD
polypedj hg ce.) .fI.1.W.
polypedjhg ce.) jlljooense
Tanytarsus spp.
Chi ronomidae pupae

Ephemeroptera
8aetfdae

iuili spp.
Heptageniidae

Stenonema mmuo
Stenooerna medjopynctatup
Stenonerna spp.

Isonychiidae
Isonychja spp.

Tricorythidae
Trjcorythodes spp.

Hemiptera
Corixidae
Mesovel fidae

Mesoyel ja spp.

5 4

2 4
4 2
7 2
7 2

·5 2

5 6

4 2

6 9
10 9
8 3
7 6
7 3
7 9
6 3
8 3
7 3
7 3
6 35
7 6
7 6

~ 12

,5 4
2 88
5 24

3 2

5 30

NA 2

NA 2

AQUATIC INSECTS
Megaloptera

Corydal idae
Corydalys cornytus

Odonata
Coenagrionidae

Ar.!IiI spp.
Enallaoma spp.

Trichoptera
Glossosomatidae

74

6

8
6

o

82

20
6

2



Table 8. Conthlued.

TAXON

Hydropsychidee
Ceratopsvcbe bilisII gp.
Cbeynatopsycbe spp.
Hydropsycbe deprayata gp.
Hydropsycbidae

OTHER AQUATIC INVERTEBRATES
Decapoda

C8lDlridee

Gastropoda
Lynnaeidee

pSeudosyccinea collymella
Pbysidee

pbyseLla spp.
Planorbidae

Helisoma.spp.
Pleuroceridae

.E.l.iJoiA spp.

Oligochaeta
Lunbricul idee
Tubificidee

Turbellaria
Planariidae

TOTALS==----=====->

Tolerancel

3
6
7
4

5

7

8

7

5

8
10

4

Total

24
22
2
6

2

4

2

8

24

22
2

6

520

lTolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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Table 9. Benthic macroinvertebrates collected in Snow Creek (site 10),
October 1996.

TAXOH Tolerance1 Total

AQUATIC INSECTS
Coleoptera

Dytiscidae
laccQphilys adults

Diptera
Chironomidae

Ablabesmyia spp.
CbjronQIIIJS spp.
Crjcotopusbjcjnctys
Goeldjcbjrgnomys spp.
polypedillP ce.) illinoense
Thjenernaoojmyia coaplex
Cbironomidaepupse

Culicidae
.t1.I.I..u spp.

Scicxnyz idae
~spp.

Tabanidae
Tabaous-Ubjtneygmyja-Atylotys gpo

Tipul idae
I.imI.lJ. spp.

Odonata
Aeshnidae
~ grafjana
~nmwa

Coenagrionidae
AI:9i.I spp.

Cordul iidae
Sgmatochlora spp.

Lestidae
Archjlestes spp.

Libellul ielae
pachydjplax spp.
plathemjs spp•

5

8 4
10 90
7 4
8 4
6 4
6 22
7 5

8 5

10 2

7 2

4 1

3 1
2 1

8 56

1

1, 3

8 1
,3 3

. OTHER AQUATIC INVERTEBRATES
Decapoda

Cambaridae

Gastropoda
Physidae

phvsella spp.

Hirudinea
Glossiphoniidae

Helobdella spp.

Oligochaeta
Ol igochaeta
Tubifjdelae

TOTALS====-:======>

5

8

6

10
10

2

19

5
10

247

1Tolerance = tolerance to organic pollution, 0 - .cst intolerant to 10 - the most tolerant.
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Table 10. Benthic macroinvertebrates collected in Snow Creek (site 11), October
1996.

TAXON· Jolerance1 Total

AQUATIC INSECTS
Coleoptera

Dytiscidae
laccopbjlys adults

Diptera
Chironomidae

Crjcotgpus bjcjnctys
CrjcgtgQYS tremylys gp.
Crjcgtgpys/Orthgcladjys
pglypedjlym <e.) jlljnoense
Thjenemannjmvja conplex
Chironomidae pupae

Eq:lididae
HemerQdr9IDj a spp.

Stratiomyidae
Stratiomvs spp.

Megaloptera
Corydal idae

Cgrvdalys cornytys

Odonata
Aeshnidae

Boyeria~
Coenagrionidae

Ar.9.i.A spp.
Gonphidae

Prog9!Dchys spp.
Libellul idae

plathemjs spp.
L ibellul idae

5 2

7 28
7 15
7 5
6 3
6 25
7 6

6 2

10 2

6 2

2 2

8 2

5 6

3 68
9 10

OTHER AQUATIC INVERTEBRATES
Decapoda

Canbaridae
Canbaridae

Gastropoda
Physidae

physella spp.

al igochaeta
aligochaeta
Jubificidae

Branchjyra sgwerbyi
Tubificiclae

TOTAlS--=====>

5

8

10

10
10

40

6

10

2
50

286

lTolerance = tolerance to organic pollution, 0 - IIOSt intolerant to 10 - the most tolerant. l~_
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Table 11. Benthic macroinvertebrates collected in Snow Creek (site 12),
October 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Hal ipl idae
peltodytes spp. adults

Hydrophilidae
Berpsys spp. larvae
Tropjsternys spp. adults

Pti lodaetyl idae
Anebvtarsys~ larvae

Diptera
Cbironomidae

Crjegtopys bjejnctys
crjeotopys tremylys gpo
Crjeotopys/Qrtbocladjys
polypeclilun (p.) conyjetlJD
Tbjenernannjmvja eClq)lex
Cbironomidae pupae

E~ididae

Hemerodromja spp.
E~ididae pupae

Epbemeroptera
Baetidae

paraeloeedes spp.

Mega loptera
Corydalidae

Corydalys eornytys

Odonata
Calopterygidae

Caloptervx spp.
Coenagrionidae

Ar.9.iA spp.
Cqenagrjon/Enallagma gpo
Coenagrionidae

Libellul idae
platbemjs spp.

OTHER AQUATIC INVERTEBRATES
Decapods

Cari)aridae

Gastropoda
Pbysidae

pbvsella spp.

Oligocbaeta
Tubifieidae

Branebjyra Sowerbvj
Tubifieidae

TOTALSs===......== >

Tolersneel

5

5
5

5

7
7
7
7
6
7

6
6

4

6

5

is
.8

9

3

5

8

10

10
10

Total

2

2
1

53
53
9
5

13
5

12

3

52
1
1

4

29

2

254

lTolerance =tolerance to organic pollution, 0 • most intolerant to 10 • the most tolerant.
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Table 12. Benthic macroinvertebrates collected in Snow Creek (site 13),
October 1996.

TAXON

AQUATIC INSECTS
Diptera

Chironomielae
Ablabesmyia spp.
Crjcotopys bjcjnctys
cricotopus trernulys gpo
Cricotopus/Orthocladjys
.I.i1:ili spp.
Nanocladjys spp.
polypedjlym <e.) jlljnoense
Thjenemannjmyja complex
Ch i ronomielae pupae

SillLll i ielae
SjUlJljym spp.

Tabanielae
Tabanys-Wbjtneyomyja-Atylotys gpo

Ephemeroptera
Baetielae

Baetielae

Megaloptera
Coryela l ielae

Corydalys cornytys

OcIonata
Coenagrionielae

AJ:siil spp.

Trichoptera
Hydropsychielae

Che!lJ18topsyche spp.

OTHER AQUATIC INVERTEBRATES
Decapocla

CanDlrielae

Gastropoda
Lynnaeielae

pseydosyccjnea collymella
Physielae

phvsella spp.

Hirudinea

Oligochaeta
Lurericul ielae
Tubificielae

Turbellaria
Planariielae

TOTALS=====--===========>

Tolerance1

8
7
7
7
6
3
6
6
7

6

7

4

6

8

6

'5

7

8

8

8
10

4

Total

3
26
3

10
3

13
20
20
12

4

2

4

2

2

2

1

1
6

1

138

lTolerance =tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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Table 13. Benthic macroinvertebrates collected in Terrapin Creek (Site 14),
October 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Elmielae
. Macrgnychys glabratys adults

Optjoseryys spp. adults
Optjoseryys spp. larvae
Stenelmjs spp. adults
Stenelmjs spp. larvae

Psephenielae
psephenys herrjckj larvae

Diptera
Athericidae

Atherjx 1IIttIlI
Chironomidae

Ablabesmvia spp.
Crjcotopys tremylys gpo
lopescladjys spp.
Nanocladfys spp.
Njlotanypys spp.
polypedjlym <I.) halterale
Procledjys spp.
Tanytarsys spp.
Trjbelos spp.
Tyetenia djscoloripes gpo
Chi ronomidae
Chironomielae pupae

SilllJl i ielae
SjRd jym spp.

Tipul ielae
I.i.RY.lI spp.

Ephemeroptera
Baetidae

btti.l spp.
Baetiscielae

Baetjsca spp.
Ephemerell idae

Eyrvlophella spp.
I;phemerielae

Hexagenja spp.
Heptageni ielae

Stenacron spp.
Stenonema spp.

Isonych i idae
Isonychja spp.

Megaloptera
Coryclaliclae

Co[Ydalys corOUtys
Sial iclae

liA1.iA spp.

Odonata
Coenagrionielae

AI:aiA spp.

80

Tolerance1

4
4
4
7
7

4

2

8
7
6
3
6
7
9
7
5
5
7
7

6

4

6

'5

6

6

4
5

3

6

4

8

Total

5
1
6

17
11

23

2
1
1
1
1
7
2
8
2
1
2
1

5

15

2

11

1
36

54

26

4

12



_____:rable 14. Continued.

TAXON

Gaq:lhiclae
Drompgompbys spp.
Hagenjys breyjstylys
Qphiogompbys spp.
Gaq:lhidae

MacrOlRiiclae
Djdymops spp.
MacrQIDja spp.

Plec:optera
Perl iclae

Paragnetins spp.

Trichoptera
Hydropsychiclae

CerBtopsyche~
Cheymatopsychespp.
Hydropsyche spp.

Phi lopotamiclae
Chjmarra spp.

OTHER AQUATIC INVERTEBRATES
Dec:spocla

Cambaridae

Gastropoda
Pleurocericlae

llimi.I spp.

Ol igochaeta
Tubificiclae

Pe lec:ypocIa
Corbiculiclae

Corbjcyla flymjnea

TOTALS=======-=========>

Tolerance1

4
2
2
1

4
3

1
6
7

4

5

5

10

4

Total

8
1
1
1

2
12

3
22
1

27

9

22

8

6

385

lTolerance =tolerance to organic pollution, 0 • most intolerant to 10 • the most tolerant.
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APPENDIX I

Table 14. Benthic macroinvertebrates collected in Choccolocco Creek (site 15),
October 1996.

TAXON Toleraneel Total

AQUATIC INSECTS
Coleoptera

Elmidae
Aneyronyx varjgatys adults
pybj raphja spp. adults
Maeronycbys glabratys adults
Qptjoservus spp. adults

Gyrinidae
Gyrjoys spp. adults

Psephenidae
psepheoys berrjekj larvae

Diptera
Cbironomidae

Ablabesmyja spp.
Mjerotendjpes rydalensjs gpo
Nanocladjys spp.
polypeclilllD <e.) eonyjetllD
polypeclj lllD spp.
Proeladjys spp.
Rbeocrjegtopys spp.
Trjbelgs spp.
XVlgtgpys at
Cbironomidae pupae

culicidae
Angpheles spp.

Dixidae
pjxella spp.

Simul iidae
Sjmul jllD spp.

Tipulidae
Hexatgma spp.
IiJ:l!.I.1.A spp.

Ephemeroptera
Baetidae
~spp.

Baetidae
Baetiscidae

Baetjsea spp.
Ephemeridae

Ephemera spp.
Heptageniidae

Stenaeron spp.
Stengnerna mgdestllD gpo
Stenonema spp.

Isonycbi idae
Isgnycbja spp.

Hemiptera

Megalopter~

Corydal idae
Njgrgnja serrjegrnjs

Sial idae
mL.i.l spp.

OcIonata
Calopterygidae

Calgptervx spp.

82

6 1
6 1
4 3
4 1

4

4 15

8 1
6 1
3 2
7 1
6 4
9 1
6 1
5 2
2 1
7 2

6 1

4
...

6 1

4 10
4 2

6 7
4 1

5 3

4 3

4 4
4 1
5 25

3 14

NA 1

2 8

4 2

5 3



Table 14. Continued.

TAXON

Cordulegastridae
Cordylegaster spp•

.cordul iidae
Heloeordulia
Cordul i idee

Goq:lhidae
Dr9!!lOgonpbus spp.
Ophjogonpbus spp.
Goq:lh icIae

MaerClllliidae
. Maergmj a spp.

Plecoptera
Pel toped idee

Talloperla spp.
Perlidae

Aeroneyria spp.
Neoperla spp.
Perl idae

Pteronareyidee
Pteronarcys spp.

Triehoptera
Calamoeerat ic:lae

Anjsoeentpmzm pyralojdes
Dipseudopsidae

phyloeentpmzm spp.
Hel ieopsyehidee

HeljeQpsycbe borealjs
Hydropsyehidee

Cbeunatopm;be spp.

OTHER AQUATIC INVERTEBRATES
Gastropoda

Pleuroeeridee
WJniA spp.

Oligoehaeta

Pelecypocla
Unionidae

Qyadryla spp.

TOTALS=================>

Tolerance1

3

5
5

4
2
1

3

2

2

NA

3

5

3

6

5

10

NA

Total

3

2
6

10
1

23

4

6

19
4
3

3

3

2

9

48

2

1

279

lTolerance = tolerance to organic pollution, 0 • most intolerant to 10 - the most tolerant.
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Table 15. Benthic macroinvertebrates collected in the South Fork ofTerrapin
Creek (site 16), October 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Dryopidae
Hel jcbys spp. aclJt ts

Elmidae
pybjrapbja spp. adults
QRtjoseryys spp. adults
Stenelmjs spp. adults
Stenelmjs spp. larvae

Psephenielae
Ectoprja spp. larvae
psepbenus berrjckj larvae

Ptilodactylidae
Ancbytarsys~ larvae

Diptera
Atberieidae

Atberjx lmllli
Cb i ronomidae

Ablabesmyja spp.
Nanocladjys spp.
pararnetrjocnemus spp.
polypeclj lllD Cp.) !I1.Lu
Stenocbjronomys spp.
Tanytarsys spp.

Cul ieidae
Anopheles spp.

Dixidae
pjxella spp.

Simuliidae
Sjmul hp spp.

Tabanidae
Tabaous·WbjtneYQIVja-Atylotys gpo

Tipulidae
Hexatorna spp.

Ephemeroptera
Baetidae

Baetidae
Baetiseielae

BaeUsca spp.
Heptageni ielae

Stenacron spp.
Stenonema spp.

Isonyehiidae
Isonychja spp.

Leptophlebiidae

Megaloptera
Corydal fdae

Njgronja serrjeqrnjs
Sial idae

llili.l spp.

Odonata
Aeshnielae

Boverja ximu
Calopterygidae

Caloptem spp.

84

Toleraneel

5

6
4
7
7

5
4

5

2

8
3
5
7
5
7

6

6

7

4

4

5

4
5

3
2

2

4

2

5

Total

3

1
1
3
3

4
2

47

1

3
1
1
1
1
5

1

2

5

6

1

25
45

1
3

8

1

8



Table 15. Continued.

TAXON

Cordule;astridae
Cordyleqaster spp.

Goqlhidae
Stylogompbys albjstylys
Goqlhidae .

MacrClli idae
MacrQlJlia spp.

PlecopterB
Perl idae

Acroneyrj a spp.
Eccoptyra xanthenes
Perlidae

Trichoptera
Call1lllOCeratidae

HeterQDlectron arnerjcBnym
Hydropsychidae

ChetlJJ8topsvche ,'spp.
Hydropsyche deDrayata gpo

Leptoceridae
Ceraclea spp.

Phi lopotamidae
Chjmarra spp.

Polycentropodidae
. Cernotjoa spp.
Rhyacophilidae

Rhyacophjla spp.

Tolerance1 Total

3 9

0 ,, 3

3 ,
, 14, 6
1 15

3 1

6 21
7 2

3

4 32

6

4

OTHER AQUATIC INVERTEBRATES
Decapoda

Canmridae
Canparys spp.
Canmridae

Gastropoda
Pleuroceridae

llimi.i spp.

Isopoda
Asell idae

Caecjdotea spp.

TOTALS=================>,

6
5

5

. 8

1
5

19

23

342

1Toleraoce = toleraoce to organic pollution. 0 • most intolerant to 10 • the most tolerant.
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Table 16. Benthic macroinvertebrates conected in Choccolocco Creek (site 2),
November 1996.

TAXON Tolerance1 Total

AQUATIC INSECTS
Coleoptera

Dytiscidae
~ spp. adults

Elmidae
Macronychys glabratys adults
Macronychys glabratys larvae
OPtjoseryys spp. adults
Optjoservus spp. larvae

Dfptera
Chfronomidae

ChjrooO!llJs spp.
Cl jnotanyptJS spp.
Crjcotopys bjcjnctys
Crjcotopus/Orthocladiys
Nanocladjys spp.
Paralayterbornjella njqrobalteriljs
Tanytarsys spp.
Trjbelos spp.
Chironomidae larvae

Ephemeroptera
Baetidae

paracloeodes spp.
Baetidae

Baetiscidae
. Baetjsca spp.

Heptageniidae
Stenonema medjopynctatym
Stenonema modestym gp.

Isonychfidae
Isonycbfa spp.

Hemiptera
Corixidae

Megaloptera
Corydal idae

Corydalys cornytys

Odonata
Calopterygidae

CalopterYX spp.
Coenagrionidae

AI:.s.a spp.
Goq:lbidae

Dromogomphys spp.
Macromi idee

Macromja spp.

Plecoptera
Perlidae

paraqnetjna spp.
Taeniopterygidae

Taenjoptervx spp.
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5 2, 2, 2
4 14
4 4

10 4
8 2
7 10
7 4
3 2
8 2
7 2
5 28
7 2

4 10
4 6

5 4

2 58
4 24

3 22

NA 2

6 12

5 4

8 28

4 6

3 32

1 2

2 18



Table 16. Continued.

TAXON

Trichoptera
Hydropsych i dae

Cheygatopsvche spp.
Hydropsvche spp.

Leptoceridae
Neetopsyche spp.

Li_phil idae
JiSle.I:I spp.

Philopotamidae
Chjrnarra spp.

Polycentropodidae
polycentrQpys spp.

Tolerance1 Total

6 26
7 6

"
3 2

0 2

4 8

6 2

OTHER AQUATIC INVERTEBRATES
Decapoda

Cambaridae

Gastropoda
Pleuroceridae

n.imi.I spp.

Isopoda
Asell idae

Caecjdotea spp.

Nemertea
Nemertea

prostoma spp.

Pelecypods
Corbicul idae

Corbjcyla flunjnea

TOTALS=================>

5

5

8

NA

4

2

48

2

4

46

456

lTolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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Table 17. Benthic macroinvertebratescollected in Choccolocco Creek (site 3),
October 1996.

TAXON Tolerance1 Total

AClUATIC INSECTS
Coleoptera .

Dytiscidee
CoptotO!JlJS spp. adults

In_idee
Maergnychys alabratus adults
Macrgnychys glabratys larvae
Optioserws spp. adults

Hydrophilidee
Sperehopsjs tessellatys larvae

Diptera
Ch i ronomidee

COrynpneyra spp.
Crjeotopysbjejoctus .
Crjeptppus/Orthgcladjys
parakjefferiella spp.
Rheperjeptppus spp.

SiALIl ifdee
SjPlJljUQ spp.

Tipul idee
IimLLI spp.
Tipul idee

Epbemeroptera
Baetidee

.&.uta spp.
Baetidee

Baetfscfdee
Baetjsea spp.

Heptageni idee
Stenpnema medjppynetatUQ
Stenpnema spp.

Isonychiidee
I5Pnycb; a spp.

Hemiptera
Corix.idae

OcIonata
Aeshnidae

Bpyerja xi.nou
Calopterygidae

Calpptervx spp.
Coenagrionidae

AJ:aii. spp.
Cordul i idae

Neyrcprdylja spp.
Goq:lbidee

prpapmphys spp.
Goq:lbidae

Maeromiidae
Mperpmja spp.

Plecoptera
Taeniopterygidae

Taenjppteryx spp.

88

5 2

4 16
4 2
4 4

5 2

7 2
7 10
7 2
6 4
6 2

6 24

4 6
3 4

6 36
4 2

5 2

2 20
5 32

3 18

NA 4

2 Z

5 2

8 6

5 Z

5 Z
1 Z

3 56

2 44

~-_._'--._-,.-



Table 17. Continued.

TAXON

Trichoptera
Di pseudopsidee

phylocentrgptJS spp.
Leptoceridae

Triaenodes spp.

OTHER AQUATIC INVERTEBRATES
Gastropoda

Pleuroceridae
E.1.imiA spp.

Isopoda
Asell idee

Caeejdotea spp.
Lj reeys spp.

Nemertea
Nemertea

prQstqna spp.

Pelecypods
Corbieul idee

CQrbjeyla flyminea

Turbellaria
Planari idoe

TOTALS-=-------========>

Tolerance1

5

6

5

8
8

NA

4

4

Total

2

2

58

2
2

2

16

2

396

lToleranee = toleranee to organic pollution. 0 • most intolerant to 10 . the most tolerant.
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Table 18. Benthic macroinvertebrates collected in Choccolocco Creek (site 4),
November 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Dryopidae
Hel jehys spp. ac:Iul ts

Elllidae
Dybiragbja spp. larvae
Macronychys alabratys adults
Optjoseryys spp. larvae

Hal ipl idae
Pel todytes spp. ac:Iul ts
Peltodytes spp. larvae

Hydrophil idae
~ spp. larvae

Psephenidae
psephenys herrickf larvae

Diptera
Ceratopogonidae
Ch i rOl'Dlidae

Ablabesmyja spp.
Cl jDQtanypys spp.
Crjcotopys bjcjnctys
Cricotopys tremylys gpo
Crjcotopys/Orthocladiys
Eykjefferjella clarjpennis gp.
NanQClacljys spp.
OrthQCladjys spp.
parakjefferjella spp.
polypedjlym CI.) scalaenymgp.
psectr9Cladjys spp.
Stenochi rO!)OlllJS spp.
Stjct9Chjronomys djyjnctys

Sinuliidae
SiDIJl jym spp.

Tipulidae
~spp.

l.iRua spp.

Ephemeroptera
Baetidae

btti.J. spp.
Baetidae

Ephemerell idae
Heptageniidae

Stenacron spp.
Stenonema medjopunctatym

I sonych i idae
Isonychja spp.

Hemiptera
Corixidae

palrnacprixa spp.
Nepidae

bDttrI spp.

Tolerancel

5

6
4
4

5
5

5

4

6

8
8
7
7
7
8
3
6
6
7
8
5
9

6

5
4

6
4
1

4
2

3

NA

NA

Total

1

1
1
1

1
1

1

2

1
1
1
1
4
1
4
1
2
1
2
1
1

27

1
2

20
6
2

13
22

48

1

90
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Table 18. Continued.

TAXON

Megaloptera
Corydal idae

Cgndalys eornutYS
Sialidae

liAW spp.

Odonata
Aeshnidae

ImWnma
Calopterygidae

Calapteryx spp.
Coenagrionidae

At:aiA spp.
Enallaqma spp.

Goqlhidae
Drgmogonphys spp.
Opbjog9l!llbYS spp.

Macraai idae
"aemja spp.

Plec:optera
Capniidae

Allocapnj a spp.
Perlidae

Aeroneurj a spp.
Paragnetjna spp.

Taeniopterygidae
. Tamjapteryx spp.

Tric:hoptera
Hydropsyc:h idae

Ceratopsycbe bifidA gpo
Ceratopsvcbe 1RilJ:IlI
CbetlMtopsvcbe spp.
Hydropsyc:hidae

Polyc:entropodidae
Cemotjna spp.

Tolerance1 Total

6 8

4 1

2 2

5 1

8 10
6 8

4 1
2 1

3 6

2 9

1 1
1 2

2 11

3 2
1 1
6 2
4 1

6

-------. --,.-

OTHER AQUATIC INVERTEBRATES
An1Jh i poc:Ja

Gamnaridae
Crangonvx spp.

Hyalell idae
Hvalella~

Gastropoda
Hydrobiidae

Sgmatogyrus spp.
Lynnaeidae

Pseydosyccinea eollymella
Physidae

pbvsella spp.
Planorbidae
Pleuroceridae

llimii spp.

lsopoda
Asellidae

Caecjdotea spp.
~spp.
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4

8

8

7

8
6

5

8
8

2

2

3

2

3
1

53

1
3



Table 18. Continued.

TAXOII

Ol igochaeta
LUllbrieul idee
llaididee

Stylorlo spp.
T&bificidee

Brancbiuro sqwerbyl

Pelecypode
Corbieul idee

Corbjcvlo fluninea

Tolerance1 Total

10 6
8 2

8 1

10 1

4 26

348

lTolerance • tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.

, 0. _. ._••••-__ - ._'--- -- ._ •• -- -_.-._-._._~_._ ... _._-_ ..•.~.•....
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APPENDIX I

Table 19. Benthic macroinvertebrates collected in Choccolocco Creek (site 5),
November 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Dryopidae
Heli chYS spp. adul ts

Dytiscidae
lJntlIi spp. adul ts

Elllidae
Macronychys glabratys adults
Stenelmis spp. larvae

Hydrophi lidae
IW:sIIYl spp. larvae

Diptera
Ceratopogonidae

Ceratopogonidae
Chironcaidae

Ablabesmyja spp.
Chjrononus spp.
Corynoneura spp.
Crjcotopus bjcjnctys
Crjcotopus tremulys gp.
Crjcotopys/Orthocladjys
Nanocladjys spp.
ThjeoemaDnjmvja coaplex
Chi ronomidae pupae

SiRIJl i idae
SjlJNl iun spp.

Tipulidae
I.iRY1I spp.

Ephemeroptera
Baetidae
~spp.

Heptageniidae
Stenonema medj oplllCtatLID
Stenonema spp.

Isonychiidae
Isonyeh ja spp.

Megaloptera
Corydal idae

Corydalys cornytys
Njqrooja serrjcornjs

Plecoptera
Capniidae

Capniidae
Perlidae

paraqoetjna spp.
Taeniopterygidae

Taenjoptervx spp.

Trichoptera
Hydropsychidae

CheymatQpsyche spp.
Hydropsychidae

Hydroptilidae
Hydroptila spp.

Polycentropodidae
Neurecljpsjs spp.

93

Tolerance1

5

5

4
7

5

6

8
10
7
7
7
7
3
6
7

6

4

6

2
5

3

6
2

2

6
4

6

7

Total

2
1

6

1

3
3
3

13
19
11
3

27
4

2

16

5
1

3

14

2
1



Table 19. Continued.

TAXON

OTHER AQUATIC INVERTEBRATES
Decapoda

C8IlIbarfeiae

Gastropoda
L)WIHfelae ..

pseydosyccfnea col hlJ!ella

Ol i gochaeta
LUliricul felae
Tlbificielae

Branebfyra sowerbyi
Tlbfficidae

Pelecypoda
Corbiculfdae

COrbfcyla flyminea

TOTALS=================>

Tolerance1

5

7

10
8

10
10

4

Total

5

1

29
4

11
6

2

207

lTolerance = tolerance to organic pollution. 0 • most intolerant to 10 - the most tolerant•

. ._- ,_ -- ~ ._.. .._---._-_.
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APPENDIX I

Table 20. Benthic macroinvertebrates collected in Choccolocco Creek (site 6),
November 1996.

TAXON

AClUATlC INSECTS
"COleoptera

El.idae
Optioservus spp. larvae

Hal ipl idae
Peltodytes spp. adults

Hydroph i l idae
bI:slal.Ii spp. larvae

Diptera
Chironomidae

Cb j ron9!JIJS· spp.
Crjcotopus bjcjnctys
Crjcotopus tremylysgp.
Crjcotopys/Ortbocladjys
polypedj lun <e.) .fI.llu
Ibienemaoojmyja conplex
Chironomidae pupae

SilLlliidae
Sjpuljun spp.

Epbemeroptera
Baetidae

Iu.tiJ. spp.
Baetidae

Heptageniidae
Stet'l9O!W medj opunctatun
Stcnonema spp.

Megaloptera
COrydal idae

Corydalys cornytys

Odonata
C8lopterygidae

Caloptervx spp.
Coen&grionidae

A!:ii.I spp.
Jscbnyra

G_idae
Dranogonphys spp.

Libellulidae

Plecoptera
Capniidae
Taeniopterygidae

Taenjoptervx spp.

Iricboptera
Hydropsycb idae

CbeuoatopsYCbe spp.
Hydropsycbe scalarjs gpo
Hydropsycbe spp.

95

Tolerance1

4

5

5

10
7
7
7
7
6
7

6

6
4

2
5

6

5

8
7

4
9

2

6
4
7

Total

1

1

1

3
12 "
46
14
6
6
1

10
1

2
4

6

2

6
1

1
1

8

2
3
3

"----_.-.-



TAXON

OTHER AQUATIC INVERTEBRATES
Decapoda

Cambaridae

Hirudinea

TOTALS=S......===:=========>

Tolerance1

5

8

Total

7

151

lTolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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Table 21. Benthic macroinvertebrates conected in Choccolocco Creek (site 7),
November 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Hal ipl iclae
peltocMes spp. adults

Hydroph i l i cIae
Berosus spp. larvae

Diptera
Chironomiclae

Ablabesrnvia spp.
Ch j rOD9IIIJs spp.
Cljnotanypysspp.
Crjeotopus biejnctus
Crjeotopus/OrtbQCladjus
Nanocladjus spp.
proeladjus spp.
pseetrQCladjus spp.
Tbjeoemamjrnvja ePq)lex

Tipul iclae
.I.iWlI spp.

Ephemeroptera
Baeticlae

IKtiJ. spp.
Heptageni iclae

Stenaeronspp.
Steoonerna mecljopynctatuu
Steoonema spp.

Tricorytbiclae
Trjeorytbgdes spp.

Hemiptera
Corixiclae

Lepidoptera
Pyral iclae

paracoyDX spp.

Megaloptera
Coryclal iclae

Corvda lUS cor!IJtus
Njgronja serrjeornjs

Odonata
Aeshniclae

Boverja mJswl
Calopterygiclae
Coenagrioniclae

AoliA spp.
Enallagma spp.

Goq:lh i cIae
DrQl!109_YS spp.
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Tolerance1

5

5

8
10
8
7
7
3
9
8
6

4

6

4
2
5

5

NA.

5

6
2

2
5

8
6

4

Total

3
6
9

43 .
6
3

15
3
3

8

18

7
7
1

3

3

14
1

1
1

8
9

1



Table 21. Continued.

TAXON

Trichoptera
Hydropsychidae

Ceratopsvche tdfidI gpo
Chellll!ltgpsyche app.
HydrgPSYche deprmta gp.
Hydrgpsvche scalaris gp.
Hydropsychidae

Hydropti 1idae
Hydroptila app.

Polycentropodidae
Neureclipsis spp.

Tolerance1

3
6
7

.. '. ..... .. . 4
4

6

7

Total

1
36
23
16
13

2

OTHER AQUATIC INVERTEBRATES
Decapoda

Cambaridae

Gastropoda
Ancyl idae

Ancyl idae
Lynnaeiclae

pseydosuccjnea collymella
Planorbiclae

Hel jsoma spp.
Pleuroceridae

WJni.i app.

Hirudinea

Isopoda
Asell iclae

Caecjdotea spp.

Nemertea
Nemertea

prgstoma app.
Ol igochaeta

LLlllbricul idae

Pelecypods
Sphaeri idae

TOTALS-===-=====>

5 8

7 2

7 17

7 9

5 6

8 9

8 8

NA 2
10 9
8 2

8 3

343

lTolerance = tolerance to organic pollution, 0 - .cst intolerant to 10 - the most tolerant.
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APPENDIX I

Table 22. Benthic macroinvertebrates collected in Choccolocco Creek (site 8),
November 1996. -

TAXON

AQUATIC INSECTS
Coleoptera

Dytiscidae
l.lXiOlI spp. adul ts

Elmidae
Dybjraphja spp. larvae

Hydroph i l idae
Berosys spp. larvae

Psephenidae
psephenys herrjckj larvae

Diptera
Chironomidae

AbLabesmyja spp.
eardjocLadfysspp.
ehjronO!JlJS spp.
erjcotopys tremylys gpo
ericotopys spp.
Crjcotopys/OrthocLadjys
CcyptochjrooO!JlJS spp.
Orthocladjys spp.
parakjefferjeLla spp.
poLypedilllD (e.) conyjctllD
poLypedj LIID (e.) .f.A.U.u
polypedilllD (e.) il Ljnoense
pseydochjrooO!JlJS spp.
Trjbelos spp.

SCiomyzidae
Sciomyzidae larvae

Sinul iidae
SjnuL jllD spp.

Tipulidae
Antocha spp.

Ephemeroptera
Baetidae

iGW spp.
Heptageni idae

Stenacroo spp.
Stenooema medj OpynctatllD
Stenonema spp.

Hemiptera
Corixidae

Trjchocorjxa spp.

Megaloptera
Coryda l idae

eorydalys cornytys

Odonata
Coenagrionidae

&:9iI spp.
EnaLLagma spp.

Macromiidae
Macromja spp.
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Tolerance1

5

6

5

4

8
6

10
-7

7
7
8
6
6
7
7
6
5
5

10

6

5

6

4
2
5

NA

6

8
6

3

Total

2

2

4

2

2
2
4
2
2

12
2
2
4
2

10
8
2
4

2

8

2

36

8
80
22

2

36

8
2

4



Table 22. Continued.

TAXON

Trichoptera
Hydropsychielae

Ceratopsyche QifiQA gpo
Cbeuoatopsycbe Spp.
Hydropsycbe deRcavata gpo
Hydropsyche sealarjs gp~

Hydropsych ielae

OTHER AQUATIC INVERTEBRATES
Aq)hipoda

G8II1lI8ridee
Crangonyx spp.

Decapoda
C8/li)aridee

Gastropoda
LynnaeieIae

pseudosyeejneg collymella
Physidae

physellg spp.
Plaoorbidee

Helisomg spp.
Pleuroceridae

llimi.A spp.

ISopoda
Asell idee

Caecjdoteg spp.

01 igochaeta
L~riculielae
Naididae
~spp.

Naididee
Tubificidee

Pelecypods
Corbiculidae

Corbjcylg flymjneg
Sphaeriidee

pjsjdjym spp.

Turbellaria

TOTALS==============>

Tolerance1 Total

3 22
6 30
7 6
4 6
4 8

4 2

5 12

7 6

8 12

7 6

5 4

8 2

10 16
8 6

10 2
8 2

10 2

4 2

8 2

4 2

428

lTolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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APPENDIX I

Table 23. Benthic macroinvertebrates collected in Snow Creek (site 10),
November 1996.

TAXON

AQUATIC INSECTS
Diptera

Ch i rClnOlllidee
Ch f rOD!l!llJS spp.
crfcotopus bjcinctus
OrthQCladiys spp.
polypedilUl (f.) illjnoense
Thjenemamilmda cQq)lex

Tipul ielae
llilW.A spp.

Odonata
Coenagrionielae

AI:9iA spp.
Libellul ielae

plathemis spp.

OTHER AQUATIC INVERTEBRATES
Decapocla

Canbariclae

Gastropoda
Physiclae

physella spp.

Oligochaeta
Oligochaeta
LUJi)ricul felae
Tubificielae

TOTALS=================>

Tolerance1

10
7
6
6
6

4

8

3

5

8

10
8

10

Total

52
28
12
4

24

2

4

6

6

52

12
10
42

254

lTolerance = tolerance to organic pollution, 0 • most intolerant to 10 • the most tolerant.
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APPENDIX I

Table 24. Benthic macroinvertebrates collected in Snow Creek (site 11),
November 1996.

TAXON Tolerance1 Total

AQUATIC INSECTS
Coleoptera

Dytiscidee
Coptotgmus spp. adults

Hydrophi l idee
Tropjsternys spp. larvae

Diptera
Chironomidee

Crjcgtgpys bjcjnctys
Crjcgtgpys tremulys gpo
Crjcgtgpys/Qrtbgclgdjys
Tbjenemgmjrnyjg cQ01)lex
ChirOnomidee pupae

Tipul idae
I.iJlu!A spp.

Odonata
Coenagrionidee

Arai.A spp.
Iscbnyra

GQ01)hidee
Prosggphys spp.

Libellul idae
pgcbydjplgx spp.
platbemjs spp.

5

5

7 7
7 20
7 22
6 5
7 2

4 2

8 7
7 3

5 9

8 3
3 37

OTHER AQUATIC INVERTEBRATES
Decapoda

Camberidae

Gastropoda
Physidae

pbysellg spp.

Ol igachaeta
Tubificidae

BranebjytB sgwerbyj
Tubificidee

TOTALS -,======-- -->

5

8

10
10

40

4

2
4

169

lTolerance = tolerance to organic pollution, 0 • most intolerant to 10 • the most tolerant.
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Table 25. Benthic macroinvertebrates collected in Snow Creek (site 12),
November 1996.

TAXON

AQUATIC INSECTS
Coleoptel"a

Dytiscidae
laeeopbjlys adults

Halipl idae
peltodytes spp. adults

Hydl"ophi l idae
Berosys spp. larvae
Trgpjsternus spp. adults

Diptel"a
Ch i I"onomidae

CrjegtQpys bjejnctys
Cl"jegtQpys tl"ernulys gpo
Crjegtgpys/Ol"thgcladjys
Tbjenemsoojmvia c~lex

Chil"onomidae pupae
E~ididae

Heroerodl"gmia spp.
Tipulidae

Iiw1.A spp.

Ephemeroptel"a
Baetidae

iu.til spp.
Heptageni idae

Stengnema medigpynctatup

Hemiptel"a
Vel iidae

Mierovelja spp.

Mega loptera
Cor-ydal idae

Cgrydalys egnnytys

Odonata
Aeshnidae

B9ndAnoaa
Coenagl"ionidae

AoWl spp.
Coenagl"ionidae

Libellul idae
Erytbernjs spp.
Libellyla spp.
paehydiplax spp.
Platbernis spp.

Macromiidae
MaerCllDia spp.

OTHER AQUATIC INVERTEBRATES
Decapocla

cambaridae

Gastl"opocIa
Lymnaeidae

pseydgsycejneo egllymella
Physidae

pbysella spp.

103

Tolel"ance1

5

5

5
5

7
7
7
6
7

6

4

6

2

NA

6

2

8
9

5
8
8
3

3

5

7

8

Total

2

12

6
1

6
67
16
6
3

3

8

69
1

1
1
1
5

7

5

19



Table 25. Continued.

TAXON

Ol igochaeta
Ol igochaeta
LUlOricul idee
Tubificidee

Brancbiyra sgwerbyi
Tubificidee

TOTALS:==========-==-=========>

Tolerance1 Total

10 10
8 4

10 2
10 8

269

lTolerance • tolerance to organic pollution, 0 • most intolerant to 10 • the most tolerant.

104



APPENDIX I

Table 26. Benthic macroinvertebrates collected in Snow Creek (site 13),
November 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Hal ipl idae
peltodytes spp. adults

Hydroph i 1idae
~ spp. larvae

Diptera
Chironomidae

CrjcotoRUS bjcjnctys
crjcptopys tremylys gpo
CricptpRYs/Ortbpcladjys
Tbjenernannjmvj p cClq)lex
Chironomidae pupae

Tipulidae
IiIlUlI spp.

Hemiptera
Vel i iclae

Mjcrpyelia spp.

Odonata
Coenagrioniclae

AI:.9i.P. spp.
Iscbnyrp

OTHER AQUATIC INVERTEBRATES
Decapoda

Cambaridae

Gastropoda
Lynnaeidae

pseydpsyccjnep cpllymella
Pbysidae

pbvsellp spp.

Nematoda
Nematoda

Oligochaeta
Oligochaeta
LlIlOricul idae
Tubificidae

Brpochjurp sPwerbvj
Tubificidae

TOTALS=====

Tolerance1

5

5

7
7
7
6
7

4

NA

8
7

5

7

·8

5

10
8

10
10

Total

2

3

17
41
24
21 .
1

·2

21
3

3

1

16
2

4
5

169

lTolerance =tolerance to organic pollution, 0 • most intolerant to 10 • the most tolerant.
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APPENDIX I

Table 27. Benthic macroinvertebrates collected in Terrapin Creek (site 14),
November 1996.

TAXON

AQUATIC INSECTS
Coleoptera

Elmidae
Aocyronyx yarigatus larvae
Macronycbys glabratys adults
Mjcrgcylloepys spp. adults
Optioseryys spp. adults
Optjoseryys spp. larvae
Steoelmjs spp. adults
Stenelmjs spp. larvae

Diptera
Athericidae

Atherjx .1iD1b.i
Chironomidae

COrynoneyr8 spp.
Nangcladjys spp.
pagastjella~
Rheocrjcotopys spp.
Tanytarsys spp.
Tvetenja bavarjca gpo

Silll.lliidae
Sjnd juu spp.

Tipul idae
.I.igylA spp.
Tipul idae

Epbemeroptera
Baetidae

Acentrella spp.
paracloeodes spp.

Baetiscidae
Baetisea spp.

Epbemerell idae
Eyrylophella spp.

° Heptageni idae
Stenonerna medjopynctatym
Stenonerna modestym gpo

Isonychi idae
Isonychja spp.

Hemiptera
Vel lidae

Stejnoyelja spp.

Megaloptera
Corydalidae

Corydalys cornytys
Njgronja serrjeornjs

Oclonata
Coenagrionidae

ArsiI° spp.
Corclul i idae
Goq:lhidae

Dr9ll!Ogogpbys spp.
Oph jogogpbys spp.
Stylogogpbys albjstylys
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Tolerance1

6
4
2
4
4
7
7

2

7
3
8
6
7
5

6

4
3

5
4

5

6

2
4

3

NA

6
2

8
5

4
2
o

Total

1
1
1
1
4
2
5

4

1
3
1
1
1
1

36

2
1

1
1

9

16

12
45

54

14
2

11
5

1
4
1



Table 27. Continued.

TAXON Tolerance1

Plecoptera ItA
C8pniidae
. Allocscnja spp. 2
Pel toperl idae

TaLLoeerLa spp. 2
Perlidae

Acroneyrj i spp. 1
EccoptYra xaDtbenes 1

Perlodidae
Clioeer La £1.iR 1
Perlodidae 2

Taeniopterygidae
Taenjapteryx spp. 2

Trichoptera
Brachycentridae

Bracbvcentrus spp. 1
Hydropsychidae

Cbeuuatopsycbe spp. 6
Leptoceridae

MYStacjdes spp. 4
Linnephi l idae

pycDopsvcbe spp. 4
Phi Lopot8IRidae

Cbjrnarra spp. 4
Dolopbi Lodes spp. 3

OTHER AQUATIC INVERTEBRATES
Decapoda

Cambaridae 5

Gastropoda
Lymnaeidae

Pseydosyccjnea coL hmlla 7
PLeuroceridae
~spp. 5

Hirudinea 8

Isopoda
AseLlidae

Lirceus spp. 8

Nemertea
Nemertea

ProstQ!!J8 spp. ItA

Oligochaeta
Tubificidae 10

Pelecypoda
Corbicul idae

Corbjeyla fluninea 4

TOTALS===== =======>

TotaL

4

33

11
1

5
5

39

15

16
1

6

1

13

1

1

1

11

4

415

lTolerance = toLerance to organic pollution, 0 - ~t intolerant to 10 - the most tolerant.
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Table 28. Benthic macroinvertebrates collected in Choccolocco Creek (site 15),
November 1996.

TAXON Tolerance1 Total

AQUATIC INSECTS
Coleoptera

Dryopidae
Heljchys spp. adults

Elmidae
Optjoseryys spp. adults

Psepbenidae
Ectoprja spp. larvae
psephenys herrjckj larvae

Diptera
Athericidae

Atherjx.l.mtb.i
Chironomidae

CrjcotQpys/Orthocladjys
Epojcocladjys spp.
Naoocladjys spp.
Thieoernaoojmyja cClq)lex
Tyeteoja bavarjca gpo
Chironomidae pupae

Sinul i idae
Sjnul j\ID spp.

Tabanidae
Tabanys spp.

Tipulidae
Antocha spp.
Hexatoma spp.
liRu..lI spp.

Epbemeroptera
Baetidae

bW.J. spp.
Baetiscidae

Baetjsca spp.
EpbemereII idae

Eyrylophella spp.
Epbemer idae

Ephemera spp.
Heptageni idae

Stenacron spp.
Stenonerna medjopunctat\ID
Stenooerna spp.

Isonych i idae
Isonvehfaspp.

Leptopblebi idae

Megaloptera
Corydal idae

Njgronja fascjatys
Njgronja serrjcornis

Sial idae
1i.J.1h spp.

Odonata
Cordulegastridae

Cordulegaster spp.
Goq:lbidae

Dr9!!lOgogpbys spp.
Oph jogonpbys spp.
Goq:lbidae

108

5 2

4 4

5 4
4 18

2 4

7 2
4 2
3 6
6 6
5 2
7 2

6 10

7 2

5 2
4' 8
4 4

6 .2

5 2

.6

4 2

4 8
2 24
5 6

3 ·16
2 4

2 2
2 6

4 2

3 6

4 2
2 10
1 16



Table 28. Continued.

TAXON

Mac,.omiielae
Mac,.omia spp.

Plecopte,.a
Capni ielae

Allocapnfa spp.
Pel tope,.l ielae

Talloperla spp.
Pe,.l ielae

Acroney,.fa spp.
Hcoperla spp.
Pe,.l ielae

Pte,.ona,.cyielae
pteronarcvs spp.

Taeniopterygielae
Taenfoptem spp.

T,.ichopte,.a
Hyd,.opsychielae

Cheymatopsychespp.
Linneph il i e1ae

PvcngQSyche spp.
Philopotamielae

Chjrnar,.a spp.
Dglgphj 1ge1es spp.

Polycent,.opodielae
paCanyctjgphylax spp.

OTHER AQUATIC INVERTEBRATES
Decapocla

Cari)a,.ielae

Gast,.opoda
Lynnaeielae

pseydgsyccinea cgllymella
Pleu,.ocerfelae

WmiA spp.

Oligochaeta
Oligochaeta
Lud),.icul ielae

TOTALS-========>

Tole,.ance1

3

2

2

2

2

6

4

4
3

5

5

7

5

,10
8

Total

14

18

14

32
4
6

2

4

14

2

2
4

2

2

2

32

2
2

345

lTole,.ance • tole,.ance to o,.ganic pollution, 0 • most intole,.ant to 10 • the most tole,.ant.
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Table 29. Benthic macroinvertebrates collected in the South Fork ofTerrapin
Creek, November 1996.

TAXON Tolerance1 Total

AQUATIC INSECTS
Coleoptera

Dryopidae
Heljehus spp. adults

Pti lodaetyl idae
Anchvtarsys~ larvae

Diptera
Chironomidae

Mjerotendipes pedellys gpo
Parachaetgcladjus spp.
pararnetrjgcnemys spp.
prqeladjys spp.

Sinul iidae
Sjml jun spp.

Tabanidae
Tabaous-Wbjtneyomyja-Atylqtus gpo

Tipul idae
I.imI.lll spp.

Ephemeroptera
Heptageni idae

Stenaeron spp.
Stenqnerna mpdestun gpo
Stenqnerna spp.

Isonyehi idae
Isqovchja spp.

Leptoph lebiiclae

Megaloptera
Corydal iclae

Njgrqnja serrjcqrnjs

Odonata
Aeshnidae

Boyerja gratjana
BovWa noaa

Calopterygidae
Calqpteryx spp.

Coenagrionidae
Enallagma spp.

Cordulegastridae
. Cqrdylegaster spp.

Cordul iidae
Hel ocprdylja

GPq:lhidae
Drqmqgqnpbys spp.
Stylqqqnpbys albjstylus

Maeromi idae
Maerqrnja spp.

Plecoptera
Capniidae
Leuc:tridae
Pel toperl idae
Perl idae

Aerqneurja spp.
Eecpptura xanthenes
Perl idae

110

5 2

5 40

6 4
6 4
5 2
9' 4

6 6

7 2

4 8

4 4
4 2
5 18

3 2
2 2

2 6

3 2
2 2

5 6

6 4

3 6

5 6

4 8
0 2

3 2

1 4
0 2
2 6

1 10
1 6
1 2



____~Table 29. Continued.

TAXON

Triehoptera
Hydropsychidae

HydroRSycbe depravata gp.
Phi lopot_idae

Chimarra spp.
Dolgpbilodes spp.

Rhyacophilidae
Rhyacpphfla caroljna gp.
Rhvaeopbila niBti.ta

Tolerance1 Total

7 2

4 28
3 4

1 2
1 6

OTHER AQUATIC INVERTEBRATES
Gastropoda

Physidae
Phvsella spp.

Isopoc:la
AseHidae

Lf reM spp.

Oli gochaeta

TOTALS=================>

8

8

10

2

26

2

246

lTolerance =tolerance toorganie pollution, 0 • most intolerant to 10 • the most tolerant.
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