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EXECUTIVE SUMMARY - -

Biotic and abiotic factors potentially affecting stream quality were studied in Snow .and
| Choccolocco Creeks in northgastern 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 of both streams. For example, Snow
Creek is an urban stream that has received heavy impacts from both point-source and nonpoint-source
pollutién 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 of the 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 si_milar-sized reference streams for an assessment of ecological health. 7‘

The study of physical habitat included estimates :of substrate type, ‘available cover,
embeddedness of substrate, channel alterations, scouring aﬁd deposition, and riparian and bank
stability,” Water quality analyses included temperat{xre and dissolved oxygen (DO), pH, turbidity,
conductivity, total suspended solids, total organic carbon, alkalinity and nutrients (nitrogen and
phosphorus). The biotic variables included measures of the diversity of benthic macroinvertebrate
communities. Macroinvertebrates are aquatic insect larvae and other organisms (for example,

worms, snails, mussels) that live among the bottom (benthic) substrates.



The results of this study indicate that the physical conditions in Snow Creek and sections of
Choccolocco Creek have been greatly altered when compared to the reference streams. Clearing of
riparian vegetation and channelization has eliminated many of the meanders typical in undisturbed
streams. Consequently, water temperatures were higher in both streams compared to the reference
sites. Also, sedimentation has altered the amount of stable habitat available for macroinvertebrates.
While the feference streams contain predominantly gravel, cobble and boulder, Snow And
Choccolocco Creeks are corhprised 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 of woody debris. The logs and limbs 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 confirm that Snow and Choccolocco Creeks received both nonpoint-source
and point-source impacts from the watersheds. In Snow Cregk, these impacts occurred along the
entire channel. For example, storm-water runoff from street,si homes and industries flows into the

: éhannel_.“ In addition, a number of permitted discharges are allowed to Snow Creek by industries

according to the Alabama Department of Environmental Management (ADEM).

Following heavy rains, nonpoint-source runoff from the watershed strongly affected stream
quality in Snow Creek. In partticular, heavy rainfall dramatically inéreased concentrations of
suspended solids and the plant nutrients nitrogen and phosphorus over those measufed at lower-flow
conditions. Following heavy rainfall, water quality in the ditch that drains portions of the watershed

which includes the Monsanto plant site and several other commercial and industrial facilities (the



Eleventh Street Ditch) contributed to elevated levels of several variables in Snow Creek at the point
of confluence, including nitrites, mtrates, ammonia, total phosphorus, total organic carbon, turbidity
and total suspended solids. ‘At lower flows, water quality in the Eleventh Street Ditch had little
influence on water quality in Snow Creek. '

At higher flows, _Snow Creek adversely affected the water quality measured in Choccolocco
Creek between confluence of the two streams and the outfall of the Anniston sewage treatment plant.
For example, levels of some variables in Choccolocco Creek increased between 5 and 20 times those
present above confluence of Snow and Choccolocco Creeks. At lower flows these effects were not
nearly as ciramatic.

_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 of Snow 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 of these variables suggested the presence of organic waste from some 'unknown
source above Snow Creek’s confluence with the Eleventh S'gréet Ditch.

In Choccolocco Creek, upstream of its 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
section of Choccolocco Creek meanders through a valley in which hundreds of acres of sod are
broduced by a commercial turf farm. 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



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 of these communities, however, was dramatically different from that found in
the reference streams. Compared to the stations m Snow and Choccblocco Creeks, all of the
reference streams were characterized by higher taxa richness. This was particularly true of taxa in |
the pollution-sensi;ive EPT groups [i.e., the fnayﬂies (Ephemeroptera), stoneflies (Plecoptera) and
caddisflies (Trichoptera)]. In contrast, most of the macroinvertebrates from Snow Creek and sections
of Choccolocco Creek wefe organisms that predominate in impacted. conditions. For example, in
Snow Creek, midges and odonates that are tolerant to pollution predominated.

Nutrient -énrichment 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
macroinverfebrateé. 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 onﬂthis bioassessment, the ecological health at station 12, just below Snow Creek’é confluence
with the Eleventh Street Ditch, was as good or better thén 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) of all sites. There was no evidence that PCBs in sediment were
lﬁving an adverse impact upon the macroinvertebrate communities of either Snow or Choccolocco

~ Creeks.



INTRODUCTION

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

" in Choccolocco and Snow Creeks in northeast Alabama. Snow Creek is a small stream flowing -

through the city of Anniston before discharging into Choccolocco C_reek. The watershed for Show |
Creek is essentially urban. Choccolocco Creek originates in the northwestern corner of Cleburne

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

to the Coosa River (Lake Logan Martin) near the town of Lincoln. Choccolocco Creek is a fourth'
order strwm 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 of both 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 of both streams. For
example, extensive dredging, snagging and channelization have occuﬁed in both streams. Portions
of the‘ stream bed (bottoni and sides) of Snow Creek have been paved. Choccolocco Creek receives
nonpoint-source runoff from horticultural, agricultural and forestry operations in the basin. At least
four municipal wastewater treatment plants discharge treated effluent to Choccolocco Creék,
including Anniston, Oxford, the Anniston Army Depot and the Talledéga 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



----permits to-discharge to-Choccolocco Creek (personal communication,- Aimee Gray, ADEM). Most
of these permits govern the discharge of stormwater runoff.

Rapid bioassessment methods were used to assess biotic factors in the streams. This method
relies on benthic macroihvertebrates to assess stream quality (Plafkin et al. 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 afé food items for stream fishes.
Benthic macroinvertebrates live among, or on, rocks, logs, sediment, leaf packs or vegetation. Life
cycles of benthic animals range from a few days to overa year, but most live several months, which
allows an examination of seasonal changes caused by perturbations. While some movement is typical
among macroinvertebrates, the relatively sedéntary nature of these animals allows effective spatial
analyses of disturb#nce effects. As a result, benthic macroinvertebrates act as continuous monitors
of the water they inﬁabit (Rosenberg and Resh 1993). The basic approach in rapid bioassessment
includes concurrent sampling of undisturbed sites (reference sites) and sites éuspected of having

vinllpacts from human activities. Study sites are then compared With the reference sites to assess
ecological health.

Several technical developments currently allow biologisté to use benthic macroinvertebrates
~ advantageously in biomonitoring programs (Plafkin et al. 1989). First, qualifative sampling and
sample aralysis 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, iﬁcluding biotic and diversity indices, used in community-level

biomonitoring. Fourth, the responses of many common species to different types of conditions are
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~ known. "~ And—fifth, -experimental approachés to biomonitoring easily . employ - benthic
macroinvertebrates.

The objective of this study was to determine the ecological health of Snow 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 of undisturbed sites

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

METHODS AND MATERIALS
- Study Area |

Figure 1 shows the location of each station. Table 1 describes 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 of aquatic fish and wildlife (ADEM 1996). Station 12 was located on Snow
Creek just below a ditch that drains portions of the watershed that includes the Monsanto plant site
and other commercial and industrial facilities (the Eleventh Street ﬁitch). Reference sites included
segments of South Fork Creek (SF, first order), Choccolocco Creek (second order) and Te;rapin
Creek (TC, fourth order).

The stud? area lies in thé Central Appalachian Ridges and Valleys (CARV). This ecoregion
is characterized by open, low hills and mountains, with a mosaic of cropland, pasture, woodland and
forest on mesic inceptisol soils (Omernik 1987). Reference sites v)ere located within the same

ecoregion. All reference and study streams were sampled on,each date during the survey.
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—..._Habitat. Assessment - ----—— - - L e e el
Habitat variables were evaluated according to methods in EPA's rapid bioassessment protocol

(Plafkin et al. 1989). Habitats were scored on the basis of instream variables, channel morphology,
bank features and streamside (riparian) vegetation (Table 2). Scores for each variablé were summed

~ (Table 3) and then compared to the réference stream (Table 4).. Subs&ate composition and canopy

cover were also visually estimated for each site.

Water Quality

Water quality vaﬁ;bles 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 of water samples included measurements of pH, total
alkalinity (TA), nitrite-nitrogen (NO,-N), nitrate-nitrogen (NO,-N), ammonia nitrogen (NH;-NH,-N),
total Kjeldahl nitrogen (TKN), soluble reactive phosphorus (most'iy orthophosphate, PO-P), total
phos;phorus, (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 describes the intensity of acidic or basic characteristics by measuring the effective hydrogen ion
concentration (-log[H+]). Alkalinity measures the acid-neutralizing capacity of a solution. Inorganic
forms of nitrogen such as nitrites, nitrates and ammonia were 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 limit plant growth in streams..-The EPA has estabiished a lumt of 10,000 pg/L nitrate -
in drinking water supplies. Measurements of ammonia range from less than 10 ug/L in natural waters -
up to 30;000 ug/Lin séme wastewaters. Unimpacted waters typically have ammonia nitrogen levels
below 1,000 ug/L (Lind 1985). Phosphorus is essential to plant growth and can limit aquatic

. productivity by periphyton and macrophyte communities. Orthophosphate is the most impértant and

- abundant form 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 ug/L orthophosphate (Lind 1985). Total organic carbon is a measurement .
of all organic compounds in the water. Turbidity is a measurement of the 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 é solution to carry 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 umhos/cm. Methdds for all
analyses were conducted according to Standard Methods (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 Talladega National 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, leaf packs, 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 um mesh net. All other microhabitats were sampled with a 1,000 pm
mesh net. Macroinvertebrates were sorted in the field and preserved in 80% ethanol. Sample size
usually ranged between 200 and 500 organismg. In the laboratory, maf:roinvertebrates were
identified and counted; then, several metrics (biocriteria) were calculated from each sample (Table
6). The principal metrics calculated from each éample included taxa richness, the Ephemeroptera-
Plecoptera-Trichoptera (EPT) Index, and the Hilsenhoff Biotic Index (HBI). The EPT taxa includes
those organisms most sensitive to pollution. Data analysis was perfor&led according to modiﬁéd
procedures in EPA's bRapid Bioassessment Protocol III (Plafkin et al. 1989). Once the biocriteria
were calculated, the ﬁercent comparability between ‘study and reference sites was determined (Table
7).

Metric one was taxa richness. A simple cbunt of the total number of taxa per sample was
made. Each study site was then compared to th[e appropriate reference site and expressed as a
percent of the taxa present at the reference site.

Metric two was the modified Hilsenhoff Biotic Index (HBI). Each taxon was aésigned a
tolerance value based on the organism's tolerance'to orgahic pollutants. Values ranged from zero
(ﬁtolerant) to 10 (tolerant). Tolerance values we;r:e assigned using available data (Hilsenhoff 1987, |
EA Engineering, Service and Technology 1990;-Mason 1991). Taxa not listed in the references
were assigned a value based on the value for closély related té,xa, or of the family level (Hilsenhoff
1988). A few taxa were assigned tolerance values based on other published data and the experience

of the research team. The HBI was calculated as a mean of tolerance values weighted by each taxon's
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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 functional feeding group using Merritt and Cummins (1984) and
a species list prepared for EPA (E.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 of EPT individuak to Chironomidae individuals. The numbers
of Ephemeroptera (mayflies), Plecoptera (stoneﬂfes) and Trichoptera (caddisflies) in each sample
were distinguished and counted, as were the number of Chironomidae. The Chironomidae are a
group of relatively 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 of the dominant taxon was the fifth metric. The percent contribution
of the numerically dominant taxon to the total number of organisms was calculated for each sample
and compared directly (not the percentage compaﬁson) to the reference.

The EPT Index was the sixth metric. This was a count of ,t"l1e number of distinct taxa m the
Ephemeroptera, Plecoptera, Trichoptera. The study site counts were compared to the reference site
and express-ed as a percentage.

The seventh metric was the ratio of the number of shredders to the total number of individuals
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 biplogical condition score of zero, two, four or six based
on its percent comparability to the reference statiori (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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Habitat Assessment

Hydrologic characteristics are provided for the sites where bioassessments were conducted
(Table 8). First order streams ranged in width from 1.3 to 1.4 m and discharge was very low at 0.001
t0 0.02 m%/s. Second order streams ranged from 4 to 7.8 m in width and had discharges from 0.04
to 0.28 m*/s. Fourth order streams had widths of 9.8 to 30.5 m and discharges of 3.39 to 9.12 m%/s.

Habitat assessment scores for each site are tabulated in Table 9. The physical habitats at the
Snow Creek sites were determined not to suppod an écceptable level of biological 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 accepfable level of biological
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 fo the canopy cover, bottom substrate, évailable microhabitat, degree of
embeddedness, and the lack of riffle 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 of the gravel, cobble or boulder was over 75% surrounded by fine
sediments, reducing available niches for colonization by macroinvértebrates. Much of the channel
in Snow and Choccolocco Creeks has been straightened, creating mosﬂy flat water or shallow riffles.
In sections of Choccolocco Creek, woody debris (e.g., logs, limbs, downed trees) coﬁtinues to

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

by silt, sand and gravel, compared to less than 20% for the referenées sites (Table 10). Most of the
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 of the more stable habitat of gravel, cobble and boulder.

Wé.ter Quality

Oc_tober water samples were collected durixig a rain storm with subséquent elevated water
levels due to increased surface runoff. The November samples were collected at low-flow levels with
no signiﬁcé.nt rainfall for several days prior to sampling. The elevated flows in Snow and
Choccolocco Creeks during October af_fected seve;al variables measured dun'an this study. On both
dates, the water quality characteristics of Snow 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 levglé lower at most of the study sites.
At the high ﬂows in October, the lowest DO measured was 6.9 mg/L in Snow Creek ‘at station 13.
At the low flows in November, the lowest DO was 5.8 mg/L in Snow Creek at station 10.

At all sites, pH was near neutrality on both dates (Tables 12 aﬁd 13). Values tended to be
higher at the study sites in Snow and Choccolocco Creeks when compared to the reference sites. In
Odober, pH in Snow Creek ranged from 6.68 to 7.61 and in Novembef 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.

17



- Total alkalinity was elevated.-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, alkalinity ranged from 27 to
72 mg/L on the October date, while during the low-flow conditions in November, values ranged from
| 89.5to0 151.8 mg/L. The highest reading was at station 12 just below Snow Creek’s confluence with
the Eleventh Streét Ditch. In Choccolocco Creek, total alkalinity ranged from 46.8 mg/L at station
2 in October to 99.8 mg/L at station 9 in November.

Compared to the reference streams, nitrogen concentrations were usually higher in Snow
Creek and at #aﬁom 5 and 6 in Choccolocco Creek (Tables 12 and 13). Nitrite levels in Snow Creek
ranged from 20 to 32 ng/L ‘in October and 9 to 30 ug/L in November compared to 1 ng/L at both
reference sites. Nitrite levels peaked in Chocﬁolocéo Creék in October at 20 ug/L and 17 ug/L at |
stations 5 and 6 respectively. In November, nitrites increased to 30 ug/L 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 of 401 ug/L at station 10 to a high of 611
ug/L at station 12. Below the confluence of Snow and Choccolc;cco Creeks at station 5, nitrates
increased to levels at least four times higher than those ;‘ound at sfaﬁons 1 through 4. In November,
nitrates were again higher in Snow Creek than at reference sites (Table 13). Values ranged from
a high of 707 ug/L at station 10 to a low of 245 ug/L 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. statioﬁ 5. 'Ihe nitrate concentration at station
6 was 653 ug/L, and at station 8, the value was 848 ug/L. Station 6 is just downstream of the

Anniston wastewater treatment plant (WWTP) and station 8 is downstream of the Oxford WWTP.
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* The high flows observed im October influenced ammonia-nitrogen at all stations in Snow
Creek and at stations 5 and 6 in Choccolocco Creek (Table 12). Ammonia valués ranged from 315 .
ug/L at station 10 to a high of 926 ug/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 of 995 ng/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 tfxe 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 ug/L at station 11 in
October. The highest TKN measured in Choccolocco Creek wés 1,970 ug/L at station 5 in October.
Station 5 is just downstream from the mouth of Snow 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 10 in Snow Creek
measured 2,_693‘ ug/L, a value 15 times higher than its reference site.

In October, orthophosphate (PO,-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 PO,-P ranged from 183 ng/L at station 10 to 59 ug/L at station 13. In
Cho@lom Creek, PO,-P values increased between station 5 and 6 from 98 to 117 ug/L. At station
8, values increased again to 187 ug/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 in Snow. Creek increased from 351 ..g/L at station-10 to a high
of 664 ug/L at station 12. In Choccolocco Creek below confluence with Snow Creek, concentrations .
ranged from 522 ug/L at station 5 down to 118 pg/L at station 9.

In November under low flow conditions, PO,-P in Snow Creek was less than 40 pg/L at all
stations, except for station 10 at which it was 149 ug/L. The PO,-P in Choccolocco Creek also
differed little from the reference sites at stations 1 throuéh 5. Values ranged from 4 to 9 ug/L as
PO,-P. However, at station 6 below the Anniston WWTP, PO,-P values increased to 82 ug/L; at
station 8 below the Oxford WWTP, PO,-P values increased to 109 ug/L before declining at station
9. Total phosphorus in Snow Creek was considerably lower in November than in October, but values
ranged from a high of 240 ng/L at station 10 to a low of 60 ug/L at station 11. These values were
still two to three tﬁnes 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’ éfations 10 and 13 were elevated
compared to the reference sites. In Choccolocco Creek, sites 5 and 6 were high in October
compared to upstream stations. November sarﬂplmg in Choccolocco Creek showed no consistent
difference in concentration. I-ﬁghest total organic carbon values in Snow Creek were 17.08 mg/L in
October at station 12 below the Eleventh Street Ditch and 14.42 mg/L 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 Snov;r 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 umhos/cm at
station 10 to 298.8 umhos/cm at station 13. In contrast, during the high flows in October,
conductivity ranged from 83.7 umhos/cm at station 10 to 180.9 umhos/cm 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

Macranvertebrates were collected in all streams under low flow conditions. A total of 264
taxa were collected from all streams (Appendix I, Table' 1). Ofthese taxa, 88% were aquatic insects
and the remainder consisted mostly of oligochaetes, crayfish, snails and mussels. Insects in the family
Chironomidae were the most diverse group of macroinvertebrates comprising 22% of the total taxa.
For éch date, individual samples along with tolerance values are presented in Appendix I, 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. Of the seven biocriteria used in this study, .
the Hilsenhoff Biotic Index (HBI), the EPT Index, and total taxa richness best illustrated the
diﬁ'erenb&s between the reference streams and sites in Snow and Choccolocco Creeks (Table 1_5 and
Figure 2). Compared to ﬁe reference streams, the HBI was higher (meaning poorer watef 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 téxa 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 diﬁ'eréd little
compared to the refefence 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, HBI 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 of Snow Creek and several sections
of Choccolocco Creek have been greatly altered. Compared to the undisturbed “reference” streams
- of smnlar size, Sndw and Choccolocco Creeks have Béen subjected to extensive channelization that
has eliminated many of the meanders. In addition, riparian vegetation haé been removed along many

sections, especially in Snow Creek. This has led to increased water temperatures caused by reduced
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e — -—--v-shading. -These changes have also contributed toincreased-mnpﬂ' -of 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 of the microhabitats available for colonization by macroinvertebrates had been eliminated by
sedimentation. Cracks and crevices among rocks and submersed wood serve as ideal microhabitat
for macroinvertebrates (Merritt and Cummins 1996). Portions of Choccolocco Creek below the
confluence with Shoal Creeic had large quantities of woody debris that had not been removed by
“snagging”. The logs and limbs provided stable habitat for macroin{rertebrates; thus, communities
in this section of the stream (stations 2 ana 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-sotrces from the watersheds. In Snow Creek, these impacts occurred
along the entire channel because the watershed lies within the cities of Anniston and Oxford. Much
of the storm-water runoff from streets, homes and industries near the creek flows into the channel.
In addition, a number of permitted discharges by industries are allo§ved 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 of dry weather (November), proved helpful in interpreting

~ water quality impacts in Snow and Chocéolocco Creeks. For example, if point-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 (oﬁen by an order of magnitude) than thpse rﬁeasured at the reference sites

(Table 12). These results indicated that nonpoint-source runoff from the watershed strongly affected
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~ stream ‘quality in"Snow Creelc ‘Compared to lower-flow conditions, the rain event dramatically
' increased concentrations of suspended solids and the plant nutrients nitrogen and phosphorus.. Also, -
water quality in the Eleventh Street Ditch at high-flow conditions caused elevated levels of several
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 lowér flows, water quality in the Eleventh Street Ditch had little inﬂuencé on water
quality in Snow Creek (Table 13).

The concentrations of chemicals and suspended sediment in Snow Creek affected
Choccolocco Creek at station 5 jusi below the confluence of the 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 of the 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 shggested that
point-source discharges above station 10 altered the chemistry of Snow Creek (Table 13). For
example, in November, nitrites, nitrates, ammonia, organic nitroger; (TKN), phosphorus and total
organic carbon were all much higher at station 10 than at stations 11, 12 6r 13. The high levels of
these variables suggested the presence of organic waste from some unknown source above the
confluence of Snow Creek and the Eleventh Street Ditch. Because discharge was so low at station
10 (Table 8), it would not require large quantities of waste to produce the concentrations measured
in this study.

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

nonpoint-source pollution at stations 1 through 4 on Choccolocco Creek (Tables 12 and 13). Total
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-alkalinity, nitrates and conductivity were much higher at these sites thanin-the reference stream. Tﬁis
- was true at low and high flows. This section of Choccolocco 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 agricﬁltural 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 levgls of nitrates, organic nitrogen, phosphorué 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 of these comrﬁunities was dramatically different, however, from that found in the reference
streams. Compared to stations in Snow and Choccolocco Creeks, all of the reference streams were
characterized by higher taxa richness. This included a diverse gfoup of taxa in the pollution-sensitive
EPT groups. In contrast, many of the 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 mi&ges (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 of cobble (rip rap) at this site xﬁay account for the presence of these mayflies.

Nutrient enrichment and sedimentation were obvious “impacts” suggested by the water quality
data in this study, although none of the chemical variables 6ccurred in concentrations that were

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

and many of the 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 of the Eleventh Streef Ditch and Snow CreeK was as good or better -
than that at any othef 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 of PCBs in sediment of S'now or Choccolocco

Creeks adversely affected macroinvertebrate communities in either stream.

CONCLUSIONS

| Results of this 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 of the benthic community just downstream from the confluence of the 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 iﬁﬂuénce on water quality of
Choccolocco Creek, particularly during the October sample when rainfall and runoff increased stream
discharge; 4) The presence of the Anniston and Oxford WWTP out'fails downstream from the mouth
of Snow Creek made it impossible to determine how far downstream Snow Creek'impacte& water
quality of Choccolocco Creek; 5) Agricultural and horticultural impacts which were measured on
wéter quality of Choccolocco Creek upstream of confluence with Snow Creek, and the Anniston and
Oxfon_‘d WWTPs adversely affected water quality of Choccolocco Creek downstream from the
confluence with Snow Creek; 6) There was no evidence from this study thét the presence of PCBs
in sediment of Snow or Choccolocco Creeks adversely affected macroinvertebrate communities in

either stream.
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Figure 1. Sampling stations on Choccolocco and Snow creeks and their reference sites, 1996-1997.
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Figure 2. Hilsenhoff Biotic Index scores for Choccolocco and Snow Creeks and reference sites, 1996-
1997.

Sites: SF = South Fork of Terrapin Creek, SN = Snow Creek, TC = Terrapin Creek, CH = Choccolocco
Creek.



Table 1. Sampling stations, description and type of data collected in Choccolocco and Snow Creeks

and their reference sites, 1996-1997.

Sampling Data
Stations Description Collected®
First Order
South Fork of Terrapin Creck o . o
16 (REF") .- Forest Service Rd 500, off Cleburne Co. 55 . - .wg,m
Snow Creck
10 Just downstream from Alexandria Rd crossing wq, m
Second Order
Choccolocco Creek -
15 (REF) Forest Service Rd 540, off Cleburne Co. 55 wq, m
Snow Creck
11 15% St. and Boynton Ave., downstream of Union
Foundry, upstream of confluence with the
Eleventh Street Ditch wq, m
12 11* St. just downstream of confluence with the
Eleventh Street Ditch wq, m
13 Just upstream of confluence with Choccolocco Ck. wq, m
Fourth Order
Terrapin Creck ‘
14 (REF) Just upstream of Cleburne Co. 49 crossing wq, m
Choccolocco Creek ,
1 N.E. of AL Hwy 9 near Whitesides Mill wq
2 AL Hwy 9 bridge crossing wq, m
3 E. of AL Hwy 9, Joseph Springs Road wq, m
4 S. of Boiling Springs Exit off 1-20 wq, m
5 Upstream Anniston sewage treatment
plant, downstream of Snow Ck. wq, m
6 Just below bridge on Friendship Rd. wq, m
7 Bridge crossing, N. of Mumford, AL, Hwy 109 m
8 Bridge crossing on Talledega Co. Rd. 005 w(q, m
9 wq

Bridge crossing on Talledega Co. Rd. 326

IREF = Reference sites.

2wq = water quality, m = macroinvertebrates
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Table 2. Habitat Assessment Field Data Sheet.

HABITAT ASSESSMENT FIELD DATA SHEET

: Category
Habitat parameter Excellent Good Fair Poor
1. "Bottom substrate/ Greater than 50% rubble, 30-50% rubble, gravel or other  10-30% 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.  of habitat is obvious.
habitat. :
20-16 15-11 10-6 5-0
2. Embeddedness® Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
: particles are between 0 and 25% particles are between 25 particles are between 50 and particles are over 75%
surrounded by fine sediment. and 50% surrounded by fine 75% surrounded by fine surrounded by fine sediment.
sediment. sediment.
20-16 15-11 10-6 5-0
3. <0.15cms (5 cfs) -> Cold >0.05 cms (2 cfs) 0.03-0.05 cms (1-2 cfs) 0.01-0.03 cms (.5-1 cfs) <0.01 cms (.5 cfs)
“Flow at rep. low flow®™®  Warm >0.15 cms (5 cfs) 0.05-0.15 cms (2-5 cfs) 0.03-0.05 cms (1-2 cfs) <0.03 cms (1 cfs)
20-16 15-11 10-6 5-0
or
>0.15 cms (5 cfs) -> Slow ( <0.3 nv/s), deep Only 3 of the 4 habitat Only 2 of the 4 habitat Dominated by one
Velocity/depth (>0.5 m), slow, shallow categories present (missing categories present (missing velocity/depth category
( <0.5 m); fast riffles or runs receive riffles/runs receive lower score). (usually pool).
(>0.3 m/s), deep; fast, shallow  lower score than missing pools).
habitats all present.
20-16 15-11 10-6 5-0
4. ‘Channel alteration® Little or no enlargementof ~ Some new increase in bar Moderate deposition of new Heavy deposits of fine
islands or point bars, and/or no  formation, mostly from gravel, coarse sandonold and  material, increased bar
channelization. - coarse gravel; and/or some _new bars; pools partially filled  development; most pools filled
channelization present. wisilt; and/or embankmentson  wisilt; and/or extensive
both banks. channelization.
15-12 11-8 7-4 30
5. Bottom scouring and Less than 5% of the bottom 5-30% affected. Scour at 30-50% affected. Deposits and More than 50% of the bottom
deposition® 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 of pools. . deposition. Only large rocks
in riffle exposed.
15-12 11-8 7-4 30
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Table 2 (cont.)

Habitat parameter

HABITAT ASSESSMENT FIELD DATA SHEET

6. PoolAiffle, run/bend
ratio® (distance
between riffles divided
by stream width)

Category
Excellent Good Fair -Poor
5-7. Variety of habitat. Deep  7-15. Adequate depthinpools  15-25. Occasional riffle >25. Essentially a straight
riffles and pools. and riffles. Bends provide or bend. Bottom contours stream. Generally all flat

15-12

habitat.

11-8

provide some habitat.

7-4

water or shallow riffle. Poor
habitat.
30

7. Bank stability®

Stable. No evidence of erosion

Moderately stable. Infrequent,

Moderately unstable. Moderate

Unstable. Many eroded areas.

or bank failure. Side slopes small areas of erosion mostly frequency and size of erosional  Side slopes >60% common.
generally <30%. Little potential healed over. Side slopesupto  areas. Side slopesup to 60% on "Raw" areas frequent along
for future problem. 40% on some banks. High erosion straight sections and bends.
one bank. Slight potential in potential during extreme high
extreme floods. flow.
10-9 8-6 5-3 2-0
8. Bank vegetative Over 80% of the streambank 50-79% of the streambank 25-49% of the streambank Less than 25% of the
stability® ' surfaces covered by vegetation  surfaces covered by vegetation, surfaces covered by vegetation, streambank surfaces covered
or boulders and cobble. gravel or gravel, or by vegetation, gravel, or larger
larger material. larger material. material.
10-9 8-6 5-3 20
9. Streamside cover™ Dominant vegetation is shrub.  Dominant vegetationisoftree  Dominant vegetation is grassor  Over 50% of the streambank
~ . form. forbes. has no vegetation and
dominant material is soil,
rock, bridge materials,
culverts, or mine tailings.
10-9 8-6 - 20

Column Totals
SCORE
(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 of Condition

Condition/Parameter Excellent Good ___Fair Poor
'PRIMARY - SUBSTRATE AND INSTREAM COVER

1. Bottom substrate and available cover 20-16 15-11 10-6 50
2. Embeddedness 20-16 1511 106 50
3. Flow/Velocity 20-16 15-11 106 5-0
SECONDARY - CHANNEL MORPHOLOGY

4. Channel alteration _— 15-12 11-8 74 30
5. Bottom scouring and deposition 15-12 11-8 74 30
6. Pool/riffle, run/bend ratio _ 15-12 11-8 7-4 30
TERTIARY - RIPARIAN AND BANK STRUCTURE

7. Bank stability | 109 86 53 20
8. Bank vegetation 109 8-6 5-3 20

9. Streamside cover 10-9 8-6 5-3 20




Table 4. Habitat assessment used to evaluate water quality in Choccolocco and
Snow Creeks and reference sites, 1996-1997.

Assessment Category | Percent of Comparability
Comparable to Reference . . >90%
Supporting! 75-88%
Partially.Supporting | 60-73%

Non-Supporting <58%

'Potential to support an acceptable level of biological 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 APHA!, 1995
Dissolved oxygen membrane electrode APHA, 1995
Laboratory Analyses

pH | glass electrode 'APHA, 1995
Alkalinity potentiometric titration APHA, 1995
Nitrite (NO,-N) diazotizing method APHA, 1995
Nitrate (NO,;-N) cadmium reduction APHA, 1995
Total ammonia (NH;-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-80 APHA; 1995

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

(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.

Metric

‘Biological Scores

6. EPT Index'

6 4 2 0
1. Taxa Richness' 80% 60-80%  40-60% <40%
2. Hilsenhoff Biotic Index (modified)* >85% 70-85% | 50-70% <50% -
3. Ratio of Scrapers/Filt. Collectors™? >50% 35-50% 20-35% <20%
4, Ratio of EPT/Chirn Abundances’ >75% 50-75% 25-50% <25%
5. % Contribution of Dominant Taxon* <20% 20-30% 30-40% >40%
>90% 80-90% 70-80%  <70%
>50% 35-50% <20%

7. Ratio of Shredders/Total™?

20-35%

!Score is based on the ratio of metric values for the study site to reference site X 100.

2Score is based on the ratio of reference site to study site X 100.

*Determination of Functional Feeding Group is independent of taxonomic grouping.
*Scoring criteria evaluate actual percent contnbutlon, 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.

Attributes

% Comparability
to Reference Biological Condition
—Score! Category
>83% Nonimpaired
- 54-79% Slightly impaired
21-50% Moderately impaired
<17% Severely impaired

' "C-o:mp‘arahle 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 of some intolerant
forms. Percent contribution of some
intolerant forms increases.

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

Few species present. If high densities of .

- organisms, then dominated by one or two

'Percentage 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 8. Hydrological measurements and stream order for each station in Choccolocco
and Snow Creeks and reference streams, 1996-1997.

Site Stream  Width (m) MeanDepth Mean  Discharge’
Order (m) Velocity (m/s)
(m/s)
First Order PR
South Fork of Terrapin Creek ‘
16 (REF?) 1 14 0.12 0.12 0.02
Snow Creek .
10 1 1.3 0.11 0.01 0.001
Second Order
Choccolocco Creek
15 (REF) 2 7.3 0.18 0.22 0.28
Snow Creek -
11 2 4.6 0.23 - 0.04 ©0.04
12 2 4.0 0.13 0.07 - 0.04
13 2 78 013 ~  0.15 0.17
Fourth Order
Terrapin Creek :
14 (REF) 4 16.1 0.23 0.34 1.36
Choccolocco Creek : :
2 4 17.3 0.45 043 3.39
3 4 17.7 0.74 0.25 3.49
4 4 27.1 0.76 0.24 5.23
5 4 9.8 0.54 0.59 4.76
6 4 20.8 08 0.34 5.7
7 4 30.5 0.35 0.82 9.12
8 4 15.0 0.43 0.65 10.02

!Calculated by the sum of intervals.
2 REF = Reference site.



Table 9. Habitat assessment scores for Choccolocco and Snow Creeks and reference sites, 1996-1997.

Stream Assessment Score

8%

10 -

First Order Second Order
Streams! SF SN CH SN SN SN

Condition/Variable 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. Pool/riffle, 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

9. Streamside cover 10 9 10 5 5
Total Score 135 65 135 51 63 73
Percent Comparison 100 48 100 38 47 54
Habitat Assessment REF NS REF . NS NS NS

IStreams: SF = South Fork of Terrapin Creek, SN = Snow Creek, CH = Choccolocco Creek.

’REF=Reference, NS=Non-supporting.



Table 9. Continued.

Stream Assessment Score

Ho
N

l

: Fourth Order
. Streams' TC CH CH CH CH CH CH CH
Condition/Variable 14 2 3 4 5 6 7 8
PRIMARY - SUBSTRATE AND INSTREAM COVER , ‘
1. Bottom substrate & available cover 20 11 15 18 15 10 20 20
2. Embeddedness 20 2 5 18 10 10 20 16
3. Flow/velocity 20 20 20 20 15 20 20 20
SECONDARY - CHANNEL MORPHOLOGY
4. Channel alteration 15 3 3 15 5 5 7 7
5. Bottom scouring and deposition 15 5 5 10 S 5 11 11
6. Pool/riffle, run/bend ratio 15 i1 11 7 7 5 11 11
- TERTIARY - RIPARIAN AND BANK STRUCTURE ' : .
7. Bank stability ‘ 10 10 10 10 4 10 10 9
8. Bank vegetation 10 9 10 10 6 10 10 9
9. Streamside cover 10 8 9 8 8 8 8
Total Score 135 79 88 116 75 83 117 111
Percent Comparison 100 59 65 86 56 61 87 82
Habitat Assessment REF NS PS S NS PS S S

1Streams: TC = Terrapin Creek, CH = Choccolocco Creek.

2 REF = Reference, NS = Non-Supporting, PS = Partially Supporting, S = Supporting.



Table 10. Visual estimates of substrate composition (%) and canoby for riffle areas at

each station in Choccolocco and Snow Creeks and reference sites, 1996-1997.

Stream Assessment Score
First Order Second Order

Sites SF SN CH SN SN SN

Variable 16 10 15 11 12 13
Substrate

Silt (< 0.6mm)? 1 1 1 . 3 2 5

Sand (0.6-2mm) | 3 49 6 8 25 5

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

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

Boulder (>256mm) 39 0 : 2 0 3 0

Bedrock 0 0 ' 39 0 0 0

Canopy Description®
Canopy Cover SH SH PS O O SH

1Sites: SF=South Fork of Terrapin Creek, SN=Snow Creek, CH=Choccolocco Creek.

?particle Diameter | ,.
3SH=Shaded, PS=Partially Shaded, PO=Partly Open, O=Open
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Table 10. Continued.

Stream Assessment Score

Fourth Order
Sitess TC CH CH CH CH CH CH CH
Variable 14 2 3 4 S 6 7 8
Substrate . . o .

" Silt (< 0.6mm)? 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 0o 0 0 0 0 0 0 0

Canopy Description®
Canopy Cover PS PO PO PO 0] 0] PO PO

'Sites: TC=Terrapin Creek, CH=Choccolocco Creek.

particle Diameter

3SH=Shaded, PS=Partially Shaded, PO=Partly Open, O=Open



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
Sites' SF? SN CH*® SN SN SN TC¢: 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 °0) 165 190 160 195 195 190 170 180 182 182 178 192 19.0 185 18.2
DO (mg/L) 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 (°C) 122 141 122 16.5 15.1 150 11,8 135 140 139 140 141 141 150 158
DO (mg/L) 94 5.8 10.0 6.4 6.7 6.8 10.2 92 9.1 9.2 9.1 8.8 8.8 9.0 9.6

'Sites: SF = South Fork of Terrapin Creek, SN = Snow Creek, TC = Terrapin Creek, CH = Choccolocco Creek.
2 Reference sites.
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Table 12. Water quality variables measured in Choccolocco and Snow Creeks and reference sites, October 1996.

pH TA*(mg/L NO,N NO,N NHNHN TKN PO, P TP TOC

Turbid  Cond TSS
as CaCO,) g/l  ug/L ug/L pg/ll  pg/L  pg/lL mg/llL NTU umhos/em mg/L
First Order
| Streams ,
" 3SF 16 648 183 1 16 17 213 16 41 660 95 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 15 663 19.0 1 15 0 187 18 42 331 14 47.1 491
SN 11 756 398 27 525 897 - 2879 163 567 15.64 254.0 108.2  241.40
SN 12 734 478 32 611 926 2,731 158 664 17.08 3580  140.5  314.80
SN 13 761 720 20 498 304 2284 59 500 11.58 2380  180.9  234.47
Fourth Order
Streams . :
IC 14 647 153 1 36 3 184 2 26 387 99 39.8 10.79
CH 1 674 513 2 117 4 210 8 37 368 106 1164 16.81
CH 2 665 510 1 135 24 200 11 37 400 59 107.5 732
CH 3 673 538 2 149 37 258 6 41 342 85 113.4 10.28
CH 4 683 623 1 101 1 190 7 42 326 90 127.4 8.85
CH 5 688 635 20 520 461 1,970 98 522 11.02 2380 1689  256.67
CH 6 687 645 17 486 316 1,366 117 379 843 1440 2000 16235
CH 8 707 893 3 776 19 302 187 230 3.15 93 307.3 10.32
CH 9 732 998 2 606 14 148 84 118 458 6.8 266.0 71.74

3Reference streams.

Streams: SF=South Fork of Terrapin Creek, SN=Snow Creek, TC=Terrapin Creek, CH=Choccolocco Creek.

?Variables include pH, total alkalinity (TA), nitrite-nitrogen, (NO,-N), nitrate-nitrogen (NO,-N), ammonia nitrogen (NH,-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).



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

pH TA(mg/L NO,N NO,-N NH,-NH-N TKN PO.P TP TOC Turbid Conned TSS
as CaCoy) g/l  ug/L ug/L ug/lL  pg/L  pp/l. mg/L NTU umhos/cem mg/L

First Order

Streams .

3SF 16 6.87 19.3 1 14 30 178 3 30 224 4.8 48.7 1.33

SN 10 17.19 89.5 30 707 995 = 2,693 149 240 7.89 6.6 1823 344
Second Order

Streams v

CH 15 705 23.0 1 0 3 98 12 31 226 1.1 45.7 0.01

SN 11 735 125.0 10 447 112 276 3 60 249 240 273.5 16.33

SN 12 . 729 1518 -9 245 154 222 7 62 391 125 2793 = 1.60

A SN 13 730 1353 10 361 43 385 40 93 1442 3.7 298.8 1.81

Fourth Order

Streams )

’5TC 14 720 24.0 2 47 - . 24 169 4 31 345 82 391 261

CH 1 6.96 51.8 1 96 15 101 5 34 246 6.6 117.9 5.23

CH 2 703 4638 1 93 22 86 4 25 227 34 96.4 2.86

CH 3 1723 49.0 1 99 3 118 5 40 471 4.7 107.2 3.64
- CH 4 1709 55.0 2 91 18 124 7 42 3.15 79 119.1 7.07
' CH 5 1730 62.3 1 110 14 151 9 48 318 9.9 136.8 10.63
~CH 6 1.24 69.0 1 653 31 219 82 125 444 103 218.8 12.28

CH 8 723 85.3 2 848 26 240 109 159 353 121 243.1 8.84

CH 9 1729 96.5 30 617 37 166 65 104 298 78 240.6 4.39

IStreams: SF=South Fork of Terrapin Creek, SN=Snow Creek, TC=Terrapin Creek, CH=Choccolocco Creek.

?Variables include pH, total alkalinity (TA), nitrite-nitrogen, (NO,-N), nitrate-nitrogen (NO,-N), ammonia nitrogen (NH,-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).

Reference streams.
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Table 14. Biocriteria (metric) values, percent comparison and biological condmon 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 CH SN SN SN SN SN SN SN SF SN CH SN SN SN
Metric Station: ___16__10 15 11 12 13 10 11 12 13 16 10 15 11 12 13
Taxa Richness' 4 2 45 16 19 21 50 36 42 47 6 2 6 0 2 2
HBI! 452 833 3.82 6.34 7.04 634 54 60 54 60 6 2 6 2 2 2
Scrapers/Filt. Collect! 1.46 0.00 3.24 0.00 0.00 0.40 [) 0 0 12 6 0 6 0 o o0
EPT/Chiron Abundance* 14.17 0.00 6.81 0.00 0.00 0.03 0 0 0 o 6 0 6 0 0o 0
% Contrib. of Dom. Taxa® 14 36 17 24 21 19 36 24 21 19 6 2 6 4 4 6
EPT Index' 15 0 M 0 1 2 0 0 7 14 6 0 6 0 0o o0
Shredders/Total* - 0.15 0.38 0.06 0.01 0.03 0.14 253 17 50 233 6 6 6 0 4 6
Total Score ' 2 12 42 6 12 16
b Comparison ' REF 29 REF 14. 29 38
Biological Condition ' REF_MOD REF SV MOD MOD

Metric values were compared as a ratio of study site
‘to reference site X 100.

#Metric values were compared as a ratio of reference
ite to study site X 100.

PMetric values evaluated, not percent comparability.
Sites: SF = South Fork of Terrapin Creek, SN = Snow, CH = Choccolocco

REF = Reference

NON = Non Impaired

SLT= Slightly Impaired
- MOD = Moderately Impaired
i SVl Severely Impaired
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Table 14. Continued.

Metric Value % Comparison Bioassessment Score
Fourth Order Fourth Order . FourthOrder -
Streesm: TC CH CH CH CH CH CH CH CH CHCH CHCHCHCH TC CH CH CH CH CH CH CH
Metric Station: 14 2 3 4 3 6 7 8 2 3 4 s 6 1 8 14 2 3 4 3 6 7 8
‘Taxa Richness' 41 40 31 37 25 31 31 38 98 76 90 61 76 76 93 6 6 4 6 4 4 4 6
HBP 494 492 496 529 7.5 692 692 525 "100 100 93 69 71 71 94 6 6 6 6 2 4 4 6
Scrapera/Filt. Collect! . 062 1.08 208 204 052 018 1352 258 174 335 329 84 29 245 416 6 6 6 6 6 2 6 6
EPT/Chiron Abundance* 600 197 463 344 043 033 053 220 33 77 57 7 6 9 37 6 2 6 4 0 0 0 2
% Contrib. of Dom, Taxa’ 14 22 25 19 23 9 13 17 2 25 9 23 9 13 17 6 4 4 6 4 6 6 6
EPT Index! - 12 10 11 10 7 8 4 9 83 92 8 58 67 33 75 6 4 6 4 0 0o o 2
Shredders/Total' 0.02 0.04 003 0.09 030 0.08 0.15 010 200 150 450 1500 400 750 500 6 6 6 6 6 6 6 6
Total Score ’ 42 34 38 38 22 22 26 34
% Comparison REF 8 9 9 52 52 62 81

Biological Condition

Metric values compared as a ratio of study site to
reference site X 100.

*Metric values compared as a ratio of reference site to
study site X 100,

3Metric values evaluated, not percent comparability.
Sites: TC = Terrapin Creek, CH = Choccolocco

REF = Reference

NON = Non Impaired
SLT = Slightly Impaired
MOD = Moderately Impaired

REF_NON NON NON MOD MOD SLT SLT
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Table 15. Biocriteria (netric) values, percent comparison and biological condition for stations in Choccolocco and Snow
Creeks and reference sites, November 1996.

Metric Value % Comparison Bioassessment Score
First Order * Second Order First Order Second Order First Order Second Order

Stream: SF SN CH SN SN SN SN "SN SN SN SF SN CH SN SN SN
Metric Station: 16 10 1s_ 1112 13 10 1112 13 16 10 15 112 13
Taxa Richness' 36 12 45 15 26 16 33 33 58 36 6 0 6 0 2 0
HBP 4.46 8.19 333 5.64 7.16 7.34 54 59 47 45 6 2 6 2 0 0
Scrapers/Filt. Collect! . 0.52 0.00 2.07 0.00 0.00 0.00 0 0 0 0 6 0 6 0 0 0
EPT/Chiron Abundance' 7.14 0.00 8.45 0.00 0.09 0.00 0 0 1 o 6 0 6 0 0 0
% Contrib. of Dom. Taxs® 16 20 9 24 2 24 20 24 26 24 6 4 6 4 4 4
EPT Index! _ 14 0 9 0 2 0 0 011 o 6 0 6 0 o0 0
Shredders/Total' 0.24 0.23 0.13 0.01 0.05 0.02 9 8 38 15 6 6 6 0 4 0
Total Score 2 12 2 6 10 4
9% Comparison REF 29 REF 14 24 10
Biological Condition REF_MOD REF__SVI_MOD §VI

!Metric values compared as a ratio of study site to
reference site X 100.

*Metric values compared as a ratio of reference site to
study site X 100.

3Metric values evaluated, not percent comparability.

Streams: SF = South Fork of Terrapin Creek, SN = Snow, CH = Choccolocco

" REF = Reference

NON = Non Impaired

SLT = Slightly Impaired .
MOD = Moderately Impaired
SVI = Severely Impaired
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Table 15. Continued.

Metric Value

% Comparison Bioassessment Score
Fourth Order Fourth Order Fourth Order

Stresm: TC CH CH CH CH CH CH CH CHCHCH CHCHCHCH TC CH CH CH CH CH CH CH

Metric Station: 14 2 3 -4 ] 6 7 8 2 3 4 5 6 17 8 14 2 3 4 5 6 7 8
Taxa Richness' 49 35 31 61 32 24 41 45 71 63124 65 49 84 92 6 4 4 6 4 2 6 6
HBP 408 439 427 467 660 626 641 532 93 9 87 62 65 64 77 6 6 6 6 2 2 2 4
Scrapers/Filt. Collect! 076 130 183 093 089 078 0.52 155 171 241 122 117 103 68 204 6 6 6 6 6 6 6 6
EPT/Chiron Abundance' 3400 339 790 6.71 053 039 141 3.76 10 23 20 21 4 11 6 0 0 0 0 0 0 0
% Contrib. of Dom. Taxa® ) 13 13 15 15 14 30 13 19 13 15 15 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 53 37 6 0 0 0 1] 0 0 0
Shredders/Total 019 006 015 007 010 0.13 005 0.06 32 79 37 53 68 26 32 6 2 6 4 6 6 2 2
Total Score 42 24 28 28 24 18 22 24
% Comparison REF 37 67 67 5 4 52 &7
. Biol | Condition REF _SLT SLT SLT S§LT MOD MOD_SLT

"Metric valiies compared as & ratio of study site to

reference site X 100.

3Metric values compared as a ratio of reference site to

study site X 100.

3Metric values evaluated, not percent comparability.

Streams: TC = Terrapin Creek, CH = Choccolocco

REF = Reference
NON = Non Impaired

SLT = Slightly Impaired
MOD = Moderately Impaired
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Table 16. Comparison of selected biocriteria (metrics) and biological condition for stations in Choccolocco and Snow Creeks and reference sites in Octob;ar

and November 1996.
First Order Second Order Founh 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
HBI OCT 452 833 382 634 704 634 492 492 496 529 715 692 692 525
NoV 446 819 333 564 17.16 134 408 439 427 467 66 626 641 532
* EPT Index OCT 15 0 14 0 1 2 12 10 11 10 7 8 4 9
NoV 4 0 9 0 2 0 19 13 7 13 9 6 10 7
Taxa Richness OCT 44 22 45 16 19 21 41 40 31 37 25 31 k)| 38
NOV 36 12 45 15 26 16 49 35 31 61 32 24 41 45
Total Score OCT 42 12 42 6 12 16 42 34 38 38 22 22 26 34
NoOV 42 1 2‘ 42 6 10 4 42 24 28 28 24 18 22 24
Biological OoCT REF MOD REF SVI MOD MOD REF NON NON NON MOD MOD SLT SLT
Condition' NOV REF MOD REF SVI MOD SVI REF SLT SLT SLT SLT MOD MOD SLT
Habitat Assessment? REF NS REF NS NS NS REF PS PS S NS PS S S

Sites: SF = South Fork of Terrapin Creek, SN = Snow Créek, CH = Choccolocco Creek, TC = Terrapin Creek.

'REF=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 of macroinvertebrates collected in Choccolocco and Snow
Creeks and reference sites, 1996. :

TAXON Tolerance® FFG*
) Valye
AQUATIC INSECTS
Coleoptera
Dryopidae . :
Helichys spp. adults 5 CG
Dytiscidae
Coptotomys spp. adults 5 P
Laccophiiys adults 5 P
Uvarys spp. adults 5 P
Elmidae
ADS.‘LI:SLD!& yarigatus adults 6 CG
Ancyronyx varigatuys larvae 6 €6
pubiraphia spp. adults é ]
Pubicaphia spp. larvae 6 SC
Macronychys glabratys adults 4 cG
Macronychus glabratus larvae 4 SH
Microcylloepys spp. adults 2 e
Microcytloepys spp. larvae 4 sC
Qptioservys spp. adults 4 cG
Optioservus spp. larvae 4 sC
Oulimnivs tatiuscylys adults 4 G
Stenelmis spp. adults 7 ce
Stenelmis spp. larvae 7 SC
Elmidae larvae 5 CG
Gyrinidae
gyrinus spp. adults . 4 P
Haliplidae )
Peltodytes spp. adults 5 SH
Peltodytes spp. larvae 5 SH
Hydrochidae X
Hydrochus spp. adults . NA: SH
Hydrophi l idae ’
Berosys spp. larvae 5 cG
Sperchopsis tessellatus larvae 5 G
JIropisternys spp. adults 5 CG
Iropisternus spp. larvae 5 P
Hydrophilidae larvae 5 P
Psephenidae
Ectopria spp. larvae 5 . SC
Psephenus herricki larvae 4 sC
Ptilodactylidae
Anchytarsys bicolor larvae 5 SH
Diptera
Diptera :
Diptera A NA
Athericidae
Atherix lantha 2 P
Ceratopogonidae
Ceratopogonidae . 6 P
Chaoboridae
Chaoboridae 8 P
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__Table 1. Cont.

TAXON Tolerance FFG
Value
Chironomidae
Ablabesmyia spe. 8 P
Cardiocladius spp. 6 P
Chironomys spp. 10 SH
Clinotanvpus spp. 8 4
Corynoneura spp. 7 €6
Cricotopus bi 7 cs
gricotopus tremulus gp. 7 cG
Cricotopus spp. 7 o
Cricotopys/Orthocladius 7 c6
gryptochironomus spp. 8 ‘P
Cryptotendipes spp. 6 6
Dicrotendipes spp. 8 ce
Dialmabatista spp. 3 P
Epoicocladivs spp. 4 ce
Eukjefferiella claripennis gp. 8 cG
Goeldichironomus spp. 8 Cs
Larsia spp. 6 P
Lopescladius spp. 6 o]
Microtendipes pedellus gp. 6 FC
Microtendipes rydalensis gp. 6 FC
Manocladius spp. 3 €6
Natarsia spp. 8 P
Nilotanypus spp. 6 P
Nilothauma spp. 2 G
Orthoctadius spp. é c6
Pagastiella ostansa 8 NA
Parachaetocladius spp. 6 G
Paracladopelma spp. 7 NA
Parakiefferiella triquetra 4 =
Parakiefferietla spp. 6 G
Paralsuterborniella nigrohalteralis 8 ce
Parametriocnemis spp. 5 o
Paratendipes spp. 8 ce
Phagnopsectra spp. 7 sC
Polypedilum (P.) convictum 7 SH
Polypedilum (P.) fallax 7 SH
Polypedilum (R.) jllinoense 6 SH
Polvpedilum (I.) halterale 7 SH
Polvpedilum (I.) scalgenum op. 7 SH
Polypedilum spp. [ SH .
Potthastia lonaimana gp. 4 cs
Procladius spp. 9 P
Psectrocladiys spp. 8 €6
Pseudochironomus spp. 5 e
Rheocricotopus spp. 6 G
Rheotanvtarsus spp. é FC
Stencchironomys spp. 5 SH
Stictochironomuys divinctus 9 CG
Ianvpus spp. 10 P
Ianvtarsus spp. 7 FC
Ihienemanniella spp. 6 cc
Thienemannimvia complex 6 P
Iribelos spp. 5 cG
Ivetenia bavarica gp. 5 ce
Ivetenia discoloripes gp. 5 ce
par 2 NA
Chironomidae 7 CcG
Chironomidae pupae 7 NA
Culicidae
Anopheles spp. 6 FC
Culex spp. 8 FC
Dixidae
Rixella spp. L 1 1]
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Table 1. Cont.

TAXON Tolerance FFG
Yalue
Empididae
Hemerodromia spp. 6 P
Empididae pupae 6 NA
Sciomyzidae
Rictya spp. 10 P
Sciomyzidae larvae 10 P
Simutiidae
- Simulium spp. [ FC
Simuliidae pupae é NA
Stratiomyidae .
Stratiomvs spp. 10 cG
Tabanidae
Jabanus spp. 7 Pl
Iabanus-Whitneyomvia-Atylotus gp. 7 P
Tipulidae
Antocha spp. 5 cG
Hexatoma spp. 4 P
Yipula spp. 4 SH
Tipulidae 3 SH
Ephemeroptera
Baetidae
Acentrella spp. 5 NA
Baetis spp. 6 cG
Heterocloeon spp. 2 sC
Paracloeodes spp. 4 Sc
Baetidae 4 cG
Baetiscidae
Baetisca spp. S cG
Ephemerel l idae
Ephemere{la spp. 2. sC
Spp. 6: SC
Ephemerellidae 1 -SC
Ephemeridae
Ephemera. spp. 4 e
Hexagenia spp. 6 c6
Heptageni idae
Leucrocuta spp. 4 sC
Stenacron spp. 4 sc
Stenonema exiquum 5 sC
Stenonema mediopunctatum 2 sC
Stenonema modestum gp. 4 sC
Stenonema spp- 5 sC
Heptageni idae 4 sC
I1sonychiidae
Isonvchia spp. 3 FC
Leptophlebiidae
Choroterpes spp. 2 cG
Paraleptophlebia spp. 2 cs
Leptophlebiidae 2 CG
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Table 1. Cont.

TAXON Tolerance FFG
Valye
Tricorythidae
Iricorythodes spp. 5 ce
Hemiptera
Hemiptera
Hemiptera NA P
Corixidae
Palmacorixa spp. NA P
i ixa spp. NA P
Corixidae NA PI
Mesoveliidae
Mesovelia spp. NA P
Nepidae
Ranatra spp. NA P
Veliidae
Microvelia spp. RA P
Steinovelia spp. NA P
Lepidoptera
Pyralidae
Parapoynx spp. 5 SH
Megaloptera .
Corydal idae
Corvdalus cornutus 6 P
Nigronia fasciatus 2 P
Nigronia serricornis 2 P
Sialidae
sialis spp. 4 P
Odonata
Anisoptera )
Anisoptera NA P
Zygoptera
Zygoptera NA P
Aeshnidae
Boveria grafiana 3 P
Boveria yvinosa 2 P
Calopterygidae
Caloptervx spp. 5 P
Hetaerina spp. 6 P
Calopterygidae 5 P
Coenagrionidae .
Argia spp. . 8 P
Coenaarion/Enallagma gp. 8 P
Enalliaama spp. 6 P
Ischnura 7 P
Coenagrionidae 9 P
Cordulegastridae
Corduteaaster spp. 3 P
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Table 1. Cont.

TAXON Tolerance FFG
Yalue

Cordul i idae

Epitheca spp. 7 P

Helocordulia .3 P

Neurcordulia spp. 5 P

Somatochlora spp. 1 P

Corduliidae 5 P
Gomphidae

Rromogomphus spp. 4 P

Gomphus spp. 7 P

Hagenius brevi 2 P

Ophiogomphus spp. 2 P

Progomphus spp. 5 P

Stylogomphus albi 0 P

Gomphidae 1 P
Lestidae

Archilestes spp. 1 P
Libellulidae

Erythemis spp. 5 p

Libellula spp. 8 P
"Pachydiplax spp. 8 P

Plathemis spp. 3 P
" Libellulidae 9 [
Macromi idae

Didymops spp. 4

Macromia spp. 3 P

Plecoptera

Plecoptera

Plecoptera . NA NA
Capni idae

Allocapnia spp. 2 s

Capni idae 1 SH
Chloroperlidae .-‘

spp. 1 sC |

Leuctridae

Leuctridae 0 SH
Pel toperlidae :

Ialloperla spp. 2 SH

P_eltoperlidae 2 SH
Perlidae

Acroneuria spp. 1 P

Eccoptura xanthenes 1 P

Neoperla spp. 1 P

Paragnetina spp. 1 P

Perlidae 1 P
Perlodidae

Clioperia clio 1 P

Isoperia spp. 4 P

Pertodidae 2 P
Pteronarcyidae .

Pteronarcys spp- ‘ 2 s
Taeniopterygidae ) .

Iaeniopteryx spp. : ‘ 2 SH
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Table 1. Cont.

TAXON

Tolerance FFG
Yalye
Trichoptera
Trichoptera
Trichoptera NA NA
Brachycentridae
Brachvcentrus spp. 1 FC
Micrasema spp- . 2 SH
Calamoceratidae
Anisocentropus pyraloides 3 SH
Heteroplectron americanum 3 SH
Dipseudopsidae
Phylocentropus spp. 5 FC
Glossosomatidae .
Glogsosoma spp. 0 SC
Glossosomatidae (] SC
Hel icopsychidae
Helicopsyche borealis - 3 sC
Hydropsychidae
Ceratopsyche bifida gp. 3 FC
Ceratopsyche sparna 1 FC
Cheumatopsvche spp. 6 FC
Hydropsvche depravata gp. 7 FC
Bydropsyche scataris gp. 4 FC
Hydropsyche spp. 7 FC
_Hydropsychidae 4 FC
Hydroptilidae
Hydroptila spp. 6 PI
Qchrotrichia spp. 4 PI
Leptoceridae .
Ceraclea spp. 3 c6
Mystacides spp. 4 ca
Nectopsvche spp. 3 SH
Qecetis spp. 8 P
- Iriaenodes spp. é SH
Leptoceridae 4 ce
Limnephilidae
Goera spp. 0 sc
Pycnopsyche spp. 4 SH
Philopotamidae
chimarra spp. 4 FC
Rolephiledes spp. 3 FC
Phryganeidae
Phryganeidae 4 SH
Polycentropodidae
Cernotina spp. 6 P
Neureclipsis spp. 7 FC
i Spp. 5 P
Polvcentropus spp. 3 FC
Rhyacophil idae
Rhyacophila carolina gp. 1 P
Rhyacophila invaria gp. 1 P
Rhyacophila ni 1 P
Rhyacophila spp. 4 P
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» Iable 1. Cont.

TAXON Tolerance FFG
VYalye
OTHER AQUATIC INVERTEBRATES
Anphlpoda
Amphipoda
Amphipoda NA SH
Gammaridae
Crangonyx spp. 4 cG
Hyalellidae
Hyalella azteca 8 cG
Branchiobdel lidae
Branchiobdel l idae
Branchiobdel lidae 6 o]
Decapoda
Cambaridae
Cambarus spp. 6 cG
Qrconectes spp. é =
Cambaridae 5 ce
Gastropoda
Ancyl idae
Ancylidae 7 sC
Hydrobiidae
Somatogvrys spp. 8 SC
Lymnaeidae
Pseudosuccinea collumella 7 sC
Physidse
Physella spp. 8 NA
Planorbidae
Helisoma spp. 7 sc
Planorbidae 6 SC
Pleuroceridae ;
Elimia spp. 5 sC
Rirudinea
Hirudinea
Hirudinea - 8 4
Glossiphoniidae
Helobdella spp. 6 P
Isopoda
Asellidae
Caecidotea spp. 8 ca
Lirceus spp. 8 ca
Nematoda
Nematoda
Nematoda 5 NA
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Table 1. Cont.

TAXON Tolerance FFG
Yalue
Nemertea
Nemertea
Prostom spp. . NA NA
Oligochaeta
Ol igochaeta . . .
Oligochaeta 10 CG
Lumbricul idae
Lumbricul idae 8 =
Naididae
Dero spp. 10 cG
Stylaria spp. 8 cG
Naididae 8 cG
Tubificidae
Branchiura sowerbyi .- 10 cG
Tubificidae 10 cG
Pelecypoda
Corbicul idae
Corbicula fluminea 4 FC
Sphaeriidae .
- Pisidium spp. 8 FC
Sphaeriidae 8 FC
Unionidae .
Quadrula spp. NA fFC
Turbellaria
Turbellaria
Turbetlaria 4 NA
Planariidae

Planariidae 4 NA

ltolerance Values: 0 = intolerant of organic pollution, 10 = tolerant
of organic poliution.

2FFG = Functional feeding groups: CG=collector/gatherer, P=predator,
‘SH=shredder, SC=scrapper, FC=filtering collector, Pl=piercer.
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APPENDIX1

Table 2. Benthic macroinvertebrates collected in Choccolocco Creek (site 2),

October 1996.

TAXON

Tolerance®

Total

AQUATIC INSECTS
Coleoptera

Elmidae
Macronvchus glabratus adults
Optioservus spp. adults
Qotioservus spp. larvae

Haliplidae
Peltodytes spp. adults

Diptera
ch1 ronomi dae

Chironomidae larvae

Chironomidoe pupae
Empididae

ia spp.

Simul i idae

Simutiun spp.
Tipulidae

Lipula spp.

Ephemeroptera
Baetidae
Baetis spp.
Baetidae
Baetiscidae

Raetisca spp.
" Heptageniidae

Stenonema mﬁm gp.

Heptageni idae
Isonychiidae

Isonychia spp.
Tricorythidae

Iricorythodes spp.

Megaloptera
Corydal idae
Corvdalus gorputus

Odonata
Anisoptera
Zygoptera
Aeshnidae
Boveria yinosa
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Table 2. Continued.

1 TAXON

Tolerance®

Total

Coenagrionidae
Argia spp.
Enallaama

Corduliidae

Macromi idae
Macromia spp.

Plecoptera
Perlidae

Paraagnetina spp.

Trichoptera
Hydropsychidae
Ceratopsyche sparna
Spp.

Philopotamidae

Chimarra spp.

OTHER AQUATIC INVERTEBRATES

Decapoda
Cambaridae

Gastropoda

Pleuroceridae

Elimia spp.

Isopoda
Asellidae
Caecidotea spp.
Oligochaeta
Oligochaeta
Pelecypoda .
Corbiculidae
- flumi
Turbellaria
Planariidae

TOTALS

W N v o0®

10

20

56

69

317

Tolerance = 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 Tolerance! Total
AQUATIC INSECTS
Coleoptera
Dryopidae
Helichus spp. adults 5 4
Dytiscidae
Uvarus spp. adults 5 12
Elmidae
Macronychus glsbratus adults 4 30
Macronvchus glabratus larvae 4 2
Optioservus spp. adults 4 2
Diptera
Chironomidae
Chironomus spp. 10 2
Cricotopus tremylus gp. : ; g
Paralauterborniella pi
Polvpediium (B.) fallax 7 4
Potthastia longimana sp.- 4 2
lanvtarsus spp. 7 4
Simuliidae
Simlium spp. 6 2
Ephemeroptera
Baetidae
Baetis spp. é 16 -
Baetiscidae - )
Baetisca spp. 5 2
Heptageniidae
Stenacron spp- 4 2
Stenonema spp. 5 24
Isonychi idae
isonychia spp. 3 14
Tricorythidae .
Icicorythodes spp. 5 2
Odonata
Aeshnidae
Roveria vinosa 2 2
- Coenagrionidae
Argia spp. 8 26
Gomphidae
Promegomphus spp. 4 6
Hagenius brevistylus 2 2
Macromi idae
Macromia spp. 3 18
Plecoptera
Perlidae
Baraanetina spp. _ 1 4
Trichoptera
Hydropsychidae
Ceratopsyche sparna 1 2
. 6 4
Hydroptilidae
Hydroptila spp. 6 2
Leptoceridae
Qecetis spp. 8 2



Table 3. Contir_med._

TAXON Tolerance® Total
OTHER AQUATIC INVERTEBRATES
Decapoda
Cambaridae 5 2
Gastropoda
Pleuroceridae ) )
Elimia spp. » 5 7%
Oligochaeta
Tubificidae 10 2
Pelecypoda
Corbicul idae
Corbicula flumines 4 22

TOTALS . 296 .

‘Tolerance = tolerance to organic poliution, 0 - most intolerant to 10 - the most tolerant.
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Table 4. Benthic macroinvertebrates collected in Choccolocco Creek (site 4),
October 1996.

TAXON Tolerance* Total

AQUATIC INSECTS

Coleoptera
Elmidae
i spp. adults 6 2
Haliplidae .
Peltodytes spp. adults 5 8
Hydrochidae
Hydrochus spp. adults NA 4
Hydrophilidae
Berosus spp. larvae 5 2
Diptera
Chironomidae
~ Ablabesmvia spp. 8 4
Chironomys spp. 10 2
Clinotanypus spp. 8 2
Dicrotendipes spp. 8 2
Paracladopeima spp. 7 2
Polypedilum (P.) fallax 7 2
Polvpedilum (P.) illincense 6 2
Rheocricotopus spp. 6 2
Stenochironomus spp- 5 é
Janvtarsus spp. -7 2
Chironomidae larvae 7 4
Chironomidae pupae 7 2
Simuliidae
Simulium spp. [ 2
Ephemeroptera
Baetidae
Baetidae 4 20
Heptageni idae :
Stepacron spp. 4 8
Stenonema spp. 5 30
Isonychiidae ’
Isonvchia spp. 3 30
Tricorythidae
i Spp. 5 10
Megaloptera
Corydal idae
Corydalus cornutus [ 1%
Odonata
Coenagrionidae
Argia spp. 8 12
Epallaama spp. [3 28
Corduliidae 5 2
. Odonata
Gomphidae : .
Dromogomphus spp. : 4 2
Plecoptera
Capniidae :
Capniidae 1 2
Perlidae
Paraanetina spp. : 1 2
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Table 4. Continued.

TAXON Tolerance® Total
Trichoptera
Hydropsychidae .
Ceratopsyche bifida gp. 3 2
sSpp. é 4
Leptoceridae : )
Mectopsyche spp- , .3 3
OTHER.AQUATIC INVERTEBRATES
Amphipoda
Ganmaridae
crangonyx . 4 2
Hyalel lidae
Hyalelia azteca . 8 16
Decapoda
Cambaridae o L . .
QOrconectes spp. ‘ 6 2
Gastropoda
Pleuroceridae
Elimia spp. 5 60
Oligochaeta
Lumbriculidae 8 2
Tubificidae 10 2
Pelecypoda
Corbiculidae
Corbicula fluminea 4 8
TOTALS : 310

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

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

TAXON Tolerance! Total
AQUATIC INSECTS
Coleoptera
Dryopidae .
Helichus spp. adults 5 2
Hydrophilidae
Hydrophilidae larvae 5 1
Diptera
Chironomidae
Cardiocladius spp. 6 9
Chironomus spp. 10 53
Cricotopys bicinctus 7 4
Cricotopus tremulus gp. 7 9
Cricotopus spp. 7 13
Cricotopus/Orthociadius 7 13
Polypedilum (P.) illincense 6 18
Ihienemannimyia complex 6 13
Chironomidae pupae 7 4
Simuliidae
Simulium spp. [ 13
Ephemeroptera
Baetidae
Baetis spp. 6 35
Spp. 2 1
Heptageni idae :
Stenacron spp. 4 1
Stenonema mediopunctatum 2 1
Stenonema spp. 5 9
Megaloptera
Corydal idae )
Corvdalus cornutus 6 2
Odonata
Calopterygidae
Caloptervx spp. 5 1
Hetaerina spp. [ 1
Coenagrionidae
Araia spp. 8 2
Plecoptera
Perlidae ‘
Paragnetina spp. 1 ‘ 2
Trichoptera
Hydropsychidae
sSkarna 1 1
Cheunatopsvche spp. é 5
Hydropsychidae 4 4
OTHER AQUATIC INVERTEBRATES
Gastropoda
Physidae
Physella spp. 8 1
Oligochaeta
Lumbricul idae
Lumbricul idae 8 3
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Table 5. Continued.

TAXON Tolerance? Total
Naididae
Rero spp. 10 1
Naididae 8 1
Tubificidae
Branchiura sowerbvi 10 6
Tubificidae 10 4
JOTALS 33

Tolerance = tolerance to organic pollution, 0 - most intolerant fo 10 - the most tolerant.
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APPENDIX1

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

TAXON Tolerance® Total
AQUATIC INSECTS
Coleoptera
Dryopidae
Helichus spp. adults 5 1
Elmidae
pubiraphia spp. adults 6 3
gqlabratus adults 4 3
Hydrophilidae :
Berosus spp. larvae 5 6
Diptera
Ceratopogonidae
Ceratopogonidae 6 1
chironomidae
Cardiocladiys spp. 6 10
Chironomus spp. 10 17
" Cricotopus bicinctus 7 20
Cricotopus tremutus gp. 7 20
Cricotopus spp. 7 3
cricotopus/orthocladius 7 17
Paralauterbornietla niagrohalteralis 8 3
Ihienemannimyia complex 6 10
Chironomidae pupae 7 6
Empididae ’
Hemerodromia spp. 6 1
Ephemeroptera
Baetidae
Baetis spp. [ 18
Heptageni idae ‘
' Stenonema spp. 5 2
Tricorythidae
Iricorvthodes spp. 5 2
Megaloptera
Corydal idae -
Corydalus cormutus 6 23
‘Odonata
Calopterygidae
Hetaerina spp. é 2
Coenagrionidae
Argia spp. 8 a3
Enallaoma spp. 6 1%
" Libellulidae
Plathemis spp. 3 1
Plecoptera
Plecoptera NA 1
Trichoptera
Brachycentridae
Brachvcentrus spp. 1 1
Hydropsychidae :
Cheumatopsyche spp. 6 6
Hydropsyche 9p. 7 2
Hydropsychidae 4 2
Leptoceridae
Iriaencdes spp. 6 1

70



_Table 6. Continued.

TAXON Tolerance! Total
- OTHER AQUATIC INVERTEBRATES
Amphipoda
/ ipoda NA 1
Hyalellidae
Hvalella azteca 8 3
Decapoda
Cambaridae 5 4
Gastropoda
‘Physidae
Physetla spp. 8 1
Hirudinea 8 1
Oligochaeta 10 14
243

TOTALS:

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

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

TAXON Tolerance! Total

AQUATIC INSECTS
Coleoptera
Elmidae

i spp. larvae 4 2

Haliplidae .

Peltodytes spp. adults ] 2

Hydrophilidae
Berosus spp. larvae 5

Diptera
Diptera larvae

N

.

- =
>

\n

ow »

Cryptochironomus spp

Polypedilum (P.) illincense
Chironomidae pupae .

sinufliic_!ae

»
N NN LR R NV RV N, )

Simulium spp.

Simul i idae pupse
Tipulidae o

Ephemeroptera

Baetidae

Baetis spp.

Baetidae
Heptageniidae

Stenonems mediopunctatum

Stenonema spp.
Tricerythidae

(]
.
O NOONNNOO

12

10

Y TEY. TN N

spp.

Megaloptera
Corydal idae
Corydalus cornytus [ 26

Odonata
Aeshnidae

Boveria vi
Calopterygidae
Hetaerina spp.
Coenagrionidae
Araia spp.
Epallagma spp.
Coenagrionidae
Corduliidae
Epitheca spp.
Trichoptera

Hydropsychidae
Cheumatopsyche spp. é 12

~N Yo O00N
N NSO O N

OTHER AQUATIC INVERTEBRATES

Decapoda - .
Cambaridae 5 A
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~_ Table 7. Continued.

TAXON Tolerance! Total
Gastropoda
Lymnaeidae
inea collumella . 7 10
Planorbidae
i . 7 3%
Pleuroceridae . i ) .
Elimia spp. 5 _ 28
Hirudinea
Hirudinea . 8 2
Glossiphoniidae '
Helobdella spp. 6 1%
Isopoda
Asellidae .
Caecidotea spp. 8 4
Oligochaeta : o ' ‘ .
Oligochaeta 10 40
Naididae _
Dero spp. 10 2
Pelecypoda
Sphaeriidae 8 A
Turbellaria
Planariidae 4 14
TOTALS 384

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

73



APPENDIX I

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

TAXON Tolerance® Total

AQUATIC INSECTS
Coleoptera

Dytiscidae
Uvarus spp. adults

Elmidae
Microcylloepus spp. adults
Microcylloepus spp. larvae
Stenelmis spp. adults
stenelmis spp. larvae
Elmidae larvae

Hydrophilidae
Berosus spp. larvae

Psephenidae
Psephenus herricki larvae

Diptera
chiron9midae

Cardiocladius spp.
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E

E

§ .

.
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o
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Chironomidae pupae

Ephemeroptera
Baetidae
- Baetis spp.
Heptageniidae
Stenonema exiguum
Stenonema mediopunctatum

12

Stenonema
- 1sonychiidae
Isonvchia spp.
Tricorythidae
Iricorythodes spp.

Hemiptera
Corixidae NA 2
Mesoveliidae

- Mesovelija spp. NA - 2

AQUATIC INSECTS

Megaloptera
Corydal idae
Corvdalus

CEENRENY FNYV.ERN N
n
RE ~

30

_ corputus 6 82
Odonata
Coenagrionidae

Araia spp. 8 20
Enallaama spp. 6 6

Trichoptera
Glossosomatidae 0 2
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Table 8. Continued. |

TAXON ’ Tolerance! Total
Hydropsychidae
Ceratopsyche bifida gp. 3 24
Cheumatopsyche spp. 6 22
Hvdropsyche depravata gp. 7 2
Hydropsychidae 4 [

OTHER AQUATIC INVERTEBRATES

Decapoda :
Cambaridoe 5 2
Gastropoda
Lymnaeidae
inea collumella 7 4
Physidae
Physella spp. 8 2
Planorbidae . L .
Helisoma spp. 7 8
Pleuroceridae
Elimia spp. 5 24
Oligochaeta
Lumbricul idae : 8 22
Tubi ficida_e 10 2
Turbellaria .
Planariidae 4 é
TOTALS 520

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

Table 9. Benthic macroinvertebrates collected in Snow Creek (site 10),
October 1996.

TAXON Tolerance* Total
AQUATIC INSECTS
Coleoptera
Dytiscidae
i adults 5 1
Diptera
Chironomidae
Ablabesmyia spp. 8 4
Chironomus spp. 10 90
Cricotopus bicinctus 7 4
Goeldichironomus spp. 8 4
Polypedilym (B.) illinoense (] 4
Ihienemannimyia comptex 6 22
Chironomidae pupae 7 5
Culicidae
~ Culex spp. 8 5
Sciomyzidae :
Dictya spp. 10 2
Tabanidae
Iabanus-Whitnevonvia-Atylotus - 7 2
Tlpulldae ’
Ligula spp. 4 1
Odonata
Aeshnidae
Boyeria grafigna 3 1
Boveria yinosa 2 1
Coenagrionidae
Argia spp. 8 56
Cordul i idae
spp. 1 1
Lestidae
Archilestes spp. 1 3
Libellulidae .
Pachydiplax spp. 8 1
Plathemis spp. '3 3
.OTHER AQUATIC INVERTEBRATES
Decapoda
Cambaridae . 5 2
Gastropoda
Physidae s . .
Physella spp. 8 19
Hirudinea
Glossiphoniidae :
Helobdella spp. 6 1
Oligochaeta .
Oligochaeta 10 5
Tubificidae 10 10
TOTALS 247

1Tolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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___ APPENDIX1

Table 10. Benthic macroinvertebrates collected in Snow Creek (site 11), October

1996.
TAXON - Yolerance! Total
AQUATIC INSECTS
Coleoptera
Dytiscidae )
i adults 5 2
Diptera
Chironomidae
Cricotopus bicinctys 7 28
Cricotopys tremulys gp. 7 15
Cricotopys/Qrthocladivs 7 5
Polypedilup (P.) illincense 6 3
Ihienemannimyia complex 6 35
Chironomidae pupae 7 6
Empididae
Spp. [ 2
Stratiomyidae
Stratiomys spp. 10 2
Megaloptera
Corydal idae
Lorydalys cornutus 6 2
Odonata
Aeshnidae
Boveria yinosa 2 2
‘Coenagrionidae
Argia spp. 3 2
Gomphidae )
Progomphys spp. 5 6
Libellulidae
Blathemis spp. 3 68
Libellulidae 9 10
OTHER AQUATIC INVERTEBRATES
Decapoda
Cambaridae
Cambaridae -5 40
Gastropoda
Physidae
spp. 8 (]
Oligochaeta
Oligochaeta 10 10
Tubificidae
Branchiura sowerbyi 10 2
Tubificidae 10 50

TOTALS: 286

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

Table 11. Benthic macroinvertebrates collected in Snow Creek (site 12),
October 1996.

TAXON . Tolerance* Total

AQUATIC INSECTS
Coleoptera
Haliplidae
Peltodytes spp. adults 5 2
Hydrophi lidae
Berosus spp. larvae 5 2
i spp. adults 5 1
Ptilodactylidae
Anchytarsus bicolor larvae 5 1
Diptera
Chironomidae
Cricotopys bicinctus 7 53
Cricotopus tremulus gp. 7 53
Cricotopus/! i 7 9
Polypedilum (P.) convictum 7 5
complex 6 13
Chironomidae pupae 7 5
Empididae
Hemerodromia spp. . 6 1
Empididae pupae é 1
Ephemeroptera
Baetidae
Paracloeodes spp. 4 12
Megaloptera
Corydal idae i
Corvdalus cornutys _ 6 3
Odonata
Calopterygidae
sSpp. 5 1
Coenagrionidae
Argia spp. 8 52
Coenaarion/Enallagma gp. 8 1
Coenagrionidae 9 1
Libellulidae
Plathemis spp. 3 4
OTHER AQUATIC INVERTEBRATES -
Decapoda
Cambaridae 5 1
Gastropoda
Physidae .
Bhysells spp. 8 29
Oligochaeta 10 2
Tubificidae
jura sowerbvi , 10 1
Tubificidae 10 1
TOTALS: 254

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

Table 12. Benthic macroinvertebrates collected in Snow Creek (site 13),

October 1996.
TAXON ' Tolerance® Total
AQUATIC INSECTS
Diptera
Chironomidae
Ablabesmvia spp. 8 3
- gricotopus bicinctus 7 26
Cricotopus tremylys gp. 7 3
Cricotopus/ i 7 10
.Larsia spp. 6 3
Nanocladius spp. 3 13
Polypedilum ¢P.) illinocense 6 20
Ihienemannimyia complex 6 20
Chironomidae pupae 7 12
simuliidae
Simylium spp. 6 4
Tabanidae
Jabanus-Whitneyomvia-Atylotus gp. 7 1
Ephemeroptera
Baetidae
Baetidae 4 2
Megaloptera
Corydal idae ‘
Corvdalus cornutus '3 4
Odonata
Coenagrionidae : :
Argia spp. ' 8 , 1
Trichoptera
Hydropsychidae
Cheumatopsyche spp. 6 1
OTHER AQUATIC INVERTEBRATES
Decapoda )
Cambaridae ‘5 2
Gastropoda ‘
" Lymnaeidae
collymella . 7 2
Physidae :
physella spp. 8 2
Hirudinea ' 8 1
Oligochaeta
Lumbricul idae 8 1
Tubificidae 10 é
Turbellaria '
Planariidae . 4 1
TOTALS ) 138

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

Table 13. Benthic macroinvertebrates collected in Terrapin Creek (Site 14);
October 1996.

TAXON Tolerance® Total

AQUATIC INSECTS
Coleoptera
Elmidae
Macronvchus alabratus adults
Optioservus spp. adults
Optigservus spp. larvae
Stenelmis spp. adults
Stenelmis spp. larvae
Psephenidae
Psephenus herricki larvae

Diptera
Athericidae
Atherix tantha

Chironomidae

» NN~
Ry
L - Y]

Chironomidae
Chironomidae pupae
Simuliidae
Simutium spp.
Tipulidae
Lipula spp.

Ephemeroptera
Baetidae
Baetis spp.
Baetiscidae
Baetisca spp.
Ephemerel | idae
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15

spp.
"~ Ephemeridae
Hexagenia spp.
Heptageni idae

11

o

Isonychiidae
Isonychia spp.
Megaloptera
Corydal idae
Corvdalus gornutus 6 26
Sialidae :
sialis spp. . : 4 4
Odonata

Coenagrionidae
Arqia spp. 8 12
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__Table 14. Continued.

TAXON Tolerance® Total
Gomphidae
Promogomphus spp. 4 8
Hagenius i 2 1
Ophiogomphus spp. 2 1
Gomphidae 1 1
Macromi idae
Didvmops spp. 4 2
Macromia spp. 3 12
Plecoptera _
Perlidae :
Paragnetina spp. 1 1
Trichoptera
Hydropsychidae
Ceratopsvche sparna 1 3
Cheumatopsyche -spp. 6 22
Hydropsyche spp. 7 1
Philopotamidae
chimarra spp. 4 27
OTHER AQUATIC INVERTEBRATES
Decapoda
Cambaridae 5 9
Gastropoda
Pleuroceridae
Elimia spp. 5 22
Oligochaeta
Tubificidae 10 8
Pelecypoda
Corbicul idae :
Corbicula fluminea 4 6

TOTALS > o 385

Tolerance = tolerance to organic poliution, 0 - most intolerant to 10 - the most tolerant.



APPENDIX I

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

TAXON Tolerance® Total
AQUATIC INSECTS
Coleoptera
Elmidae
Ancyronyx varigatus adults 6 1
Dubiraphia spp. adults 6 1
Macronvchus glabratus adults 4 3
Optioservys spp. adults 4 1
Gyrinidae
Gyrinus spp. adults 4 1
Psephenidae
Bsephenus herricki larvae 4 15
Diptera
Chironomidae .
Ablabesmyvia spp. : 8 1
Microtendipes rydalensis gp. 6 1
Nanocladius spp. 3 2
Polypedilum (P.) gonvictum 7 1
Polypedilum spp. 6 4
Procladius spp. 9 1
Bheocricotopus spp. 6 1
Iribelos spp. 5 2
Xylotopys par 2 . 1
Chironomidae pupae 7 2
Culicidae
Anopheles spp. 6 1
Dixidae ’
Dixella spp. 1 4
Simuliidae
Simulium spp. 6 - 1
Tipul idae
Hexatoma spp. 4 10.
Tipyla spp. 4 2
Ephemeroptera
Baetidae
Baetis spp. . 6 7
Baetidae 4 1
Baetiscidae
Baetisca spp. 5 3
Ephemeridae
Ephemera spp. 4 3
Heptageni idae
Stepacron spp. 4 4
Stenonema modestum gp- 4 1
Stenonema spp. 5 25
Isonychiidae
Isonychia spp. 3 1%
Hemiptera NA 1
Megaloptera
Corydalidae :
N ia gerri . 2
Sialidae
Sialis spp. 4 2
Odonata
Calopterygidae .
Calopteryx spp. . 5 3
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Table 14. Continued.

TAXON ' Tolerance® Total

Cordulegastridae
SPP. 3 3
Corduliidae
i 5 . 2
Corduliidae 5 6
Gomphidae _

Promogomphus spp. 4 10

Ophiocgomphus spp. 2 1

Gomphidae 1 23

_Macromi idae
Macromia spp. 3 4
Plecoptera
Peltoperlidae
spp. 2 (]
Perlidae
spp. 1 19
Neoperia spp. 1 4
Perlidae 1 3
Pteronarcyidae
Pteronarcys spp. 2 3
Trichoptera NA 3
Calamoceratidae
Anisocentropus pyraloides 3 1
Dipseudopsidae
Phylocentropus spp. 5 2
Helicopsychidae :
Helicopsyche borealis 3 1
Hydropsychidae ’ '
Spp- é 9
OTHER AQUATIC INVERTEBRATES
Gastropoda
Pleuroceridae :

Elimia spp. ] 5 48
Oligochaeta 10 2
Pelecypoda

Unionidae
Quadrula spp. ' : NA 1

TOTALS - 279

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

Table 15. Benthic macroinvertebrates collected in the South Fork of Terrapin
Creek (site 16), October 1996.

TAXON : Tolerance® Total

AQUATIC INSECTS
Coleoptera
Helichus spp. adutts
Elmidae
Dubiraphia spp. adults
Optigservus spp. adults
Stenelmis spp. adults
Stenelmis spp. larvae
Psephenidae
Ectopria spp. larvae
herricki larvae
Ptilodactylidae
Anchvtarsus bicolor larvae

Diptera
Athericidae
Atherix lantha
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Simul i idae
Simylium spp.
Tabanidae
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Ephemeroptera
Baetidae
Baetidae
Baetiscidae
Baetisca spp.
Heptageniidae

Isonychi idae
‘ ia spp.
Leptophlebiidae

8
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Megaloptera
Corydal idae
Nigronia serricornis 2 8
Sialidae
Sialis spp. : 4 1
Odonata
Aeshnidae
Boveria yinosa 2 1
Calopterygidae
Calopteryx spp. 5 : 8
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Table 15. Continued.

TAXON Tolerance® Total
Cordulegastridae
spp. 3 9
Gomphidae
Stylogomphus albistvlus 0 1
Gomphidae ' 1 3
Macromi idae L e e .
Macromia spp. 3 , 1
‘Plecoptera
Perlidae
Acroneuria spp. 1 1%
Eccoptura xanthenes : : 1 6
Perlidae : 1 15
Trichoptera
Calamoceratidae .
Heteroplectron gmericanum 3 1
Hydropsychidae
Cheumatopsyche 'spp. 6 21
Hydropsyche depravata gp. 7 2
Leptoceridae
Ceraclea spp. 3 1
Philopotamidae
Chimarra spp. 4 32
Polycentropodidae
~ Cernotina spp- 6 1
Rhyacophilidae
Rhyacophila spp. 4 1
OTHER AQUATIC INVERTEBRATES
Decapoda
Cambaridae
Cambarus spp. : 6 1
Cambaridae i 5 5
Gastropoda
Pleuroceridae '
Elimia spp. . 75 19
Isopoda
Asellidae
Caecidotea spp. - 8 23

TOTALS: : 342

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

Table 16. Benthic macroinvertebrates collected in Choccolocco Creek (site 2),
November 1996. :

TAXON ; Tolerance® Total

AQUATIC INSECTS
Coleoptera
Dytiscidae
Uvarys spp. adults
Elmidae
Macronvchus glabratus adults
Macronychus glabratus larvae
Optioservus spp. adults
Optioservus spp. larvae
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Chironomidae larvae

Ephemeroptera
Baetidae
spp. 10
Baetidae

Baetiscidae

- Baetisca spp.

Heptageni idae
mediopunctatun
modestum gp.

1sonychiidae

: ia spp.

58
24

w "N w o~

22

Hemiptera ;
Corixidae ., NA 2

Megaloptera
Corydal idae
Corydalus cornutus 6 12

Odonata
Calopterygidae
Calopteryx spp. 5
Coenagrionidae
Araia spp. 8
Gomphidae .
Dromogomphys spp. 4 é
Macromi idae
Macromia spp. 3 32

28

Plecoptera
Perlidae
Paragneting spp. ; 1 2
Taeniopterygidae
Iaeniopteryx spp. 2 18
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Table 16. Continued.

TAXON Tolerance! Total
Trichoptera
Hydropsychidae
spp. ] 26
$pp. 7 é
Leptoceridae
Nectopsyche spp. 3 2
Limnephi l idae
Goera spp. 0 2
Philopotamidae
Chimarra spp. 4 8
Polycentropodidae
Polvcentropus spp. 6 2
OTHER AQUATIC lNVERTEBﬁATES
Decapoda
.Cambaridae . . R 5 L 2
Gastropoda
Pleuroceridae
Elimia spp. _ 5 48
Isopoda ) '
Asellidae .
Laecidotea spp. 8 2
Nemertea
Nemertea
Prostoma spp. NA 4
Pelecypoda
- Corbicul idae
Corbicula fluminea _ 4 46
TOTALS: . 456

olerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.



APPENDIX 1

Table 17. Benthic macroinvertebrates collected in Chocéolocco Creek (site 3),

October 1996.

TAXON

Tolerance®

Total

AQUATIC INSECTS
Coleoptera -
bytiscidae
Coptotomus spp. adults
Elmidae :

Optioservys
Hydrophilidae
Sperchopsis tessellatus larvae

Diptera
Chironomidae

simgliidae

Simulium
Tipulidae

Yipula spp.

Tipul idae

. Ephemeroptera
Baetidae
Baetis spp.
Baetidae
Baetiscidae
Baetisca spp.
Heptageni idae
Stenonema mediopunctatum
Stenonema spp.
Isonychiidae

Isonychia spp.

Hemiptera
Corixidae

. Odonata

Aeshnidae
Boveria vinosa

Calopterygidae

Spp.

c::enagri onidae
Argia spp.

Cordul i idae

Macromi idae
Macromia spp.-

Plecoptera
Taeniopterygidae

Jaeniopteryx spp.
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Table 17. Continued.

TAXON Tolerance® Total
Trichoptera
Dipseudopsidae .
spp. 5 2
Leptoceridae
Irigenodes spp. 6 2
OTHER AQUATIC INVERTEBRATES
Gastropoda
Pleuroceridae
Elimia spp. 5 58
Isopoda
Asetlidae
Caecidotea spp. 8 2
Lirceus spp. 8 2
' Nemertea ' o
Nemertea
Prostoma spp. NA 2
Pelecypoda
Corbiculidae
Corbicutla fluninea 4 16
Turbellaria
Planariidae 4 2
TOTALS: 396

Tolerance = tolerance to organic pollution, 0 - most intolerant to.10 - the most tolerant.
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APPENDIXT -

Table 18. Benthic macroinvertebrates collected in Choccolocco Creek (site 4),

November 1996.

TAXON

Tolerance® Total

AQUATIC INSECTS
Coleoptera
Dryopidae
Helichus spp. adults
Elmidae
Dubiraphia spp. larvae
Macronychys alebratus adults
i spp. larvae
Haliplidae
Peltodytes spp. adults
peltodytes spp. larvae
Hydrophilidae
Berosus spp. larvae
Psephenidae
Psephenus herricki larvae

Diptera
Ceratopogonidae
Chironomidae

Simuliidae
Tipulidae
Antocha spp.
Lipula spp.
Ephemeroptera
Baetidae
Baetis spp.
Baetidae
Ephemerellidae
Heptageniidae
Stenacron spp.

Isonychiidae .

Isonvchia spp.

Hemiptera
Corixidae
Palmacorixa spp-
Nepidae
Ranatra spp-
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Table 18. Continued.

TAXON

Tolerance®

Total

Megaloptera
Corydal idae
. Lorydalus corputus
Sialidae

" Odonata
Aeshnidge .

Boyeria yinosa
Calopterygidae
Calopteryx spp.

Macromi idae
Macromia spp.

Plecoptera
Capniidae
Allocapnia spp.

Paragnetina spp.
Taeniopterygidae
JIaeniopteryx spp.

Trichoptera
Hydropsychidae
Leratopsyche

spp.
Hydropsychidae
Polycentropodidae
Cerpotina spp.

OTHER AQUATIC INVERTEBRATES
Amphipoda
Gammaridae
Cranqonvx spp
Hyalellidae
tivalelis azteca

Gastropoda
Hydrobiidae
Somatoayrys spp.
Lymnaeidae

collumella

Planorbidae
Pleuroceridae

Elimia spp.

1sopoda
Asellidae
Lirceus spp.

bifida gp.
Ceratopsyche sparng -
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Table 18. Continued.

TAXON Tolerance® Total
Oligochaeta i 10 é
Lusbricul idee 8 2
Naididae
Stylaria spp. 8 1
Tubificidee
Branchiura sowerbvi . . N | . 1
Pelecypoda ‘
Corbicul idae
corbicula fluminea 4 26
TOTALS: > 348

olerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.



APPENDIX I

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

TAXON Tolerance! Total

AQUATIC INSECTS
Coleoptera
Dryopidae ’
Helichus spp. adults 5 1
Dytiscidae
Uvarus spp. adults

Elmidae
alabratus adults
Stenelmis spp. larvae :
Hydrophi lidae
-Berosus spp. larvae

Diptera
Ceratopogonidae
Ceratopogonidae
Chironomidae

W N> W

8

]
v
.
PO NOUNNNNO® O
-l
0

Thienemannimvia complex
Chironomidae pupae
Simuliidae
Tipulidae

Lipula spp.

Ephemeroptera
Baetidae
Baetis spp.
Heptageni idae
Stenonema mediopunctatim
Stenonema spp.
Isonychiidae

Isonvehia spp.

Megaloptera
Corydal idae
Corydalus corputus
Migronia serricornis

W wvin O
-
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Plecoptera
Capniidae
Capniidae 1 3
Perlidae :
Paragnetina spe. 1 1
Taeniopterygidae
Iaeniopteryx spp. 2 14

Trichoptera
Hydropsychidae

Cheumatopsvche
Hydropsychidae
Hydroptilidae
Hydroptila spp.
Polycentropodidae
Neureclipsis spp.

spp.
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Table 19. Continued.

TAXON ' ' Toierame‘ - Total
OTHER AQUATIC INVERTEBRATES
Decapoda
Cambaridae : 5 5
Gastropoda )
Pseudosuccinea collumella 7 : 1
oligochaeta . 10 . 29
Lumbricul idae 8 4
Tubificidae
Branchiura sowerbyi 10 1
Tubificidae 10 é
Pelecypoda
Corbicul idae . )
Corbicula fluminea o 4 . - 2
TOTALS : 207

Tolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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APPENDIX1

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

. November 1996.

TAXON

Tolerance!

Total

AQUATIC INSECTS
" Coleoptera -
Elmidee
i spp. larvae
Haliplidae
Peltodvtes spp. adults
Hydrophil idae
Berosus spp. larvae

Diptera

Chironomidae pupae
Simuliidae

Simulium spp.

Ephemeroptera
Baetidae
Baetis spp.
Baetidae
Heptageni idae
Stenonema mediopunctatum
Stenonema spp.

Megaloptera
Corydal idae
Lorydalus cornutus

Odonata
Calopterygidae
Lalopteryx spp.
Coenagrionidae
Argia spp.
Ischnura
- Gomphidae

Dromogomphys spp.
Libellulidae

Plecopters
Capniidae
Taeniopterygidae
i spp.

Trichoptera
Hydropsychidae
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.Table 20._Continued.

Total

TAXON Tolerance®
OTHER AQUATIC INVERTEBRATES
Decapoda
N Cambaridae 5

Hirudinea . 8

TOTALS:

151

Tolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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. APPENDIXIT

Table 21. Benthic macroinvertebrates collected in Choccolocco Creek (site 7),

November 1996.

TAXON

Tolerance®

Total

AQUATIC INSECTS
Coleoptera
Haliplidae
Beltodytes spp. adults
Hydrophi l idae
Berosus spp. larvae

Diptera
Chironomidae

Tipulidae
Ligula spp.

Ephemerbptera
Baeti d§e
Baetis spp.
Heptageniidae

Tricorythidae
i Spp.

Hemiptera
Corixidae

Lepidoptera
Pyralidae
Parapoynx spp.

..-Megaloptera
Corydal idae
Corvdalys corputus
i >

Odonata
Aeshnidae
Boyeria vinosa
Calopterygidae
Coenagrionidae
Argia spp.
Enallagma spp.
Gomphidae
Dromogomphus spp.
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Table 21. Continued.

TAXON » Tolerance® Total
Trichoptera
Hydropsychidae
Ceratopsyche bifida gp 3 1
Cheumatopsyche spp. 6 36
Hydropsyche depravata gp. 7 23
Hydropsyche scalaris gp- i & 16
Hydropsychidae 4 13
Hydroptilidae
ila spp. 6 1
Polycentropodidae
Meurectipsis spp. 7 2
OTHER AQUATIC INVERTEBRATES
Decapoda
Cambaridae 5 8
Gastropoda
Ancyl idae
Ancylidae 7 2
Lymnaeidae
inea collumella 7 17
Planorbidae
Helisoma spp. 7 9
Pleuroceridae
Elimia spp. 5 6
Hirudinea 8 9
Isopoda
Asellidae .
Caecidotea spp. 8 8
Nemertea
Nemertea : )
Prostoma spp. : " NA 2
Oligochaeta 10 9
Lumbricul idae 8 2
Pelecypoda ,
Sphaeriidae 8 3
TOTALS: 343

Tolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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_APPENDIXI

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

TAXON Tolerance’ Total

AQUATIC INSECTS
Coleoptera

Dytiscidae
Uvarus spp. adults
Elmidae
Dubiraphia spp. larvae
Hydrophilidae
Berosus spp. larvae

Psephenidae
Psephenus herricki larvae
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Diptera
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Sciomyzidae
Sciomyzidae larvae
Simuliidae
Simulium spp.
Tipulidae

Antocha spp.

Ephemeroptera
Baetidae
Baetis spp.
Heptageniidae

-
. N ©

8
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N8 ¥

Hemiptera
Corixidae

Icichocorixa spp. NA

Megaloptera
Corydal idae
Corydalus cornutus 6 36

Odonata
Coenagrionidae
Acaia spp. ‘ 8 8
Spp. [ 2

~N

Macromi idae
Macromia spp. v 3 4
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Table 22. Continued.

TAXON ' Tolerance® Total

Trichoptera
Hydropsychidae
Ceratopsyche bifida gp. 3 22
Cheumatopsvche spp. 6 30
Hydropsyche depravata gp. 7 6
scalacis gp. 4 6
Hydropsychidae 4 8

OTHER AQUATIC INVERTEBRATES
Anphipoda_
Gammaridae
Crangonyx spp. 4 2

Decapoda
Cambaridae 5 12

Gastropoda
Lymnaeidae
collumella

Physidae

physella spp.
Planorbidae

i Spp.

Pleur:oceri dae

Elimia spp.

12

i N 00w

Isopoda
Asellidae ’
Caecidotea spp. 8
Oligochaeta 10 1
Lumbricul idae . 8
Naididae
Dero spp. 10
Naididae 8
Tubificidae 10

Pelecypoda

Corbicul idae ' : :

Corbicuta fluminea T4 2
Sphaeriidae

pisidium spp. , 8 2

Turbellaria . 4 . 2

NN o O ~n

TOTALS 428

Tolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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_APPENDIX

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

TAXON Tolerance® Total
AQUATIC INSECTS
Diptera
- Chironomidae
Chironomus spp. 1 52
Cricotopus bicinctus 7 28
Orthocladius spp. ‘ 6 12
Polypedilum (P.) jltinocense é 4
Ihienemannimvia complex 6 24
Tipulidae
Tipula spp. 4 2
Odonata
Coenagrionidae
Argia spp. 8 4
Libellulidae
plathemis spp. 3 6
OTHER AQUATIC INVERTEBRATES
Decapoda
Cambaridae 5 é
Gastropoda
Physidae :
Physella spp. 8 52
Oligochaeta
Oligochaeta 10 12
Lumbricul idee 8 10
Tubificidae 10 42
TOTALS 254

*Tolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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APPENDIXT _

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

TAXON Tolerance® Total
AQUATIC INSECTS
Coleoptera
Dytiscidae
Coptotomus spp. adults ‘ 5 1
Hydrophil idae
Iropisternus spp. larvae 5 1
Diptera
Chironomidae
Cricotopus bi 7 7
Lricotopus tremulus gp. 7 20
Ericotopus/ 7 22
Thienemannimyia complex ) 5
Chironomidae pupae 7 2
Tipulidae
Iipula spp. 4 2
Odonata
Coenagrionidae
Argia spp. 8 7
Ischnura 7 3
Gomphidae
Progomphus spp. 5 9
Libet lulidae
Pachydiplax spp. 8 3
Plathemis spp. 3 37
OTHER AQUATIC INVERTEBRATES
Decapoda )
Cambaridae 5 40
Gastropoda
Physidae :
Physella spp. _ 8 4
Oligochaeta
Tubificidae i :
Branchiura sowerbyi 10 2
Tubificidae 10 4
TOTALS 169

olerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.

102



APPENDIX 1

. Table 25. Benthic macroinvertebrates collected in Snow Creek (site 12),
November 1996.

TAXON ' Tolerance! Total

AQUATIC INSECTS
Coleoptera
Dytiscidae
] adults
Raliplidae

spp. adults 12

peltodvtes
Hydrophilidae

Berosus spp. larvae

Iropisternus spp. adults

Diptera
Chironomidae
cri ici

wwu wn wn
- On

Qcthocladius
Ibienemapnimyia complex
Chironomidae pupae

Empididae

Spp.

0N NN

Tipulidae
Iipula spp.

Ephemeroptera )
Baetidae .
Baetis spp. 6 8
Heptageniidae
Stenonema mediopunctatum T 2 1

Hemiptera
Veliidae
Microvelja spp. NA ‘ 1
Megaloptera
Corydal idae .
Corvdalys cornutys "6 ‘ 1
Odonata
Aeshnidae
Boveria yinosa
Coenagrionidae
Argia spp.
Coenagrionidae
Libellulidae
- Ecythemis spp-
Libellyla spp.
Rachvdiplax spp.
Spp.
Macromi idae
Macromia spp.

W WooOw Vo N

OTHER AQUATIC INVERTEBRATES

Decapoda )
Cambaridae : : 5 7

Gastropoda
Lymnaeidae i
Pseudosuccinea collumella . 7 _ 5
Physidae :
Physetla spp. 8 , 19
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__Table 25. Continued.

TAXON ‘ Tolerance® : Total
Oligochaeta
Oligochaeta 10 10
Lumbricul idae 8 ‘
Tubificidae
Branchiura sowerbyi 10 2
Tubificidae A 10 &

TOTALS 269

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

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

TAXON . Tolerance® Total

AQUATIC INSECTS
Coleoptera
Haliplidae :
Peltodytes spp. adults 5 2
Hydrophilidae
Berosus spp. larvae 5 . 3

Diptera
Chi ronomi idae

Cricotopus tremulus gp.
Lricotopus/Orthocladius
Thienemannimyia complex
Chironomidae pupae

Tipulidae

Lipula spp.

Hemiptera
Veliidae

Microvelia spp. NA -2

Odonata
Coenagrionidae )
Argia spp. - 8 : 21
Ischnura

17
41
24
21

S N NN

OTHER AQUATIC INVERTEBRATES

Decapoda
Cambaridae 5 3

Gastropoda
Lymnaeidae
collumells 7 1
Physidae

Physella spp. -8 1

Nematoda
- Nematoda 5 ) 1

Ol igochaeta
Oligochaeta 10
Lumbricul idae ) ) 8
Tubificidae
10

Branchiura sowerbvi
Tubificidae 10

-d
[V, ¥ N O

JOTALS: ' 169

Molerance = tolerance to orgsnic 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

Tolerance®

Total

AQUATIC INSECTS
Coleoptera
Elmidae

Ancyronyx varigatus larvae

Optioservus spp. adults
Optioservus spp. larvae
Steneimis spp. adults
Stenelmis spp- larvae

Diptera
Athericidae -
Atherix

Simuliidae
Simulium spp.

Tipulidae
Lipula spp.
Tipulidae

Ephemeroptera
Baetidae
Acentrella spp.
spp.
Baetiscidae
Baetisca spp.
Ephemerellidae
spp.
‘Heptageni idae
Stenonema mediopunctatum
Stenonema medestum gp.
Isonychiidae
Isonychia spp.
Hemiptera
Veliidae
Steinovelia spp.

Megaloptera
Corydal idae
Migronia serricornis
Odonata
Coenagrionidae
Argia spp.
Corduliidae
Gomphidae )
Dromegomphus spp.
Ophiogomohus spp-
Stylogomphus
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Table 27. Continued.

TAXON Tolerance® Total
Plecoptera NA 4
Capni idae .

. Allocapnia spp. 2 33
Peltopertidae
Ialloperla spp- 2 1
Perlidae o . . ,
Acroneuria spp. 1 : 1
Eccoptura xanthenes 1 1
Perlodidae
Clioperia clio : 1 5
Perlodidae 2 5
Taeniopterygidae
Igeniopteryx spp. ' 2 39
Trichoptera
Brachycentridae
Brachycentrys spp. - : S " 1
Hydropsychidae ‘
- SPP. 6 15
Leptoceridae
Mystacides spp. 4 1
Limnephilidae
Pycnopsvche spp. 4 1
Philopotamidae
chimarra spp. 4 16
Dolophilodes spp. 3 1
OTHER AQUATIC INVERTEBRATES
Decapoda .
Cambaridae 5 ' é
Gastropoda
Lymnaeidae .
collumella 7 1
Pleuroceridae .

Elimia spp. 5 13
Hirudinea 8 1
Isopoda

Asellidae

Lirceus spp. 8 1

Nemertea
Nemertea
Prostoma spp. NA . 1
Oligochaeta
Tubificidae 10 1
Pelec
Corbicul idae
Corbicula fluminea 4 4
TOTALS: ' ’ 415

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

Table 28. Benthic macroinvertebrates collected in Choccolocco Creek (site 15)
November 1996.

TAXON Tolerance® Total
AQUATIC INSECTS
Coleoptera
Dryopidae
Helichus spp. adults 5 2
Elmidae
Optioservys spp. adults 4 4
Psephenidae
Ectopria spp. larvae 5 4
Psephenus herricki larvae 4 18
Diptera
Athericidae
Atherix lantha 2 4
Chironomidae
Cricotopus/Orthocladius 7 2
Epoicocladius spp. 4 2
Manocladius spp. 3 6
Ihiepemannimyia complex 6 6
Ivetenia bavarica gp. 5 2
Chironomidae pupae 7 2
Simuliidae
Simulium spp. 6 10
Tabanidae
Jabanus spp. 7 2
Tipulidae ’
Antocha spp. 5 2 .
Hexatoma spp. 4’ 8
Iipula spp. 4 4
Ephemeroptera
Baetidae
Baetis spp. 6 2
Baetiscidae
Baetisca spp. 5 2
Ephemerellidae
Eurylophella spp. 6 1
Ephemeridae
spp-. 4 2
Heptageni idae
Stenacron spp. 4 8
Stenonema medi 2 24
Stenonema spp. - 5 é
Isonychiidae
spp. 3 - 16
Leptophlebiidae 2 4
‘Megaloptera
Corydalidae -
Migronia fasciatus 2 2
Nigronis serricornis 2 6
Sialidae
sialis spp. 4 2
Odonata
Cordulegastridae
Spp. 3 6
Gomphidae
Rromogophts spp- 4 -2
i SPpP. . 2 10
Gomphidae 1 16
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Table 28. Continued.

TAXON Tolerance® Total
Macromi idae
Macromia spp. 3 %
Plecoptera
Capniidae
Allocapnia spp. 2 18
Peltoperlidae
Ialloperta spp. 2 %
Perlidae
Acroneyria spp. 1 32
Neoperla spp. 1 4
Perlidae 1 6
Pteronarcyidae
Pteronarcys spp. 2 2
Taeniopterygidae
- Iaenioptervx spp. 2 4
Trichoptera :
Hydropsychidae
- Spp. 6 14
Limnephilidae :
Pycnopsyche spp. 4 2
Philopotamidae
i sSpp. 4 2
i spp. 3 4
Polycentropodidae
Paranyctiophviax spp. 5 2

OTHER AQUATIC INVERTEBRATES

Decapoda :
Cambaridae 5 2
Gastropoda
Lymnaeidae
collupella 7 ’ 2
Pleuroceridae
Elimia spp. 5 32
Oligochaeta i
Oligochaeta 10 ) 2
Lumbricul idae 8 2
TOTALS: 345

Tolerance = tolerance to organic pollution, 0 - most intolerant to 10 - the most tolerant.
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APPENDIXI

Table 29. Benthic macroinvertebrates collected in the South Fork of Terrapin

Creek, November 1996.
TAXON Tolerance! Total
AQUATIC INSECTS
Coleoptera
Dryopidae
Helichus spp. adults 5 2
Ptilodactylidae
Anchvtarsys bicolor larvae : 5 40
Diptera
Chironomidae
Microtendipes pedelius gp. 6 4
Pacachaetocladius spp. 6 4
Parametriocnemys spp. 5 2
Brocladius spp. 9 4
Simuliidae
Simulium spp. 6 6
Tabanidae )
Iabanus-¥hitnevomvia-Atviotus gp. 7 2
Tipulidae
Tipula spp. 4 8
Ephemeroptera
Heptageni idae
Stenacron spp. 4 4
Stenonema modestum gp. 4 2
Stenonema spp- 5 18
Isonychiidae
Isonychia spp. 3 2
Leptophlebiidae 2 2
Megaloptera
Corydal idae
Niaronia serricornis : 2 3
Odonata
Aeshnidae
Boveria grafiana 3 2
Boveria vinosa 2 2
Calopterygidae
Spp. 5 é
Coenagrionidae’
Enallaama spp. 3 4
Cordulegastridae
. spp. 3 6
Cordul i idae
i 5 é
Gomphidae
Dromogomphus spp. 4 8
Stylogomphus albi ] 2
Macromi idae
Macromia spp. 3 2
Plecoptera
Capni idae 1 4
Leuctridae 0 2
Peltoperiidae 2 6
Perlidae
Acroneuria spp. 1 10
Eccoptura 1 6
Perlidae 1 2
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- __Table?29. Continued.

TAXON ~ Tolerance! Total
Trichoptera
Hydropsychidae
depravata gp. 7 2
Philopotamidae
Chimarra spp. 4 28
Rolophilodes spp. .3, 4
Rhyacophilidae . :
Rhyacophila carolina gp. 1 2
Rhyacophila nigrita 1 é
OTHER AQUATIC INVERTEBRATES
Gastropoda
Physidae
Bhysella spp. 8 2
Isopoda:
Asellidae : :
Lirceus spp. , 8 26
Oligochaeta 10 2

TOTALS: 246

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