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INTRODUCTION

The purpose of the Sand Mountain/Lake Guntersville Watershed Project is to demonstrate
proper management of animal waste to farmers, scientists, and agricultural professionals and to
improve water quality through various kinds of assistance to selected producers and comprehensive
educational efforts within the Sand Mountain/Lake Guntersville project area.

The stream water quality monitoring portion of the Sand Mountain/Lake Guntersville watershed
project was initiated in April of 1988 by the ADEM. The basic monitoring plan consists of 11
sampling sites on 7 streams within the watershed which are monitored using chemical/physical
parameters and bacteriological studies in order to examine trends in water quality within the watershed.

Biological monitoring of a selected portion of the sampling sites was incorporated into the final
phase of the project as part of the continued water quality sampling. Macroinvertebrate data were
collected at 7 sites during June of 1988, May of 1989 and June of 1992. In June of 1993, at the request
of the Mining and Nonpoint Source Section of the Water Division, Special Studies Section Personnel
from Field Operations Division completed in-stream bioassessments utilizing aquatic
macroinvertebrates to document current water quality. A proposed ecoregional reference site, chosen
from sites visited on April 13 - 14, 1993, was also sampled during this study to better assess changes in
water quality.

The multiple-habitat sampling methodology utilized during the 1992 amd 1993 sampling events
(RBP-Multihabitat) was a modification of the EPA Rapid Bioassessment Protocol (Plafkin 1989). This
method was more rigorous than the One Person-Hour method utilized by EPA in 1988 and 1989 and
allowed for a more detailed analysis of the biological community. Because data gathered using the two
methods are not directly comparable, only the 1992 and 1993 data were discussed in this report.



MATERIALS AND METHODS

Study Area

The Sand Mountain watershed is located in the Tennessee River Basin and occupies parts of
DeKalb, Etowah, Jackson and Marshall counties in northeast Alabama. This study of the benthic
macroinvertebrates in the Sand Mountain watershed focuses on seven streams: Shoal Creek, Little
Shoal Creek, Scarham Creek, Short Creek, South Sauty Creek, Town Creek and Bryant Creek.

Aquatic macroinvertebrate samples, field parameters and stream flows were collected at the

following stations. The station numbers are those utilized in the Macroinvertebrate Database. The

numbers in parentheses () are the station numbers utilized by the Mining and Nonpoint Source Section.

The stream orders were taken from the "Sand Mountain - Lake Guntersville Supplemental Water

Quality Plan, February 1988" and from topographic maps:

BYTIJ1

TCD1

TCD3 (T3)

SCD3 (SC3)

SHM3A (SH3a)

SSD3 (SS3)

SLM1

LSLM1

Bryant Creek (Ecoregional reference site) Jackson County. fourth

order stream

Town Creek at Dekalb Hwy 40 (Control Station) (T5S R9E S11 SEY4
SEY4) third order stream

Town Creek at DeKalb County Road 50 (T7S R7E S14 NW'4 SE4)
third order stream

Scarham Creek at DeKalb County Road 1 (T8S R5SE S34 NEY SWY2)
third order stream

Short Creek Marshall County (T9S RSE S9 SWY% SWY) fourth

order stream

South Sauty Creek at Dekalb County Road 47 (T6S R7E S20 NW'4
SEY) second order stream

Shoal Creek at Marshall County Road 372 (T8S RSE S9 SW'

SWY4) second order stream

Little Shoal Creek at Marshall County Road 372 (T8S RSE S9 SWY4
SWY4) second order stream



Sampling Methodology

Macroinvertebrates were collected using the "RBP-Multihabitat" method outlined in the Field
Operations Standard Operating Procedures Manual Volume II - Macroinvertebrate Section. Habitat
Assessments and Physical Characterization Data collection were completed after the method of Plafkin,
et al (1989), as outlined in the above referenced document. Stream flows, using a "AA" or Pygmy
current meter, were measured at all stations. Grab samples from each stream were collected for field
parameter analysis utilizing standard procedures as outlined in the Field Operations Standard Operating
Procedures Manual Volume I - Physical/Chemical.

Chain of Custody

Sample handling and chain-of-custody for all macroinvertebrate samples collected were as per
the appropriate section in the Field Operations Standard Operating Procedures Manual Volume II -
Macroinvertebrate Section.

Data Analysis

All macroinvertebrate data were entered into the mainframe PACE Macroinvertebrate Database
where tabulation of taxa and calculation of biometrics were completed. Appropriate Quality
Assurance/Quality Control procedures were followed to assure accuracy of data output.

DISCUSSION

The Sand Mountain area is located within the Interior Plateau Ecoregion (71). Seven streams
(eight stations) were assessed over a two day period using a multiple-habitat methodology to collect
aquatic macroinvertebrates. These streams were generally characterized as having substrates of
boulder and cobble, with lesser amounts of bedrock and gravel. This stream bed composition provided
excellent habitat for colonization by macroinvertebrates. All sites had deposits of sand and silt to

varying degrees in the run and pool areas.



It should be noted that the control site for the study was located in the upper most part of the
watershed to minimize the degree of adverse impact from nonpoint source pollution. The reference site
was chosen to represent the quality of a least impacted stream in the Sand Mountain area of Ecoregion
71. Due to the large numbers of agricultural operations (poultry production, livestock) in the
watershed, no unimpacted sites were found to utilize as control or ecoregional reference site. This
should be considered when comparisons are made between the study sites and the reference site.

Habitat assessments were completed at all sites to determine if the study sites had the habitat
available to support a biological community comparable to the control or reference site. The quality of
the habitat found in 1993, as illustrated in Figure 1, ranged from "Good" with a score of 97 (Good 71-
103) to "Excellent" with a score of 112 (Excellent 104-135). Since no score varied more that 20
percent from the control or reference station score, all study stations during 1993 were comparable to
the control and reference station in terms of habitat. Short Creek at SHM3a showed improvement in
the habitat quality from 1992 to 1993 where three beaver dams found in 1992 were no longer present,
allowing increased flow through the sampling reach (Figure 2). This was the only station where the
stream flow increased between sampling dates.

Field parameter measurements were taken at all stations during the 1992 and 1993 field studies
(Table 1). Water temperatures were generally cooler during the 1993 study. Dissolved oxygen, pH
and conductivity values showed little variation between sampling dates. Turbidity measurements
showed no change with the exception of station SHM3a which had a noticeable increase in turbidity
from 3.8 to 18 nephelometric titration units (ntu). Stream flows were greatly reduced in 1993,
generally dropping to less than half of the 1992 flow.

A list of macroinvertebrate taxa collected at each station is located in Tables 2 and 3. The
biometrics used to analyse macroinvertebrate data can be calculated for each of the study stations and
compared to the control or reference station (single station metrics) or they can be calculated using data
from the control or reference station (comparison metrics). All biometrics utilized in this report are
located in Tables 4 - 15. "Interpretation of Biometrics" - Table 16, may be referred to in the following
discussion. When comparing macroinvertebrate data from different stations, the samples must be
composed of comparable habitats. The data from all stations utilized in this report are composed of
macroinvertebrates samples from the riffle, rock/log, CPOM and sand habitats. These are the habitats
that were available and collected at all stations in both 1992 and 1993. Therefore, the data presented in
the 1992 Sand Mountain Bioassessment Report may differ slightly from that utilized here.



Single Station Metrics

e The total taxa richness biometric is the total number of taxa collected from comparable
habitats at a station (Figure 3). In 1993, total taxa richness ranged from 44 to 66 with an
average of 53. At the control station (TCD1) 58 taxa were collected and at the proposed
reference station (BYTJ1) 49 taxa were collected. As illustrated in Figure 3, total taxa
richness decreased from 1992 to 1993 for all stations with the exception of station TCD3.
In general, a decrease in taxa richness suggests a decrease in water quality. However,
natural variation in taxa richness due to changes in annual weather patterns may account
for this trend.

e In 1993, the EPT taxa richness (Figure 4), which is the total number of the generally
pollution intolerant Ephemeroptera, Plecoptera and Trichoptera taxa, ranged from 11 to
24 with a mean of 17. The control station sample had 24 and the proposed reference
station had 13 EPT taxa. Stations TCD3 and SSD3 had the largest change in the number
of EPT taxa gaining six and losing seven taxa, respectively. The remaining stations

gained or lost either one or two taxa suggesting no change in water quality.

e  Chironomidae, in general are considered a pollution tolerant group. There are exceptions,
but in most circumstances this family should not dominate the taxa composition. The
portion of the taxa collected representing the Chironomidae Family ranged from 14 to 20
taxa with a mean of 18 during the 1993 study. The control (TCD1) and study (BYTJ1)
stations had 17 and 20 taxa, respectively. The Chironomidae taxa richness (Figure 5)
generally showed little change, gaining or losing from one to three taxa, when comparing
the 1992 and 1993 samples. The exception to this is Shoal Creek (SLM1) which lost 5
taxa and Town creek at TCD3 which gained 13 taxa.

e In 1993, the percent contribution of taxa from the Chironomidae family (Figure 6) ranged
from 29 to 41 percent. The Control station (TCD1) had 29 percent and the proposed
reference site (BYTJ1) had 41 percent of the taxa collected belonging to the
Chironomidae family. This compares with the 1992 collections ranging from 16 to 33
percent Chironomidae.



The Biotic Index (Figure 7) considers the overall tolerance to pollution of each taxa
identified on a scale of 0 to 10 (intolerant to tolerant) and weights it based on its
dominance in the sample. In general, a change of 1.0 (Penrose, personal communication)
indicates a change in water quality. In 1993, this metric ranged from 3.99 to 5.11 with a
study station mean of 4.62. The control station biotic index was 3.99 and the proposed
reference site value was 4.93. All study station biotic indices for 1993 were similar
(within 1.0) to the control station and proposed reference station with two exceptions.
South Sauty Creek at SSD3 and Short Creek at SHM3a had differences of +1.12 and
+1.02, respectively, as compared to the control TCD1. The 1992 biotic indices were all
within 1.0 of the control station biotic index; the average study station biotic index was
5.10.

When comparing the 1992 and 1993 data, only the control site (TCD1) had a change in
the biotic index of 1.0 or greater (-1.34). This generally indicates an improvement in
water quality at station TCD1 over the 1992 data. Hilsenhoff (1987) established
guidelines for evaluating the biotic index in Wisconsin. Utilizing that method of
evaluation all stations had "good" water quality with "some" degree of pollution. It
should be noted that this guideline may not be directly applicable to Alabama Waters.

The percent contribution of the numerically dominant taxon is an indication of
community balance at the lowest positive taxonomic level. These values were low for
each station sampled during this study. In general, least impacted streams often have the
dominant taxon comprising less than 30 to 35 percent of the sample. Streams having

values much larger than this would indicate environmental stress.

As shown in Figure 8, all study stations during 1992 and 1993 had percentages far below
this level (range 9% - 22% for 1992 and 14% - 21% for 1993). The proposed reference
site had a dominant taxon comprising 27 percent of the sample. The dominant taxon
made up 38 percent of the control station sample in 1992 and 13 percent in 1993.



e The metric EPT / (EPT + Chironomidae) expresses the relationship between the generally
pollution intolerant EPT organisms and the generally pollution tolerant Chironomidae
organisms (Figure 9). This ratio uses the relative abundances of these indicator groups as
a measure of community balance. A good biotic condition is reflected in communities
having a fairly even distribution among all four major groups and with substantial
representation in the sensitive EPT groups (values 0.75 or greater). Skewed populations
having a disproportionate number of the generally tolerant Chironomidae relative to the
more sensitive EPT insect groups may indicate environmental stress. All stations, with

the exception of TCD3 during 1993, have some degree of stress based on this metric.

e  The percent contribution of the functional feeding groups indicates that all of the stations
collected during 1992 and 1993 were dominated by the collector feeding type and most
often the filtering collector (Figures 14 - 17). This indicates that the dominant food
source is located within the water column, in the form of algae and suspended solids.

This may be the result of increased nutrient loading during rainfall events.

Station Comparison Metrics

Several metrics were utilized to compare the study stations to the control or reference
station.

e  Shackleford's Indicator Assemblage Index (IAI) (Figure 10) uses the relative abundances
of the generally pollution intolerant Ephemeroptera, Plecoptera and Trichoptera, and the
generally pollution tolerant Chironomidae and Annelida for the control or reference
station and the study station. Values range from 0 to >1 and are inversely proportional to
the degree of environmental stress. The evaluation criteria utilized by Shackleford
(Arkansas) are as follows:

IAI>0.80  No impairment as compared to control

IAI 0.65-0.80 Minimal impairment as compared to control
IAI 0.50-0.64 Substantial impairment as compared to control
IAI <0.50  Excessive impairment as compared to control

Utilizing these criteria to evaluate the study data indicates that there is "no impairment" in
the study stations "as compared



to the control" or reference site. However, it should be noted that neither the control nor

reference stations are unimpacted stream sites.

The Sorenson's Community Similarity Index (Figure 11) utilizes a ratio of the number of
taxa from the study station that are similar to the control/reference station, to the total
number of taxa at both stations. Values at all study stations were greater than 0.4. Values

greater than or equal to 0.4 indicate that the stations being compared are similar.

The Community Similarity Index (QSI-Taxa) (Figure 12) compares two communities in
terms of presence or absence, and the relative abundances of the individual taxa. For the
1992 study as compared to the control, the stations ranged from 12 to 36 percent similar,
and average 28 percent. Station TCD3 had the lowest similarity with 12 percent. The
remaining stations were more similar and ranged from 29 to 36 percent. Quality
assurance work on an unrelated stream indicates that data collected on the same day at the
same station by two different field crews had a community similarity index for taxa
composition of approximately 70 percent.

For the 1993 study as compared to the control, the stations ranged from 35 to 60 percent
similar, and average 46 percent. Station LSLMI1 had the highest similarity with 60
percent. The remaining stations were less similar and ranged from 35 to 48 percent.
When the proposed reference site was utilized for comparison, the similarity index ranged
from 29 to 43 percent. Station LSLMI1 and the Control station TCD1 had the highest
percent similarities with 43 and 42 percent, respectively.

The Community Similarity Index for Functional Feeding Types compares two
communities in terms of presence or absence, and the relative abundances, of the
functional feeding types (Figure 13). For the 1992 study, as compares to the control, the
stations ranged from 57 to 86 percent similar and averaged 73 percent similar as to the
relative composition of the feeding types. Quality assurance work on an unrelated stream
indicates that data collected on the same day at the same station by two different field
crews had a community similarity index for functional feeding types of approximately 80
percent.



When compared to the control the 1993 study stations ranged from 86 to 93 percent
similar. As compared to the reference stations, the study stations ranged from 70 to 83
percent similar. The control station was 87 percent similar.

In general, 1993 stations were more similar to the control station than were the same
stations in 1992. All 1993 study stations were more similar to the control station than to
the proposed reference station.

The Biological Condition Category, advocated by EPA (Plafkin 1989) is assigned based
on the percent comparability to a control or reference station. Each metric is given a
score (Figure 18) based on the percent comparability to a reference/control station or on a

preassigned range.

Metric 6 4 2 1
1. Taxa Richness @ >80% 60-80% 40-60% <40%
2. Biotic Index ® >85% 70-85%  50-70% <50%
3. EPT/EPT+Chiro © >75% 50-75% 25-50% <25%
4. %Contrib Dom. Taxon ¥ <20% 20-30% 30-40% >40%
5. EPT index ® >90% 80-90% 70-80% <70%

(a) Score is a ratio of study site to reference site X 100

(b) Score is a ratio of reference site to study site X 100

(d) Scoring criteria evaluate actual percent contribution,
not percent comparability to the reference station.

Scores are totaled and a Biological Condition Category is assigned based on the percent

comparability with the reference/control station score total.

% Comparibility to Reference Score Condition Category
>83% Non-impaired
79% - 59% slightly impaired
50% - 21% moderately impaired
<17% severely impaired

An improvement in any of the control/reference metrics utilized in the scoring categories,
with no change in the study station, would lower the score for that particular metric,
leading to a possible drop in the condition category for that study station. The reverse is
also true for a worsening of the control/reference metrics.



SUMMARY AND CONCLUSIONS

Analysis of the data collected during the 1993 in-stream bioassessment of selected streams
within the Sand Mountain watershed indicates that all study stations are similar to the control and
reference sites. However, neither the control nor the reference station were un-impacted sites. All
stations had "good" or "excellent" habitat quality with little change in the numerical habitat
assessments from 1992 to 1993 (except SHM3a). Stream flows were generally lower during 1993
(except SHM3a) and field parameters measured indicated little change in water quality from the 1992
study.

The biological metrics used to analyse the data indicated that the macroinvertebrate community
of SHM3A continued to be of lower quality as compared to the control station, while station TCD3
showed general improvement. The data for all other stations showed only slight changes in the
biological community indicating little change in the water quality since the 1992 report. All single
station metrics indicated that the proposed ecoregional reference site was of lower quality than the
control.

Using the Biological Condition Scoring Criteria with the 1993 data, stations SSD3 and SHM3a
were in the "slightly impaired" and all other stations were "unimpaired" as compared to the control.
When the reference site was utilized for comparison all stations were in the "non-impaired" category.
The 1992 data placed TCD3 in the "slightly impaired" category as compared to the control. The
apparent decrease in water quality at SSD3 and SHM3a over that reported in 1992 is, at least partially,
the result of the improvement of the control station TCD1 as reflected by the biotic index and the
percent contribution of the dominant taxon. A decrease in the total number of taxa, as well as the EPT
taxa, collected at SSD3 also contributed to the lowering of the condition category for that station.

Further analysis of the data collected at station SHM3a indicates that the water quality improved
since the 1992 study. The stream flow also increased from 1992 to 1993, most likely in response to the
removal of at least three beaver dams, at or near the sampling reach, sometime between the two
sampling events. An increase in turbidity (Table 1) indicated the possibility of a recent rain event or
removal of the beaver dams. The habitat assessment at SHM3a showed a large improvement in
numerical assessment and a change in the habitat quality category from "good" to "excellent".

In 1993, station TCD3 showed general improvement in biotic quality over the 1992 study. The
stream bed may have been scoured from possible recent rains prior to the 1992 sampling event. This

was suspected because of the dramatic decrease in the flow measured during the 1993 study.



Although all but one stream experienced a similar percent decrease in flow, because of the size, station
TCD3 had the greatest net flow loss (nearly 90 cfs). Scouring of the stream bed would result in a lower
number of total taxa, as well as EPT and Chironomidae taxa, available for collection. Improvements in
all three of these categories during 1993 would be consistent with improved sampling conditions.
However, the general improvement in biotic quality may also be related to a decrease in the NPS
impacts from stormwater runoff due to lesser amounts of rainfall (indicated by generally lower water
levels at all sites).

The ecoregional reference site proposed for use during this study was found to be of lower
biological community quality than the control site. Further effort should be expended to locate a more
appropriate ecoregional reference site. This would assist in determining the true quality of the
biological communities found in the Sand Mountain watershed area rather than the relative quality as
compared to another impacted site. Additional bioassessments are recommended to further document
the water quality of the Sand Mountain Watershed.
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FI GURE 16
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SSD3 1992 LsSLML 1992

FEEDI NG TYPE SC SH FC CG P or FEEDI NG TYPE SC SH FC CG P or

PERCENT 7.91 21.33 40.41 17.10 8.93 4.33 PERCENT 4.85 5.73 48.35 25.34 9.51 6.21
SSD3 LSLML

SLML 1992
FEEDI NG TYPE SC SH FC CG P or
PERCENT 14.41 5.80 17.40 17.57 17.05 27.77

FEEDI NG TYPES
SsC SCRAPERS FC FI LTERI NG COLLECTORS P PREDATORS
SH SHREDDERS CG COLLECTOR GATHERERS or OTHERS



FI GURE 18

SCORI NG FOR BI OLOG CAL CONDI TI ON CATEGORY

1993
STATI ON| BYTJ1 (ref) TCD1(Control) TCD3 SCD3 SHVBa SSD3 LSLML SLML
METRI C %SIMLARITY | SCORE | % SIMLARITY | SCORE | % SIMLARITY | SCORE | % SIMLARITY | SCORE [ % SIMLARITY | SCORE | % SIMLARITY | SCORE | % SIMLARITY | SCORE [ % SIMLARITY | SCORE
TO REFERENCE TO REFERENCE TO REFERENCE TO REFERENCE TO REFERENCE TO REFERENCE TO REFERENCE TO REFERENCE
TAXA RI CHNESS 100 6 100 6 100 6 100 6 90 6 100 6 100 6 100 6
Bl OTI C | NDEX 100 6 100 6 100 6 100 6 98 6 96 6 100 6 100 6
EPT/ ( EPT+CHI RONOM DAE) 100 6 100 6 100 6 100 6 100 6 100 6 100 6 100 6
% CONTRI BUTI ON DOM NANT TAXON 27 4 13 6 14 6 14 6 21 4 21 4 18 6 16 6
EPT_TAXA RI CHNESS 100 6 100 6 100 6 100 6 85 4 100 6 100 6 100 6
TOTAL SCORE 28 30 30 30 26 28 30 30
SIM LARI TY OF TOTAL SCORE 100% 100% 100% 100% 100% 93% 100% 100%
CONDI TI ON CATEGORY UNI MPACTED UNI MPACTED UNI MPACTED UNI MPACTED UNI MPACTED UNI MPACTED UNI MPACTED
1993
STATI ON TCDL TCD3 SCD3 SHMVBa SSD3 LSLML SLML
METRI C %SIMLARITY | SCORE [ % SIMLARITY | SCORE | % SIMLARITY | SCORE | % SIMLARITY | SCORE [ % SIMLARITY | SCORE | % SIMLARITY | SCORE | % SIMLARITY | SCORE
TO CONTROL TO CONTROL TO CONTROL TO CONTROL TO CONTROL TO CONTROL TO CONTROL
TAXA RI CHNESS 100 6 98 6 100 6 76 4 86 6 93 6 84 6
Bl OTI C | NDEX 100 6 100 6 83 4 80 4 78 4 96 6 85 6
EPT/ ( EPT+CHI RONOM DAE) 100 6 100 6 100 6 100 6 100 6 100 6 48 6
% CONTRI BUTI ON DOM NANT TAXON 13 6 14 6 14 6 21 4 21 4 18 6 16 6
EPT TAXA RI CHNESS 100 6 75 2 100 6 46 0 71 2 63 0 67 0
TOTAL SCORE 30 26 28 18 22 24 24
SIM LARI TY OF TOTAL SCORE 100% 87% 93% 60% 73% 80% 73%
CONDI TI ON CATEGORY UNI MPACTED UNI MPACTED UNI MPACTED SLI GHT | MPACT SLI GHT | MPACT UNI MPACTED UNI MPACTED
1992
STATI ON| TCDL TCD3 SCD3 SHVBa SSD3 LSLML SLML
METRI C %SIMLARITY | SCORE [ % SIMLARITY | SCORE | % SIMLARITY | SCORE | % SIMLARITY | SCORE [ % SIMLARITY | SCORE [ % SIMLARITY | SCORE | % SIMLARITY | SCORE
TO CONTROL TO CONTROL TO CONTROL TO CONTROL TO CONTROL TO CONTROL TO CONTROL
TAXA RI CHNESS 100 6 75 4 100 6 95 6 100 6 100 6 100 6
Bl OTI C | NDEX 100 6 100 6 100 6 100 6 96 6 100 6 100 6
EPT/ ( EPT+CHI RONOM DAE) 100 6 100 6 100 6 100 6 100 6 100 6 100 6
% CONTRI BUTI ON DOM NANT TAXON 38 2 22 4 9 6 15 6 19 6 19 6 16 6
EPT_TAXA RI CHNESS 100 6 55 0 100 6 59 0 100 6 73 2 77 2
TOTAL SCORE 26 20 30 24 30 26 26
SIM LARI TY OF TOTAL SCORE 100% 7% 100% 80% 100% 87% 87%
CONDI TI ON CATEGORY UNI MPACTED SLI GHT | MPACT UNI MPACTED UNI MPACTED UNI MPACTED UNI MPACTED UNI MPACTED




TABLE 1

SAND MOUNTAIN WATERSHED PROJECT
FIELD PARAMETER DATA SUMMARY

STATION | YEAR H20 TEMP D.0. pH TURBID | CONDUCT. FLOW
NUMBER = mg/1 §.1. NTU umhos@25C cfs
BYTJ1 1992 ks + . ¥ 3 +

1993 16.0 8.5 6.9 3.8 1] 11.6
TCD1 1992 18.5 8.6 6.7 4.5 57 29.3
1993 16.0 8.6 6.7 4.5 48 12.3
TCD3 1992 20.5 3.6 6.9 6.6 71 137.5
1993 16.0 7.8 6.9 e 6l 44.9
5503 1992 2.0 9.1 7.4 ) 95 38.5
1993 16.0 8.7 7.1 1.3 109 7.9
SCD3 1992 20.5 8.3 7.1 3.5 82 16.4
1993 19.0 8.5 7.4 1.6 73 18.4
SHMIA 1992 20.0 6.2 6.9 3.8 83 8.4
1993 17.0 T.2 7.0 18 83 32.7
SLM1 1992 21.0 7.8 7.1 5.1 70 3.5
1993 19.0 3.0 e | 2.1 68 1.5
LSLM1 1992 1%.0 8.2 6.3 5.T 68 5.2
1993 19.0 8.1 7.1 1.2 68 2.0

+ MNo data collected/no comparison available
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TABLE 16

Bl OVETRI C | NTERPRETATI ON TABLE

| NTERPRETATI ON

METRI C RANGE
Habi t at Assessnent i 104- 135
; 71-103
; 35-70
; 0- 34

Excel | ent
CGood
Fai r
Poor

Total Taxa Ri chness
EPT Taxa Ri chness
Chi rononi dae Taxa Ri chness

Generally Increases with
Increasing Water Quality

Bi otic | ndex
% Doni nant Taxon

Generally Increases Wth
Decreasing Water Quality

%Ghr edder s

%Scr aper s

%Pr edat or s
%ol | ector Gat herers
%Col | ector Filterers
%vacrophyte Piercers
%X hers

Per cent ages and Conposition
Shoul d be similar to background
station for simlar stream sizes
and habitat conposition

EPT / EPT + Chironom dae

General ly increasing water
Quality as approaches 1.0

SI M LARI TY | NDI CES

I ndi cat or Assenbl age I ndex (IAl)
Sorenson's Conmunity | ndex

Increasing Simlarity as
Approaches 1.0

Comunity Simlarity Index for

Functi onal Feeding Groups (QSI-FFGQ
Comunity Simlarity Index for

Taxa (Q@SI- Taxa)

General ly Increases
with Increasing Simlarity




