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INTRODUCTION

Because there is constant concern regarding potential negative
impacts on environmental quality by the construction and/or operation of
an industry, this study was initiated. The monitoring of selected
environmental features for the purpose of checking for such impacts
should be an ongoing procedure. In order to respond to certain concerns
from Arkansas Department of Pollution Control and Ecology regarding
operations at their White Bluff Generating Plant, Arkansas Power & Light

Company invited me to begin this project.
STUDY AREA AND METHODS

The physical site of AP&L”s White Bluff Generating Station
(Redfield, Jefferson County, Arkansas) is drained on the north by TAR
Camp Creek and on the south by Love Creek. TAR Camp Creek flows
eastward and empties into the Arkansas River near mile 88, whereas Love
Creek, also flowing eastward, empties into a backwater area knows as
Grassy Lake near river mile 85 (Figure 1). During low flow periods,
both streams exhibit very little observable flow or discharge,
consisting primarily of a low-gradient meandering channel with water
strongly colored with tannins and other organic decomposition products.
During times of flood, flow may be impeded by numerous debris piles that
have collected in the channels, Normal surface runoff was the primary
concern for TAR Camp Creek, whereas seepage from a "surge" (retaining)
pond was the primary concern for Love Creek.

The point of suspected pollution entry into each stream was

located, and sampling stations were established above and below these



points (Figure 1) for comparative analysis. An additional downstream
station was selected on Love Creek. The macrobenthic community was
selected to be the major indicator, while physicochemical variables and
sediment were minor inditators of environmental degradation, if present.
Methods were patterned after Shackleford (1988).

Macrobenthos was sampled twice (6,7 August and 2,3 November) with a
6x6-inch standard Ekman grab. Organisms were hand-picked and preserved
in 70 percent alcohol for laboratory identification and enumeration.
Eight Dendy multiplate artificial substrate samplers were anchored at
each station, three were recovered on 28 Septermber, two on 19 October
and three on 2,3 November. All organisms were picked, preserved,
identified to the lowest feasible taxon and enumerated.

Selected physicochemical variables were measured with a HACH DR/EL
portable spectrophotometer during each visit at each station. These
tests are approved in Standard Methods (1985). A liter of sediment was
collected at each station for a settling analysis. A visual evaluation
of general habitat characteristics was recorded for each statiomn.

The macrobenthic data were subjected to seven different analyses as
follows with justification:

(1) Quantitative Similarity Index (QSI) (Shackleford 1988). This
method compares the composition of two communities by comparing presence
or absence of the same taxa (qualitative) as well as relative abundance
(semi-quantitative).

(2) Indicator Assemblage Index (IAI) (Shackleford 1988). This
method selects certain taxa known to be organophilic ("polluted") or
non-organophilic ("pristine") and determines trends of ratio changes

that might be present. This was calculated as given by Shackleford



(1988) and by adding four dipteran families not specified but pertinent.
Chaoboridae are "pristine", whereas Heleidae, Psychodidae and Culicidae
are "organophilic." Actually some heleids are "pristine'", but for the
sake of simplicity, all were considered organophilic in this context.

(3) Community Similarity Index. This value is calculated by the
the formula, CSI = 2C/A+B, where A and B are the number of taxa in
communities A and B, respectively, and C is the number of taxa found in
both communities, This method considers only the presence or absence of
taxa.

(4) Shannon Diversity Index (H). Greater community diversity is
generally equated with higher environmental quality. This method is
sensitive to subtle changes in the number of both taxa and individuals
and the way individuals are distributed among the taxa. This index is
calculated thusly: H = - 5(n/N)1n(n/N), where n is the number of
individuals in each taxon, in turn, and N is the total number of
individuals in the community. Since 1ln of decimals is negative, the
negative sign before the simply makes the result positive for greater
palatability.

(5) Competitive Overlap Index. This index is calculated with the

0.5

2 2 .
formula, COI = ZEPiAPiBlciPiA )(ZPiB ) , where P & is the numerical

i
proportion the ith taxon comprises of community A and PiB is the
numerical proportion the ith taxon comprises of community B. Although
this calculation is used primarily in assessing niche overlap between

two species, it can also indicate a difference between two communities

by considering the number of taxa and individuals in those taxa.



(6) Mann-Whitney U Test (U). This test checks for constancy of
dominance position of the several taxa in two different communities
without respect to the actual numbers of individuals in those taxa.

(7) Student”s T-test. This test checks for significant difference
between mean numbers of organisms from two communities. Multiple

samples from each community must be taken for this test.

RESULTS AND DISCUSSION

Results of statistical tests are given in Tables 1 through 7,
whereas physicochemical measurements are given in Table 8. Benthic
sample data are given in Appendix A, habitat evaluations are in Appendix
B, and sediment settling characteristics are given in Appendix C.

All stations were characterized with much organic sediment. At
LC-1 there was a heavy concentration of detritus (leaves, twigs and
other plant parts) embedded in and lying on top of the sediment. The
fragments on top of or only partially embedded apparently provided
numerous refugia for the large number of chaoborids found there. During
the sampling period, however, there was considerable bulldozing and
grading of the road and streambank immediately adjacent to the pool
where the Dendy samplers were set., This and normal life cycle progress

apparently caused the virtual disappearance of chaoborids at LC-1.

Station LC-2 had tall, dense grasses growing up to the edge of the
water. Woody detritus was virtually absent. During the sampling period
beavers began building a dam nearby, and a vandal stole the iron weight
I had used to hold the Dendy samplers in place. Consequently a heavy

rain washed them up against the bank into less than ideal substrate for



TABLE 1.

Quantitative Similarity Indices (QSI) on paired

stations on Love Creek and TAR Camp Creek, Jefferson County,

Arkansas, August-November 1990.
greater similarity.

organisms taken at each station.

Larger numbers indicate
Numbers in parentheses are numbers of

Date Coll. Type LC-1 vs. LC-2 LC~1 vs. LC-3 TCC-1 vs. TCC-2
6,7 Aug 3 Ekmans (3559) 22 (357) (3559) 82 (1306) (618) 40 (976)
2,3 Nov 3 Ekmans (186) 37 (100) (186) 40 (B5) W  ———————-

28 Sep 3 Dendys = =  ——=———ee (4424) 63 (3026) W —=——————-
19 Oct 2 Dendys  (1583) 84 (851) (1583) 94 (9015) (4756) 78 (476)
2,3 Nov 3 Dendys (1562) 69 (1960) (1562) 95 (7240) (4950) 80 (1617)

TABLE 2. Indicator Assemblage Indices (IAI) on paired stations

on Love Creek and TAR Camp Creek, Jefferson County, Arkansas,
August-November 1990. Values at or close to 0.5 indicate no
change in community structure from upstream to downstream,
values less than 0.5 indicate an increase of organophilic taxa
and/or a decrease of pristine taxa, and values greater than 0.5

indicate the opposite.

INCLUDING FOUR ADDITIONAL FAMILIES OF DIPTERA (explained in text):

Date Coll. Type LC-1 vs, LC-2 LC-1 vs. LC-3 TCC-1 vs. TCC-2
6,7 Aug 3 Ekmans 0.182 0.632 11.800
2,3 Nov 3 Ekmans 2.422 2,976 = e

28 Sep 3 Dendys —— 10,543 -
19 Oct 2 Dendys 0.957 0.523 0.530
2,3 Nov 3 Dendys 0.498 0.494 0.551
EXCLUDING FOUR ADDITIONAL FAMILIES OF DIPTERA:
6,7 Aug 3 Ekmans 1.769 0.254 9.680
2,3 Nov 3 Ekmans 0.339 0.588 —_—
28 Sep 3 Dendys e 0722 —_—
19 Oct 2 Dendys 1.423 0.470 0.585
2,3 Nov 3 Dendys 0.559 0.476 0.628




TABLE 3. Community Similarity Indices on paired stations on
Love Creek and TAR Camp Creek, Jefferson County, Arkansas,
August—November 1990. This test only considers the presence
or absence of taxa. Values range from zero to 1.00; larger
values indicating greater similarity. Number of taxa in
communities a and b, respectively, are in parentheses.

Date Coll. Type LC~1 vs., LC~2 LC-1 vs. LC-3 TCC-1 vs. TCC-2

6,7 Aug 3 Ekmans 0.60 (4,6) 0.67 (4,2) 0.67 (4,2)
2,3 Nov 3 Ekmans 0.67 (5,4) 0.60 (5,5) = ——————
28 Sep 3 Dendys = = =  =—————- 0.50 (11,5)  ———=——
19 Oct 2 Dendys 0.67 (8,4) 0.36 (8,3) 0.46 (7,6)

2,3 Nov 3 Dendys 0.80 (5,5) 0.50 €5,3) 0.7l (8,9)

TABLE 4. Shannon Diversity Indices on paired stations on
Love Creek and TAR Camp Creek, Jefferson County, Arkansas,
August—-November 1990. Larger values indicate greater
community diversity which is generally equated with higher
environmentally quality.

Date  Coll. Type LC-1 vs. LC-2 LC-1 vs. LC-3 TCC-1 vs. TCC-2

6,7 Aug 3 Ekmans 0.56 vs. 1.16 0.56 vs. 0.64 1.04 vs. 0.13
2,3 Nov 3 Ekmans 1.52 vs. 1.27 1.52 vs. 1.56 ———— vs. 1.46
28 Sep 3 Dendys 0.78 vs, ———- 0.78 vs. 0.78 0.90 vs, ————
19 Oct 2 Dendys 0.43 vs. 0.63 0.43 vs. 0.21 0.44 vs. 1.12
2,3 Nov 3 Dendys 0.63 vs. 1.04 0.63 vs. 0.48 0.65 vse 1.21

TABLE 5. Competitive Overlap Indices on paired stations on
Love Creek and TAR Camp Creek, Jeffersom County, Arkansas,
August—November 1990. Values range from zero to 1.00; larger
values indicate greater similarity considering both the taxa
in common and the numbers representing the taxa.

Date Coll. Type LC-1 vs. LC-2 LC-1 vs. LC-3 TCC-1 vs. TCC-2

6,7 Aug 3 Ekmans 0.243 0.962 0.608
2,3 Nov 3 Ekmans 0.454 0.392 = @————=
28 Sep 3 Dendys i 0.854  =———
19 Oct 2 Dendys 0.988 0.999 0.983
2,3 Nov 3 Dendys 0.918 0,999 0.946




TABLE 6. Mann-Whitney U Tests on paired stations on Love Creek
and TAR Camp Creek, Jefferson County, Arkansas, August—-November
1990. This test checks for constancy of dominance position of
the several taxa in two different communities. Tests are done
on absolute numbers and relative abundances. N.S. means the
null hypothesis ("there is no difference") is accepted.

LC-1 vs. LC-2 LC-1 vs. LC-3 TCC-1 vs. TCC-2

Date Coll. Type abs.# rel.# abs.# rel.# abs.# rel.#
6,7 Aug 3 Ekmans N.S. NeS. too few taxa too few taxa
2,3 Nov 3 Ekmans N.Se Na.Se N.S. N.Se too few taxa

28 Sep 3 Dendys too few taxa N.S. N.S. too few taxa

19 Oct 2 Dendys N.Se. N.Se N.S. N.S. N.Se N.S.

2,3 Nov 3 Dendys N.Se. NelBs N.S. N.S. N.Se. N.S.

TABLE 7. Student”s T-test on paired stations on Love Creek

and TAR Camp Creek, Jefferson County, Arkansas, August—November
1990. This test checks for significant difference between mean
numbers of organisms from two communities. P values of 0.05 or
less are significant. Numbers in parentheses are numerical
means of significantly different communities. This test can
only be done with multiple samples from each community.

Date Coll. Type LC-1 vs. LC-2 LC-1 vs. LC-3 TCC-1 vs. TCC-2

28 Sep 3 Dendys e P=0,190 ===
19 Oct 2 Dendys P=0.122 P = 0.070 P = 0.009
(2378,248)
2,3 Nov 3 Dendys P = 0.260 P = 0.010 P = 0.050
(521,2413) (1650,539)




TABLE 8. Physicochemical measurements in Love Creek and TAR
Camp Creek, Jefferson County, Arkansas, August—-November 1990.

Date & Variable LC~1 LC~2 LC-3 TCC-1 TCC-2

6,7 AUGUST 1990

Air temperature (C) 27.0 29.5 31.0 23.0 25.5
Water temperature (C) 26.0 32.5 31.0 25.0 23.0
pH 5.90 6.94 6.53 5.50 5.80
Diss. oxygen (mg/1l) 1.9 7.4 5.4 2.6 3.0
Turbidity (FTU) 52 33 60 61 270
Phosphate (mg/1) 0.12 0.28 0.13 0.16 0.26
Nitrate-N, (mg/1) 2.0 0.5 0.4 0.5 0.3
Nitrite-N, (mg/1) 0.057 0.061 0.019 0.023 0.20
Tot. alk. (mg/1l) 15 17 30 20 25
Tot. hard. (,g/1) 15 12 28 25 15
Sp. conduc. (umhos) 74 75 90 60 77
Chloride (mg/1) 32 45 88 10 8
Iron (mg/1l) 2+ 2+ 2+ 2+ 2+
Sulfate (,g/1) 2 5 3 0 2

28 SEPTEMBER 1990

Air temperature (C) 30.0 32.0 33.0 33.0 32.0
Water temperature (C) 22.0 27.0 26.5 29,0 ——
pH 5.70 6.54 6.74 6.90 s
Diss. oxygen (mg/l) 4.2 7.6 6.9 6.8 —
Turbidity (FTU) 650 60 80 59 =
Phosphate (mg/1) 0.12 0.18 0.26 0.78 e
Nitrate-N, (mg/1) 3.5 1.0 l.1 0.9 et
Nitrite—N2 (mg/1) 0.000 0.066 0.010 0.040 ———
Tot. alk. (mg/l) 30 8 20 20 —
Tot. hard. (mg/1l) 25 10 30 18 ————
Sp. conduc. (umhos) 130 74 115 88 ——
Chloride (mg/1) 27 <5 29.0 34.0 31.0 —
Iron (mg/1l) 3+ 2.5+ 2.8+ 2.5+ e
Sulfate (,g/1) 0 18 0 5 —




TABLE 8. Physicochemical data (continued).

19 OCTOBER 1990

Air temperature (C) 15.0 17.0 18.5 19.0 16.5
Water temperature (C) 16,5 18.0 20.0 17.0 17.0
pH 5.80 5.90 5.60 5.80 5457
Diss. oxygen (mg/l) 5.6 8.4 8.4 9.0 3.8
Turbidity (FTU) 82 57 48 46 30
Phosphate (mg/1) 1.02 0.32 0.18 0.32 0.19
Nitrate-N, (mg/1) 0.20 0.15 0.20 0.00 0.40
Nitrite-N2 (mg/1) 0.019 0.073 0.034 0.029 0.005
Tot. alk. (mg/1) 5 5 5 5 5
Tot. hard. (mg/1) 10 18 k5 15 18
Sp. conduc. (umhos) 90 78 78 71 73
Chloride (mg/l) 35.5 28.0 25.0 26.0 28.0
Iron (mg/l) 0.93 1.54 1.02 0.70 0.48
Sulfate (mg/1) 24 24 18 22 22
2,3 NOVEMBER 1990

Air temperature (C) 2240 27.0 28.0 24,0 24,0
Water temperature (C) 15.0 20,0 25.0 17.0 17.5
pH 5.70 6.10 5.92 5.98 6.00
Diss. oxygen (mg/l) 4.4 8.6 7.4 6.8 3.4
Turbidity (FTU) 25 45 76 25 30
Phosphate (mg/1) 0.00 0.14 0.35 1.77 0.21
Nitrate-N, (mg/1) 0.0 0.20 0.20 0.40 0.10
Nitrite-N2 (mg/1) 0.020 0.072 0.025 0.066 0.013
Tot. alk. " (mg/1) 10 10 10 5 10
Tot. hard. (mg/1l) 25 20 20 25 20
Sp. conduc. (umhos) 135 95 85 115 80
Chloride (mg/1l) 11.0 8.5 10.0 - 15.0 12.0
Iron (mg/1l) 0.48 1.60 2.30 0.84 0.72
Sulfate (mg/1) 37 24 22 34 20




macrobenthic colonization. This station partially dried up between 6
August and 28 September leaving the Dendy samplers out of the water.

Station LC-3 contained numerous large tree trunks and stumps
partially buried in the sediment which contained some woody debris. The
streambanks were very steep and muddy, and the streamside consisted of a
mixture of trees and grasses.

Station TCC-1 had steep, slick muddy banks with dense shrubs and a
few grasses nearby. There was also abundant pieces of decaying plants,
the pieces being larger than twigs and leaves but not as large as whole
trunks and stumps.

Station TCC-2 also had steep muddy banks and was completely
surrounded by forest., The area where the Dendy samplers were set had
extremely soft sediment with large amounts of leaves, twigs and other
small plant components in some stage of decomposition. Walking in it
liberated numerous gaseous compounds (decomposition products-?) which
provided major assaults on the olfactory organs. It dried completely
between 7 August and 28 September,

If QSI is greater than 65 there”s no impairment, if QSI is 56-65
there is minimal impairment, if QSI is 45-55 there is substantial
impairment, and if QSI is less than 45 there is excessive impairment
(Shackleford 1988). For scoring of IAI values, Shackleford (1988) cites
no impairment if IAI is greater than 0.80; minimal impairment if IAI is
0.65-0.80 or when IAI is greater than 1.0 and CAb (chironomids +
annelids in community b) is 65-80 percent of CAa (chironomids + annelids
in community a); substantial impairment if IAI is 0.50-0.64 or when IAI

is greater than 1.0 and CAb is 50-64 percent of CAa; and excessive

10



impairment with IAI is less than 0.50 or when IAI is greater than 1.0
and CAb is less than 50 percent of CAa.

A cursory examination of the various approaches to the macrobenthic
data reveals no consistent trends. Some upstream—downstream comparisons
show a declining trend, whereas approximately the same number show an
upward trend. I believe the normal irregularities of macrobenthic data
and the obvious microhabitat differences are sufficient to explain the
results obtained. Neither do I see a significant difference of any
physicochemical variable (upstream to downstream comparison) that may

not be explained by natural microhabitat differences.,
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APPENDIX A

NUMBERS OF ORGANISMS PER SQUARE METER COLLECTED FROM LOVE CREEK AND TAR CAMP CREEK, .JEFFERSON COUNTY, ARKANSAS
AUGUST-NOVEMEBER 1990

Love Creek = 1 Love Creek - 2 Love Creek - 3 | TAR Camp Cr.- 1 TAR Camp Cr.- 2
A B C A B ¢ A B ¢ | A B C A B [
DENDY artiflcial substrates (3 recovered) l
28 SEPTEMBER 1990
Turbellaria 11
Oligochaeta 2023 1140 430 3717 861 592 | 3034 850 2431
Rotatoria colony 11 11
Gastropoda | 11
Copepoda 22 |
-4
Hydracarina 11 97 151
Ephemeroptera: Baetidae 32 54 140 43
Odonata: Libellulidae 22 ! 22 22
Coleoptera adults 11 | 22
Diptera: Chaoboridae 11 11 32 344 194 592
Diptera: Chironomidae 194 43 108 22 11 | 4024 4852 3249
Diptera: Heleidae 11 32 11 151 140 398
Diptera: Psychodidae 11
Megaloptera: Sialidae 22 43 43
Osteichthyes: Cyprinodontidae 11 |
Osteichthyes: Centrarchidae 43 5
DENDY artificial substrates (2 recovered)
19 OCTOBER 1990 {
Turbellaria ! 11
Oligochaeta 549 904 463 226 5863 2711 | 2270 1915 183 140
Bivalvia: Sphaeriidae | 1
Gastropoda 11 | 32 11
Amphipoda 11
Hydracarina 11
Ephemeroptera: Baetidae 11 11
Odonata: Libellulidae 11 ;
Coleoptera larvae 22
Liptera: Chaoboridae 11 11 32
Diptera: Chironomidae 32 65 54 172 247 355 129 32 43
Diptera: Heleidae 11 32 11 22
Diptera: Psychodidae 43 22
DENDY artificial substrates (3 recovered)
3 NOVEMBER 1990
Turbellaria 22 22 11
Oligochaeta 667 301 301 398 204 452 | 2851 1614 1463 | 2033 1151 850 538 312 247
Gastropoda 11
Amphipoda " 32 11 22 11 32 22
Copepoda 22 32 32
Isopoda 11 22 11
Hydracarina 11
Ephemeroptera: Baetidae 11 11
bDiptera: Chaoboridae 11
Diptera: Chironomidae 22 86 108 323 97 194 516 430 355 495 151 43 11 97 22 |
Diptera: Heleidae 11 151 54 54 32 43 11 22 !
Diptera: Psychodidae 11 22 22 11 118 43
Megaloptera: Sialidae 11 11 ;
|
EKMAN grab samples (3 each station, combined) [
6,7 AUGUST 1990
Oligochaeta 29 43
Amphipoda 86
Hydracarina 14
Ephemeroptera: Baetidae 43 14
Diptera: Chaoboridae 2899 14 861 230 947
Diptera: Chironomidae 588 215 445 316 29
Diptera: Heleidae 14 29
LKMAN grab samples (3 each station, combined)
2,3 NOVEMBER 1990
Oligochaeta 29 43 14 14
Decapoda 43 |
Hydracarina 14 |
Udonata: Gomphidae 14 1
Coleoptera adults 14 |
|
biptera: Chaoboridac 14 29 29 86 ‘
bDiptera: Chironomidae 43 14 14 29
Diptera: Culicidae 57 14
Diptera: Heleidae 14 14
dme Mo e ]
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HABITAT EVALUATION SHEET*

Source of suspected pollutant JW‘JLC{_{ UWI~#LL

je%ﬂrm (O .

LC.) Receiving Stream .,/dﬂ‘/{? Cfezi/_;_ /. Habitat Sampled lﬁ?’)}
Potential pollutants
g
quo Date 6 AM /‘7?0 Collector J% Recorder ZQK Hydrology: @ﬁ) BL
- /
Ecoregion C‘){,JJ KMM ﬂa»m Watershed Size Width q e
0 Length 20w
Gradient o 70_‘ o Depth L85
-------- Lt = 277 1= Nelocity NM
Land Uses (%): (Discharge)
Urban 0 Agriculture " . -
Silviculture 50 Other /pidu Z 25 [)OO/ "}( 28 w3
Substrate Composition (7
Inorganic AB BL Organic G@? BL
Bedrock 0 Emergent Vegetation f;
Large Boulders /) Submerged Vegetation A
Small Boulders 0 Brush/Logs/Roots |5
Cobble 0 Leaf Litter &5
Gravel Z Fine Detritus 5
Sand 2 Periphyton 0
% Embedédness 90 Algal mats 5
RIPARIAN AREA:
Vegetation (%): (KB BL Bank Stability Gga BL
Trees ) 1 Stable L
Shrubs Moderate
Grasses/Forbs ) Unstable
Rock Outcropping 0 — e e
Bare Ground 123 Predominant Forest Type:
Coniferous Upland
Deciduous ) Lowland /-
Mixed
WATER QUALITY: /1 oy q
Temp: _726 C. T. alk: 5 u” S f/-{”_ Jor 5ed. ey
pH: 5.9 T. Har: 5
D.0.: (.9 Conduc: 74 H&mm f / fe ' 5 [L’*‘ME
Turb: 52 bVOum C1: 22 8 99 5 Gumidler s 50% f,f,:,»
PO4: 0.2 Fe: 2t olfseile "J7
NOq: 5 S0, : '
3 A0 4 i T < Is -

*Adapted from Shackleford, B.

Communities: Biocriteria Development.

Fundutn

Rapid Bioassessments of Lotic Macroinvertebrate

Ark. Dept. Poll. Control & Ecology, 1988.
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HABITAT EVALUATION SHEET*

Source of suspected pollutant JW /LW‘P/_ o

A Vi
[_CZ_ Receiving Stream / 4@ ( @@é: !Q.Lf:g{a’m, O:Q 4:& Habitat Sampled [}QJH,,@

Potential pollutants

QBOU Krs)Date 4 A’Lu‘ X Collector Jz £ Recorder )Qg Hydrology: AB (\}fﬁ,’
Ecoregion G &4 Watershed Size Width 3.4/A
N ; Length 50 m
Gradient wunT? 295 ¢ Depth 0,403
- Velocity AM
Land Uses (%): (Discharg
Urban Agriculture Htws, | b (8
Silviculture _ Z Other I1»d. 30 f psmeK 1 fbbf Uo{. ’5’/“’7
Substrate Composition (A) =
Inorganic AB @ Organic AB @
Bedrock 0 Emergent Vegetation ;
Large Boulders 0 Submerged Vegetation A
Small Boulders 7) Brush/Logs/Roots 10
Cobble 0] Leaf Litter 18
Gravel ] Fine Detritus 50
QE:A\ Sand J&f Periphyton —
% \Embededness 845 Algal mats e 3

————————— — e ————

RIPARIAN AREA:

o)
20
10

Vegetation (/) AB Bank Stability AB @
Trees =y Stable L~
Shrubs Moderate
. Grasses/Forbs 60 Unstable
Rock Qutcropping 0] e —————
Bare Ground /b Predominant Forest Type:
Coniferous Upland
Deciduous — Lowland .—
Mixed
WATER QUAL;.TY:
Temp: 2.5 Cs T. alk: |7 1 .
pH: (.94 T. Har: /2. Dbf@* Vel r%_d_wwﬂ’ (ot
D.0.: 7.4 Conduc: 75
Turb: 55 Cl: 555 74-"-—{%
PO4: 0.28 Fe: 21 g#ﬁ;,_}g\ 3 L’/
NO3: 0.5 50, 5 & hbnsntt

Ded, Sl
z/"f So f:«:w 07 v ’(\./.'}4

v
\5 b%\d)‘ _;)’L A

*Adapted from Shackleford, B.
Communities:

Rapid Bioassessments of Lotic Macroinvertebrate
Biocriteria Development. Ark. Dept. Poll. Control & Ecology, 1988.
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HABITAT EVALUATION SHEET*

Source of suspected pollutant {(,UL/AL{,L

a@mHJ_

Cyrok

Receiving Stream

Lc3

Potential pollutants

Habltat Sampled ﬂﬂ-ﬂ—e

G 1 .
1590 hrg\; Date [, ,fjam 90 Collector ) !22 Recorder _J / )é Hydrology: AB B
< (=)
Ecoregion GC{Q Watershed Size Width 5 Z»,
*Length
Gradient A(} T 3(*C Depth JHED
-——— - - -+=- Velocity MH
Land Uses (Z Discharge
Urban Agriculture v ’
Sllv1culture 80 Other mBIjE 20 /w’ m Heaarnsd

Substrate Composition (4)

~
Inorganic AB Bl Organic AB ’B/i:
Bedrock 0 Emergent Vegetation e
Large Boulders 0 Submerged Vegetation 2
Small Boulders ¢ Brush/Logs/Roots 50
Cobble 0 Leaf Litter A
Gravel ) Fine Detritus %0
}1“40 Sand 5 Periphyton —
%\Embededness 94 Algal mats 0
RIPARIAN AREA: .
Vegetation (%Z): AB @Iﬁ. Bank Stability AB (Bl
Trees 50 Stable ~
Shrubs 20 Moderate
Grasses/Forbs 30 Unstable
Rock Outcropping (] ———————————— e e e e
Bare Ground 0 Predominant Forest Type:
Coniferous Upland
Deciduous L~ Lowland 4—
Mixed
WATER QUALITY:
Temp: 3| C. T. alk: 20 3 &}“'G-M_)
pH: _6.53 T. Har: 28 , "?]f‘
D.0.: _54 Conduc: 90 ? D i Q"‘u
Turb: ég Clis 33 5 ‘Q C
POy ;02,[3 Fe: 2%offscple) L '/ | ,
NOq: 4 S0, : 2 v O I
Nog: 5 4 // 0 ,.5*71(;4, 2 "¢ 6

*Adapted from Shackleford, B.

Communities: Biocriteria Development.

16
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HABITAT EVALUATION SHEET#*

Source of suspected pollutant 5-0(/\4411/_1, ﬂlm#
7 g
7

Receiving Stream

Potential pollutants

( A1 ends »_ Habitat Sampled (f}g!:/rm,,/ ééin e/

N\

J
(gu’wo Ar{)Date 2 Ab{,(; 90 Collector JZ?K Recorder )Qéﬂ Hydrology: @ BL
Ecoregion 6 4 Watershed Size Width 5,8 W
- X Length
Gradient /’«}fr 7° 73 ', ' Depth E;.i?,;u,
- Velocity M
Land Uses (%): Discharge

Urban

————— e e

Agriculture

Silviculture _ fi/) Other m;af?ﬂ{jﬂ 20

Substrate Composition (%),

Inorganic GED BL Organic an BL
Bedrock O Emergent Vegetation Z
Large Boulders 0 Submerged Vegetation Z
Small Boulders 0 Brush/Logs/Roots 4()
Cobble & Leaf Litter 25
Gravel 2 Fine Detritus 29
Hud) Sand 5 Periphyton —
% ‘Embededness gs Algal mats 2
RIPARTAN AREA:
Vegetation (%): AB BL Bank Stability AB BL
Trees 70 Stable P
Shrubs 25 Moderate
Grasses/Forbs s UnstaBle
Rock Outcropping 0 @ | e e e
Bare Ground [ Predominant Forest Type:
Coniferous Upland
Deciduous L Lowland &~
Mixed
WATER QUALITY:
Temp: _25 _C. T. alk: _20 3 EEnans
pH: 5.5 T. Har: 25 P - ;
D.O.: 2.6 Conduc: /) . 7€_wa gw{
Turb: é] Cl: r +
PO4: _0.1b Fe: + Sealt ) /’Jad §am7?f: A ;‘Jl
NO4: 0,5 S0, : 0 .
Noy: 023 : ’ ??emh)‘_- sot ot

*Adapted from Shackleford, B.

Communities:

Biocriteria Development.

Dpserved  Fronfuhos

Rapid Bioassessments of Lotic Macroinvertebrate
Ark. Dept. Poll. Control & Ecology, 1988.
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HABITAT EVALUATION SHEET*

Source of suspected pollutant ;U/"Lauu M&L

v VU
’]/C(} Z Receiving Stream /rm Q/mf Cﬂ,e}’ jQﬁ%‘Ls‘m @M Habitat Sampled ’]QOQ,

Potential pollutants

({2 20 }us}Date 7 A«,«,ﬁ 60 Collector Recorder Hydrology: AB @_L)
Ecoregion C‘I QP Watershed Size Width &5 il
i Length 3D a
Gradient A f'a: 245 &5 Depth G Z8m
- e i e e ] - Velocity NM
Land Uses (%): , (Discharg _26Lm3
Urban Agriculture T
Silviculture 100 Other ,H&!lﬂ{
Substrate Composition (%)
Inorganic AB Q@D Organic AB é;)
Bedrock O Emergent Vegetation C
Large Boulders 0 Submerged Vegetation 0
Small Boulders 0 Brush/Logs/Roots 10
Cobble A Leaf Litter 15
Gravel 0 Fine Detritus 20
Ml Sand [o Periphyton -
% \Embededness 90 Algal mats o)
RIPARIAN AREA:
Vegetation (%): AB 8D Bank Stability AB BL
Trees ' 55 Stable
Shrubs 7] Moderate [
Grasses/Forbs 0 Unstable
Rock Outcropping 0 - . .
Bare Ground A Predominant Forest Type:
Coniferous Upland
Deciduous - Lowland &
Mixed [
WATER QUALITY:
Temp: 23 C. T. alk: 25 4 [:'kmw
pi: A£,8 T. Har: 15 .
D.0.: 3.0 Conduc: 17 9‘1&*"‘{1‘% Fj’”‘f‘u’
Turb: 270 Cl: iL
PO4:  _0.26 Fe: 2?(,@ ,C&h.) H-'O j[r.)r Ma.
NOg: (. % 80, _ 2. e
NO: 020 ‘ q De’\d")a Sefoul

*Adapted from Shackleford, B.
Communities:

Rapid Bioassessments of Lotic Macroinvertebrate
Biocriteria Development.

Ark. Dept. Poll. Control & Ecology, 1988.
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Gmo

Source of suspected pollutant

HABITAT EVALUATION SHEET*

Receiving Stream L C]_

Potential pollutants

Habitat Sampled 6% ’N fﬁ\.j_ym —D.[

Lp,\pate 28 Sj:’p QO Collector .J !2é Recorder “)K Hydrology: AB BL
Ecoregion C% CJQ Watershed Size Width D.75
) ' Length | .25
Gradient (UL 7’0; 20 C Depth 0.08
—— B s - Velocity O
Land Uses (%): Discharge gz¢27jf
Urban Agriculture Fool vol! m>
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%): AB BL Bank Stability AB BL
Trees ) Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Quteropping @ === == | = e
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed
WATER QUALITY: B
Temp: 7). s T. alk: 5{] POO/ if%ﬁ\lﬂ p! :Uw?:)g.v/ Jr
pH: 5.10 T. Har: s ¢ -
D.0.: 4.2 Conduc: - /320 5% OJQ)W‘D»’L ://’_)J, 5 I,
Turb: _ (50 €l: 27,5 . g / :
PO4: _ Q.12 Fe: 27 57 uula, TN :}J),' [N vors
NO3: 3,5’ 504: {
NO,: d.00

*Adapted from Shackleford, B.

Communities:

Biocriteria Development.
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HABITAT EVALUATION SHEET*

Source of suspected pollutant

LC2

Receiving Stream

Habitat Sampled

Potential pollutants

;}f?/ /jixrhfj

/
Q’ | 20 \ pate 28 6.:{/3 '/1-0 Collector) 22/% Recorder JD’Q Hydrology: AB BL
N P _
Ecoregion &) C/() Watershed Size Width Z 5 A
. 2 Length 35w,
Gradient vyl T z7 (. Depth 0,72
e e e e e e e e e e e e e -— Nelocity O
Land Uses (%): Discharge
Urban riculture vy g
Silviculture - Other %20; VD( /7né;w
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (Z) AB BL Bank Stability AB BL
Trees Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Outcropping e e e o o e e e e e
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed
WATER QUALITY: '
Temp: 72 C. T. alk: 8
pH: .54 T. Har: [0
D.O.: 7.6 Conduc: %g
Turb: L0 Cl:
PO4: 0.8 Fe: _ 2,5
N03: e 804: | &
NOy: _D.06b

*Adapted from Shackleford, B.
Communities:

Rapid Bioassessments of Lotic Macroinvertebrate

Biocriteria Development.

Ark. Dept. Poll. Control & Ecology, 198
20
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(

Source of suspected pollutant

Receiving Stream L-C'E?

HABITAT EVALUATION SHEET#*

Habitat Sampled

Potential pollutants

lbb\ Date Z@ 6@9 Olo Collector J D[) Recorder JVA JDR Hydrology: AB BL
Ecoregion C%(:JD Watershed Size Width A/,/
—_— _ #Flength
Gradient dan | 53 C. Depth 9. 2L
———————— e e - Nelocity 0
Land Uses (%): (;ischarge)
Urban Agriculture
Silviculture Other 20"‘? U, Chumne/
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA: ]
Vegetation (%) AB BL Bank Stability AB BL
Trees Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Outcropping - e e
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed
WATER QUALITY:
Temp: ZL6.5 C. T. alk: 20 J_j&jf/\’ CUQ{ ﬁ 6 ? A’J»
pH: L. M T. Har: 3f2 / / r .
D0, .9 Conduc: 115 IruRn, [J,A.\ 3 7L Timg
Turb: 80 o4 5 34
P04t _0.76 Fe: 2 8§%/sk teif>) Cb// )
NO3: _ [, | $0,: _0.0 a;/ 3 ijj
NOZ: 0.0) 9 C

*Adapted from Shackleford, B.

Communities:

Biocriteria Development.
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HABITAT EVALUATION SHEET*

Source of suspected pollutant

Receiving Stream '?rC:C:l Habitat Sampled

Potential pollutants

(\Llog\) Date 233 )j%ﬂ (?U Collector,J!Bé Recorder JQK& Hydrology: AB BL
Ecoregion Watershed Size Width jl,ﬂq
7 Length
Gradient @)\:"L 75: 3; C{ Depth 0,22
—— e e Velocity o0
Land Uses (%): [Dlscharge\
Urban Agriculture .
Silviculture Other ® {ij CJS"‘QEUU—UU:” g
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%) AB BL Bank Stability AB BL
Trees ' Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Outcropping — - -
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed
WATER QUALITY: {}J @b/\ \
Temp: 29 C. T. alk: 20 [enef < [
pH: A ﬁ T. Har: [8 / | Q | e
D03 6. 8 Conduc: ?8 O~Jl€4/ /dxff 2,
Turb: 59 Cl: 3 9 » " (
P04= 0.25 Fe: 7., i ,’OFC> 1/‘:"1) \/V\f})‘j 5 /6\4///‘)}3"&
NO5: N. 9 504: 5 £ : i Jﬂ

Vo ‘Jf¥- ‘%klﬁﬂv lf) :122{}5
JJ’[J-Q’] /
//ﬂtj/ 7 Dew 0~

&ﬂ;. *JV- ’A»}fj

*Adapted from Shackleford, B. Rapid Bioassessments of Lotic Macroinvertebrate
Communities: Biocriteria Development. Ark. Dept. Poll. Control & Ecology, 1988.
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HABITAT EVALUATION SHEET*

Source of suspected pollutant

Receiving Stream 'T/EZC? 21

Habitat Sampled

Potential pollutants

‘ 60!2\ Date Z(()7 (7%[j 90 Collector ) Dé Recorder )t)@ Hydrology: AB BL
Ecoregion éL/P Watershed Size Width
) Length :
Gradient (JaN 7’0 £ '3fl.c/' Depth —?ﬁuvéfﬁ
e e e e 4 e r— Velocity [
Land Uses (%): Discharge —
Urban Agriculture
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%): AB BL Bank Stability AB BL
Trees Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Outcropping - ————————————— e e e e
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed _
WATER QUALITY:
Temp? s T. alk: 55 e epm /,'042"//65{7/ C/l, Lj‘ =52
pH: T. Har: :
D.0.: Conduc: )’[ﬂ 0/{% u)ﬂf«‘?-( ///’@';‘:/3
Turb: Cl: o o Al
PO, : Fe: aessible. Lef# Deydy
NO5: $0,: - . . /
N0y : D) am//mp /A /p/;.(c,

*Adapted from Shackleford, B.

Communities: Biocriteria Development.

ﬂ/b ez 5M/—27,f.:

Rapid Bioassessments of Lotic Macroinvertebrate

Ark. Dept. Poll. Control & Ecology, 1988.
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Source of suspected pollutant

HABITAT EVALUATION SHEET?*

Receiving Stream i«C’l

Habitat Sampled

Potential pollutants

Date tg {2;4 EZQ CollectorJDE Recorder 5! Z?K Hydrology: AB BL
Ecoregion Watershed Size Width
Length
Gradient Depth
---------- Velocity
Land Uses (%): Discharge
Urban Agriculture
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
7 Embededness Algal mats
RIPARIAN AREA:
Vegetation (A AB BL Bank Stability AB BL
Trees Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Qutoropping = | ==—=- ——
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed _
WATER QUALITY:
Temp. Ié.gc. T. :alks: 5' Q (CI;.J } P
\CJ 5.8 T. Har: I{%_' {Q e o
D. 0.. 5.6 Conduc: 9
< Turb: _ 8% cl: f?_»s' Wit Jesed vt );JW‘{:
POy: A Fe: - ! <
NO5: _L—g,?— S0,: _24 Uputs Had d/ Sirst v
NOz: .0[9

*Adapted from Shackleford, B.
Communities:

Biocriteria Development.

Rapid Bioassessments of Lotic Macroinvertebrate
Ark. Dept. Poll. Control & Ecology, 1988.

24



[
\

-

IS

HABITAT EVALUATION SHEET#*

Source of suspected pollutant

Receiving Stream LC 2

Potential pollutants

Habitat Sampled

Date /" OOf 6}0 CollectotJZQ!g Recorder JD& Hydrology: AB BL
Ecoregion Watershed Size Width
Length
Gradient Depth
————————— -+- Velocity
Land Uses (%): . Discharge
Urban Agriculture
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%): AB BL Bank Stability AB BL
Trees Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Outeropping - === == | ==———————emeerer e e e
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed
WATER QUALE;Y:
Temp: { Gs T. alk: g uFUVUU* 190,
pH: 5,5 ) T. Har: <i 5LLH*A#7 /JNﬂI
D.0.: RB.4 Conduc: 7% J e ’,fﬁé
Turb: Cl: 2 bf /
POy4: 5\:;% Fe: f.%f g._ﬁ 7%,\;,47 L’Jf'-‘““"’j‘-
NOq: Vi Y & SO, :
NOp: 0.073 ¢ %’mufw He 5“‘*1*’ L5

*Adapted from Shackleford, B.
Communities:

Biocriteria Development.
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Rapid Bioassessments of Lotic Macroinvertebrate
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HABITAT EVALUATION SHEET*

Source of suspected pollutant

LC 3

Receiving Stream

Habitat Sampled

Potential pollutants

Dater 0“; 90 Collector ,J Qé Recorder (JZ)K Hydrology: AB BL
Ecoregion Watershed Size Width
Length
Gradient Depth
—-—— - Velocity
Land Uses (%): ; Discharge
Urban Agriculture
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation

Large Boulders

Small Boulders

Submerged Vegetation

Brush/Logs/Roots

Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%): AB B Bank Stability AB BL
Trees ) Stable
Shrubs Moderate
Grasses/Forbs Unstable

Rock Outcropping

Bare Ground

Predominant Forest Type:

WATER QUALITY:

Temp: Z{0 _C. T. alk:

pH: T. Har:

2) D.0.: , Conduc:
Qb‘ Turb: Cl:
POy .[8 Fe:

N03: 804:

AT

N02:

e

Coniferous Upland
Deciduous Lowland
Mixed
Fled T["m.) i ./Em;u
Cﬂpuwxéﬁi}u_a ¥ ﬁﬂﬁiﬂief bt

Ujétﬁi:f- /&ﬂj' beai ;2 ‘ictkdffi‘

*Adapted from Shackleford, B.
Communities:

Rapid Bioassessments of Lotic Macroinvertebrate
Biocriteria Development. Ark. Dept. Poll. Control & Ecology, 1988.
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HABITAT EVALUATION SHEET¥*

Source of suspected pollutant

Receiving Stream :7_C1{1 ,

Habitat Sampled

Potential pollutants

n
Date [7‘ 0%70 Collector Jpé Recorder Jégé Hydrology: AB BL
Ecoregion Watershed Size Width
Length
Gradient Depth
- -=——1= Velocity
Land Uses (%): Discharge
Urban Agriculture
Silviculture Other t
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%): AB BL Bank Stability AB BL
Trees ' Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Outcropping @ = = = == @ | = e e e e e e e e e e e
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed
WATER QUALI %Y f; E /
Temp: Cs T. alk: . i _ijﬂg/’ly
pH: 5 T. Har: ZE ¢;)thuﬂ ”7” ;Z, z>€2ujy
D.0:: . Conduc: m H,O
Turb: c1: 26 lﬂcmj A.u(_% |5 om ”bf/f‘
P02 22 Fe: [.02 L
NO3: 25 S0, : A TL&”“ de 7—”# Vi
NOZ: alOZ‘I

*Adapted from Shackleford, B.

Communities:

Biocriteria Development.
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Rapid Bioassessments of Lotic Macroinvertebrate
Ark. Dept. Poll. Control & Ecology, 1988.
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HABITAT EVALUATION SHEET*

Source of suspected pollutant

Receiving Stream (T-K:C: :Z

Potential pollutants

Habitat Sampled

Date 2‘7 ’?’/‘L*fp Collector JD)Q Recorder Hzg Hydrology: AB BL
Ecoregion Watershed Size Width
Length
Gradient Depth
-------- —_— —-———+- Velocity
Land Uses (%): Discharge
Urban Agriculture
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%): Bank Stability AB BL
Trees ' Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Outcropping —— e e o
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed
WATER QUALITY:
Temp: i7_c. alk: )

2 pH: 7 Har: ZE /7 . v D J i
o ok 38 s I ded iy 2 Derdy Saphe
\ . . » f / - [ZLZ;;
\ POs: _0.19 Fe: _),70 /O'D‘e wd @ 15 o ,{%‘z Q

NOy: _(),40 50,: =22 o L itz
NOp: 0.005 NPy Y e limg SO

*Adapted from Shackleford,

Communities:

Rapid Bioassessments of Lotic Macroinvertebrate
Ark. Dept. Poll. Control & Ecology, 1988.

Biocriteria Development.
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HABITAT EVALUATION SHEET#*

Source of suspected pollutant

Receiving Stream ZL-(i/

Habitat Sampled

Potential pollutants

SR}
{\W\ Date ZA/OU C?O Collector\.}@é Recorder Jzzé Hydrology: AB BL
0°
0%$60 Ecoregion Watershed Size Width
\ Length
Gradient Depth
Velocity
Land Uses (%): Discharge
Urban Agriculture
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
) Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%): AB BL Bank Stability AB BL
Trees ) Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock Outcropping -
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed B
wxrgr;m QUAL/IgTY . ¢ poatk: J0 ﬁuJ@QAMTN] wd. Cow ng In I p —
p: (D L. « a H ,}
" pH: 5,7 T. Har: 25/ M pupd onm '(J;Dw& & 20 17 '/“
. D0, 2:3 Conduc: 35 bur. 5 - %avT
; 4?‘ Turb: _Z5 Cl: [ 1%(&”1 . ?OAM? 9 0 ot
P‘\Y ‘ PO4: 0.0 Fe: U&& Her 501l A/S*b_){mﬂjfu- ﬂ‘ﬁﬁmj
gg:ﬁ 00 S04 377 Hy o dangdordlr of o e fad
23 0,020

W /

*Adapted from Shackleford, B.

Communities: Biocriteria Development.
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HABITAT EVALUATION SHEET*

Source of suspected pollutant

Receiving Stream ZLVC,Zl

Potential pollutants

Habitat Sampled

iy

*Adapted from Shackleford, B.
Communities:

Biocriteria Development.

30

\/{yﬂ‘ ' Date 3 AfDU 40 Collector JDé Recorder JQé Hydrology: AB BL
&0’ Ecoregion Watershed Size Width
V¥ ) Length
‘QD Gradient Depth
\ e e e e e - Velocity
Land Uses (%): Discharge
Urban Agriculture
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%): AB BL Bank Stability AB BL
Trees ' Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock OQutcropping ——
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed _
WATER QUALITY: Ke ‘
Temp: 18 ¢©. T, alk: /(2 C,OUH/LL& 5 S /
pH: é,[ T. Har: QQ
t. D.O.: Conduc: 95 3 Ekyv{uq; jqu :N‘j]/*"
,}/’\ Turb: % Ccl: B.5 /
'{._ PO4:  0.(4 Fe: I.% )éz,apw )m;l}»j G Aﬂmﬂ {..9,4,
“ NOB: Q: gz 504:
i NOy: 0,072 O sored  Fundudas

Rapid Bioassessments of Lotic Macroinvertebrate
Ark. Dept. Poll. Control & Ecology, 1988.



Source of suspected pollutant

HABITAT EVALUATION SHEET#*

Receiving Stream LCE

Habitat Sampled

Potential pollutants

/[[V"‘Q Date Z /L/DU q D Collector J Dé Recorder JZZR Hydrology: BL
0 . Ecoregion Watershed Size Width
i4Q’ 6 Length
) Qn Gradient Depth
\ —— -—+- Velocity
Land Uses (%): Discharge
Urban Agriculture
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (A) AB BL Bank Stability AB BL
Trees Stable
Shrubs Moderate
Grasses/Forbs Unstable

Q\_\’

Rock Outcropping
Bare Ground

Predominant Forest Type:

/TgﬁﬁﬂLW\J’J/‘

5 batiats ;,17’-'4‘

Coniferous Upland
Deciduous Lowland
Mixed .
WATER QUALITY:
Temp: 235; C. T. alk: /0 \35 C]équ &/4%%
pH: 552 T. Har: 20 ,
.2 7.4 Conduc: 85 j t!’VIMS .
0 Qﬁ (Turb: 16 €1s 10
POy: 0.35 Fe:
NO3: _0.20 s0,: _ZZ W“‘ﬂ/‘ 9 6 am }Wf'f?

*Adapted from Shackleford, B.

Communities:

Biocriteria Development.

o fivst {7/ (6 Pr»ﬂ?ﬂ
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Rapid Bioassessments of Lotic Macroinvertebrate
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HABITAT EVALUATION SHEET*

Source of suspected pollutant

Receiving Stream 7/tf ! Habitat Sampled
Potential pollutants
/ol Date 2 /(/01,/ 10 Collector JDé Recorder J 22 g Hydrology: AB BL
VI
| _ Ecoregion Watershed Size Width
ﬂ;lb Length
1 5P Gradient Depth
\%" -_— ——— Velocity
Land Uses (%): Discharge
Urban Agriculture
Silviculture Other

Substrate Composition (%)

Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel ° Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (Z) AB BL Bank Stability AB BL
Trees Stable
Shrubs \ Moderate
Grasses/Forbs Unstable
Rock Outcropping
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous ~ Lowland
Mixed B
WATER QUALITY: 5
Temp: o8 T. alk: ﬂ O] /
ot B ‘urig T. Har: 25 u e Uf Mmmﬂ 5 am
Conduc: (15
7 e 22 . 2 Toote 424wt ;W& ot
POy4: 1,77 Fe: %,2% -~
NOz: 0,06k

1 /6uw€£ S urnt {IAL m”

wﬁ/ﬁgw)

*Adapted from Shackleford, B. Rapid Bioassessments of Lotic Macroinvertebrate
Communities: Biocriteria Development. Ark. Dept. Poll. Control & Ecology, 1988.
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HABITAT EVALUATION SHEET*

Source of suspected pollutant

Receiving Stream TCCZ

Habitat Sampled

Potential pollutants

]'M " Date Z/UDU 90  collector \JDé Recorder,!pé Hydrology: AB BL
‘400"4 Ecoregion Watershed Size Width
6[ Length
l Gradient Depth
-t+- Velocity
Land Uses (%): Discharge
Urban Agriculture
Silviculture Other
Substrate Composition (%)
Inorganic AB BL Organic AB BL
Bedrock Emergent Vegetation
Large Boulders Submerged Vegetation
Small Boulders Brush/Logs/Roots
Cobble Leaf Litter
Gravel Fine Detritus
Sand Periphyton
% Embededness Algal mats
RIPARIAN AREA:
Vegetation (%): AB BL Bank Stability AB BL
Trees ' Stable
Shrubs Moderate
Grasses/Forbs Unstable
Rock OQutcropping | ==———- - -
Bare Ground Predominant Forest Type:
Coniferous Upland
Deciduous Lowland
Mixed B
WATER QUALITY:
Temp: /7,5 C. T. alk: [0 /U(W flif J@Jﬁ :wa/{}kf‘/
pH: _ 6.0 T. Har: _Zp Pﬁ _ ‘ /
7 D.0.: 3.4 Conduc: _ 80 K%j 7 ﬁ-, MW
f-, Turb: _3() Cl: 12,
v PO4: _0.21 Fe: (0,72 o 13 — . 2
1% NO3: _0.10 S0,: _20 Sodgpact :""“’f’&f 3 £ kraun
NOy:  (.0/3 9}’ A ot .

*Adapted from Shackleford, B.
Communities:

Wile, fwek = 4 fvit

]\
S hg )

Rapid Bioassessments of Lotic Macroinvertebrate

Biocriteria Development.

Ark. Dept. Poll. Control & Ecology, 1988.
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" '-'..: ) o4 ALY (Pa
"?/( Uit A i e
’ “"ﬁa}rrrw.-u_}\'ci P )

BENTHOS ENUMERATION ~ J

Date: Zg 5{’/}’ ?ﬂ Dredge size: @h.é}j) / L{L Factor: //7534
Location: Qﬂ/e Qfﬁt,é " JO-IQZ}’IT?‘K G) /H’é

—

woses:_Doudy Stswplns (Begeh Th) =2 sh. dryl2-054.)
sz. (g 2, MHon foTr -

Count or n<:~./m2 Sta ZCZ—:CL

stalll-b | sta _L_él_ﬂc\_ sta LC3-a | sta L(C3-4
o < W 7| 4 | W

Sample No.—-=» ;_fﬁ

: ¢ 1 = 3
A\ Chironomidae /8 | 1ag ,_{/ |5 10 || gl Z |5 2
\ Chacboras / ‘;; ; 1 2 # i 22 | B /8 i | 3
\ Oligochaeta 253 ‘ . /oL 40 % | 35 - 50 . i
Hexagenia il | ’ﬁ; i . -g"_
|

Damselfly numph

> Dragonfly nymph (LJ?(“ 1 2.

i . sl
> (o mtsltios (ot

\ plifpites 14

N [

VoY Lepimas

;He[aaﬁx o |

/}//@wa | = |

Depth

Bottom temperature |

Substrate
characteristics
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BENTHOS ENUMERATION

Date: Zﬁ gc-[? }D Dredge size: d}i}#(?’ - /({J ) Factor: /7; 7‘;,('?

¥ 4 T
Location: Zﬁ’u-ﬁ ()’LQCJZ. < f@é"}:ﬂ M

J414Q5“B;fTL Cay /4?7L'

Notes: D"Z*‘-du :0*"“4/’v.b /3 2k .;ﬁ)

" e

lae 2 211 Kl i

Count or no./m2 _\-S\i‘:a tf-!cﬁ—[_, Sta /7 4 Sta I/CCZ»E Sta 7/_' L]-L | Sta

@ﬁi T 4 Gl 4 | 4

Sample No.-=>

x

- Chironomidae Eg/! 374 - _ : : 1./5} BE .,'%Ol £

™ Chaoborus 55 ,i‘ ‘

\ 0ligochaeta %‘ ; - 282 | 79

;1:lé i, 3 £

S Ressgenta B )i [B@ |8

/- semmsmrigze-f|d wet pth

A
{ s
R

N

S NemEesta ) f Mk |

Damselfly numph

>

T e
P o B
HE S

3 Qragonfly nympr(ubd\

% Hje(:a;.,&u E

o
-
—
N
o
Ur%

§ S’dﬁ £ grarnk

TS

S Mo (o, /g@@ s

G
% 1
“-Lﬁ-b_?j

th: el

iﬂ_ﬁ¥5~ﬁ£§ﬂiﬁﬂﬁaﬁﬁﬁﬁhﬁf i) s

e

heia

-

§

@ Furs LR ,,  3
o .
L&m

g‘&

\Gespry

Depth

Bottom temperature

Substrate
characteristics
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Date: /q OC{' 9‘0

BENTHOS ENUMERATION

Dredge size: [pﬂnd;.ﬁ - /%ﬂf 7’) Factor: /0. 1= 8"/

Location: LUU& Gﬂb& *721‘,(&/17/9 //‘:pz/( ” J@%ﬁm Co, /b’é.

Notes:

03,

Vige [y 2] 4bis 4aT

Z

Count or no, /m2

sta LL/-]

sta £l2-4

Sta Z_szb

Sample No.~

No.

Sta LCI—@{T;
. |

| M.

| b,

e

o

i
v
BT

No.

~ Chironomidae

12

i

&5

\ Chaoborus

\ 0ligochaeta

=

) Hexagenia Ha)«/ﬁz@s(%@

i

T =

:; -

: 3 iy
. =
[

| 2

8 )

a v
Pa -
E.’
L
)

fe e oy i
- T 7 By g

Sphaeriidae ik ?3! b £ ¥ :

% i s M 49 !
s 1 B4 z [

-bicula gis ; ] ; :

o : ELERT : % 1L
Nematoda 4 o 5 L Mgl
) 3 b g p HRll &

Damselfly numph

\ Dragonfly nymph [Ll‘éﬂd'

h _——

S Heloidas

) 0 ton Dl/}@aé&h‘"ﬁﬂ

N G Sintedy

\ Mrﬁ.zﬁ: ;{t[{'%

¢l ”

T A

Fi

Depth

Bottom temperature

Substrate
characteristics
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Date:

BENTHOS ENUMERATION

) 7 0.9{' 6‘9 Dredge size: /D‘:ﬂ‘%{j ’/ [t[ i )Factor: /d, 7584

7
Location:_Loye (yeef + A2 C%/a Grock, Jebbyrsm Co At

notess_ ) @nd andfsuict sulsbite sapplow, 2 ead site
1 45 Juts

ML 2y
£ . ¥/

Count or no./m2

Sta fmj: o

sta TCC/-h

Sta 7’CC 2 "b .

Sample No.-=»

\ Chironomidae

297 | 23

or

=

Sta w'a‘u
W, |t '

2

> Chaoborus

252 |

178 |

N Oligochaeta : 211

A Sphaeriidae ; T }

Tm 6{’9;“2 }wwaﬂ Ei V’z.
Damselfly numph * & &

Dragonfly nymph

Siades ot

A Gfu 1";’?%7

A Aw‘ﬂ/{_ﬂl’fﬂ{,@/

s
~ | ™ |W |~

5”&@&4@&

7

Nb.

4 -
5 -
/3 L
;Z : I—
Z.

- -

Depth

Bottom temperature

Substrate
characteristics
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BENTHOS ENUMERATION

N

Date: Ei flzdﬂf ﬁ?C) Dredge size:(iz%vau;, ,) JQ'L) Factor: /(0. 75 5

- / 74
Locatio@f /4( /M}/f M} \_}‘('%/LS(H{L ()ﬁ. Aré,

Notes=ﬁ&@_ﬁ%MM4ﬁ Amﬂﬂﬁf@; 3 sach 22 \/2‘:/‘7/(4*7»&4/'
Yoge (.3 Mo dals

Count or no./m2 sta LC/-A Sta éc_;—a sta _L_Q:Z' 5
Sample No.--» No, * b _:‘,' AL (M : Ab. ‘ :
~>Chironomidae 2 | 985 30 | B2 g
Chaoborus | § B e
) Oligochaeta 62 | 37 :"'_: t /g
Hexagenia h | &
Sphaeriidae ‘g it : _
- vhicrie gﬁ -~
" Nematoda A
T —— L g6 *
Dragonfly nymph e ;
> 0o Digha (hatis )| [ |E ok |
S v  JAF i i
E*,ff%lﬁilagn e A 74L : =3 2
25 % Aarps ng (B 3
e :

Depth

Bottom temperature

Substrate
characteristics

39




BENTHOS ENUMERATION

D.aﬂ:e?’3 /o 90 Dredge sizé-é@ﬂ %p’ i '4 2) Factor: /ﬂ; 7584
. Location: Z—OV{’/ F/’PJ v 7/_4{ [/A/% &-&&é‘, J—@%Qéﬂq &, /47'%;

Notes: h L 5!’154’1-41( ﬁ{/v;-ﬁ}«(/u-,,' 3 LA dh _,’4\‘12
&;124; > j%ffj A2l

Count or no./m2 Sta é{__z-c Sta &2—&, Sta Z_C'sz Sta Zé’ f—c Sta EC_'/»@%

samle vo.-> | Ab, MR 1L (W8 00 |[TBEE ). |00 v [WHE

- Chironomidae |8 & , 45 e ¥ ‘_' 40 13 . 55 » : - L/é

Chaoborus 7! :'5 'ié' 9 §' 1 ;{_ -;

y Oligochaeta 47 |# 265 |3 5| /50 ’ i EA /89
~ Hexzagenba /M4T 77 .

Sphaeriidae i
- £

p & g 7 . ‘ == ! I
“ -bicula ) g -
o EE=T : = T ==
Nematoda : .ﬂi ’! % - e ﬁ
|85 ¢ j& e wh 5 ;
2 DN i g e E

Damselfly numph 5

Dragonfly nymph ¢ ;
i g
> Hefedu, . 5 @ % Z

Sj'd@ lirmg | |

= 7
7/

R

Depth

Bottom temperature

Substrate
characteristics
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Date: Z- A/W

qo

BENTHOS ENUMERATION

= Location: /gue &00‘1 R( TAZ /d/uv-/}/?

Dred/geés:.ze()(’fﬂ/" //‘! /  Factor: )d 75;@/

jdé/umn (3. /ﬁfé

Notes: )’&gﬁ(d WWW’BQ S1te

ist 3045 4l dati

Count or no./m2

sta 722/-4

Sta 7CC1-¢

Sta TCC._Z' <

Sta 7C24

sample No.-> | b, |MUAE| b x| o |BORE| b |2
\. Chironomidae 14 168 4 g { . (] . B . 9 ] :
N Chacborus _:rg & | e If”"
> Oligochaeta 107 79 | 50 29 3
\ osasanse HoyHiel || |1} *-
Sphaeriidae ?’ g L5
gl 0| 3 L E
Damselfly numph
Dragonfly nymph :
N Heleidee ¢ |5 L T
= Lwpliads (S 2 fea | AEE 2
N 55#9&44 | i PO HE o B
AL T T
Ol Diptos Cl) i

Depth

Bottom temperature

Substrate
characteristics
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BENTHOS ENUMERATION

Date: C; 7 A‘h—a ?O Dredge size: (/(é ) )(3

N Location: me@ CV@Qk (6/4043)M Tan

UJQ-#1§f15611 C; ,44)1é

Factor: - /Il/. 35

célt,w (peck /f7./4bgg/)

Notes: 9 [¥tn d&whs

(unslyzed JD0)) 23 0 70

Count or no./m? sta LC/ Sta LC_Z_ sta LC3 sta 7CLf sta 7Cc7
Sample No.-=» ’ﬁ' b f 4%, K _ ?-'F # #
T Z 3 - &
Chironomidae 4[ iR /5 g |- f 43 gf b e 22 ﬁ_ 2—
. Y & o oh Bl hk. b
\. Chaoborus 202 &8 / =% ﬁ O | [(a éé
£
P Oligochaeta 2 ‘E ’97
Hexagenia :1 : } »
Sphaeriidae 3
o {Bicula _ i
Nematoda Zw; ¥ ‘:fé
Dan'lselfly numph 5 18
Dragonfly nymph :
. ol 1 £ &5
2 y 4 - / B 1B
\L . é % g
\‘\ , / v ) i-.~ :
S0 wlih Ty 1 i ,
ffib/egﬂ_s } : z i s

Depth

Bottom temperature

Substrate
characteristics

42




BENTHOS ENUMERATION

Date:2,_3 /l/dlf 40 Dredge size: (Xé ﬁ Ekr..p__ Factor: /5[. I5
. Location: Z«ﬂb’ﬁ é’m 7 W 6‘-‘7 éfi{ \)[%,.ZJ)LQYS’M_ Q.; A?’A

Notes: E-[_pl. J [M Mm-ﬁzj
@_A@Z&A (pr) 29 Nw 90

Count or no./m? stall/ | Sta LLZ sta 72
camste vo-> | 1 |GONE) Ao | . PR
Chironomidae 2 | o G 2. N
Chaoborus / G il & 4% & e
* Oligochaeta 2 5 ‘ / n
Hexagenia ; I i
Sghaeriidae = = . - L

A
~ ~bicula T
- ’ 4

Nematoda R | ;’4

™ Dragonfly nymph (ﬁwpﬂ\ o L I
Decapola @Sﬁiwm, : | Wa ‘. WEa
Heldidas | | .
> ady0f Hoothe : — =

s Wit vy | T

Depth

|
g}; -5

;%.. ‘b‘

¥
jageny
ﬂmﬁi
1 T 9 'l -:: ‘-;_;',_"” v :‘;“_ B = = i 1
TM
'"{L

Bottom temperature

Substrate
characteristics
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APPENDIX D

SEDIMENT SETTLING DESCRIPTIONS

Date collected: 6,7 August 1990

LC-1:

LC-2:

LC-3:

TCC—1:

TCC-2:

100mm of uniform gray sediment (size medium-coarse); no layering;
silt and sand mix; iron-containing water on top (orange)

78mm layer of coarse, dark gray; 15mm layer of medium—coarse
gray; and émm layer of medium, light gray; water on top light
grayish-yellow. Coarse layer contains fine white sand.

104mm layer of coarse, dark gray; 9mm layer of medium-coarse;
lom layer of medium; l4mm layer of medium-fine. Water on top
light grayish-yellow (more gray than LC-2).

Single 107mm layer of medium—coarse, dark gray (almost black
with lots of organics). Water on top partially translucent
yellow—-orange.

Single 94mm layer of medium-coarse, gray. Water on top partially
translucent yellow-orange.

Date collected: 6,7 November 1990

LC-1:

LC-2:

LC-3:

TCC-1:

TCC-2:

85mm layer of medium-coarse, dark gray; 18mm layer of very fine
brownish material. Water on top brown.

Single 82mm layer of uniform, medium-coarse, dark gray sediment.
Water on top light yellow. i

Single 115mm layer of medium gray, medium-fine sediment. Water
on top translucent light yellow.

80mm layer of coarse, dark gray; 5mm layer of fine, light gray
material. Water on top layered--27mm of yellowish and 12mm of
translucent pale water.

80mm layer of medium-coarse, dark gray; 4mm of fine, light gray;

23mm for very fine, medium—-gray material. Water on top layered--
10mm of dark yellow and 10mm of light yellow.
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