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EXECUTIVE SUMMARY

The objectives of the April 17, 2008 study included the physio-chemical and benthic
macroinvertebrate community characterizations of Rogers Creek and Island Creek in the vicinity
of Crossville Coal, Inc. removal operations. Both stations were sampled for benthic
macroinvertebrate community composition, physio-chemical composition, (pH, temperature,
conductivity, and dissolved oxygen) and habitat characterization.

Physical conditions at the two stations were similar with a substrate of boulder, cobble
and gravel. Flow was approximately 6.6 cfs at Rogers Creek and 43 cfs at Island Creek. Habitat
was assessed to be “Not Impaired” at both stations. In terms of water quality, differences
between the creek stations were minimal. |

Benthic macroinvertebrates were collected and analyzed according to Tennessee
Bioassessment procedures and additional community measures as presented by Pennington and
Associates, Inc. (2006). Additional community structure analyses included Shannon's Index of
Diversity, Pielou's Evenness, Jaccard's Coefficient and Percent Similarity. Both Creeks support
a diverse benthic macroinvertebrate community within each study reach. At least 27 species
were taken from Rogers Creek and 32 from Island Creek. Stonefly species were dominant at
both locations. Diversity Indices and evenness values were high at both locations, indicative of
diverse benthic community structure existing under good water quality conditions. A
comparison of the stations using Tennessee’s Bioassessment metrics has both stations scoring as
non-impaired and supporting.

In conclusion, it appears that the benthic macroinvertebrate community at both stations is

diverse and represents aquatic communities under little or no impairment.

Pennington and Associates, Inc. Page 2 of 37




INTRODUCTION
Pennington and Associates, Inc. (PAI) surveyed Rogers Creek and Island Creek
downstream of Crossville Coal, Inc. company’s operations, Cumberland County, Tennessee on

April 17, 2008. The survey was conducted to determine physio-chemical and benthic

macroinvertebrate fauna characteristics of the creeks below the influence of the coal removal

operations. The survey was accomplished as part of a permit requirement and followed the
established protocols established by the State of Tennessee (TDEC 2006).

Since macroinvertebrate populations are more indicative of the relative health of a
stream, attention is normrally focused on this group. Macroinvertebrates are found in all aquatic
habitats, they aré less moi)ile tharnr most othéf. groups”orf aquétié éfgaﬁisms, such 'ais ﬂsh, they are
easily collected, and most have relatively long periods of development in the aquatic
environment. Thus, macroinvertebrate species should reflect deleterious events that have

occurred in the aquatic environment during any stage of their development.

Pennington and Associates, Inc. Page 3 of 37
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SAMPLING LOCATION
Sampling locations are shown in Figures 1 and 2.

Rogers Creek — Located in Cumberland County, just upstream confluence with Yellow
Creek, Latitude N36°00.115”, Longitude W084%47.001° (Figure 1).

Island Creek — Located in Morgan County, approximately one mile upstream confluence
with Emory River at road crossing near Catoosa, Latitude N36%03.182’, longitude
W084°40.030° (Figure 2).

Pennington and Associates, Inc. ' Page 4 of 37
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Figure 1. Roger’s Creek, 4/17/08.
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PHYSICAL CHARACTERSTICS

Rogers Creek and Island Creek originate on the Cumberland Plateau at an elevation of
approximately 2300 feet. Rogers Creek in Cumberland County flows northwest to its confluence
with Yellow Creek while Island Creek in Morgan County flows east to northeast to the Emory
River. Usage of the watershed is primarily agriculture, forest and some coal mining.

Physical characteristics of the sampling sites are summarized in Table 1. Rogers Creek
was approximately 24 feet wide (Photo 2) 8 inches deep and had a flow determination to be near
6.6 cfs. A pebble count had the substrate at Rogers Creek to consist of mostly boulders (43%)
cobble (28%) and gravel (13%). Island Creek (Photo 1) was 36 feet wide and 10 inches deep.
The flow at Island Creek was near 43 cfs. The substrate at Island Creek was mostly cobble
(54%), gravel (21%), boulder (17%) and small amounts of sand (7%). Habitat at both locations

scored as non-impaired.

Pennington and Associates, Inc. Page 7 of 37
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MATERIALS AND METHODS

At each of the two stations, two ~Im2 semi-quantitative riffle kick samples (SQKICK)

were taken in the runs and riffles at the area of low and high velocity. The two ~ 1m?2 Kicks
were taken in equal proportions using a coarse 500 ym mesh kick seine. In the field, the samples
were transferred to plastic containers labeled on the outside and inside of the containers and
preserved with 10% formalin.

In the laboratory, all benthic samples were washed in a 120-micron mesh screen. After
washing, the macroinvertebrates were removed from the detritus using Tennessee Protocols (200
+/- 20% individuals) under 5x magnification and preserved in 85% ethanol. The organisms were
identified to the lowest practical taxonomic level (genus) using available keys (Pennington and
Associates, Inc. 2006) and counted. Identifications were made with a stereomicroscope (7X to
60X). Slide mounts were made of the chironomids, simuliids, oligochaetes and small
crustaceans, and identifications were made with a compound microscope. The chironomids,
simuliids, and oligochaetes were cleared for 24 hours in cold 10% KOH. Tempbrary mounts
were made in glycerin and the animals returned to 80% ethanol after identification. When
pérmanent mounts were desired, the organisms were transferred to 95% ethanol for 30 minutes

and mounted in euperol.

SUBSTRATE DETERMINATION

A classification of substrate based on the size scale proposed by Wentworth (Compton

1962) was used to categorized the substrate. A 100 pebble count was conducted at each location

... following procedures'developed by Bevenger and King (1995).- This classification of detrital

sediments is by grain diameter and is as follows:

Diameters Approximate Inch “Name of Loose
Equivalents | Aggregate
>256 mm >10 inch Boulder
64 to 256 mm 2.5to 10 inch Cobble
2 to 64 mm 0.08 to 2.5 inch Gravel
1/16 to 2 mm 0.002 to 0.08 inch Sand
1/256 to 1/16 mm 0.00015 to 0.002 inch Silt
<1/256 mm <0.00015 inch Clay
Pennington and Associates, Inc. Page 8 of 37




COMMUNITY STRUCTURE MEASURES

Core benthic macroinvertebrate community metrics were calculated for each station and

compared to the Tennessee ecoregion reference data base (TDEC 2006). Seven core metrics

were calculated and include:

1.

Taxa Richness (TR) — Total number of distinct taxa (genera for comparison to
Tennessee ecoregion data). In general, increasing taxa richness reflects increasing water

quality, habitat diversity and habitat suitability (KDOW 2002).

Ephemeroptera, Plecoptera, and Trichoptera Richness (EPT) — Total number of
distinct taxa within the generally pollution sensitive insect orders of EPT. This index
value will usually increase with increasing water quality, habitat diversity and habitat
stability. (Plafkin et al. 1989).

North Carolina Biotic Index (NCBI) — The Biotic Index was originally developed by

Hilsenhoff (1982) as a rapid method for evaluating water quality in Wisconsin streams by

summarizing the overall pollution tolerance of a benthic arthropod community with a

single value from 0-5. Hilsenhoff (1987) later refined the index and expanded the scale

from 0-10. The biotic index is an average of tolerance values, and measures saprobity
(pertaining to tolerance of organic enrichment) and to some extent trophism. Range of
the index ranges from 0 (no apparent organic pollution) to 10 (severe organic pollution).

Tennessee and KDOW use tolerance values developed by North Carolina Division of

- Environmental Management (NCDEM) (NCDENR 2006)-and these-values were used in -~

this study. An increasing Biotic Index value indicates decreasing water quality. The
formula for the Biotic Index is as follows:

xt;
NCBI= ) =:L
n
Where: x; = number of individuals within a taxon
t; = tolerance value of a taxon
n = total number of individuals in the sample

Pennington and Associates, Inc. | Page 9 of 37
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According to Hilsenhoff (1987) the calculated Biotic Index values for Wisconsin streams reflect

the following:

Biotic Index Water Quality
0.00 - 3.50 Excellent
3.51-4.50 Very Good
4.51-5.50 Good
5.51-6.50 Fair
6.51-7.50 Fairly Poor
7.51-8.50 Poor
8.51-10.00 Very Poor

Historically, NCDEM used the following modified Hilsenhoff Biotic Index scale to assign water

quality condition in North Carolina streams for three ecoregions.

Condition Mountain
Excellent <4.05
Good 4.06-4.88
Good to Fair 4.89-5.74
Fair 5.75-7.00
Poor >7.00

Degree of Organic Pollution

No apparent organic pollution

Possibly slight organic pollution
Some organic pollution
Fairly significant organic pollution

Significant organic pollution

Very significant organic pollution
Severe organic pollution

Piedmont
<5.19
5.19-5.78

'5.79-6.48

6.49-7.48
>7.48

t

Coastal Plain -

<5.47
5.47-6.05
6.06-6.72
6.73-7.73
>7.73

The state of Tennessee uses a four tier scoring criteria which is based on Hilsenhoff’s

values calibrated for each Tennessee ecoregion. TDEC’s scoring criteria for biotic index values

for streams of the interior plateau ecoregions

Ecoregion Non-impaired

Cumberland Plateau ' <4.78

(68a)
~Western Pennyroyal - -

Karst (71e) <5.09
“Western Highland -~ -
Rim (71g) . <4.69
Eastern Highland

Rim (71f) «
Quter Nashville

Basin (71h) «
Inner Nashville

Basin (71i) <5.49

are as follows.
Slightly
Impaired
4.78-6.51

5.09-6.72

4.69-6.45

[14

(14

5.49-6.99

‘Moderately

Impaired
6.52-8.26

6.73-8.36

6.46-8.23

[13

19

7.00-8.49

Severely
Impaired
>8.26

>8.36
>8.23

13

>8.49

Pennington and Associates, Inc.
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4. Percent Ephemeroptera, Plecoptera and Trichoptera (EPT Abundance):

Number of EPT individuals
Total Number of individuals

% EPT = X 100

5. Percent Oligochaeta and Chironomidae (%OC) — This metric measures the relative

abundance of these generally pollution tolerant organisms. Increasing abundances of -

oligochaetes and chironomids suggests decreasing water quality and/or habitat
conditions. % OC = Number of OC individuals

Number of OC individuals
% OC = X100
Total Number of Individuals

6. Percent Nutrient Tolerant Organisms (%NUTOL) -

Total number of Cheumatopsyche, Lirceus, Physella,
Baetis, Psephenus, Stenelmis, Simulium, Elimia,
% NUTOL = Oligochaeta, Polypedilum, Rheotanytarsus,
Stenacron, Cricotopus and Chironomus
Total individuals in sample

X100

7. Percent Clingers (Percent contribution of organisms that build fixed retreats or have

adaptations to attach to surfaces in flowing water)-

Total number of clinger individuals

% Clingers = X100

Total individuals in sample

. The seven rhetrics; 1. Taxarichness, 2. EPT taxa, 3. NCBI, 4. % EPT, 5. %0C, 6. %

NUTOL and 7. % Clingers calculated for the two stream locations were compared to the

Tennessee ecoregion reference streams. The data for the two stream locations were equalized by

assigning a score of 6 (non-impaired), 4 (slightly impaired), 2 (modératély impaired), or 0

- (severely impaired) based on comparison to the Tennessee Ecoregion reference data base (TDEC

2006). The scores were summed to determine biological condition of each of the stream

locations.

Brower and Zar (1984) provide a detailed discussion of a variety of techniques for

measuring community structure. The use of diversity indices is based upon the observation that

Pennington and Associates, Inc. Page 11 of 37
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normally undisturbed environments support communities with large numbers of species having
no individuals present in overwhelming abundance. If the species of a disturbed community are
ranked by numerical abundance, there may be relatively few species with large numbers of
individuals. Mean diversity is affected by both "richness" of species (or abundance of different
species) and by the distribution of individuals among the species. High species diversity
indicates a highly complex community. ’

Species diversity was estimated using Shannon's Index of Diversity (H):

H=-% pj log pj

where pj is the proportion of the total number of individuals occurring in species i (p;=n;j/N), N is
the total number of individuals in all species.

Diversity indices take into account both the species richness and the evenness of the
individuals’ distribution among the species. Separate measures of these two components of

diversity are often desirable. Species richness can be expressed simply as the number of species

in the community. Evenness may be expressed by considering how close a set of observed

. species abundance are to those from an aggregation of species having maximum possible

diversity for a given N and S (Brower and Zar 1984).

Evenness is calculated as follows:

Pielou J'= H/Hpax

where H is calculated diversity and Hyy 4y is maximum possible diversity.

o Co_mmunity similarity between sites is measured by Jaccards Coefficient, and Percent

. Similarity.

Jaccards Coefﬁczent = St S, C

where S = Species in each community (S1 is reference Community)
and C = Species common to both communities
Percent Similarity, for a two-community comparison, is calculated as follows: The number of

individuals in each species is calculated as a fractional portion of the total community. The

Pennington and Associates, Inc. . _ Page 12 of 37
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value for species i in community 1 is compared to the value for species i in community 2. The
lower of the two is tabulated. This procedure is followed for each species. The tabulated list (of
the lower of each pair of values) is summed. The sum is defined as the Percent Similarity of the

two communities.

PHYSICAL AND CHEMICAL PARAMETERS

The physical and field chemical parameters measured included pH, dissolved oxygen,
temperature, conductivity, stream width, depth, velocity and flow. Values of pH were
determined at each station with a Fisher Accument Field pH meter. Dissolved oxygen and
temperature were determined with an YSI Model 51 Dissolved Oxygen Meter. Temperature was
also verified with a field centigrade thermometer. A LaMotte conductivity meter was used to
measure condﬁctivity. Width of the streambed was taken at each station using a tape measure.
Depth was taken at approximate one-foot intervals across the stream at the location used for

width measurements. Average depth was determined by adding the readings taken across the

 stream at each location used for width measurement and dividing by one more than the number

of readings. This is to allow for 0 depth at each side (Lagler 1973). Velocity was measured
approximately every two feet across the stream with a Gurley Flow Meter. Approximate flow
was determined by the following formula:

R=VDaW
Where R is equal to the volume of flow in cubic feet per second (cfs); W is average width

in feet; D is average depth in feet; V is the velocity (ft/sec); and a is a constant for correction of

- - stream-velocity (0-8-if-the bottom is strewn with rocks-and-coarse-gravel;-0:9-if smooth); -+ = == ===

Penrﬁngton and Associates, Inc. Page 13 of 37
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RESULTS AND DISCUSSION

Physical characteristics of the two stations are listed in Table 1. Table 2 contains all
water quality data collected from each location. A list of all species of aquatic benthic

macroinvertebrates, assigned tolerance values and functional feeding groups from each station

- are shown in Table 3. A summary of benthic community measures is presented in Table 4. A

summary of Tennessee Bioassessment metrics and scores is presented in Table 5. All field data
including habitat assessment field data sheets are presented in the appendix.

In terms of physical habitat for aquatic life, both stations rated a score considered "Not
Impaired" (Table 1). Both sites were similar in physical habitat with the exception of Rogers
Creek having a sixth the flow of Island Creek. The substrate at both sites was a mixture of
boulder and cobbles with smaller amounts of gravel.

‘Water quality information shown in Table 2 indicates pH near neutral (7.38-6.98) at both

creek stations. As in 2007, conductivity measurements were only slightly higher at Rogers

Creek (73us) when compared to Island Creek (63 us). Temperature ranged from 9.7 OC at
Rogers Creek to 10.6 °C at Island Creek. Dissolved oxygen ranged from 10.13 mg/] at Rdgers
Creek to 10.28 mg/1 at Island Creek.

Both Creeks support diverse aquatic communities within each study reach. A minimum
of 48 aquatic species was taken from the two sites (Table 3). Rogers Creek had a minimum of
27 species while Island Creek had 32 species. The stonefly Amphinemura sp. (35.6%) was again
dominant in Rogers Creek and co-dominant (28.3%) in Island Creek (Table 3). The stonefly
Leuctra sp. was again dominant (31.3%) at the Island Creek location.

The summary of diversity values listed in Table 4 (3.3 at both) indicates that the

- ~populations at both locations were very diverse and representative of streams with-good water -~

~ quality (Weber 1973). The diversity value reflects the distribution of individuals among the

species where an even distribution of individuals among species would yield the maximum
diversity value and the restriction of individuals to a few species would produce a low diversity
value. _

The evenness values shown in Table 4 were 0.7 at Rogers Creek and 0.67 at Island |
Creek. According to Weber (1973), values of equitability between 0.6 to 0.8 are representative

of streams in the southeast unaffected by oxygen demanding wastes.

Pennington and Associates, Inc. Page 14 of 37
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A comparison of the stations using Tennessee Bioassessment metrics presented in Table
5 has both sites as non-impaired when compared to the target scores of Bioregion 68a
(Biocriteria Tables in Tennessee Department of Environment and Conservation, 2006). Rogers
Creek scored 36 out of 42 while Island Creek scored 42 out of a maximum of 42.

A comparison of the two sites using species in common (Table 4) shows Rogers Creek
and Island Creek had less than 1/4 their species in common (0.23). In terms of percent similarity
(Table 4) the two stations were 53.1% comparable.

A revised Biotic Index was introduced by Hilsenhoff (1987) and is used as metric No. 5
in Table 4. The Hilsenhoff Biotic Index value 2.45 calculated for the communities at Island
Creek and the value 3.03 at Rogers Creek indicate non-impaired conditions or “Excellent” water

quality conditions when using Hilsenhoff’s (1987) scoring criteria.

Pennington and Associates, Inc. Page 15 of 37




CONCLUSIONS

Rogers Creek and Island Creek are species rich and support diverse aquatic fauna. Biotic
Index values for the benthic macroinvertebrate communities at both stations are representative of
“Very Good to Excellent” water quality conditions. Both locations scored as non-impaired
when compared to the Tennessee Reference stream database. It appears that the benthic

communities at both stations are diverse and indicate little or no impairment.
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Photo 1. Island Creek, 4/17/08.
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Photo 2. Rogers Creek, 4/17/08.
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Table 1. Physical Characteristics of isiand and Rogers Creeks, Aptil 17, 2008,

PARAMETER

WIDTH (FT)
AVERAGE DEPTH (FT)
a\VVELOCITY (FT/SEC)
FLOW (FT¥/SEC)

HABITAT ASSESSMENT SCORE

SUBSTRATE (Pebble Count)
Silt/Clay

Very Fine Sand

Fine Sand

Medium Sand

Coarse Sand

Very Coarse Sand

Fine Gravel

Medium Gravel

Coarse Gravel

Very Coarse Gravel

Small Cobble

Large Cobble

Small Boulder

Medium Boulder
Large-Very Large Boulder

~ Bedrock

STATION
ROGERS CREEK ISLAND CREEK
24 36
- 0.66 0.84
0.52 1.77
6.6 42.8
171 183
Not Impaired Not Impaired
2.9
o
1.9 4.9
1.0
1.0
4.8 3.0
5.8
2.9 9.8 °
7.8
9.6 30.4
18.3 17.6
17.3 5.9
13.5
13.5 16.7
8.7 2.9

® A correction for streamn velocity (0.8 if bottom is strewn with cobble and coarse gravel, 0.9 if smooth)

Pennington and Associates, Inc.
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Table 2. Water Quality Characteristics of Island and
Rogers Creeks, April 17, 2008.

PARAMETER STATION
ROGERS CREEK ISLAND CREEK
Ph (Std. Units) 7.38 6.98
Dissolved Oxygen (mg/l) 10.13 10.28
Temperature (°C) 9.7 10.6
Conductivity (us/cm) 73 63
Turbidity ' Clear Clear

‘Pennington and Associates, Inc. Page 20 of 37
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Table 3. Benthic Macroinvertebrates Collected From
Cumberland County, Tennessee, April 17, 2008.
T.V. F.F.G. CL lIsland Rogers
Creek Creek

SPECIES

PLATYHELMINTHES
Turbeliaria
Tricladida
Dugesiidae
Cura sp.
ANNELIDA
Oligochaeta
- Tubificida
Enchytraeidae
ARTHROPODA
Crustacea
Amphipoda
Gammaridae
Gammarus sp.
Decapoda
. Cambaridae
Cambarus sp.
Insecta
Ephemeroptera
Ameletidae
Ameletus sp.
Baetidae
Baetis sp.
Plauditus sp.
Ephemerellidae
Ephemerella sp.
Eurylophella sp.
Heptageniidae
Leptophlebiidae
Odonata
Gomphidae
Lanthus sp.
Plecoptera
Chloroperlidae
Haploperia brevis
Leuctridae
Leuctra sp.
Nemouridae
Amphinemura sp.
Peltoperlidae
Perlidae

9.8 .

7.4
9.1

7.5
7.6

2.4
6.1
45
45
1.9
43
15
1.8
1.8
0.7
0.2
0.7
1.2
3.3

1.5

CG

CG

CG

SH

CG

CG
CG
CG
CG

cG

SC
SC
SC
SC
CG

)

SH
SH
SH
SH
SH

10

27

13

10

20

67

Pennington and Associates, Inc.
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Tabie 3. Benthic Macroinvertebrates Collected From
Cumberland County, Tennessee, April 17, 2008.

SPECIES

T.V. F.F.G. CL Island Rogers
Creek Creek

Acroneuria sp. 15 P CL 1
Acroneuria abnormis 15 P CL 9
Perlodidae i6 P CL
Diploperla sp. 2.1 1
Isoperla sp. 15 P CL 10
Megaloptera
Corydalidae P :
Corydalus cornutus 52 P CL 1
Nigronia serricornis 53 P CL 2
Trichoptera
Hydropsychidae 29 FC CL 1
Lepidostomatidae 0.9 SH
Lepidostoma sp. 09 FC 5 2
Leptoceridae 27 CG
Mystacides sepulchralis 27 CG 1
Philopotamidae FC CL
Chimarra obscurus 28 FC CL 1
Dolophilodes sp. 08 FC 'CL 1
Polycentropodidae 4 FC CL
Polycentropus sp. 35 FC CL 4
Rhyacophilidae P CL
Rhyacophila sp. 07 P CL 2 1
Coleoptera
Dryopidae
Helichus basalis 46 SC CL 3
Eimidae CG
Oulimnius latiusculus 1.8 CG CL 4
Psephenidae SC
Psephenus herricki 24 SC CL 2
Diptera
“Chironomidae
""Conchapelopia sp. 45 P 1
" Dicrotendipes neomodestus -~ 84 ~CG 1
Orthocladius sp. 6 CG 1
Orthocladius lignicola 6 CG 1
Parametriocnemus sp. 3.7 CG 1 2
Polypedilum illinoense 57 SH 1
Tanytarsus sp. g8 FC 1 2
Tribelos fuscicorne 2
Tvetenia paucunca .37 CG 2
Empididae 76 P
Hemerodromia sp. . 76 P : 1
Simuliidae 35 FC CL
Pennington and Associates, Inc. Page 22 of 37
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Table 3. Benthic Macroinvertebrates Collected From
Cumberland County, Tennessee, April 17, 2008.

SPECIES T.V. F.F.G. CL Island Rogers
Creek Creek

Prosimulium sp. 4
Simulium sp. 4
Tipulidae 4.9
Antocha sp. 43
Hexatoma sp. 4.3
Tipula sp. 7.3

TOTAL NO. OF ORGANISMS
TOTAL NO. OF TAXA

FC
FC
SH
CG

SH

CL 4
CL

CL

198
32

188
27

Pennington and Associates, Inc.
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Table 4. Benthic Macroinvertebrate Community Measures,
Rogers and Island Creeks, April 17, 2007.

METRIC

Taxa Richness-Genera
Ephemeroptera, Plecoptera and
Trichoptera (EPT) taxa Richness
Percent EPT

Percent Oligochaetes and Chironomids
North Carolina Biotic Index (NCBI)
Percent NUTOL

Percent Clingers

ROGERS ISLAND

"CREEK CREEK

27 32

17 14
90.43% 84.85%
4.26% 4.04%

3.03 2.45
1.60% 2.02%
29.79% 55.56%

Shannon Diversity 3.33 -3.37
Pielou's Evenness 0.70 0.67
Jaccard's Coefficient (Rogers Creek) - 0.229
Percent Similarity (Rogers Creek) 53.1
Pennington and Associates, Inc. Page 24 of 37
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Table 5. Summary of Tennessee Bioassessment Metrics, Protocol K, Rogers and

I

METRIC

R
J

Taxa Richness (TR)
EPT Richness (EPT)
Percent EPT

North Carolina Biotic Index (NCBI)
Percent Clingers
-Percent NUTOL

D
NO oA ®N

]

TOTAL VALUE
INDEX SCORE v

N
e

i

Percent Oligochaetes and Chironomids (OC) -

Island Creeks, April 17, 2008.
ROGERS CREEKISLAND CREEK
Value Score

Value Score

27 4
17 6
90.43 6
4.26 6
3.03 6
29.79 2
1.60 6

36
Nonimpaired
Supporting

32
14
84.85
4.04
2.45
55.56
2.02

[e2)BNe>BNe> BN o) BNe) BN e) BN e}

42
Nonimpaired
Supporting

Target score for Ecoregion 68a (Cumberland Plateau) from January thru June is 32.

=

|

3

Pennington and Associates, Inc.
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*sm‘nou | NUMBER: .
STREAMNAME: -

STATIONLOCATION; .

SOUNTY CODE:(FIPS) -

HUC:

(STATE CODE)

- WBID#/HY

HUC NAME:

_LAT/LONG DEC: 360 IGF=

BY. 78334

. * ECOLOGICAL SUBHEGION:

USGS QUAD:

PROJECTIFURPOSE

‘
Type of bmlmc sampte B

KORECON

7

2320
ST HEAM MILE: . R
STREAM ORDER:
ADS SEGMENT '
3Q20:
ELEVATION (f1): e

GAZETTEER PAGE

w SR — R ;su

conpucTvTy 3 UMHOS
TEMPERATURE 2.2 °c
‘Previpus 48hours Precip: u K , AL LITTLE
Ambcmt Weather: cwuov BREEZY’

VEREE A ERISHIGS

,°As‘ruas . unsm

upsem sunaouumuc LAND UsE: enuna:ea a.) )

DISSOLVED OXYGEN (0.7 spul.
TIME ' ‘
OTHERS ’ Clegy
" MODERATE  HEawvy FLOODING ,
RAIN: SNOW  ARTEMP: . . . .

AESD .

NDUSTRY ‘OTHER !

MNNG . . ;
M{oderate), H(i h m Itude. Slank notobserved

-JFlow Atter. " (1500) -

SOURCES.

Loaging

JPoint Sourcé: Indust

_;mooL_'_

oy TvIas g o 2

Construcuon‘Land

WS Dam - {8800) Urban Runctf - £4000)
Riparian foss {7600} - Ba

riculture: Row gy,

Agl op _{1000)’ Intensive Feediol {1600)
Livestock QM Enan {1410) D:edqmg
Olher' ) .

Devel

nk destabitization Qmoz

{7200)

Al N ‘
. suaaouuoms LANDUSE. . . <o
esnmr& % AD8 LDB . RDB . LD8 e BDB  ipa
______ PASFURE | ] =7 umsAN P RESD,
CROPS | WDUSTRY omER‘_ 4 .
..._:. mREST . ] - &O - MNNG_ s e tes m e & amsesiace """' N ‘. : e . . N
% CANOPY COVER: Estimated, —__ Open(o-10) Party Shacec1145) Mma,s:aueqdfsso; Shadea(s80)
e -Measured; -~ ws_ T "o AB___
BANK HEIGHT (m) G s HIGH WATER MARK (m)
TOMENTDEPOSITS: oo ©  semr  mooemare EXCESSVE  BUANKET
TYPE: - . WD suT @ omER_ Contaminates v .or sy
_ TuRst SUGHT  MODERATE HIGH OPAQUE
\LGAE PRESENT? NONE MODERATE CHOKING  TYPE
AQUATIC VEGET. ROOTED ROATNG  Tvpg __None
ADDITIONAL COMMENTS:(aif sheen, odor, colors) . ‘-_
Slalg ol TN Paqe 1 3112402

Pennington and Associates, Inc.
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P iRocars e itiztie o oo SIMEAMSUHYEY FORM . :
i “ d . R ettt L e P | L BTk e el
TR RIFFLE " [RUN _ POOL | " ™" Statf Gauge/Bench Ht; ‘
. " DEPTH (m) R i ' - VELOCITY(FS)
‘WIDTH(m) - Y FLOW  (CFS) .
REACHLENGTH (m) HABITAT ASSESSMENT SCORE #:

RA§ AGP#

Gradient (sémple reach): flat Low Mode. @
Size | s!ream m width) : . :

SHESTRR R Completaetheban e ountoRes EXF5
Particle Count 100 measured pamcles {mm). Circieone- RIFFLE = RUN 5& ee ble foud'
size(mm} - gessripion abtrviaton * Recom measured panicle size. Use abbrev, Below for smaker sigs, . © . ] .
<082 sy L od =10 | [ 1 g 1 1
"0.062-0.125 . very fine sang vis 11-20 | : e |
.0.125-250  fnesang s 21-30 ol ] i 1
025050  megsang. - ‘ms - 31-40 NS i i | =
0510 . coarsesand e . -| 4150 | S R . 1- i "
. 1020 verycoarse sand tmdagmsion) | 51-60 i e e s Y e S
20640  gravel {uee actual size)- 61-70 i 1 - 4 [ |
64-256.  cabbie . {68 aciuat size) 71-80 - 1 { i -4 {
2564096  bouider (umackatsize) | B1-90 { ] i i =
= bk . pawx | 91-100 N I I : i ]
=== woody debris wood . ? ']b #'_ | o
- : - e .
SUBSTRATE (%) . . (Visual estlmates) SCQ_ bi&.(c%‘f sMQ '
. LN RIFFLE RUN. POOL o, . : HiFFLE - __BUN POCL
BOULDER (> 109 . % | %) CLAY - (sliclc) % %l . e
COBBLE (25107 .-~ ~ % R %] SILY: - S %] - % %]
" GRAVEL (0.1-257) . =R : % %] %} DEmtms(CPom %l . %) ~ %
" BEDROCK - ) % %| % Muacmo(me ‘%] % .
- SAND - (gritty) % %l =% MARL(shelmags) % %%
- {5k UPEOH; s WATERW]THDRAWLNO‘!’ED ) “ N . R
' CLASSIFIEDFOR: . POSTEDFOR. * BadedclogcalAgvs. .
*. .. Dom: H2G Supply - - mmOSumly . oo e OoNolCmme -
" DERWTIER M . - Navigation ’

o Trowyy - . Nat.ﬁgr? . . I FiansueAMs
o sugmmstgms; T - L

' FULLY SUPPORTING (FS) * ... Pmmvsupponme(Psy

3 3 ‘SUPPOHTHG BUTTHREATE&IEJ{T Hy . NéNSUPPO_'BTNG‘{NS).

-_Photos {PorN ' Rotiipiscs Photo@_ 10340‘76 .._;nb =

il - ‘ v D@_e’ :H\,s 'Y WM/ ”
: ’ e A N s
- 0-52flsec T o4 LAY
. -.' o . L ‘o" bbg' B ,7” —
. Bt B :
Co«w\wﬁdw X 0.6 B | 31 chopmic
, b 5 : g ” 0.52 Q/s{c
7”
2 ” .
Stateof TN ) Page2 . 77 . 'f a2
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. 9.5 PEBBLE COUNT :
A _ PEBBLE COUNT o )
Stream Name; /Vogors (i  Date;__ ‘//.'17./0'8 A
oint of Assessment; : i
County: River Basin: WRD#
Eeoregion: A StreamOrder :
-§ affLong coordinates: 5& 00 "qyo 8‘/— 73538 -
.MAssessors; Time:
Periet- - : ’ : L e e o - -
I sieClass szeRange(mm)f_ N Coint -  Totl | sajcum.
_SitiClay |- <0062 3/ : 3
i SAND <. . ’ ] ’ ’ o
VeryFine . | 00620125 o5 — i
~_Fine - 0125025 -o . . c . .
Medium " 7-025-0.50--%3 ' 2| 14T
Coarse. 050-1.0 -0 | g /D(a_
‘| VesyCoase. | . 1 -‘%L . S
' VeryFine . - 24 - p;l“‘ - i _
;o Fne 46 -0.24) R N
. 68 031l 5 | 498%1
* Mediom . [~ 842 -olR// i '
L 1216 0,63 I/ 587
Coarse 1624 ~09 [/t
2432 ~ 1.3 || 293%
Very Coarse 3248 - 19 :
' 4864 -2.5 |
COBBLE
Smal| 6496 ~3.8 U TR
R T N LM'}[]),‘ O | 6%
targe . . .|... 128492-7b | 4 L i _
' 192:256 =10 H, /7 — 119 18,37
___BOULDER Y : S
Small 256384 ~5lpgs’ JHTIALL -
384-512 201, 7/ JMf | 1B | 731
Medium 512-1024 ~ 40,3{3.3 * M i/ Y | 13.5%
Large-Very Large 1024-4096-16).3 13.9 ’ T_L[gﬂ[l/j 1 138 7o
BEDROCK Al 9 2: 7%

63

Aot 104
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Division of Water Pollution Control

SOP for Mucroinvertebrate Streom Surveys
Revision 3
Effective Date: November 2003
Appendix 13: Paged of 12

HABITAT ASSESSMENT BATA SHEET- HiGH GRADIENT STREAMS (FRONT)

STREAMNAME Resers (/K LOCATION
STATION # hd - ECOREGION
LAT 36.00/34° _ LONG 24, /8328"° | RIVER BASIN
WBID/HUC INVESTIGATORS
FORM COMPLETED 1Y_Zodpddat] ﬁ!%imf\__ DATE ZATAGIME_ P85 EN ™ .
Habitat Paramcter ;
Condition Category
Optimal Subeptimal Marginal | Poor )
i. Epifsunal Cireater than 70% of substrate ' | 40-20% mix of stable habitat; | 20-40% mix of stable habitat; | Lessthan 20% stable
Sub /Avaiiable: | fi for epifannal 1-suited for full availability Tess 1han habitat; fack of habitat is
Caver colonization and fish cover; col~ - zaion i desirable; sut frequently | obwious; sub unstable
mix of snags, submerged logs | adegquaice habitat for disturbed or removed or lacking
undercut banks, cobble or maintenance of populations;
other stable habitat and at presence of additional
stage to 2llow full subsirate in the fromof
colonization potential {i.e., newfall, but not yet prepared
logs/snags that are not new for colonization {may rate at
(zll and not ient) high end of scale)
SCORE 20!9@17!6 15 14 13 12 1 6. 9 8 7 6 (35 4 3 2 4
2. Embeddedness Gravel, cobble, and boulder Gravel, cobble and boulder 4 Gravel, cobble, and boulder ) Gravel, cobble, and boulder
pasticles are 0-25% particles are 25-50% .1 pasticles are 50-75% particies are more than 76%
ded by fine sedi ded by fine sedi ded by fine sedi ded by fine
- Layering of cobble provides o sediment.
diversity of niche space.
5CO! 20 m 4 2 o1 | 4 3 |
RE 9 318 17 15 15 14 13 12 10 9 8 7 6§ 5 2 1
3. Velocity/Deptti All-four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1
Regime regimes present (slow-deep, . prosens (if fast-shatlow is regimes present (if fasi- § welocity/depth regime
slow-shallow, fast-deep, fast- | . missing score lower than, shallow or slow-shallow are | {usually slow-deep)
shallow) {Slow is<0.3m/s segimes). missing, score jow)
deep is >0.5m)
SCORE 20 19 @17 16 15 14 13 12 1 |16 5 8 7 6 5 4 3 2 1
—
4. Sediment Little or o enlargementof | Some new i inbar- | Mod 4 of new $Heavy deposits of fine
Deposition islands or point bars and less- | fonnation, mostly fom gravel, sand or fine sedi al, 1 d {ar
than 5% (<20% for low — pravel, sand or fine sediment; | onold and new bars; 30-50% | development; more than
gradient stecams) of the 5-30%{20-58% for low- {50-80% for low-gradient) of ] 50% {80% for Jow-gradient)
bomom affected by sediment gradient} of the bottom the bottom affected; sediment | .of the bottom changing k
deposition affected; slight depositionin | deposits a1 ob i frequently; pools almost
{ ‘paals - -constrictions, and bends;~ absent due 10 substantial
d deposition of pools i depositi
. prevalent,
SCORE 20 19 {18 J7 16 15 14 13 12 31 0. 8 _ ¢ !7_ .. {5 4.3 2 | ]
{g P
5. Channet Flow Wates reaches base of both © | Water fills> 75% of the . Watess fifls 2575 % of the & Very fittde water in chsonel |
Status lower banks, and minimal ilable channel; or 25% of | available channel, andfor and mostly present a5 .
. amount of chanaed sut is { channcl isexposed. | siffic sub eremostly | standing pools. L
SCORE £9l8171615141312il 10 9 8 7 6 5 4 3 2 3
L
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Division of Water Pollution Controt
SOP for Macroinvertebrate Stremn Surveys

Revision 3

Effective Date: November 2003
Appendix B: Page 5012

HABITAT ASSESSMENT DATA SHEET- HIGH GRADIENT STREAMS (BACK

—

Station 1D, K’;?IS Clt

pae_ @A7/0D

Habitat Parsmeter

Optima! Suboptimal Murginat Pour
6. Channel Channelization or dredging Some ¢k 1 present, | Ch lization may be Bunks shored with gabion or
Alterution absent or minimal; stream with usually in arcas of bridge catensive; embankments cement; over 80% of the
normal patiem. abutments; evidence of past orshoring structures; stream reach channelized
channelization, i.c.dredging, | present on both banks; and disrupted. dnsireim
“(greater thaw past 20 yr) may | and 40 10 80% of stream habitat greatly altered or
bc preseat, but recent reach ch fized and i entirely.
: lization is not presens | disrupted.
SCORE m‘) 18 17 16 15 14 13 12 11 i 9 8 3 6 5 4 3 2 3
7. Frequency of ¢ of riffles relatively  { O ¢ of riffies Occasionsl riffle orbend; | Generally ali flat water or
Riffles {or bends) frequent; ratio of distance infreqy di b | bortom provide shnllaw nm« poor habilat;
bewween riffles divided by width | riffles divided by the width of | some habitag; di riffles
of the stream <7:1 (generally 5- the stream is between 7 to 15, | between siffles divided divided by the width of'the
7); variety of habitat is key. Ia by the width of the stream | stream is & rato of >35,
streams where riffles are is between 154025,
> | continuous, placement of
boulders nrolhet laxgc natural
SCORE 20 15 14 13 12 11 0 9 8 7 645 4 3 2 1
. [m——
8 Bink Stability | Banks stable; evidence of erosion { Mod by stable; infrequent, | Moderate! table; 30- | Unstable; many eroded area; |
(score each hank) or bank failure absent or small areas of erosion mostly | 60% ofbmk inseachhas | “raw™ areas frequent along
. minmimal; little potential for future | healed over. 5-30% of baok in { areas of. erosion; high | straight sections and bends;
Note: determine feft problems <5% of bank affected. | reach has areas of erosion. crosion potential during obvious bank sloughing; 60-
or right side by floods 190% of baok has erosional
Tacing downstresm, Py Kars
SCORE___ (LB) LeffBank 10 9 8 7 (5 4 3 2 i 0
SCORE___ (RB} Right Bank mQ g8 17 5 4 3 2 1 0
9. Vegctative Morc than 90% of the 70-90% of the streambank 50-70% of the Less (ha.n 50% of the
Protective (score sn-cambank surfaces and sucfaces covered by native bank surfaces urfaces j
each bagk) jate riparian zone d | vegetation, hu!omdassof covered by veg by vegetation; disnuption of |
by native vegetation, including plants is nat well disrupti ious; bank ionis |
Note: determine tef( trees, understory shrubs, or disruption evident but nor patches of bare soit or wvery high; vegetation has
or right side by nonwoody macrophytes; affecting full plant prowth 1 slosely cropped 1 been removedto 5
facing downstream gettive distuption through P ial to any great extent; Sgetat] ;less | centi orless in
grazing or mowing minimal or more than one-half of the than onc-halfof the average stubble height
not evident; almost all plants ial plant stubble-height ial plant stubble . ;
7 | allowed 10 grow nat 1 remaining. height 8 :
SCORE___ (LB) Left Bank 10 9 8 7 $ 5 4 3 2 i ¢
SCORE .____(RB} Righl’Blnk 10 b4 8 7 6 Q 4 3 2 1 0
10. Riparian Width of riparian zone > 1§ Width of riparian 20n¢ 12-18 | Width of riparian zone q— 1 Width of siparian zone <6
Vegetative Zone maters; buman activitics (i.c. meters; humau activities havc 112 melcu, human 1 metets: ditle orno giparian
Width (score o-.ch parking lots, roadbeds, clear- ¥ d zone only mini har d geiation ducyo hutnan
bank ﬂplﬂu " mt) cuts, Jawns or crops) have not, zone 2 grew. deal, sctivities,
- im| 20n¢e .. /\/\‘ . .- A, o
SCORE ) LeABank 10 9 (8. 17 6 s 4 3 2 1 0
SCORE___(RB) RightBank 10 3§ 8. 7 6 2 1 0

TOTAL SCORE l; ’

5 (P) 3

Pennington and Associates, Inc.
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STATION LDCATION‘

R : ﬁ .ST'
SOUNTY CODE.(FIPS) {STATE CODE) . :
- WBIDEHUC: i STREAM ORDER:
HUC NAME: § .. ADB SEGMENT —
T 7 97 xe oy ey RO S —
* ECOLOGICAL SUBREGION: ] : ELEVATION {f1): :
USGS QUAD:

. ‘ GAZEITEER PAGE :
PROJECTIPURPOSE. . - :

pH - DISSOLVED OXvGEN
coNpuCTIvViTY TIME
TEMPERATURE OTHERS

Previous 48 hours Precip:  UNKNOWN LTTLE  wopERATE HEAVY FLOODING
Ambient'W&mer:

RAIN . SNOW  amTEME:

(1200)

ROPS , Nbusm - F ‘omsa Y

Fosesr | /0O L MNNG I
IMPACTS rated S(llght A ll(oderate), H(Igh) magnltude. Blank =not Ohserved :

‘CAUSES. {1500) °  TSOURCES. -___Unknown 5somz )
Pesticides (0200) - : Habda{Alt. {1600) _ ."IPoint Source: indusi_ (0100 - Municipal T
Metals  (0500) Thermal Alt, (1400) Logging {2000} Mining . (5000}
AAmmonia (0600} _-.{Pathagens - (1700) Constmc!ion;LGd Dale(@l 'Road/brid@ . 131092

Chiorine - {0700) {Oil-& grease (1900) WS Dam . (8800! Urban Runot{ QJ_O__OOI

(Mnnerus (0900) Unknown - (0000) - Riparian loss {7600) - Bank destabilization 57_7002

1 Sdtabon {1.100) Agriculture: Row crop {1000} §
nic Enrichment / LowD.O
:

mensive Feediol (1 600)
L:vstock qrazmg—riparian {1410) Dreagmq {7200)

IREAET CHAREGTES
SUHRQUNDlNG LAND USE:
ESTIMATE % RDB8-

Mosnysmaeg(a%m) Shadea(>80)
Mea_sqred: B__. . BB

BANK BEIGHT (m): e HIGH wmsnmmx(m; e e
SEDIMENT DEPOSITS: NONE-- * - g guT MODERATE EXCESSVE  sranker
“TYPE:" . MUD SAND SKT NONE OtHER, Contaminated YorN
. TURBIOITY, SLIGHT MODERATE HIGH OPAQUE | 7 ' '
ALGAE PRESENT NONE  (CBUBHT S moperate CHOKNG  Tvpg
AQUATIC VEGEr ROOTED ROATNG  Tvpg e/ -
ADD(TIONAL COMMENTS: (il sheen, odor, colors) Llons

———

Sta(e: of TN Page 1 3712/02
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7

C

7

A‘M/ [‘/k J17/08) .. SIHEAM SURVEY rURM L e

e DEPTH (m)
WIDTH(m)
REAQHLENGTH (m)

. Gradient (sémple reach). Flat

Size streani wxdth '

Pamcle Count 100 measured particles.(mm).

RIFFLE _ JRUN - JPOOL Staff Gauge/Berch H:
e ) Co VELOCITY(FS)
6’ . - FLOW  (cFs) . T
‘ || HABITAT ASSESSMENT SCORE #:
RRE . A GP 4 :
Low #ode, @ Cascade . = ‘:“.

V. Small (<1.5m Small 1.5-3m)
w‘ HerDar 1. - ; '5&?’;"‘ 1 na

Circle’ one:

_RIFFLE  RUN

sizedmm) © gescringon ahblyeviation * Record measuted Size. Useabbre. tielow for Smaller sizes. . - . :

<0062 slitiday . ood 1-10 1 -~ ] {

'0.062:0.125 very fine sand vis 11-20 | . |

.0125.250  fnesana fs 21-30 N ] —t N

025050  sied sand. -ms A e A ~ M R IS S NS

0510 ' . eersesang s 41-50 Ny 1 i 1
L 1020 vetycoamesan .. At actumisice) 1. 5160 4 1 R et

20640  paval (e schuaizize) | 61-70 1 {1

€4.258 cobbie ", s acksel alze) 71-80 . i . -4 ]

2554096 boulder fume actal gire) B81-50 | R | i i - 1

~  Deteek bax  § 91-100 - ! : l I - i i
. ==, woody detri wood | Y { 1
) - ” ‘

SUBSTAATE (%) . _(Visua_l.esﬁmates)seaﬁzbb‘e La“ Sh"d’ o _

s L BIFFLE " RUN. POOL : - © RIFFLE - AUN POOL

. BOULDER (> 109 . % %, % CLAY '_ _(s(ick)- % “% %

COBBLE (25107 - % i %] - %l suynoc L %] % %

GRAVEL(OJZ.5‘) : % % - %} UETRﬂUs(CPOM) %] . % %
" BEDROCK .- % %] MUCK-MUD (FPOM) %] % %
© SAND ' (giitty) % A I ‘%i MAaL(sheMags) % % %

WATEB Wi ITHDRAWL NOTED ..

; : Posrenroa.
.. Dom:H20  nd. Hzo Supo!y Do Not Consume
: TIEanERllI Precautionary
Trout >>-  ° Nat.& . . : FmrmueAmds.:--"
. SUPPORTSTATUS; ~ - Co _ - .
- wuvsusmmsms) B PARTIALLYSUPPORTNG (ps; ) ea'nmnareasn{rm . NONSUPPORTING NS
- - /o:ss*JFc .- o ST
. RoiifDise & Pholo #D. /0 %Jf’é #1D
) #1D '

STREAM SKETCH (mclude flow direction, reach distance, distance from
. lw&stackaccms npanan a

bndge. ‘sampling pmms 1ribs, ouualls
rea etc:) .

310 u}.(/e. : OQQ-H"S . fS/M:w

o Z e 72
771@/56:. o % C | /32

- S o~ 78
3e + 497 eo .
Covedinfider 0.8 Sy Bk . L7744
Aqa'é C[S . ,ql V4 | 850-{ .
. . A .—-%T“"‘"/D },/ itk
Satecl T Page2 : - p, 84 312102
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9.5PE‘BBLECOUNT e

Point of Assessment:

StreamName é&/ﬁvﬂg’g’flc

PEBBLE COUNT
Date;_ /1 7/0&

Kounly: J/jore ac

River Basin: 5 WRD#

Eceregion:,

Stream Order

-R.atlong coordinates:
evirn

soc .pme 72 44/
Do dF1).

. e eeten da

SzgRan mim e Cotint - L Total | %cum.

L . i ! 1 %1

4| 49%

N R lg/o

24 - o4l | S R vl

‘4'-5 - 0.24 4

N Mediom . | ~

812 -0

68 ~o3M)) - .. . 2] 2%

1218 ~0.63| jif

_162¢~09 |y

2432 = 1,3 |y B - o | 9.8%°

 Very Coarse

3248 - 19 _{J]

COBBLE_

SmPJl

sase -39 | #IAI -

it T —————

Large

. 128-162 - 7.b |-

96-128 - 5.0 M,—ﬂm - o~ gn_

- 192_2% -’a" 1441~ ' Sy A._..Av,_ JRPUSNRONRR iy
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HABITAT ASSESSMENT F. TELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT) - -

G::vel ccbble nnd

Gtavel cebblc and

"1 Al four velocisy/depth
reglms pmcn:(slow— N

2, Embeddedness | boulder pmmks areh- . Ider ymu:le: are 25-
. 25% smmuxlfed by r ne | 50% surmunded by fine
. cobblepmvtdes dxverslty . .
of niche space.

‘ Only 3 oﬂhe 4 regimes *
preseat {if fast-shaﬂow is

, fast-
decp. fast-shaliow),
(Slow is < 0.3 nys, deep
oL tiE>05m)

Parameters to be evaluated in sampling reach

L:ulc or 10 enlargement
4 Sediment of istands or paint bars’
Deposition and less than 5% of the

bottom affected by

sediment deposition.

Water reaches basc of
both lower banks, and
minimal amount of
channel sibstrate is

5. Channed Flow
| Status

fegimes).

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

‘Water fills >75% of the
available changel; or
<25% of channel
substrate is c:posed

STREAMNAME 7 favcd (/- LOCATION
) STATION#_____ RIVERMILE__ | STREAM CLASS
LAT M‘LONC (W89, 6b728 ?RNER BASIN
STORET # AGENCY
INVESTIGATORS /2yt éﬁﬂ _,' @5, Ztc
FORM €O '7’//741)8 REASON FOR SURYEY
AM  PM
JQMJZ) eny ”\Ié"f b czay
Habitat i Condition Category
- Parameter Optimal Suboptimal Marginal Poor
Greates than 70% of 40-70% mix of sfable 20-40% mix of stable Less than20% stable .
1. Epifaunai substrate favoiable for | habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal col full colonization avzilability fess than obvious; substrate
Available Cover and fish cover, mix of d desirabl b ble or Jacki
R smgs,submergad ﬁbmt for maintenance frequently disturbed or |
undercut banks, co i - of p d. . >
or other stable habitat | of additional substrate in
and at stage 10 atlow full | the form of newfall, but
colonization potential not yet prepared for
(i.c., logs/snags thatare | colonization (may sate at
, jpotnewfaliandpot | highendof scalc
o | tansient).

'} pools prevalent.

Only 2 6f the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected,
sediment dcposus at
obstructions,
censtrictions, and bends;
moderate deposition of

Water fills 25-75% of
the available channel

vacl, nobble. and ne 5o Gncl, b, and
oul 14 i
T5% sul'rmmded by fine | -more than 75%
sediment, sumundcd by fine
. | gediment.

: Dommated bir 1
ity/ depth regime
(usuain slow-eep).

Huvy depoﬁns ©f fine
material, increased har’
develo, 3 mere than
Shaoping Foouan
changing frequently;
pools almost absent due
1o substantial sediment
sition.

Wcry Tiftle swater in %

and/or.riffle sut

{ and d mostly
o .

are mostly exposed :

“ pools.

P s

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers. Periphyton, Benthic
Macmmvertabmta' and Fish, Second Edition ~ Form 2
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IENT STREAMS (BACK)

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRAI)
Tslond Creelc 4 /\3/0%
Habitat Commmn Category
Parameter Optimal Suboptimsl Marginat . Poor
Channelization or Some channelization Channelizatiop may be  { Banks shored with
6, Channei -dredging absent or present, usually in areas | extensive; embankments | abion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, j.c., 2nd 40 10 80% of stream disrupted. instream ;
dredging, {greaterthan  { reach channelized and ‘habitat greatly sltered or
past 20 yr) may be -} dissupted.. removed entirely.
present, but recent
channelization is not

present.

Occurrence of riffles

QOccasional riffleor .
bend; bottom contours
provide some habitat;
distance between riffies
divided by the width of
the stream is b:lwcen 15
10 25.

Generally ail flat water
or shallow riffles; poor
habitat; distance between’
riflles divided by the
width of the stream is a
ratio of >25.

0 9

Moderately unmbk 30- | Unstable; many eroded
60% of bank in reach has aneas; “raw arzas

i oh

areas of

igh alon,
Ero:xdon potential during 1 sections and bcnds.
£0-100% of bagk has

obvious bank sloughing;

erosional scars.

"} 16. Riparian’
1 Vegetative Zone
(score each

. deth cf riparian zone *

bank riparian‘zone) { cuts, lawns, or crops)

" F p coueocs ()tzt:ur rence :lwt' nﬂles
. requzncy o relatively r:qucn!; matio | infrequent; distance
Riffles {or bends) | of di ty tiffies-divided
riffies divided by width | by the width of the
of the stream <7:1 stream is between 740
. (generally 510 7); 15,
= varicty of habitat is key,
F] In streams where riffles
¢ are continuous,
o6 placement of boulders or
= other large, natural
E- obs!ruclmn important.
2 | SCORE
[
2 .
- Banks stable; evidence | Modcrately stable;
< | 8 Bank Stability of erosion or bank infrequent, mﬂ amxs of
3 |(scoreeachbaok) | failure absent or crosion mostly heal
= minimal; litle potential | over. 5-30% of bank in
o3 | Note: determine left | for future problems. reach has areas of
£ 1orright side by <5% of bank affected. | enosion.
5 | facing downstream.
1=
% |SCORE___(LB)
-
2 SCORE (RB) :
£ Morc than 50% of the | 70-90%ofthe
S |9 Vegetati k surfaces and § sireambank surfaces -
E | Protection {score diste riparian zone 4 by native
E each bank) - covered by native vegetation, but onie class
B v:gcumon, including of planis is not wall-
trees, y shrubs, § rep d; di i
or nonwoody evident but not affecting
mrophytes' vegetative | full plant growth
i {0 any great
srazmg or mowin| £xtent; more than one-
minimal or not evident; | half’ of the potmml phm
almost ali planss aHowad stubble height

>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-

scoxs;_ (LB}
SCORE_ (RB)

have not impacted zone,

“activities have  impacted

mmmmg

e LT

50.-70%.01‘ thc . Less than- SOA of the
covered by vegetation; ] covered by vegetation;
dispuption obvious; disruption of streambank
patches of bare soil or vegetation is very high;
closely cropped wegetation has been
vegetation common; less | removed to
than nn:-half of the § centimeters or fess in

i plant subbl ¢ stubble height,
height remaining. .

deth of npnmu zone
12-18 meters; human

zone only minimally.

 Width of riparizn zong

£-12 metess; human

zone a great deal,

Ectivities have impacted

-1 Width of riparian zone

<6 meters: Jiftie arno

riparian vegetation due
10 human activities,

A-8  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets ~ Form 2
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