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Introduction

The brook trat (Salvelinugontinalis), is the only trout (Salmonid) species native to Appalachia.
Historically, the species was abundant in cold water streams from Maine to Georgia, but it has
since been eliminated from much of its range due to human influencéoiyggng, nining,
development, agriculture, atmospheric depositaon introduction of nomative trout species.
Brook trout are valuable as indicators of stream health, requiring cold, clear, oxygen rich water
and a rich aquatic macroinvertebrate commututsurvive(Page and Burr 1991kfforts are
underway to preserve and restore brook trout habitat for both ecological integrity and for

recreational opportunity. The brook trout is highly sought by anglers for its beauty and wildness.

The main purposef@ur monitoring project is to identify the potential of headwater streams in

the Blackwater River watershed to support brook trout populations. By identifying potential

brook trout streams and the impairments which currently prevent brook trout inleabitaé

study will provide a scientific background for developing projects to restore brook trout within

the watershed. The study perdsduring the hottest, dri part of the year. This allowes to

measure the presence of adequate cold, summefdtawout survival, which will primarily be

the limiting factor in astreans ability to support brook trout. In addition, the background data
collected in this study will become part of a statewide database so it can be used to track changes
in stream he#h and assess the impacts of proposed or occurring land use changes. The project
hasgivenus more data orhé Blackwater River watershed, which has heipgatove our
understanding of the waglivenusnioe daffas outwatashed h and i
mapping project and education programs. The prbgsialso providedolunteers with the

opportunityto learn about watershed science and become involved in a local watershed group.
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Measuresveretaken to ensure that the data collest@sas accuri, precise, complete,
representative, and comparable as possible. Sav&treams sampling protocols were closely

followed.

Study Area

Our monitoring sitesverelocated on 5 primary study streams, and 8 secondary streaes. Th
primary study streams inadedthe following: Snyder Run, Big Run, Devils Ruviaxwell Run,

and Lindy Run. Big Run is located approximately 5 miles Southwest of Thdimastudy reach

on Big Run was located é29°06'33"N, 79°34'16"W)Devils Run is located approximately 1

mile Souh, Southwest of Davis. The study reach on Devils Run was locateg°a{16"N,
79°27'21"W).Lindy Run is located approximately 3.7 miles Southwest of Davis, Tié.study
reach on Lindy Run was located 39{05'52"N, 79°31'25"W)Maxwell Run is located
approximately 5.6 miles West of Thomas, WV. The study reach on Maxwell Run was located at
(39°09'46"N, 79°36'18"W)Snyder Run is located approximately 1.2 miles West of Thomas. The

study reach on Snyder run was located8t@8'49"N, 79°31'06"W).

Secomlarystudy streams included the following: Glade Run, Middle Run, Long Run, Shays Run,
Engine Run, Sand Run, Tank Run, and Wimer Ramd Run is located approximately 2 miles
North of Thomas, WV. Our water quality monitorisige on Sand Run was located a

(39°10'36"N, 79°30'52"W)Glade Run is located approxitesy 1.7 miles North of Thomas. Our
water quality monitoring site on Glade Run was locate@@t1(0'22"N, 79°29'35"W)Middle

Run is located 1.8 iles West, Southwest of Thomas. Our water qualibyoringsite on

Middle Run was located &9°07'47"N, 79°31'12"W)_ong Run is located approximately 3

miles West, Southwest of Thom&3ur water quality monitoring site on Long Run was located
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at 39°07'34"N, 79°31'06"W)Shays Run is located approxitely 2.5 miles Southwest of Davis.
Our water quality monitoring site on Shays run was locate8Rd06'16"N, 79°29'57"W).

Engine Run is located approximately 2 miles Southwest of D@uswater quality monitoring
site on Engine run was located 3®{0617"N, 79°29'17"W)Tank Run is located approximately
0.7 miles South of Davi®©ur water quality monitoring site on Tank Run was located at
(39°07'05"N, 79°28'20"W)Wimer Run is located approximately 1 mile E&outheast of
Davis.Out water quality maitoring site on Wimer Run was located 39{07'31"N,

79°26'44"W).

Methods

For our habitat study, we us#tk Level 1 stream sampling methods in accordance with the West
Virginia Department of Environmental Protection Save Our Streams volunteer stream
moritoring manual, which has been adapted from the U.S. Environmental Protection Agency
volunteer stream monitoring manual. The WV DEP Save Our Streams abridged manual can be
found online at http://www.dep.wv.gov/WWE/getinvolved/sos/Pages/methodsmanual.aspx.
Although we originally planned on delineating td&00 yard reaches on each main study stream
we were only able to complete one study reach per stream due to limitations in available
volunteer labarThe location of each reaglasdeterminedising a Magedin Meridan Platinum
handheld GPS unithelatitude anddngitude of each sit@as therrecorded to each

corresponding data sheet. Sampling on the secondary study st@@sistecbf monitoring

chemical characteristics (temperature; pH; conductivitygalived oxygen; TDS; salinity).

Sampling on the primary study streaweas much more intensive amtludesthe following

methods:
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Chemical:

Chemical characteristics (pH, conductivity, dissolved oxygen, TDS, salinity, temperatuee)
measured with a Hanastruments model H9828 Multiparameter testing ungway from the
bank in the main current of the stream and towards the bottom of each redehaithgwater
guality measurements, monitoringcurred upstream from the person sampgtinginimize
disturbance. Car@as alsdaken to ensure that the strdmdwasdisturbed as little as possible

while wading.

Biological:

It is best to sample for macrointebrates in the spring afal. Sampling during these seasons
generally produces larger organisthat are easier to identify. Sampling can be conducted

during the summehowever, summesampling will produce smaller organisms that may be hard

to identify. It is very imperative to conduct annual macroinvertebrate sampling at the same time
each yearconsidering invertebrate community composition changes from season to season.
Ideally a sample would be taken during each of the seasons to gain a better understanding of the

changes taking place in the macroinvertebrate communities from season to season.

We collected macroinvertebrate sammésr water qualitynonitoring to minimize disturbances
which couldhaveaffecedmonitoring data. Three sections within each 100 yard reach

sampled for macroinvertebrates. The sampling aseas located imiffle sectiors of thestudy

reach We used awo-pole kick net withamesh size of 500 micromesdor macroinvertebrate
collection Kick nets are roughly 3 foot by 3 foot nets with 3 foot wooden supports on two sides.
Each sampling siterasapproached frordownstream, and samplingasconducted at the

downstream location first to minimize disturbance to other sampling losatjastream. One
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person heldhe kick net at a 45 degree angle to the river bed, with the net tight againstahe stre
bottom. A secongersondisturlkedthe substrate in a 3 foot by 3 foot square immediately
upstream of the net for approximately 3 minutes. Large rocks within the seetiepicked up

and rubbed by hand to dislodge any macroinvertebrates attacthedrézcks. Once the ctgon
hadbeen properly disturbed, the measremoved with a forward scooping motion to ensure
samples remain in the net. The netsrinsed with clean stream water int@80 pmstrainer

placedover a 5 gallobucket. The processas therrepeated for t remaining two sites.

All organisms collectedvere thercomposited into one master sample espntative of the

entire streamThe material left in the strainer was picked throughrf@croinvertebrate®©nce
picked from the samplehé macroinvertebragavere identifiedo theappropriateorder level

with the help of a magnifying glass and identification key. The organismssorted and placed
in a sortingtray grouped by order. The number of each type of organism fwascecorded on
the field datalseetfor each study reaclitach different order of invertebrat@asassigned an
abundance code depending on the number found in the sample. A group is considered rare (R) if
less than 5 individuals are found within the sample. A group is considered cqi@jribthere

are between 5 and 50 individuals found within the sample. And finally a group is considered
abundant (A) if there are greater than 50 individi@sd withinthe sample. The abundance
ratingwasconverted intaorrespondinghumbers: (A = 6; G 3; R = 1). Our macroinvertebrate

samplesvereassessed using three metrics: biotic index, total taxa, and EPT taxa.

There are severateps which must be taken to calculate the biotic index. Firshuitgplied
the abundance number by the tolerarale@e for each invertebrate group to obtain a tolerance
score. The abundance scores and tolerance weoethen totaledThetotal tolerancavas

divided by the total abundance to obtain the biotic index. Total taxa is simply the total number of
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invertebrae orders identified. EPT taxa is a calculation of the number of kinds of
macroinvertebrates from the orders Ephemeroptera, Plecoptera, and Trichoptera. Each of the
three metricsvereassigned a point value designated on the Save Our Streams datasloget, whi

werethen added together to produce the stream score.

Physical:

Once the macroinvertebrate samphmgscompletedon each study reactve also conducted a
habitat assessmeintthe study reach for each strearhe stepsincludedidentifying the physical
characteristics, local watershed characteristics, and completing a visual biological survey. The
stream bottomvassurveyed using a zigzag pebble count method. Starting downstheam,
person completing the sample walked zigzag pattern from bank tarfk. At every step, the
persorreacheddown to the tip of their boot and recertthe size of the first pebble that they
camein contact with. Thizontinueduntil 100 pebblesvere measured.he percent ofubstrate
size classvas then calculatetlVe recoded he presence and amount of logs and large woody
debris The presence and amount of organic material (twigs and lea@ssa)sodetermined.

The general appearance of the wataes therobserved, focusing on the color, turbidity, and
appearance of anyratified precipitates. The odor of the wateasrecorded, which can indicate
the presence of sewage, chlorine, or excessive algae growth. The presence and amount of
surface foamwasrecorded. Algae color, abundance, and growth halaabbserved. Theolor

of the substrate in the streambeasrecorded as well.

The current weather, as well as the weather during the past 48Nasrecorded. The percent
of stream shadinggasmeasured by visual estimation. Average width and depth of the stream

were masured whilgaking out discharge readingsmbeddedness, or the extent to which rocks
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are sunken into the silt, sand, or magremeasured in a riffle section on an optimal (<10%),
suboptimal (1630%), marginal (3@&0%), or poor (>60%) rating. The preserof sediment
deposition, bank stability, and riparian buffer wigteremeasure@nd ratedptimal

suboptimal, marginal, or pooEach data sheet includes diagrams to help estimate which rating
to select. To measure dischar we measured the stream tlith a run section of our reach

using ameasuring tapandwe delineatedh transecline. The studytransectvasdivided into
severabkubsections, the numband size of whicldependean the actual width of the stream.

We measuredelocity with a GeopackFlowmeter modeVIFP51 at the middlef each
subsectionThe Geopacks Flowmeters output is measured in counts per minute, which we later
converted into cubic feet per secohlxt, we multipliedthe subsection area by the average
velocity for each subseaon to determine discharge. The discharge for each subsec®then

added together to produce the total stream discharge.

Results
Big Run:

During water quality testing on Big Run, we found that it presented the lowest pH value out of
the five primary gidy streams. Although we were able to test water quality at different locations
along Big Run, the main study site was only sampled once due to limited accessibility to the
location. The pH level at our study site was 3af3ver 20 times more acidicah a comparable
stream with a pH of 7.0. Dissolved oxygen levels of 6.06 mg/L were recorded. The temperature
of Big Run was recorded at 17.47° Conductivity, total dissolved solids, and salinity were
recorded at 36 uS/cm, 18 ppm, and 0.02, respectiVaky water quality data for each study

stream can be found in appendix A of this documBme. discharge of Big Run during our

sample date was 1.146 cubic feet per second. Big Run had a cross section area of 2.5 square feet
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at our sample site. Channel wadit our sample site was 5 feet, with an average deftd®f

feet. The pebble count for Big Run was conducted by the measurement of 100 pebbles along the
streambednd was found to have an index of 3.38t/Clay substratg¢<.062 mm) was found in

only 1% of the study reach. Sasdbstrat€.062 mm2 mm) was found in 15% of the study

reach. Fine gravaubstratd3 mm-24 mm) was found in 27% of the study reach. Coarse gravel
substrat€25 mm64 mm) was found in 3 % of the study reach. Cobblestraté65 mm-255

mm) was found in 24% of theusly reach. Boulder substrg@56 mnm2048 mm) vasfound in

23% of the study reach. Bedroslibstratevas found in 4% of the study reach. Woody debris

was found in 3% of the study rea€@omplete pebble count data canfbund in appendix B of

this document.Three macroinvertebrasamples were taken on Big Rand composited into

one master samplé4 different taxa were present in gample 8 of which represented the
Ephemeroptera, Plecoptera, or Trichop{&®@T) orders.Mayflies (Ephemeroptera stoneflies
(Plecopterg, netspinning caddisfliesT{richopterg, dragonflies Anisopter3, riffle beetles

(Elmidag, black flies Simuliidag, crane flies Tipulidae), crayfish Decapodd, and aquatic

worms Qligochaetd were all present in the Big Run macroinvertebrate sample. The biotic index
for Big Run was 4.72The total taxa score, EPT taxa score, and biotic index were complied to
achieve a stream integrity score of 21, a suboptimal integrity rating. Complete matetrate

data for each stream can be found in appendix C of this document.

The water clarity on Big Run was clear, with no color. The water had no distinct odors. We
observed a slight amount of surface foam. Dark green algesobserved throughout the
streambed, matted and hagyowths wergresentHabitat conditions such as embeddedness,
sediment deposition, bank stability, and riparian buffer width were measured. The stream had a

marginal embeddedness, meaning fine sediments surround#¥30f thespaces between the
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gravel, cobble and boulders. Sediment deposition features were presedOih 20 the reach,
leading to a suboptimal rating. Bank stability was suboptimal on both sides of the study reach.
Banks are moderately stable with infrequeltarof erosion. The banks were generally in good
shape but may be susceptible to erosion at very high flows. The riparianviiaitfewas

optimd on the left bank of the stream with >60 ft of undisturbed vegetation, but poor on the right
bank due to foresoad 18 which is a mere five feet from the stream in certain sections of the

study reach. The overall habitat condition score for Big Run was 21; a suboptimal rating.

Devils Run:

Unlike Big Run, we were able to take water quality readings at Devil®Rinooccasions
TheaverageH level at our study site was 6.4he average level of dissolved oxygen in the
stream was 8.125 mg/Theaveraggemperature obevils Runwas15.81° C Average
conductivity, total dissolved solids, and salinity were rded at42 uS/cm,21 ppm, and 0.02,
respectivelyThe discharge of Devils Ruduring our sample date wa€099cubic feet per
secondDevils Run had a cross section are2 d#square feet at our sample site. Channel width
at our sample site waks2 feet,with an average depth 651 feet. The pebble count for Devils
Runwas conducted by the measurement of 100 pebbles along the streambed and was found to
have an index a2.72 Silt/Claysubstrat€<.062 mm) was found i8% of the study reach. Sand
substrée (.062 mm2 mm) was found i12% of the study reach. Fine grawelbstrat€3 mm-24
mm) was found ir24% of the study reach. Coarse grasgbstrat€25 mm64 mm) was found in
12% of the study reach. Cobldebstrat€65 mm255 mm) was found in 24% ofdtgudy reach.
Boulder substraté?56 mm2048 mm)wasfound in16% of the study reach. Bedroskbstrate
wasnotfound in the study reach. Woody debris was fountlo¥ of the study reacflhree

macroinvertebrateamples were taken @evils Run and compdsd into one master sampti4
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different taxa were present in aaample, Df which represented the Ephemeroptera, Plecoptera,
or Trichoptergd EPT)orders.Mayflies (Ephemeropterg stonefliesPlecopterd, netspinning
caddisflies Trichopterg, commonnet spinnersHydropsychidag dragonflies Anisoptera,

riffle beetles Elmidag, crane flies Tipulidag), crayfish Decapodd, and aquatic worms

(Oligochaeta were all present in theevils Run macroinvertebrate sample. The biotic index for
DevilsRun wa 426. The total taxa score, EPT taxa score, and biotic index were complied to
achieve a stream integrity score of 21, a suboptimal integrity rdtirewater clarityon Devils

Run was clear, with no color. The water had no distinct odordowwl no ewence of surface

foam Matted browralgae wer@bservedscattered on rocks throughout the streambiaditat
conditions such as embeddedness, sediment deposition, bank stability, and riparian buffer width
were measured. The stream had suboptemdieddedess, meaning fine sediments surrounded
10-30% of the spaces between the gravel, cobble and boulders. Sediment deposition features
were present in 280% of the reach, leading to a suboptimal rating. Bank stability was
suboptimal on both sides of the studgch. Banks are moderately stable with infrequent areas of
erosion. The banks were generally in good shape but may be susceptible to erosion at very high
flows. The riparian buffer with was optimal both left and right stream banksth >60 ft of
undisurbed vegetgon. The overall habitat condition score Bevils Run was 2; a suboptimal

rating.

Lindy Run:

The average pH level at our study site w&}2 The average level of dissolved oxygen in the
stream wa$.725mg/L. The average temperatureLohdy Run wasl7.39 C. Average
conductivity, total dissolved solids, and salinity were record@® pS/cm,19.5ppm, and 0.02,

respectively. The discharge bihdy Run during our sample date wh288cubic feet per
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secondLindy Run had a cross sectianea of3.17square feet at our sample site. Channel width

at our sample site wasfeet, with an average depth@#2 feet. The pebble count faindy Run

was conducted by the measuremant01 pebbles along the streambed and was found to have
an indexof 3.28 Silt/Clay substrate (<.062 mm) wast foundin study reach. Sand substrate

(.062 mm2 mm) was found i18% of the study reach. Fine gravel substrate (324dnmm) was

found in 24% of the study reach. Coarse gravel substrate (264mm) was founth 10% of

the study reach. Cobble substrate (65-266 mm) was found i85% of the study reach.

Boulder substrate (256 m2048 mm) was found i81% of the study reach. Bedrock substrate
was not found in the study reach. Woody debris was fou&oinf thestudy reachThree
macroinvertebrateamples were taken dundy Run and composited into one master samie. 1
different taxa were present in our samglef which represented the Ephemeroptera, Plecoptera,
or Trichoptergd EPT)orders. Mayflies Ephemerofera), stoneflies Plecopterd, case building
caddisflies Trichopterg, common net spinnefslydropsychidag riffle beetles EImidag, non

biting midgeqChironomida¢, crayfish Decapodd, and aquatic wormg)ligochaeta were all
present in th&indy Run macroinvertebrate sample. The biotic indextody Run wass.0. The

total taxa score, EPT taxa score, and biotic index were complied to achieve a stream integrity
score ofl9, a suboptimal integrity rating-he water clarity oLindy Run was clear, wita
brownishcolor. The water had no distinct odors. We found no evidence of surface foam. Matted
dark greeralgae were observed scattered on rocks throughout the streambed. Habitat conditions
such as embeddedness, sediment deposition, bank stabilitypanahn buffer width were

measured. The stream had optimal embeddedness, meaning fine sediments suxfdiadéd

the spaces between the gravel, cobble and boulders. Sediment deposition features were present in

20-40% of the reach, leading to a suboptinading. Bank stability was suboptimal on both sides
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of the study reach. Banks are moderately stable with infrequent areas of erosion. The banks were
generally in good shape but may be susceptible to erosion at very high flows. The riparian buffer
with was optimal on both left and right stream banks with >60 ft of undisturbed vegetation. The

overall habitat condition score famdy Run was28; anoptimal rating.

Maxwell Run:

The average pH level at our study site Wak/. The average level of dissolverygen in the
stream wa§.73mg/L. The average temperatureMddxwell Run was20.39 C. Average
conductivity, total dissolved solids, and salinity were recordé® pS/cm,33 ppm, and 0.8,
respectively. The discharge Ffaxwell Run during our sampleate wad.253cubic feet per
secondMaxwell Run had a cross section ared (d88square feet at our sample site. Channel
width at our sample site wass4eet, with an average depth@B80feet. The pebble count for
Maxwell Run was conducted by the megssuent of 100 pebbles along the streambed and was
found to have an index 8f53 Silt/Clay substrate (<.062 mm) wast found in thestudy reach.
Sand substrate (.062 mZnmm) was found 8% of the study reach. Fine gravel substrate (3
mm-24 mm) was foud in 25% of the study reach. Coarse gravel substrate (2%hmm) was
found in17% of the study reach. Cobble substrate (65-2%% mm) was found iB0% of the
study reach. Boulder substrate (256 12628 mm) was found i8% of the study reach. Bedrock
subgratewasfound in14% ofthe study reach. Woody debris was foun@% of the study
reach.Three macroinvertebratamples were taken dfaxwell Run and composited into one
master sample0 different taxa were present in our samplepf which represeed the
Ephemeroptera, Plecoptera, or Trichoptera orders. MayHiglsgmeropterg stoneflies
(Plecopterg, netspinning caddisfliesT{richopterg, common net spinnersiydropsychidag

riffle beetles Elmidag, water penniesRsephernidag aquatic beetke (Coleoptera,
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hellgrammites Corydalidag, crane flies Tipulidae), watersnipe fliesAthericidag, water mites
(Hydrachnidg, crayfish Decapodd, and aquatic wormg)ligochaeta were all present in the
Maxwell Run macroinvertebrate sample. The biotidax forMaxwell Run was 24. The total

taxa score, EPT taxa score, and biotic index were complied to achieve a stream integrity score of
27, anoptimal integrity ratingThe water clarityon Maxwell Run was clear, with no color. The
water had no distinadors. We found no evidence of surface follm.forms ofalgae were
obseved Habitat conditions such as embeddedness, sediment deposition, bank stability, and
riparian buffer width vere measured. The stream logdimal embeddedness, meaning fine
sedimens surrounde&10%of the spaces between the gravel, cobble and boulders. Sediment
deposition features were presen&0% of the reach, leading to eptimal rating. Bank

stability was suboptimal otine left bank and optimal on the right bank of the stadygh The

left bank ismoderately stable with infrequent areas of erosion.|&td&ank wagenerally in

good shape but may be susceptible to erosion at very high flows. The riparian buffer with was
optimal on both left and right stream banks with >60f undisturbed vegetation. The overall

habitat condition score for MaxwelRun was31; anoptimal rating.

Snyder Run:

The average pH level at our study site wak8 The average level of dissolved oxygen in the
stream wa$.51mg/L. The average tempeuae ofSnyderRun was21.18 C. Average
conductivity, total dissolved solids, and salinity were recorddd A1S/cm,55.5ppm, and
0.065, respectively. The discharge ®hyderRun during our sample date wag8cubic feet per
secondSnyderRun had aross section area @f45square feet at our sample site. Channel
width at our sample site wdd.5feet, with an average depth of Ofé@t. The pebble count for

SnyderRun was conducted by the measurement of 100 pebbles along the streambed and was
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foundto have an index 8.25 Silt/Clay substrate (<.062 mm) was foundi®s of the study
reach. Sand substrate (.062 f@Bmm) was found 8% of the study reach. Fine gravel substrate
(3 mm24 mm) was found i22% of the study reach. Coarse gravel subs{@ienm64 mm)
was found in7% of the study reach. Cobble substrate (65-2%% mm) was found it8% of the
study reach. Boulder substrate (256 12628 mm) was found i84% of the study reach.
Bedrock substrate wdsund in10% of the study reacWoody debis was found i¥% of the
study reachThree macroinvertebragamples were taken @nyderRun and composited into
one master sample9 Hifferent taxa were present in our samgl@pf which represented the
Ephemeroptera, Plecoptera, or Trichop{&®@T)orders. Mayflies Ephemeroptera stoneflies
(Plecopterg, netspinning caddisflieand caséuilding caddisfliegTrichopterg, common net
spinners lydropsychidag dragonflies Anisopter3, riffle beetles Elmidag, hellgrammites
(Corydalidag, alderfies Sialidag, nonbiting midges Chironomidag, crane flies Tipulidae),
water miteslydrachnidg, crayfish Decapodd, and aquatic wormg(igochaeta were all
present in th&nyderRun macroinvertebrate sample. The biotic indexSioyderRun was3.97.
The total taxa score, EPT taxa score, and biotic index were complied to achieve a stream
integrity score oR7, anoptimal integrity ratingThe water clarityon SnyderRun was clear, with
no color. The water had no distinct odors. We foarstight occarence of surface foamo
algae were observed in the stred#abitat conditions such as embeddedness, sediment
deposition, bank stability, and riparian buffer width were measured. The stream had suboptimal
embeddedness, meaning fine sediments surrour@8d% of the spaces between the gravel,
cobble and boulders. Sediment deposition features were presem®¥20f the reach, leading
to a suboptimal rating. Bank stability wagtimal on the left bank, and poon the right banlof

the study reachrhe iight bank of Snyder Run borders an abandoned rail grade that is unstable
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and susceptible to washotitie riparian buffer with was optimal on both left and right stream
banks with >60 ft of undisturbed vegetation. The overall habitat condition sc@ayiber Run

was 25; a suboptimal rating.

Engine Run:

The average pH level at owater quality monitoringite was3.83 The average level of
dissolved oxygen in the stream wa665mg/L. The average temperaturetfgineRun was
16.75 C. Average conductity, total dissolved solids, and salinity were recorde8bab

pS/cm,17.5ppm, and.02 respectively.

Glade Run:

The average pH level at owater quality monitoringite was7.26 The average level of
dissolved oxygen in the stream waS8& mg/L. Theaverage temperature GladeRun was
22.78 C. Average conductivity, total dissolved solids, and salinity were recor@du&/cm,

42 ppm, and).045 respectively.

Long Run:

The average pH level at owater quality monitoringite was2.77. The averageevel of
dissolved oxygen in the stream w89 mg/L. The average temperaturel@ing Run was
18.48 C. Average conductivity, total dissolved solids, and salinity were recor@&® pS/cm,

284ppm, and B1, respectively.
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Middle Run:

The average plevel at ouwater quality monitoringite was3.23 The average level of
dissolved oxygen in the stream waagd45mg/L. The average temperatureMiddle Run was
16.77 C. Average conductivity, total dissolved solids, and salinity were recordé&d pS/cm,

272.5ppm, and B15 respectively.

Sand Run:

The average pH level at owater quality monitoringite was7.0. The average level of dissolved
oxygen in the stream w&ds965mg/L. The average temperature @n8Run wasl9.84 C.
Average conductivi, total dissolved solids, and salinity were recorde®latS/cm,30.5 ppm,

and 0.@5, respectively.

Shays Run:

The average pH level at owater quality monitoringite was3.8Q The average level of
dissolved oxygen in the stream wa&8mg/L. The aveage temperature oh@ysRun was
18.33 C. Average conductivity, total dissolved solids, and salinity were recor@€d=at

uS/cm,18 ppm, and 0.B, respectively.

Tank Run:

The average pH level at owater quality monitoringite was3.85 The average el of
dissolved oxygen in the stream wa885mg/L. The average temperaturel@nk Run was
16.57 C. Average conductivity, total dissolved solids, and salinity were recor@&qu&/cm,

15 ppm, and 0.0 respectively.
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Wimer Run:

The average pH levalt ourwater quality monitoringite was4.07. The average level of
dissolved oxygen in the stream wa815mg/L. The average temperatureViimer Run was
16.26 C. Average conductivity, total dissolved solids, and salinity were recordéd=at

pnS/cm,8.5ppm, and 0.0, respectively.

Discussion

The Eastern Brook Trout Joint Venture (2006) identified several major disturbances to native
brook trout streams. They found that poor land management practices have disturbed up to 59%
of subwatersheds. Foregfractices were found to disturb up to 54% of subwatersheds. Acid
deposition was found as a disturbance in 30% of subwatersheds. These figures do nibkeadd to

59%, because multiple disturbances could be affecting each watershed.

The majority of the seams that we studied in this project are not in a condition to support wild
brook trout populations, largely due to pH impairment. Brook trout are very resilient, and have
been found to occupy streams with pH levels as low as 4.0. The pH tolerancefargd o

trout is 4.09.5, but pH levels of 6:B.0 seem to be optimal (Raleigh 1982). Acid precipitation
has been found to impact 25% of WV brook trout streams. (Petty and Thorne=200®&jng is

a stream by stream discussion of the limiting factoraohetream to support brook trout, the
causes of these impairments, and potential restoration activities to reverse the impalimeents.
discussion for each stream is organized by the level of impairment, with the most impaired

streams being discussed firs
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Lindy Run:

Lindy Runis listedonthe 2010 West Virginia 303(d) list of impaired streams (WV DEP 2010)

for pH impairment along its entire lengtfihis is consistent with the data we collected in the

field which showedn averageH of 4.02to be the aly major impairment to the stream. The

cause of this pH impairment is likely due to acid rain deposition, natural geological and

biological factors, and historical lumberirngcid precipitation is caused by the reaction of
atmospheric moisture and oxygeftth sulfur dioxides and nitrogen oxides, which are a result of
fossil fuel combustion. These elements combine to form weak concentrations of sulfuric and

nitric acid (EPA 2007). Once acid precipitation reaches thengl, it reacts with the soilhe
acidprecipitation can be neutralized if the soil laasadequate buffering capacity.the early
19006s, the Lindy Run watershed was clearcut
topsoil and organic materiandloss of bank stability and alteram to stream channel due to
instability. Although the forest has regrown, the lost soil has not had time to regenerate and this
leaves a very thin quartz mineral soil which does not have the buffering capacity to filter acid

rain. Therefore Lindy Run antkarby watersheds have a high susceptibility to acidification. The
watershed hagatural tannic acid originating from the abundant hemlock, spruce, laurel and
rhododendron forest; it is these natural acids that gave the Blackwater its Radd.aurel,

Engine, Tankand Shaydéds Run are adjacent watersheds

which showed similar pH impairments.

One of the most provemeatmentgor low pH in trout streams is the additiohlimestonesand
directlyto the headwater s&ens of the streanTheaddition of limestone fines increases pH
levels and improvethe buffering cpacity of acid impaired streams. $is typically a short

term solutiorthat requires regular limestone dumping which requires a continuous funding

\



Supak and Lutz 20

source The addition of limestone sand can also increase sedimentation in the streams, which
may lead to negative impacts on macroinvertebrate communities in the mixing zone of a treated
stream. (McClurg et al. 2007). Despite its limitations, this treatmenib&an successfully used

to restore brook trout populations on nearby Red and Laurel Runs. Road access from Forest
Service roads and adjacent liming operations on Red and Laurel Run make this a feasible
treatment for Lindy Run contingent upon funding sest If limestone is used to remediate these
streams in the future, it should be placed as high as possible in the watershed to minimize
disturbances, and maximize the area of improved water quality. Reintroduction of local
genotype brook trout would beeded following pH improvement& more permanent

treatment option is the land application of lime inwetershed to help improve the long term
buffering capacity of the soil, and therefore improve pH levels in streams and groundwater, but

this practicecan be very expensive (Dodds 2002).

Big Run:

Big Run is also listed on the 2010 West Virginia 303(d) list of impaired streams (WV DEP 2010)
for pH impairment along its entire length. Thic@nsistentvith our field work which founc

pH of 3.73 Thehistorical, geological and biologictdctors described in the Lindy Run section

are similar for Big Run and are likely causes of the pH impairment. In addition Big Run has
historic coal mining sites in its headwaters which contribute acid mine draindgepasses

through a large bog which likely contributésthe acidity. The stream has the habitat structure,

and water temperature and quantity to support brook trout but pH must first be addressed.

Liming treatmenbptions are the sanfer Big Runasdescribed abovéor Lindy Run It also has

nearby Forest Service road access that can be used for liming opeRsiclasnation of the
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Abandoned Mine Land (AML) sites in the Big Run headwaters is another treatment option which
could reduce acidity. Thereear cur rent |l y projects being planne
Mine Reclamation Division to reclaim some of the AMLs in the Big Run watershed. Further
analysis of the extent of the impact of these AML sites on Big Run and the scope of planned
restoratiorprojects will be needed.indy Runis perhaps the most degraded of the primary

study streams. These two streams exhibit very loviepkls. The low pH in these streams could

be attributed to several factors: the presence of tannic acids in the watacsthedin

deposition, and the low buffering capacitysaihdstone soiBrook trout are very resilient, and

have been found to occupy streams with pH levels as low as 4.0. The pH tolerance range of
brook trout is 4.60.5, but pH levels of 6-:B.0 seem to & optimal (Raleigh 1982Acidification

can alsdncrease the concentration and toxicity of aluminum, which has been found to cause
damageo gills in fish(Dodds 2002)A section of BigRun originates in a bog, which could
contribute to the acidic natucd the streamThe low pH levels present in several of our study
streams could be mitigated by the addition of limestone to the watershed. Most typically,
limestone sand is introduced directly to the headwater sections of the stream. Addition of
limestonefines can increase pH levels and improve the buffering capacity of acid impaired
streams, although this is typically a short term solution. Limestone can also be added to the
watershed to help improve the long term buffering capacity of the soil, antbtiearaprove pH
levels in streams and groundwater, but this practice can be verysesg®odds 2002)The

addition of limestone to Big Run and Lindy Run would have a positive impact on stream pH and
buffering capacity. Both streams are in relativelyselproximity to forest roads, which could be
used to for the transportation of limestone sand to potential dumpT$iteaddition of limestone

sand can also increase sedimentation in the streams, which may lead to negative impacts on
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macroinvertebrate comunitiesin the mixing zonef a treated streaniMcClurg et al 2007).1f
limestone is used to remediate these streams in the future, it should be placed as high as possible

in the watershed to minimize disturbances, and maximize the area of improeed|waity.

Snyder Run:

Snyder Runs included on the 303(disting for pH along its entire lengtbutdata from our
study and from th&lorth ForkWatershed Projects monthly monitoring indicate the pHitigimv
the 69 acceptable pH range of WV wateradjty standards We found Snyder Ruexhibited
relatively good water quality, but the structure and stream shading seem to be finctimg.
Our study reach on Snyder Run was located in an area which exhibited adequatstsickam
and pool formationbut the majority of thetream channel on Snyder Reonsists of wide,
shallow riffles ands exposed to a fair amount of sunlight, whieads tcelevated water
temperatureand lack of pools for brook trout habitddestabilized banks and lack of asséo a

flood plain are also problems on this stream.

Historically the Snyder Run watershed was extensively logged and used for mining. It has the
remnants of several old dams and bridges along its length and the impacts of past industrial
activity likely contribute to the current degraded stream habitat structure, lack of riparian
shadingand destabilized bank§o make Snyder Run suitable for brook trobading along

Snyder Run would have to be increased by planting overstory species along tae bpter.
Further restoration could include construction of Natural Stream D@s$BD) structures and
introduction of arge wady debris toimprove the amount and depth of podatsprove access to

the floodplain,jncrease diversity of velocity and depihcreasg habitat for invertebrates,

increase potential spawning locations, and provide fish with suitable @toteler and Hubert
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1999) Any projects involving large woody debpplacement, NSD structures, or floodplain

alteration requiréurtherextersive study anchydrologic modeling

Devils Run:

Devils Run exhibits the most potential for the possible reintroduction of brook trout. The water
guality in Devils Run is indicative of possible brook trout habitaissolved oxygen, pHand
temperature levs are all within the tolerances of brook trabevils Run shares several

similarities to Lindy run, including structure, substrate types, and plant species composition. The
fact that Devils Run exhibits a more neutral pH could be attributed to largentsvtdlimestone
gravel located on WV Route 32, which parallels Devils Run for the entirety of its length. This
introduction of limestone gravel and fines into the watershed improves the buffering capacity of
Devils Run, leading to higher pH levels and mmizing the affect of acid depositiorBrook

trout can tolerate temperatufestween €23.8° C, but temperatures betweenrlBE C are

optimal for growth and survival (Raleigh 1982).

Brown trout Salmo truttd were observed in Devils Ruluring our studywhich most likely

traveled upstream from the Blackwakiver where they are stocked regularly in the spring and
fall. Brown and rainbow trout could serve as competition to a wild brook trout population for
food and cover, but the small size of Devils Ronld favor the brook trouthe installation of a
fish barrier could be used to keep brown and rainbow tfantdrhynchus mykissut of Devils

Run in the event of brook trout introduction, but this would also effectively cut off the migration
of all other nongame fish species upstreadevils Run contains deep, well shaded pools with

the presence of undeut banks, which would provide excellent coverfomoktrout (Raleigh
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1982) The stocking of native genotype brook trout to Devils Run would denky step

necessary to restore a brook trout population.

Maxwell Run:

Maxwell Run was found to be very healthy, although the temperature readings were somewhat
high for a brook trout strearMaxwell Run is located within the Horseshoe Run watershexl

chose to study Maxwell Run because it is located within an intact brook trout watershed
according to the Eastern Brook Trout Joint Venture. Maxwell Run would serve as our control
study streamgiving us an example to compare the sample results of the edpstotams.

Brook trout have been located in Maxwell Run during the past, but we were unable to observe
any during our time conducting habitat surveélse majority of Maxwell Run is extensively
shaded, but there has been recent clear cutting activity meadwaters, which could be
contributing to the high temperature readiagsl increase in fines as you move upstream
Restoration of the riparian buffer in the clear cut could help bring the temperatures back down to
acceptable level§.he presence of gnt stonefliesRteronarcyidag which are very intolerant,

indicatespristine water qualityn Maxwell Run (Bouchard 2004).

Our main goaWas to establish baseline scientific data on several tributary and headwater
streams in the Blackwater River watezdito indentify factors limiting brook trout survivalve
found two stream@ig Run and Lindy Runyvith suitablewater temperature and habithat

have a lowpH that could be treated through limestone sand dafsingding can be found. We
found DevilsRun to have suitable habitat and water quantity and quality including pH and
temperature that could support brook trout if they are reintroduced. We found Snyder Run to

have suitable water quantity but elevated water temperature due to poor ripariag ahddin
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wide shallow stream chann&nyder Run may be more suitable to warm water smallmouth bass
(Micropterus dolomieumanagement rather than a brook trout reintroduclibe.next steps are
to contact the appropriate government agencies; evaluate sialfgeof funding and

implementingthese restoration projects, athe collection of any additional needed data.
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Appendix A: Water Quality Data
. . Conductivity .. [Dissolved Oxygel Temperaturg
PRIMARY Date Latitude | Longitude TDS m) Salinit H
g (uS/cm) (PP ' oomgny |P ©C)
7/28/201Q 39°06'33"N| 79°34'16"W 36 18 0.02 6.06 3.73 17.47
BIG RUN
6/30/201Q 39°07'16"N| 79°27'21"W 48 24 0.02 7.54 6.51 16.66
DEVILS RUN
7/14/201¢ 36 18 0.02 8.71 6.42 14.96
6/25/201Q 39°05'52"N[ 79°31'25"W 36 18 0.02 6.08 3.82 16.71
LINDY RUN
8/45/201¢ 42 21 0.02 7.37 4.21 18.07
7/8/2010( 39°09'46"N| 79°36'18"W 68 34 0.03 7.81 7.55 19.03
MAXWELL RUN
8/16/201¢ 64 32 0.03 7.65 7.38 21.75
7/7/2010( 39°08'49"N| 79°31'06"W 176 88 0.09 7.12 7.87 19.76
SNYDER RUN
8/6/2010 46 23 0.02 5.9 7.09 22.59
. . Conductivity . . |Dissolved Oxygel Temperaturg
SECONDARY Dat Latitud Ly tud TDS Salinit H
ate atitude | Longitude (uS/cm) (ppm) Salinity (DOmg/L) p €0
6/25/201Q 39°06'17"N| 79°29'17"W 36 18 0.02 6.5 3.85 16.83
ENGINE RUN
8/15/201¢ 35 17 0.02 6.83 3.80 16.66
6/30/201Q 39°1022"N| 79°29'35"W 74 37 0.04 7.31 7.17 21.86
GLADE RUN
8/15/201( 99 47 0.05 5.29 7.35 23.70
6/28/201Q 39°07'34"N 79°31'06"W| 652 326 0.36 7.74 2.66 16.82
LONG RUN
8/13/201¢ 484 242 0.26 8.44 2.87 20.13
6/28/201Q0 39°07'47"'N 79°31'12"W| 497 245 0.29 7.28 3.22 15.82
MIDDLE RUN
8/13/201¢ 611 300 0.34 9.61 3.24 17.72
6/30/201Q 39°10'36"N| 79°30'52"W 69 35 0.04 5.31 6.75 20.43
SAND RUN
7/13/2014 53 26 0.03 4.62 7.24 19.24
6/25/201Q 39°06'16"N| 79°29'57"W 38 19 0.02 6.06 3.79 18.29
SHAYS RUN
8/15/201¢ 35 17 0.02 6.3 3.80 18.37
6/25/201Q 39°07'05"N| 79°28'20"W 30 15 0.01 7.05 3.80 15.66
TANK RUN
8/15/201¢ 30 15 0.01 6.92 3.90 17.47
6/30/201Q 39°07'31"N| 79°26'44"W 18 9 0.01 1.72 4.01 15.34
WIMER RUN
8/15/201¢ 17 8 0.01 8.11 413 17.17
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Appendix B: Stream Macroi nvertebrate Data
Big Run Macroinvertebrate Data
Insect groups Abundancq Kinds TV TS
Ephemeropter: Mayflies 6 3 3 18
Plecoptera Stoneflies 6 3 2 12
Trichopter Casebuilding caddisflies 3 0
Trichoptera Netspinning caddisflies 3 2 4 12
Rhyacophilidae Freeliving caddisfly 3 0
Hydropsychida Common netspinner 5 0
Anisoptera Dragonflies 3 1 4 12
Zygoptera Damselflies 7 0
Elmidae Riffle beetle 1 1 4 4
Psephenidae Water penny 3 0
Coleoptera Other aquatic beetles 7 0
Hemiptera True bugs 8 0
Corydalidae  Fishfly/Hellgrammite 3 0
Sialidae Alderfly 6 0
Collembola Springtails 6 0
Chironomidae Nonbiting midges 8 0
Simuliidae Black fly 1 1 6 6
Tipulidae Crane fly 3 1 4 12
Athericidae Watersnipe fly 3 0
Diptera (other) Other true flies 7 0
Noninsect groups Abundancq Kinds TV TS
Hydrachnida  Water mite 6 0
Decapoda Crayfish 3 1 5 15
Isopoda Aquatic sowbug 7 0
Amphipoda Scud/Sideswimmer 5 0
Veneroida Clams 6 0
Unionidae Mussel 4 0
Prosobranchia Operculate snails 5 0
Pulmonata Nonroperculate snails 7 0
Oligochaeta  Aquatic worms 6 1 10 60
Hirudinea Leeches 10 0
Turbellaria Flatworms 7 0
Totals 32 Total TS 151
Comments: . Calculateq  Point Metric Point Scale
Metrics
Values Values 10 7 5 3
Total Taxal 14 7 > 18 18-13 12-8 <8
EPT Taxa 8 7 > 10 10-7 6-4 <4
Biotic
Index 4.72 7 <4.0 4.0-5.0 5.1-6.0 > 6.0
Stream Score 21 Integrity Rating Scale
timothy.d.craddock@wv.gov Integrity Rating Suboptimal
>24 24-19 18-12 <12
Optimal | Suboptimg Marginal Poor



http://www.epa.gov/owow/monitoring/volunteer/stream/108.html
mailto:timothy.d.craddock@wv.gov
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Devils Run Macroinvertebrate Data
Insect groups Abundancq Kinds TV TS
Ephemeropter: Mayiks 3 3 3 9
Plecoptera Stoneflies 6 3 2 12
Trichoptera Casebuilding caddisflies 3 0
Trichoptera Netspinning caddisflies 6 2 4 24
Rhyacophilidae Freeliving caddisfly 3 0
Hydropsychida Common netspinner 3 1 5 15
Anigptera Dragonflies 1 1 4 4
Zygoptera Damselflies 7 0
Elmidae Riffle beetle 6 1 4 24
Psephenidae Water penny 3 0
Coleoptera Other aquatic beetles 7 0
Hemiptera True bugs 8 0
Corydalidae  Fishfly/Hellgrammite 3 0
Sialidae Alderfly 6 0
Collembola Springtails 6 0
Chironomidae Nonbiting midges 8 0
Simuliidae Black fly 6 0
Tipulidae Crane fly 3 1 4 12
Athericidae Watersnipe fly 3 0
Diptera (other) Other trudids 7 0
Noninsect groups Abundancq Kinds TV TS
Hydrachnida Water mite 6 0
Decapoda Crayfish 3 1 5 15
Isopoda Aquatic sowbug 7 0
Amphipoda Scud/Sideswimmer 5 0
Veneroida Clams 6 0
Unionidae Mussel 4 0
Prosobranchia Operculate snails 5 0
Pulmonata Nonroperculate snails 7 0
Oligochaeta  Aquatic worms 3 1 10 30
Hirudinea Leeches 10 0
Turbellaria Flatworms 7 0
Totals 34 Total TS 145
Comments: Metrics Calculateq  Point Metric Point Scale
- Values Values 10 7 5 3
Total Taxal 14 7 > 18 18-13 12-8 <8
EPT Taxa 9 7 > 10 10-7 6-4 <4
Biotic
Index 4.26 7 <4.0 4.0-5.0 5.1-6.0 > 6.0
Stream Score 21 Integrity Rating Scale
timothy.d.craddock@wv.gov Integrity Rating Suboptimal
>24 24-19 18-12 <12
Optimal | Suboptimg Marginal Poor
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Lindy RunMacroinvertebrate Cia
Insect groups Abundancq Kinds TV TS
Ephemeropter: Mayflies 6 3 3 18
Plecoptera Stoneflies 3 3 2 6
Trichoptera Casebuilding caddisflies 1 1 3 3
Trichoptera Netspinning caddisflies 4 0
Rhyacophilidae Freeliving caddisfly 3 0
Hydropsychida Common netspinner 3 1 5 15
Anisoptera Dragonflies 4 0
Zygoptera Damselflies 7 0
Elmidae Riffle beetle 1 1 4 4
Psephenidae Water penny 3 0
Coleoptera Other aquatic beetles 7 0
Hemiptera True bugs 8 0
Corydalidae  Fishfly/Hellgrammite 3 0
Sialidae Alderfly 6 0
Collembola Springtails 6 0
Chironomidae Nonbiting midges 3 1 8 24
Simuliidae Black fly 6 0
Tipulidae Crane fly 4 0
Atheriidae Watersnipe fly 3 0
Diptera (other) Other true flies 7 0
Noninsect groups Abundancq Kinds TV TS
Hydrachnida Water mite 6 0
Decapoda Crayfish 3 1 5 15
Isopoda Aquatic sowbug 7 0
Amphipoda Scud/Sideswimmer 5 0
Veneroida Clams 6 0
Unionidae Mussel 4 0
Prosobranchia Operculate snails 5 0
Pulmonata Nonroperculate snails 7 0
Oligochaeta  Aquatic worms 3 1 10 30
Hirudinea Leeches 10 0
Turbellaria Flatworms 7 0
Totals 23 Total TS 115
Comments: Metrics Calculateq  Point Metric Point Scale
- Values Values 10 7 5 3
Total Taxal 12 5 > 18 18-13 12-8 <8
EPT Taxa 8 7 >10 10-7 6-4 <4
Biotic
Index 5.00 7 <4.0 4.0-5.0 5.1-6.0 > 6.0
Stream Score 19 Integrity Rating Scale
timothy.d.craddock@wv.gov Integrity Rating Suboptimal
>24 24-19 18-12 <12
Optinal | Suboptimg Marginal Poor
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Maxwell RunMacroinvertebrate Data
Insect groups Abundancq Kinds TV TS
Ephemeropter: Mayflies 6 4 3 18
Plecoptera Stoneflies 6 4 2 12
Trichoptera Casebuilding caddisflies 3 0
Trichoptera Netspinningaddisflies 3 2 4 12
Rhyacophilidae Freeliving caddisfly 3 0
Hydropsychida Common netspinner 3 1 5 15
Anisoptera Dragonflies 4 0
Zygoptera Damselflies 7 0
Elmidae Riffle beetle 3 1 4 12
Psephenidae Water penny 1 1 3 3
Coleoptera Other aquatic beetles 3 1 7 21
Hemiptera True bugs 8 0
Corydalidae  Fishfly/Hellgrammite 3 1 3 9
Sialidae Alderfly 6 0
Collembola Springtails 6 0
Chironomidae Nonbiting midges 8 0
Simuldae Black fly 6 0
Tipulidae Crane fly 3 1 4 12
Athericidae Watersnipe fly 3 1 3 9
Diptera (other) Other true flies 7 0
Noninsect groups Abundancq Kinds TV TS
Hydrachnida Water mite 1 1 6 6
Decapoda Crayfish 3 1 5 15
Isopoda Aquatic sowbug 7 0
Amphipoda Scud/Sideswimmer 5 0
Veneroida Clams 6 0
Unionidae Mussel 4 0
Prosobranchia Operculate snails 5 0
Pulmonata Nonroperculate snails 7 0
Oligochaeta  Aquatic worms 3 1 10 30
Hirudinea Leeches 10 0
Turbellaria Flatworms 7 0
Totals 41 Total TS 174
Comments: Metrics Calculateq  Point Metric Point Scale
- Values Values 10 7 5 3
Total Taxal 20 10 > 18 18-13 12-8 <8
EPT Taxa 11 10 > 10 10-7 6-4 <4
Biotic
Index 4.24 7 <4.0 4.0-5.0 5.1-6.0 > 6.0
Stream Score 27 Integrity Rating Scale
timothy.d.craddock@ov Integrity Rating Optimal
>24 24-19 18-12 <12
Optimal | Suboptimg Marginal Poor
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Snyder RurMacroinvertebrate Data
Insect groups Abundancq Kinds TV TS
Ephemeropter: Mayflies 6 4 3 18
Plecoptera Stoneflies 6 3 2 12
Trichomra Casebuilding caddisflies 1 1 3 3
Trichoptera Netspinning caddisflies 3 1 4 12
Rhyacophilidae Freeliving caddisfly 3 0
Hydropsychida Common netspinner 6 1 5 30
Anisoptera Dragonflies 1 1 4 4
Zygoptera Damselflies 7 0
Elmidae Riffle beetle 3 1 4 12
Psephenidae Water penny 3 0
Coleoptera Other aquatic beetles 7 0
Hemiptera True bugs 8 0
Corydalidae  Fishfly/Hellgrammite 3 1 3 9
Sialidae Alderfly 1 1 6 6
Collembola Springtasl 6 0
Chironomidae Nonbiting midges 1 1 8 8
Simuliidae Black fly 6 0
Tipulidae Crane fly 3 1 4 12
Athericidae Watersnipe fly 3 0
Diptera (other) Other true flies 7 0
Noninsect groups Abundancq Kinds TV TS
Hydrachnida Water mite 1 1 6 6
Decapoda Crayfish 1 1 5 5
Isopoda Aquatic sowbug 7 0
Amphipoda Scud/Sideswimmer 5 0
Veneroida Clams 6 0
Unionidae Mussel 4 0
Prosobranchia Operculate snails 5 0
Pulmonat Nonroperculate snails 7 0
Oligochaeta  Aquatic worms 1 1 10 10
Hirudinea Leeches 10 0
Turbellaria Flatworms 7 0
Totals 37 Total TS 147
Comments: Metrics Calculateq  Point Metric Point Scale
- Values Values 10 7 5 3
Total Taxal 19 10 > 18 18-13 12-8 <8
EPT Taxa 10 7 > 10 10-7 6-4 <4
Biotic
Index 3.97 10 <4.0 4.0-5.0 5.1-6.0 > 6.0
Stream Score 27 Integrity Rating Scale
timothy.d.craddock@wv.gov Integrity Rating Optimal
>24 24-19 18-12 <12
Optimal | Suboptimg Marginal Poor
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Appendix C: Stream Pebble Count Data
Big RunPebble Count Data
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Size class Size range | Poinwalues Pebble count data Reach % Cumulative
Count Score frequency
Silt/clay <.062 0.0 1 0 1 1
Sand .062-2 1.0 15 15 15 16
Fine gravel 3-24 2.0 27 54 27 43
Coarse gravel 25-64 3.0 3 9 3 46
Cobble 65- 255 4.0 24 96 24 70
Boulder 256-2048 5.0 23 115 23 93
Bedrock 6.0 4 24 4 97
Woody debris Not included in the inde» 3 3 100
Artificial material calculations 0 100
. Totals 100 313 % Fines
timothy.d.craddock@wv.go\ 100
Y @uv.g Index 3.13 16
Cumulative frequency D
110
100 | 1on 168
: i
90 F
e | / /
70 | V4 )
60 | /
50 f
N MS
40 F
30 F //
20 |
; / 16
10 F
0 E /I T T T T T T T
1 2 3 4 5 6 7 8 9
A A
(3) Fine (5)
(1) Silt/clay (2) Sand gravel (4)Coasegravel Cobble (6) Boulder (7)Bedrock

http://www.epa.gov/watertrain/stream_class/24rt.htm
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