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1.0 INTRODUCTION

Pennsylvania Environmental Council {PEC) retained Civil & Environmental Consultants, Inc. (CEC)
to provide professional ecological services related to Indian Creek (DEP Streamn Code 38235)
located in Donegal Township, Westmoreland County, Pennsylvania (Figures 1 and 2). The
ecological services were conducted in May 2008 and included the collection of surface water
samples for water quality analysis, habitat characteristics, and benthic macroinvertebrate and fish

sampling.

1.1 PURPOSE

The purpose of this work was to collect and analyze biological and water quality data for the
determination of aquatic life use in five stream locations within the Indian Creek watershed.
Specifically, CEC collected surface water quality, habitat, and benthic macroinvertebrate data from
one location on two unnamed tributaries to Indian Creek. Similar data plus fisheries data were
collected at three locations on Indian Creek. These data will provide a baseline to help ensure that

the quality of waters and their associated aquatic life uses are protected and maintained.

1.2 PA CHAPTER 93 AQUATIC LIFE PROTECTED USE

According to Pennsylvania’s Water Quality Standards (Chapter 93, Title 25, Pennsylvania Code;
PADEP 2005), Indian Creek (Source to Camp Run), including the headwater stream reaches within
the study area, have a protected aquatic life use designation of Cold Water Fish (CWF) and special
protection use of High Quality (HQ). The CWF protected use is defined as “maintenance or
propagation, or both, of fish species including the family Salmonidae and additional flora and fauna

which are indigenous to a cold water habitat”.
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1.3 STUDY AREA CHARACTERISTICS

The study area is located within the Appalachian Plateau physiographic province and the Central
Appalachians, Forested Hills and Mountains Ecoregion. The site is located in the headwaters of
Indian Creek, a tributary to the Youghiogheny River. The Youghiogheny River flows northwest into
the Monongahela River at McKeesport, Pennsylvania.

The study area includes deciduous forest and bottomland hardwoods. The study area is bounded to

the north by Interstate 76 (Pennsylvania Turnpike), while the remaining area is surrounded by

undeveloped land. Photographs of the sampling stations are presented in Appendix A.
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2.0 METHODS
2.1 STREAM PHYSICAL AND CHEMICAL PARAMETERS

| Field water quality parameters, including temperature, dissolved oxygen (DO), pH, and conductivity
were measured at five stations concurrent with benthic macroinvertebrate sampling (Table 1).
Stream velocity was also measured at each station. Temperature, conductivity, and DO were
measured in situ using a handheld YSI Model 85 meter. The pH was measured in situ using a
handheld Cole Parmer Model 59002 meter. Velocity was measured along a cross-section using a
calibrated Marsh-McBirmey Model 2000 Flow-Mate stream velocity meter. Stream flow rates were
measured within a riffle or run using the U.S. Geological Survey midsection, current meter method

(Nolan and Shields 2000, Carter and Davidian 1968, Buchanan and Somers 1968).

Water quality measurements were recorded on a modified U.S. Environmental Protection Agency
(USEPA 1999) Physical Characterization/Water Quality Field Data Sheet. Stream velocity, width,
and depth measurements were recorded on the USEPA (1998) Field Measurement Form — Streams
(Appendix B).

Surface water quality samples were collected on May 21, 2008, immediately chilled, and delivered
to TestAmerica, Inc. (TA) located in Pittsburgh, Pennsylvania for analysis. Results of the water
quality sampling are summarized in Table 2 and the analytical report from TA is provided in
Appendix C.

2.2 STREAM HABITAT CHARACTERISTICS

Stream habitat characteristics were also recorded at the five stations within the study area. Habitat
characteristics observed and recorded included the following: (1) visual appearance of water and
sediment quality; (2) dimensions (length and width) of the wetted channel; (3) minimum and
maximum water depth; and (4) degree of channel canopy cover (e.g., open, partly open, shaded, or
partly shaded). These data were recorded on the USEPA (1999) Physical Characterization/Water
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Quality Field Data Sheet for high gradient (riffle dominated) and low gradient (pool dominated)

sections of stream (Appendix B).
2.3 STREAM BENTHIC MACROINVERTEBRATE COMMUNITY DATA

The foliowing sections describe the methods used to collect and analyze benthic macroinvertebrate

community data for this study.
2.3.1 Benthic Macroinvertebrate Community Samples

Benthic macroinvertebrate community samples were collected, identified and analyzed for the five

stations using a combination of sampling protocols described in the following guidance documents:

» Pennsylvania Department of Environmental Protection (PADEP) DRAFT-Pennsylvania DEP
Multihabitat Stream Assessment Protocol (PADEP 2007, Attachment A) was used for sample

collection, preservation, processing, metric selection; and

= PADEP’s TGD 563-2000-655, Surface Water Protection — Underground Bituminous Coal
Mining Operations, Appendix B-PADEP Low Gradient Stream Assessment Protocol, pp. 30-41,
(PADEP 2005, Attachment B) was also consulted for metric selection.

‘Benthic macroinvertebrate taxa were identified to the genus level using keys by Peckarsky et al.
{1990), Merritt and Cummins (1996}, Pennak (1989}, Stewart and Stark (2002}, Wiggins (2000), and
Thorp and Covich (1991).

Benthic macroinvertebrate samples were collected in accordance with the conditions of Pennsylvania
Fish and Boat Commission (PAFBC) 2008 Scientific Collector Type III Permit (No. 159). A D-
frame dip net (12 inches wide x 10 inches high x 18 inches deep) with nylon Nitex multifilament net
(500 micron mesh size} was used to collect one qualitative sample from each sampling station.
Each sampling station identified for assessment was 100 meters long. After identifying and

quantifying the available habitat types present within the sampling station (i.e., Snag, Submerged
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Aquatic Vegetation, Cobble/Gravel, Sand/Fine Sediment, and Coarse Particulate Organic Matter
(CPOM)), ten benthic sampling locations were selected that effectively represented the observed
habitats so that at least two jabs were collected in each type of habitat present. Detailed descriptions
of each habitat type (e.g., Snag, CPOM, etc.) are presented in both Table 1 of Attachment A
(PADEP 2007) and Table B.1 of Attachment B (PADEP TGD 2005). Each “jab” consisted ofa 30-
inch-long sweep of a 0.3-meter wide area. When one or more of the specified habitats was absent
from the sampling station, the jabs allocated to these missing habitats were re-assigned to the

available habitats, proportionately among the most extensive habitat type(s) in the sampling station.

Immediately after collecting an individual jab, the net was carefully inverted and the contents were
emptied into a benthos bucket equipped with a 500 micron screen bottom. The net was examined for
clinging organisms, which were also transferred into the bucket. After the ten jabs were collected,
the organisms and material retained in the benthos bucket were transferred into a 2-gallon sample
bucket and preserved with ethanol (approximately 70% final concentration). The station number,
stream name and date were marked on each sample bucket. The bucket was sealed and returned to

the CEC laboratory for analysis.

A 200 +/- 20% organism sub-sample was processed in the CEC laboratory from the composite
sample collected at each sampling station, according to the methods described in PADEP (2007).
The sub-samples were identified and enumerated. Identifications were made employing a (20 to
120X) stereomicroscope and a tungsten halogen light with a bifurcated gooseneck extension. All
sorted macroinvertebrates were stored in 70 percent ethanol solution and archived for future
reference. CEC identified most insect taxa to the genus level and other taxa to the lowest practical
level, with the exception of Turbellaria, Nemertea, and Nematoda, which were identified to phylum
level; Oligochaeta, which was identified to class level, and Hydracarina, Chironimidae,
Curculionidae, Ceratopogonidae, Decapoda, Gastropoda, and Pelecypoda, which were identified to
family level. The benthic macroinvertebrate identification and enumeration data are presented in

Appendix D.
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2.3.2 Benthic Macroinvertebrate Community Metrics

Biological metrics were computed from benthic macroinvertebrate identification and enumeration
data collected at the five sampling stations. These metrics have been developed by PADEP (2007) to
calculate a Total Biological Score for a stream benthic macroinvertebrate sample. The Total
Biological Score (TBS) can then be compared to the PADEP (2007) protocol benchmark (55) to

determine if the stream is impaired or attaining for aquatic life use.

The following benthic macroinvertebrate community metrics were computed using the PADEP
(2007) Multihabitat Strearmn Assessment Protocol:

1. Number of EPT Taxa — Defined as the total number of taxa in the orders Ephemeroptera

(mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) collected in a sub-sample. This
metric, according to the USEPA (1989, 1990, and 1999), generally decreases as a result of

impacts caused by human activities.

2. Taxa Richness — Defined as the total number of benthic macroinvertebrate taxa collected in a
sub-sample. This metric, according to the USEPA (1989, 1990, and 1999), is a measure of the
overall diversity of the macroinvertebrate assemblage, which generally decreases as a result of

impacts caused by human activities.
3, Beck4 — Defined as a poliution weighted taxa richness measure, based on Hilsenhoff Biotic
Index Scores (Hils). This is a modified Beck’s Index giving organisms with a Hils score of 0 or

1 two points and organisms with Hils scores of 2, 3, or 4 are given one point.

4. Shannon Diversity Index — This index measures taxa abundance and evenness in the sub-sample

by dividing the number of individuals in a taxa by the total number of individuals in the sub-
sample and then multiplying by the natural logarithm of this proportion. This is computed for all

taxa in the sub-sample. The results are then summed and multiplied by -1.

5. Number of Mayfly Taxa — Total number of mayflies (Ephemeroptera) in the sub-sample.
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6. Number of Caddisfly Taxa — Total number of caddisflies (Trichoptera) in the sub-sample.

The following benthic macroinvertebrate community metrics were also computed to provide
additional background information, by using the PADEP TGD (2005) Appendix B —PADEP Low

Gradient Stream Assessment Protocol:

1. Taxa Richness

2. Trichoptera Taxa Richness — Total number of caddisfly taxa

3. Percent of EPT Taxa — Defined as the percentage of individuals belonging to the orders

Ephemeroptera (E), Plecoptera (P), and Trichoptera (T). This metric, according to the USEPA
(1989, 1990, and 1999), also generally decreases as a result of impacts caused by human

activities.

4. Intolerant Taxa Richness — Defined as the total number of taxa with a pollution tolerance value
less than 5 (PADEP TGD 2005).

5. Filterer-Collector + Predator Taxa Richness — Defined as the total number of taxa in the filterer-
collector or predator functional feeding groups (PADEP TGD 2005).

Tolerance values and Functional Feeding Group designations used to calculate the Beck4 metrics in
Table 5 and the Intolerant taxa richness and Filterer-Collector + Predator taxa richness metrics in
Table 6 were obtained from an expanded taxa list provided to CEC by Mr. Charles McGarrell of the
PADEP Central Office via e~-mail transmission to Michael Davison dated November 23, 2005. The
expanded taxa list includes additional taxa not present in Table B.3 in the PADEP (2005) TGD.

The calculated metric scores (Table 4), from each protocol, were input into a Normalized Metric
Score equation [(Observed Value/95™ percentile) X 100, according to the 95™ percentile values
presented in each protocol (See Attachment A and Attachment B). A TBS was calculated from the

mean of the normalized metric scores (See Tables 5 and 6). In those instances where the observed
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value is higher than the 95" percentile value for a metric, the normalized score is converted to a

maximum of 100 before the TBS is calculated.
2.4 FISH COMMUNITY DATA

The following sections describe the methods used to collect and analyze the fish community data for

this study.
2.4.1 Fish Community Samples

Fish community samples were collected, identified, and analyzed at three Indian Creek stations using
a combination of sampling protocols described in USEPA’s Rapid Bioassessment Protocols for use
in Wadeable Streams and Rivers (USEPA 1999). Fish were collected in accordance with the
conditions of PAFBC 2008 Scientific Collector Type III Permit (No. 159). Also, the American
Fisheries Society’s Fisheries Technigues, Second Edition (AFS 1996) was consulted for
electrofishing operational and safety guidelines. The fish community sampling procedure used by
CEC is described below.

Fish were collected at the three stations during daylight hours using a rechargeable battery-powered,
backpack-mounted, variable voltage, pulsed-DC output, Smith Root Model LR-24 electrofishing
unit, with an 11-inch anode ring mounted on a handheld fiberglass pole and a trailing cable rattail
cathode. A single electrofishing pass technique was used at each station. Fish were collected in a
downstream to upstream direction working in a meandering pattern across the stream channel. Fish
were identified to species on site, enumerated, measured, and fetumed to the stream alive. Any
evidence of fish disease, tumors, fin damage, and/or skeletal anomalies was recorded. These data
were recorded on modified USEPA (1999) Fish Sampling Field Data Sheets (Appendix B).

R-070-846.0CT-08 -8- October 16, 2008



2.42 Fish Community Metrics

Biological metrics were computed from fish species and abundance data collected at the three
sampling stations. Fish community metrics have been developed and tested by the USEPA and other
agencies to correlate fish community structure to the overall quality of the aquatic ecosystem and to
assess the nature and magnitude of disturbances to aquatic systems (USEPA 1989, 1993, and 1999).
The use of these metrics in aquatic biomonitoring studies has become widely accepted; however,
metrics must be interpreted with caution, especially where specific metric-based water quality
criteria have not been developed for a given ecological or geographical region. The fish community

metrics computed for this study includes the following;

1. Number of Fish Collected — Defined as the total number of individuals collected in a sample.

2, Catch Per Unit Effort — (CPUE) Expressed as number of fish collected per minute sampled

(number fish/minute) or number of fish collected per foot of stream sampled (number
fish/foot). CPUE, according to AFS (1996), is indicative of (but not an estimate of) fish

population abundance, and is a sensitive indicator of biotic integrity.

3. Species Richness — Defined as the total number of fish species collected in a sample. This

metric, according to the USEPA (1989, 1993, and 1999), is a measure of the overall diversity

of the fish assemblage, which generally decreases as a result of impacts from human

activities.

4. Shannon-Weaver Diversity Index — Employing a formula presented by Shannon and Weaver

(1963}, this diversity index was calculated to provide a measure of fish species composition,
which generally decreases as a result of impacts caused by human activities (USEPA 1990).
This index is a probability that measures the average degree of uncertainty (i.e., diversity) of
predicting a species of a given individual picked at random from a community. The
Shannon-Weaver Index varies from a value of 0.00 for communities with only a single
species to higher values (> 3.50) for communities having many species, each with a few

individuals.
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5. Maximum Length of each Species — The total length measured from the tip of the nose to the

=8

tip of the tail.
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3.0 RESULTS AND DISCUSSION

The following narrative presents the findings of the biological monitoring performed within the
Indian Creek watershed. Summary tables can be found in the Tables section of this report and

tabulated raw data can be found in the Appendices.

3.1 STREAM SAMPLING STATIONS

During a period from May 21 to May 22, 2008, CEC sampled a total of five stations within the
Indian Creek watershed (Figure 2). These included sampling stations IC-1, IC-2, and IC-3 on Indian
Creek and sampling stations UNT IC-1 and UNT IC-2 on unnamed tributaries to Indian Creek.

3.2 STREAM BIOLOGICAL MONITORING

Data collected at these sites included stream water quality parameters (Table 1), surface water
quality analysis (Table 2), stream habitat characteristics (Table 3), and benthic macroinvertebrate
community metrics (Table 4). Tables 5 and 6 provide the observed values and normalized scores for
each of the biological metrics calculated from the analysis of the 200 +/- 20% organism sub-sample
created for each sampling station. The fish community data and metrics are summarized in Table 7.

These data are discussed in the following sections.

3.2.1 Indian Creek

CEC personnel sampled Indian Creek stations IC-1, IC-2, and IC-3 on May 21, 2008 (Figure 2).
Sampling station IC-1 is located approximately 500 feet downstream from the confluence with UNT
IC-1, while sampling station IC-2 is located approximately 1,500 feet upstream from the confluence.
Sampling station IC-3 is located approximately 250 upstream from the confluence with UNT IC-2.
The Global Positioning System (GPS) locations for these stations are the following:
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STATION LONGITUDE LATITUDE
IC-1 79°14’49.87° W 40°06°37.57" N
IC-2 79°14°29.56” W 40°06°23.33” N
IC-3 ‘ 76°14°15.61" W 40°06°14.37" N

Therange in field water quality parameters for Indian Creek are: water temperature of 10.9°to 12.0°
C, conductivity of 153 to 170 uS/cm, pH of 6.94 to 7.18, and dissolved oxygen (DO) of 9.31 to
10.20 mg/L (Table 1). Chloride concentrations ranged from 39.6 mg/L at IC-2 to 48.0 mg/L at IC-3.
None of the measured water quality parameters exceeded applicable water quality standards;
however, the Indian Creek sampling stations contained higher chloride concentrations values than
are normally found in unimpaired streams (Table 2). Chloride concentrations in surface water are
normally less than 10 mg/L and often less than 1 mg/L (Health Canada 1987). The high chloride
values are most likely attributed to surface water runoff and groundwater infiltration from a nearby
road salt storage dome owned by the Pennsylvania Turnpike Commission. The road salt storage
dome is adjacent to station IC-3 and is located upstream from stations IC-1 and IC-2. Overall, these

values indicate water quality conditions generally supportive of aquatic life.

Habitat characteristics at the three stations varied with relation to; stream discharge rates 5.26 to 7.83
(cfs); stream width, 5 to 14 feet; and USEPA habitat assessment scores 124 to 142 for high gradient
(riffle/run} habitats (Table 3). Habitat assessment scores were performed to determine the suitability
of habitats to promote the establishment and maintenance of benthic macroinvertebrate populations.
CEC did not perform a USEPA habitat assessment for the low gradient habitats for the sampling
stations on Indian Creek due to a lack ofhabitat. The results of these parameters are consistent with

“marginal” to “sub-optimal” conditions for riffle/run habitats.

One benthic macroinvertebrate sample was collected and analyzed at each of the three sampling
stations in Indian Creek (Table 4 and Appendix D). The samples collected at IC-1, IC-2, and IC-3
contained 14, 20, and 22 taxa, respectively. The dominant species within the samples included small

minnow mayflies (Acentrella) and midge fly larvae (Chironomidae). The samples at IC-1 and IC-3
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contained a total of 7 EPT taxa which accounted for 85% and 24%, respectively, of the total

abundance while the IC-2 sample contained a total of 11 EPT taxa which accounted for 75% of the
total abundance. The Shannon-Diversity Index values ranged from 1.27 (poor) for station IC-1 to
1.87 (fairly poor) for station IC-2. Station IC-2 has the highest Shannon Diversity Index and the
highest number of EPT taxa. The biological metrics suggest that the benthic macroinvertebrate

community for station IC-2 is slightly more diverse than stations IC-1 and IC-3.

A Total Biological Score (TBS) calculated using the PADEP (2007) Multihabitat Stream
Assessment Protocol is on Table 5. The highest TBS (62.4) was from the middle station (IC-2),
while the lowest TBS (39.3) was from the most downstream station (IC-1). Therefore, station IC-2
is considered attaining (i.e., TBS>55) for aquatic life use, while stations IC-1 and IC-3 are

considered impaired for aquatic life use.

TBS were also calculated using the PADEP (2005) Low Gradient Stream Assessment Protocol and
the results are presented in Table 6. The highest TBS (71.7) was measured at IC-2, while the lowest
TBS (46.8) was measured at IC-1. The TBS calculated using the two different PADEP protocols

show similar trends.

A total of 17 fish representing 1 species were collected during the electrofishing survey of Indian
Creck (Table 7). The only fish species collected were wild brown trout (Sa/mo trutta). A total of 13
wild brown trout were collected from station IC-3, while only 1 brown trout was collected from
station IC-1. No disease, tumors, fin damage, and/or skeletal anomalies were observed on any of the

fish collected.

32.2 Unnamed Tributaries to Indian Creek

CEC personnel sampled the unmamed tributaries to Indian Creek, stations UNT IC-1 and UNT IC-2,
on May 22, 2008 (Figure 2). Sampling station UNT IC-1 is located approximately 300 feet upstream
from its confluence with Indian Creek while UNT IC-2 is located approximately 1,300 feet upstream
from its confluence with Indian Creek. The Global Positioning System (GPS) locations for these

stations are the following:
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STATION LONGITUDE LATITUDE
UNT IC-1 79°14°45.52” W 40°06°30.09” N
UNT IC-2 79°14°19.54” W 40°06°06.72” N

The range in field water quality parameters for these two stations are: water temperature of 7.8° to
8.1° C, conductivity of 32 to 37 uS/cm, pH 0f6.04 to 6.24, and DO of 8.00 to 10.60 mg/L (Table 1).
None of the other measured water quality parameters (Table 2) exceeded applicable water quality

standards. These values indicate water quality conditions generally supportive of aquatic life.

Habitat characteristics at the two stations varied with relation to; stream discharge rates 0.12 t0 0.76
(cfs) and stream width, 2 to 7 feet. The USEPA habitat assessment scores were similar, 161 and
162, for high gradient (riffle/run) habitats, while the score was 130 (UNT IC-2) for low gradient
{pool/glide) habitats (Table 2). The habitat assessment score of 130 for low gradient habitats was out
of a possible 180; only nine of the ten parameters are used for low gradient streams (PADEP 2007).
Channel sinuosity is not used because of the range of sinuosity as defined in the PADEP (2007)
protocol is not applicable to Pennsylvania streams. CEC did not perform a USEPA habitat
assessment for the low gradient habitats for sampling station UNT IC-1 due to a lack of habitat. The
results of the habitat assessment are consistent with “optimal” conditions for riffle/run habitats and

“suboptimal” conditions for pool/glide habitats.

One benthic macroinvertebrate sample was collected and analyzed at each of the two sampling
stations (Table 4 and Appendix D). The samples collected at UNT IC-1 and UNT IC-2 contained 19
and 33 taxa, respectively. The dominant species within the samples included midge fly larvae
(Chironomidae) at UNT IC-1 and rolled-winged stoneflies (Leuctra) at UNT IC-2. The sample at
UNT IC-1 contained a total of 10 EPT taxa which accounted for 31% of the total abundance, while
the UNT IC-2 sample contained a total of 22 EPT taxa which accounted for 61% of the total
abundance. The Shannon-Diversity Index values ranged from 1.99 (fairly poor) for UNT IC-1 to
2.66 (good) for UNT IC-2. The biological metrics suggest that the benthic macroinvertebrate
community for station UNT IC-2 is more diverse than UNT IC-1. Station UNT IC-2 has a higher
Shannon Diversity Index, higher number of taxa, and a higher number of EPT taxa.
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A Total Biological Score (TBS) calculated using the PADEP (2007) Multihabitat Stream

Assessment Protocol is on Table 5. The higher TBS (92.4) was from station UNT IC-2. Station
UNT IC-1 has a TBS of 63.2. Overall, stations UNT IC-1 and UNT IC-2 are considered attaining

(i.e., TBS>55) for aquatic life use.
TBS were also calculated using the PADEP (2005) Low Gradient Stream Assessment Protocol and

the results are presented in Table 6. The TBS were 54.9 and 87.6 at station UNT IC-1 and UNT IC-
2, respectively. The TBS calculated using the different PADEP protocols show similar trends.
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4.0 SUMMARY AND CONCLUSIONS

This investigation was comprised of the collection of ecological and surface water quality data
related to Indian Creek located in Donegal Township, Westmoreland County, Pennsylvania. A total
of five stations were sampled between May 21 and May 22, 2008. This included three stations in
Indian Creek (IC-1, IC-2, and IC-3) and two stations on unnamed tributaries to Indian Creek (UNT
IC-1 and UNT IC-2).

Instream measurements of temperature, conductivity, pH, and dissolved oxygen and other surface
water quality parameters indicate overall water quality conditions generally supportive of aquatic
life. USEPA habitat assessment scores for the majority of the streams were indicative of marginal to
optimal conditions for riffle/run habitats and were indicative of suboptimal conditions for pool/glide
habitats. The lowest habitat assessment scores were documented in Ind-ian Creek at stations IC-1
and IC-2 mainly due to their velocity/depth regime, stream channelization, lack of vegetative
protection, and width of riparian zone. It is also possible that the benthic community at Indian Creek
sampling station IC-3 is being affected by elevated chloride concentrations attributed to surface
water runoff and groundwater infiltration from an adjacent road salt storage dome owned by the
Pennsylvania Turmnpike Commission. It is likely that the low Total Biological Score for station IC-1

is largely due to the lack of instream habitat and stream channelization.

The dominant invertebrate taxa collected from the five sampling stations included midge fly larvae
(Chironomidae), mayflies (Acentrella), and stoneflies (Leuctra). The benthic macroinvertebrate data
was used to compute a Total Biological Score for each sampling station. Total Biological Scores
were computed using the 2007 PADEP Multihabitat Stream Assessment Protocol. Ofthe six stream
inetrics used to compute the Total Biological Score, the number of caddisfly (Trichoptera) taxa
metric typically scored the lowest for each 200 +/- 20% organism sub-sample. A maximum of six
Trichoptera taxa were identified from the five samples, significantly below the 95™ percentile value
of 11 taxa. Total Biological Scores from stations IC-2, UNT IC-1, and UNT IC-2 were considered
* attaining for aquatic life use. Total Biological Scores from stations IC-1 and IC-3 were considered
impaired for aquatic life use, mainly due to a low number of total taxa, caddisfly taxa, and mayfly

taxa. In addition, Total Biological Scores were also computed using the 2005 PADEP TGD-
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Appendix B PADEP Low Gradient Stream Assessment Protocol and showed similar trends to the

Multihabitat Stream Assessment Protocol.

A fish survey was performed at three of the five sampling stations. Wild brown trout (Salmo trutta)
was the only species collected. A total of 13 wild brown trout were collected from station 1C-3, 3
from station IC-2, and only 1 was collected from station IC-1. Size of the fish collected ranged from
152 millimeters to 295 millimeters in length. No disease, tumors, fin damage, and/or skeletal

anomalies were observed on any of the fish collected.
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TABLE S

TOTAL BIOLOGICAL SCORE CALCULATIONS - PADEP MULTIHABITAT STREAM ASSESSMENT PROTOCOL

MAY 2008
INDIAN CREEK

DONEGAL TOWNSHIP, WESTMORELAND COUNTY, _umzzw<_|<>z_>

CEC _uwo.._mO._.. 070-846

[P SRR
.-

cabmy

yoon
SR

METRICS? ‘ N .
. -—1 Total Biological Rating
STATIONS EPT Taxa Total Taxa Beck4 Shannon Diversity ZE.q_cmq of Number of Mayfly Score *Comparison to Protocol Benchmark
Caddisfly Taxa Taxa
. Metric 7 14 8 1.27 3 2 . I
Indian Creek (IC-1) Score 212 252 36.4 523 573 333 39.3 Impaired for >n=m_=o Life Use
. Metric 11 20 16 1.87 5 3 . .
Indian Creek (I1C-2) Score % 645 727 77.0 55 50.0 62.4 Attaining for Aquatic Life Use
. Metric 7 22 10 1.60 4 2 . -
Indian Creek (1C-3) Score 13 730 A5.6 65.8 36.4 333 48.9 Impaired for Aquatic Life Use
Unnamed Tributary to Indian| Metric 10. 19 20 1.99 4 3 .. Lo
Creek (UNT IC-1) Score 58.8 61.3 50.9 819 364 50.0 63.2 Attairing for Aquatic Life Use
Unnamed Tribatary to Indian| Metric 22 33 37 2.66 6 9 . -
Creek (UNT IC-2)_ Score 760.0 700.0 100.0 100.0 545 100.0 92.4 Altaining for Aquatic Lite Use

& Metric values are from Table 4 and Appendix D.
® Standard values from PADEP (2007).

Note:
. Metric Percentile for "best" value Standard (Best Value)®
EPT Taxa 95th : 17
Total Taxa g5th 31
Beckd - 95th 22
Shannon Diversity g5th 2.43
Number of Caddisfly Taxa 95th 11
Number of Mayfly Taxa 95th 6

* Multihabitat Aquatic Life Use {(ALU) Benchmark (PADEP 2007)
Total Biological Score >55 considered Attaining for Aquatic Life Use
Total Biological Score <55 considered Impaired for Aquatic Life Use
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TABLE 6

TOTAL BIOLOGICAL SCORE CALCULATIONS - APPENDIX B PADEP LOW GRADIENT m.ﬁmmks ASSESSMENT PROTOCOL

MAY 2008
INDIAN CREEK
DONEGAL TOWNSHIP, WESTMORELAND COUNTY, _umzzw<_|<>z_>
CEC PROJECT 070-846
METRICS? . .
STATIONS Taxonomic | Trichoptera Taxa [, 'cor - T  Intolerant 1axa Filterer-Collecior + Predator Taxa | ﬂoﬁ_m_w"%mo_om_
Richness Richness Richness Richness
. Metri 14 3 84.6 6 3
Indian Creek (IC-1)—g =2 45.9 28.6 100.0 375 222 9.8
" Metric 20 5 74.5 11 11
Indian Creek (IC-2)—g o0 65.6 476 100.0 68.8 81.5 72.7
) _ Metric 22 4 24,1 ) 9
Indian Creek (IC-8) g re 721 38.1 39.1 50.0 66.7 569
Unnamed Tributary to Indian| Metric 19 4 30.6 14 ) 54.9
Creek (UNT IC-1) Score 62.3 38.1 49.7 87.5 37.0 -
Unnamed Tributary to Indiang Metric 33 6 61.2 23 11 87.6
Creek (UNT IC-2)]  Score 100.0 57.1 99.4 100.0 815 ‘

2 Metric values are from Table 4 and Appendix D.

® Standard values from PADEP TGD (2005).

Note:
Metric Percentile for "best® value Standard (Best Value) from Statewide Low Gradient Stream Dataset’®
Taxonomic Richness 95th 30.5
Trichoptera Taxa Richness 95th 10.5
Percent EPT Taxa 95th 61.6
Intolerant Taxa Richness 95th 16
Filterer-Collector + Predator Taxa 95th 135

Richness
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APPENDIX A

PHOTOGRAPHS OF SAMPLING STATIONS




APPENDIX A
SAMPLING STATION PHOTOGRAPHS
INDIAN CREEK
DONEGAL TOWNSHIP, WESTMORELAND COUNTY, PENNSYLVANIA
CEC PROJECT 070-846

e ' p T S

SAMPLING LOCATION ON INDIAN CREEK (IC-1) LOOKING UPSTREAM AT DOWNSTREAM
LIMIT OF REACH

SAMPLING LOCATION ON INDIAN CREEK (IC-1) LOOKING UPSTREAM NEAR UPSTREAM LIMIT
QOF REACH



APPENDIX A
SAMPLING STATION PHOTOGRAPHS
INDIAN CREEK

SAMPLING LOCATION ON INDIAN CREEK (IC-2) LOOKING UPSTREAM AT DOWNSTREAM
LIMIT OF REACH

SAMPLING LOCATION ON INDIAN CREEK (IC-2) LOCKING UPSTREAM NEAR UPSTREAM LIMIT
OF REACH



APPENDIX A
SAMPLING STATION PHOTOGRAPHS
INDIAN CREEK

SAMPLING LOCATION ON INDIAN CREEK (IC-3) LOOKING UPSTREAM AT DOWNSTREAM
LIMIT OF REACH

SAMPLING LOCATION ON INDIAN CREEK (IC-3) LOOKING UPSTREAM MEAR UPSTREAM LIMIT
OF REACH



APPENDIX A
SAMPLING STATION PHOTOGRAPHS
INDIAN CREEK

SAMPLING LOCATION ON UNNAMED TRIBUTARY TO INDIAN CREEK (UNT {C-1) LOOKING
UPSTREAM NEAR DOWNSTREAM LIMIT OF REACH



APPENDIX A
SAMPLING STATION PHOTOGRAPHS
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APPENDIX A
SAMPLING STATION PHOTOGRAPHS
INDIAN CREEK

SAMPLING LOCATION ON UNNAMED TRIBUTARY TO INDIAN CREEK (UNT IC-2) LOOKING
UPSTREAM AT UPSTREAM LIMIT OF REACH
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STREAM BIOMONITORING FIELD DATA FORMS




PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET {Page 1)

stion: 74 — | [Projectnio: 474 — &7

[pertme: 5.2/ 0% W/

Stream Name: /ﬂﬂ/M 4 '

|river Basin: M 7 N [/] ” M Ilnvastigators: Tm; A M . M ]

SKETCH MAP

qfi'\:-—a-c_-\r.s* ’P;‘

it Temperatures 50 . HABITAT LENGTHS IN SAMPLING REACH
Weather Now Past 24 hus Past 7 days Habitat Length {steps) Length (i)
Heavy Rald " / Riffie Z — ?a’g
WEATHER Steady Raln Run 5
CONDITIONS
tatermit. Rain . pool 7 — ﬂ
N —
% Cloud Cover g’ 7’ cide 7
ClearfSunny Total ? %
Other:
5
Subsystem: Perennlat_/ Intermittent__ Tidal
STREAM
CHARACTER- [Type: Coldwater Warmwater
1ZATION /
Origin: Springfed Wetland Montane Giactal Mixtura Other
IEPS unruseo: J 20 | 'CA.MERA usen: IPHOTO nos: [ — 4




PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET (Page 2)

Station: Ic —{

Project No.: ﬂ 70 "’g'/{

Stream Name:

[(MIAY CLEEIL

Date/Time: & 2[. g f[e45

8thro

River Basin:

Investigators: JEM JM , W

- |'WATERSHED

RIPARIAN
| VEGETATION
3 (18 rizeter buﬂ'er)

. fmsmr:m
FEATURIS

. Canopy Cov:r
D Paﬂly open EI P

- G-
" A/#M

- STREAM DEPTH: |5

l:shtl f

B AE!OpaqL{eus:a.

" B¥sSludge: QS
. El'lh:lict shells

INORGANIC sUBS‘I’RA
. ‘(should add: up

" ORGANIC SUBSTRATE COMPONENTS
- (does not iecessarily add up to. loa%,.. L

Dlameter

; Chmcteristlc :

i ucks\vood coamcplant g
. .F,l'mumals(C M)

id ','b'l' Kk, 'vcry f'nc mgamc :

(m')ia)

Joos2mmigityy. |

¥ grcy, shctl l‘ragmcnts

"F0.004:0.06

"+ ]:= 0,004 iim (slick) .




STREAM DISCHARGE FIELD DATA FORM

Station: If_;/ . ProjectNo.  J 70— Y/

|Stream Name: [ )/} IM CﬂEE[L DatefTime: 4. 4.}, 04 /9,'/0

River Basin: ﬁfh /] Investigators: j" EM A M Avf

[Method: Midsection, current meter method Flow Meter (Madel and No.): ﬂm# Me I / ﬂ NE y ﬂ;u/ﬂ[ﬁ'g
=)

Stream Wetted Width: [0, §  feet Starting Point: RDB
. Observation
Distance (ft)1 Width (ft)2 Depth {f1)* Depth® Velocity (ft/s) Notes/Comments

0.5 | d 5 .15 J.40 0.24 by HAM

| 2-Yo J, 40 {.15 i
0.5 0.60 | 2.9l
0.74 0-60 | 2./5
066 | 0.40 | 1,49
7.59. .40 | [.

Y
.0
0
0
]
0 | 970 | 0.40
0
0
-0
0

--..ﬁb

/.
7.
3.
Y.
e

+

AR ] o

b
)
4.5

-

[.
.75 | 0.40 /.
0.5 | 0. 40 [
4.5 0.60 0.¢1
.10 | 2.40 7.80

"'l-'h- "'h.""-"'-s""-."-..--..

She
&M

7-§3 cfs
?f/é-fg,pm

" Distance from starting point on stream bank to velocity and depth measurement midpoint or "observation vertical®
° Width of measurement section; see Figure 1, sketch of midsection method, for width computation equations

? Depth at velocity measurement midpoint or "observation vertical™
* Obsarvation depth of velocity measurement - either 0.6 depth {one point method) or 0.2 and 0.8 depth (two point method)

StreamBiomonitoringFieldDataForms. xdsStream Discharge 1124/2007



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

Station: 7 — [

Stream Name: [[/p [M [m

ProjectNo.: /) 70 -T
DatefTime: &, H '7# Il_ﬁ’

River Basin:  pfF7

Iinvestigators: TEM . 2AM s W

D-Frame Sample Tally
Habitat Type Description Sample Technique . Proposed Actual
troam bottom areas consisting of mixed gravel ang Macronvertebrates ara collected by piacing the net

larger substrate particles; cobbla gravel substrates arofthe substrata by the downstream end of an area of grave|
typically located in relatively fast flowing, “eroslonal™for larger substrate particles and simuftaneously pirshing
areas of the stream channet down on the net whila pulling it In an upsiream direction,
with adequate force to dislodge substrate particles and|
the aquatic macroinvertebrates assoclaled with thesal

Cobble/Gravel tnaterlals. Largs stones and organic materia) contained In| é . 6
Substrate the ret are discarded after they are carefulty inspected

for the presence of attached organisms, which are
Femoved and retainod with the remainder of the sample,
One jab consists of passing the net over approximately
30 inches of substrate,

macroinvertebrates.  Preferred

inclide small- to medium-sized sticks and branches

(preferably about 4 inches In diametsr) that have,

accumulated a substantial amount of organic matter

Shag {twigs, leaves, uprooted aquiatic macrophytes, elc.) that|
is colonized by aquatic macroimvertabrates.

snags for sampling;

When possible, the net 1s placed  immodiately
downstream of the shag in either tha watsr column or
[stream bottom in an area where water is flowing through;

ﬂhmgatamoderalevalocuy.mosmglsmmm

organic matter are dislodyed from the snag and carrlad
byﬂhcwrentwomenel.lﬂhesnagcamoibckkkod.
then it is sampled by jabbing the net into a downstream
araa of the snag and moving it in an upstream direction,
with enough force to dislodge and capture aquatic]
macroinvertebrates that have colonized the smag. One
jab equals an area of approximately 0.23m? {127 X 307}

i such a manner that aquatic macroinvertebrates and‘

twigs, seeds, elc,

Organic Matter

CPOM consists of & mix of

plant parts (loaves, bark,
)Ihathaveaccumtaledonﬂnsﬁuam
bottomn in depositional arsas of the stream channel. In|
situations where there is substantial variabifity in tha|
Coarse Particulata  [composition of CPOM deposits within 2 given sample]

reach (e.n., deposits consisting primarily of whita pine

CPOM deposits are sampled by passing the rat along a
30-inch-longy  path through the accumuiated organic
material 0 as to collect the matesial and its associated]

aquatic macroinvertebrates. When CPOM deposits are
exlensive.odythewperporﬁonofﬂnaoctmdatad

terial i3 from the aerobic zone,

(CPOM) needies and deposits consisting primarily of hardwox

trea loaves), a varioty ‘of CPOM deposits are sampled.
Lea! packs in Hgher velocity (“erosional™) areas of the
channel , h

T, are not includ d in the CPOM samples

jorganic materfal Is collected to ensure that the collected|

Submerged Aquatic
Vegstation (SAV)

SAV habitat consists of rooted aquatic macrophytes.

direction along a 3¢-inchong path through
vegetation. Efforts showld be made 1o aveid coltecting
the straam bottom sediments and organisms whani
sampling SAY areas.

SAV is sampled by drawing the net in an q:stre;% -

Sand/Fine Sediment

Sand/fine sediment habilat inciudes siraam bottom areas
that are comprised primarily of sand, silt, and/or clay.

Sandffine sediment areas are sampled by bumping or]
tapping the net along the surface of the substrate whis
slowly drawing the net in an upstream direction along al
30-inch-dong path of stream boltom. Efforts should be)
made Lo minimize the of debris collected in the
net by penctrating only the Upper-most layer of sand/sity
deposits, Excess sand and sift are removed from the)
sample by repeatedly dipping the net into tha wates]
-colunnandﬁftlnqltoe.uo!masueamtowashﬁm

[ COMMENT S:

| 5{ VAM

StresmBlomonitoringF leliDai=F omms s




FISH SAMPLING FIELD DATA SHEET (PAGE 1)

Station:

Ic-|

Project No.:

070346

Stream Name:  [p/81 40/ CLEEH-

Date/Time:

5.90.0¢

/210

River Basin: 0”70 ilnvestigators; JEM IAM W
" L
. ’
Capture Method: Backpack \/ . Longline __ Tote Barge _____ Boat
Electrofisher Model: ‘)’ﬂ ”# /éﬂ / 7' LA M
|
C!:Ialg::,:isn Other: Block Nets Used? Yes _ No '-/
oc_~"Ac Voits__ 600 amps .2¥-. ] snock Time (sec): 1133
Reach Length (f): __ 32°F Stream Width (ft) : Max H Mean f
SPECIES RIFFLE TALLY POOL TALLY

Blacknose Dace

Bluntnose Minnow

Creek Chub

" Central Stoneroller

Common Carp

Silverjaw Minnow

SHINERS

Common Shiner

Emerald Shiner

Mimic Shiner

Rosyfacé Shiner

Sand Shiner

Silver Shiner

Spotfin Shiner

Striped Shiner .

* Archived Minnows

Wf_ﬂ;



FISH SAMPLING FIELD DATA SHEET {PAGE 2)

Station:

Le-{

Project No.: ﬂ 70 - gl{{

Stream Name:  [p/) (A 4/ M}L

Date/Time:

5.24.0¢

210

River Basin:

240

Investigators: 73 EM ﬂﬂ—//’ , M

SPECIES

RIFFLE TALLY

POOL TALLY

CATFISH

Yellow Bullhead

Channel Catfish

Stonecat

Brindled Madtom

DARTERS

Banded Darter

Fantail Darter

Greenside Darter

Johnny Darter

Rainbow Darter

Variegate Darter

Logperch

SUCKERS

White Sucker

Northern Hogsucker

Golden Redhorse

Black Redhorse

* Archived Redhorse Spp.

Rock Bass

Bluegill

Pumpkinseed

Green Sunfish

White Crappie

Black Crappie

PAN and SPORT FISH

Smallmouth Bass

Largemouth Bass

Rainbow Trout

Brown Trout

]

() Wb

(Hrrd # 4

[ HEEeV Ao

A0 g




HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 1)
station: 7 f | ProjectNo.. 470 — TY/

sweamtame: [N Y1 AN CLEEYL. paemime: 47 2/.0  [/YS
River Basin: ”Hp ' Ilnvestiﬂatom JE’”; 074-{’4', H

- l’o

I’anmcler e e
. ’ - Lnsslbanzo%slabi: 1
: l Epll’aungi " | habia +_ - | habitag; tack of ha tans -
‘SubstEates .. - aviilal tluy Tessithan..- o ,obvloua, substrite’ .
Av:i‘lahle COW-‘“ -desirable; subsirate - - unstablc of Tacking:
’ frequently dls’lurbed or.

i movcd

Water fills: ol Veryllli!c waler in.

- F channel and. mastly.
I pecsentas standmg :

.puols. :




HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 2)

Station: Ig’—— I

]Pro}ectNo.: ﬂ?ﬂ—fy‘

Stream Name: Iﬂo,ﬂ Wﬂ_

DaterTime: & 2. 44

({5

River Basin: 0},—/0

[nvastigators: M” ﬂA_M; H

Altetatlon - f nimal; sireanmy
] £ normal pattefu;

on may be -

slrhelurcs
Boith ‘banks:
0% ofstrcam

mBankmcnls- “pab
|:80% of the st
| ehannelized an

| disnipted. Inétetawm - . |-
' habilat gmatly nlu:red or B
.'rcuchd cnm‘tly SR §

S nm sbcl\w:en 15

jfauo of>2$ i

3 ‘removr.d o

:vcgclallon has bcc

grcm deal

2 phétersshoman - -] <6,
}’Qﬁ chiave impaeted |

Narrative categories and scoring ranges: Optimal =

156-200; Sub-optimal = 106-155; Marginal =

56-105; Poor =0-55







PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET {Page 1}

!Station: E—- 2-

lProject No.: ﬁ7ﬁ - ?Vé

Stream Name: Iﬂ‘ I M 4{4:9(_,

Date/Time:

s 2.0

| 1fos

River Basin: /i p Mo [/ MW

]lmesﬁgators: l_HI’ y AA-M , M

SKETCH IlAs

TR e

A e

nie Temperators:. HG c A HABITAT LENGTHS IN SAMPLING REACH
Weather Now Past 24 hrs Past 7 days Habitat Length (steps) Length (k)
I Riffle ? : - 3%
WEATHER | Steady Rain Run >
CONDITIONS
Intermit. Rain \/ Pool — J
% Cloud Cover Glide —
Clear/Sunny Total ? %
Other:
pd
Subsystem: Perennial v Intermilttert Tidal
STREAM /
CHARACTER- [Type: Coldwater Warmwater
IZATION .
Origin: Spring-fed Wetland Momtana Glacial Mixture Other

GEOXT _
IEPS UNIT USED: fﬁvﬁ[_ { IcmEnA useo: -

IpHoro nos: f — / I/




Station: "

PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET (Page 2)

Le-2

Project No.: 70 “‘??‘

Stream Name: /yﬁ IM MEEL—-

Date/Time: £~ 2./ ) f /?06—

River Basin: 0fﬁ (/]

jlnvestlgators: M{ IAM . M

| watersaED

¥ %?GETA

_(18 mgter bnﬂer)

. F : -p Hnt
: 11m!enals (CPOM)

T ‘Muq'k.-M\':_d

‘black, very ﬁne orgamc H
—.(FPOM}

- |< 0.004 imm (slick): .,

s '_sréy.?'shen:f'r;'g_iﬁcnsf




STREAM DISCHARGE FIELD DATA FORM

Station: Ic - 7,.,

Project No.:

070-6Y1

Stream Name: ”/0/44—/‘/ WL

Date/Time:

5.41.0¢

[{30

River Basin: p’ﬁ f/]

. |Investigators: m Y DM‘ N’f

) Method: Midsection, current met:ér method

Flow Meter (Model and No.j: A AA </ /lff!_/'ﬂﬁ/["/ Fto WwMATE |

|stream Wetted Width: 7.0 teet |starting Point: (OB ) Loa ’
Distance (ft)' | Width (ﬂ)4 Depth (ft)’ _Obgee:"::.h" Velocity (ft/s) | NotesiComments
0.50 0.50 | 0.3 0,40 | 0.a gy 4
[-50 ].0 0.55 0-4o 1,39
2.50 [.0 0.75 1 ¢.60 1.44
3.00 [. 2 0.80] p.40 .46
2.50 |. 0 -b. 8% 0.40 1.43
4,00 [-0 .90 | 4-4o b3y
Y, 50 [0 0.0 0.4 0.91

777

cts

2739

gpm
Wi

* Distance from starting point on stream bank to velocity and depth measurement midpoint or “observation vertical™

Width of measurement section; see Figure 1, sketch of midsection method, for width computation equations
® Depth at velocity measurement midpoint or "observation vertical”

Observation depth of velocity measurement - aither 0.6 depth {one point method) or 0.2 and 6.8 depth (two point method)

StreamBiomonitoringFleldDataForms.xIsStream Discharge

172412007

70



BENTHIC MACROINVERT

EBRATE FIELD DATA SHEET

Station: 7 # ——T

[ProjectNo.._ D7 ——m

Stream Name: /‘/

[DateiTime: £, 21.0¢ (Y05

34—# CEEEI

River Basin:

[lmesﬂgators:\TEM" JM', 5y

Description

j-D-Frame Sample Tally
Propesed |  Actuat

Sample Technique

Habitat Typa
: Stroam bottom areas consisting of mixed gravel and

larger substrate particles; cobble gravel substrates ar
typically located in refatively fast flow
channel

Cobble/Gravel
Substrate

ng, “erosional” larger subatrate

Macrolovertebrates are collected by placing the net
the subsirate by the downstream end of ari area of gravei|
particlos and simuitaneously pushing
wnonthomtwhihpuﬂmhhanwsfnamdirecﬁon
ith adequate force to disiodge substrate particles and
the aquatic Mmacroinvertobrates associated with these
materials, Large stones and organic material containad in|
the net are discarded after thay are carefully inspecied
tha presence of attached organisms, which are
ved and retained with the remainder of the sampile.
One jab consists of passing the not over approximately|
30 inches of substrate,

submetged sticks, branches,
that appears to have been
colonlzed by aquatic
shags for samphing
sticks and branches;

Snag habitat consists of
nd other woody debris

submerged long encugh to be
macroinvertebrates.  Preferred

Shag (twigs, Joaves, uprooted

When possible, the net ia placed  immediataly
udownslrnamoflfusmghaiﬂnrthwah:colmm

stroam botlom in an area where water is flowing
magaiamodomtovelocﬂy.'lhmaghﬂun
sucharnamrthalaqmuc macrolnvertebrates and
matterm_dls)odgodfromthosmqandcamed
arremwoﬂﬁmhkﬁnmgcambekkkod,
is sampied by jabbing the
aréa of the

in

CPOM consists of a mix of piant parts (leaves, bark,
twigs, seeds, etc.) that have accumudated on the stream
hoﬂomindepo:&ﬂmnlamasdﬂnsm-mchamh
situations where there iz substantial variabifity in the|
compositionochOMdepasnswiﬂhagivansamph
reach (e.g., deposits consisting primasity of white pine|
needies and deposits consisting primarily of hardwood
tros fnaves), a variety of CPOM deposits are sampied.
Leaf packs in higher velocity {“erosional™) areas of the
chamel.hbwwer.arinolhcbdedlnﬂnCPOMsamphs

Coarse Particufate
Organic Matter
(CPOM)

CPOMdeposﬂcmsﬂnphdhypasslngﬂnmtabﬂga
30-inch-long path through the accumudated orgaric|
maurhlsoastocoﬂectthemaloﬂalmwdllsassodated
aquatic macrolnwvertebrates. When CPOM deposits are|
axlemlve,nriyﬂunpperporﬂonoiﬂuaccumjaled
organic materia) is coliected to ensure that the collected
material Is from the aerobic zone,

SAY habital consists of rocted aqualic macropfiytes.

Submerged Aquatic
Vegetation (SAV)

|sampling SAY areas,

Sandffine sediment habitat mcludes stream bottom areas|
that are comprisad primarily of sand, silt, andfor clay.

Sand/Fine Sediment

Sand.fﬁmsedinnmareasarosampledbybmmmgor
tappingthemta!onghswfacaofﬂnabsbatowhﬂo
slowly drawing the net in an upsfream direction along a,
Path of atream bottom. Efforts should be
made to minimize the t of debris coftecled in the
mlbypenetmlingodyﬂnuppormlhyarofsandlsﬂ
deposits, Excmsmdandslltarerumovodl’romﬂw
sample by repeatadty dipping the net into the water]
cokmmaﬁﬁﬂlmitouofﬂnshummwashﬂm
sediment through tva net.

COMMENTS:

£y 1M

Suearl'lﬂlomonﬂmfﬂg:leldﬂataFofmsm

A oo




FISH SAMPLING FIELD DATA SHEET (PAGE 1)

Station: T/ -~ 4. Project No.: d?p.._g yg

Stream Name: 4/ / 14 . CAFEK Date/Time: £~ 9/ { q / lf V )

River Basin: J#? Y] Investigators:  JEAM , AM M
Capture Method: Backpack vl Longline Tote Barge Boat

Electrofisher Madel: 4 M /7# M 4 T- M -4 Y '
Cﬁ;:‘c'::gn Other: Block Nets Used? Yes ___ No v
oc < Ac voits_ 609 Amps . 2 —. 2 shock Time (sec;: _ $Y 7
Reach Length ity 32 - _ Stream Width () : Max___§ ' Mean__ 7. !
SPECIES RIFFLE TALLY POOL TALLY

Blacknose Dace

Bluntnose Minnow

Creek Chub

" Central Stoneroller

Common Carp

Silverjaw Minnow

SHINERS

Common Shiner

Emerald Shiner

Mimic Shiner

Rosyface Shiner

Sand Shiner

Silver Shiner

Spotfin Shiner

Striped Shiner

* Archived Minnows

L=



FISH SAMPLING FIELD DATA SHEET (PAGE 2)

Station: Ic - }.

ProjectNo.: /70 ~4 ﬂ

Stream Name: /M) [ A/

LR

IpaterTime: 5.H.04 I'/'f/ﬂ

River Basin:  }) ﬁ‘] ¥/

Investigators:  JEAM | M . W
¥ [}

SPECIES

RIFFLE TALLY POOL TALLY

CATFISH

Yellow Bulthead

Channel Catfish

Stonecat

Brindled Madtom

DARTERS

Banded Darter

Fantail Darter

Greenside Darter

Johnny Darter

Rainbow Darter

Variegate Darter

Logperch

SUCKERS

White Sucker

Northern Hogsucker

Golden Redhorse

Black Redhorse

* Archived Redhorse Spp.

PAN and SPORT FISH

Rock Bass

Bluegill

Pumpkinseed

Green Sunfish

White Crappie

Black Crappie

Smalimouth Bass

Largemouth Bass

Rainbow Trout

Brown Trout

(U

@ [96 pwm |>
{72 mm [ Witd

| LT

{70 mm

SALAVIAW D EA




HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET {Page 1)
'STaﬂon: Ic -9 IProject No:. } 7 J - (V;

streamName: I/ ) fA LAEE— lDatemme: 5.21.0 4 [‘{ﬂaﬂ
River Basin: ﬁ#” r ] . |Invesﬁgators: JEM; )] A.M . M

nACalcgor\

Optimalfu = Margmal R l"_&;'v'

" Parameter | .
T _Grcalcr than 70% of 20-40% niix of stable Lcss “than 20%51ab
substrate favorable for . Habitat; habitat ‘habital; lack of hab
- ) p availability less than ,obvmus.rsp_b_st‘ra.n

g 8 ¥ itial; adequ - .. | desirfabie; subsirate unstable or Iack|ng.~_ g
: -snags, Sl;bmrgcq ogs, || hitat | rtéaance. | frequently disturbed or R
unidercut banks._cobblc - ot d‘ ] -rcmm'ed

‘Gravel, cobblc, and’ A
boulder particles.are 50- | boulder p.
7% surroundcd by finc -

“sedii mcm . surroundc‘d : y
i S _scdlmcnl

poLits at
| obstiyctions. ]
.} constrictions, and bcndS‘ -defic

' moderate dchsutton of |
: pools prevalcn o

“F'Water I'Ils 25-75% of
ihe.available channel, ° channcl atid
[ andror riffié'substrates | présent as st
Coare mostly exposcd -pools. . -

) achigs Basé of

;both lowerbanks, and

“mrinimal-amount ol'

: ch:mn:l subslmc is:
exposed.

5 78 7 /015 W B T [H0 5T 6] 4 .32




HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 2)

Statlon: Ic - 7_

ProjectMo: 979 — €Y {

Stream Name:

Date/Time:

5.27. 08

ffz0

River Basin:

INOIAN CREEN
el

ilnvesﬂgato:s:

NI 4

) Margmal

“ L FANleration

s (or bends)

7 Total Score ’ 7/{

Narrative categories and scoring ranges: Optimal

slrcam wllh
normar paﬂcm

“|-préseni; usually n‘dr’c':ik’
‘—ef brldge biitn

-Channcllzauon may be |

extensive: =mbnnkmcnls B

-or-shoring Struciures -

'} present on both banks;
and 40 10-80% of stréam

reach. channchzcd and
dlsl'up!cd

e
.B0% of the 5

channclized an
disnipted. Insi

“habitat ereatly’ a]lcn‘.'d or {x
-mmvcd enurcly TR

- ] Occnslonnl Tiffle or

"pro de some habiiat;’

‘1925,

ﬂom CDl'llOlll'S.

ance belween riffles
ided by the widthi of
siream s between 15

d

E '.Genemrly alkfl

A habitar, di
1 nmcs
th

frauo pf>25.

or.shallow riffles:

floads.

desately uus;able 30
-oF bank in:réach hns
"erosions high

n, potcnual during

o closely cropped.

ght

L than ope-hal of the
_'ﬁotentl:ﬂ plant stiubble -

3 ne- - [
pot qll;ll,pi_:pni :

lrcarnbank surfnccs

cow:rcd By. vcgtlnllnm
sPuption obviotis; ’

patches of bare soil or -

veégelation common ]css

lght rcm:nnmg

ted” | activitics have |mpaelcd'
Voo -'zone a grc:lt deal‘

W of riparian zorie
&1 2 meters: human -

'mgmsank; w9 f

= 156-200; Sub-optimal = 106-155; Marginal = 56-1 05; Poor = 0-55







PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET (Page 1)

Station: _fa - ?

|Projecl No.. § 7p - { y J

Stream Namae:

IN) IR LAEEN.

DatefTime:

5-21.09

[ 1524

River Basin:

[T

jluvestig:RLs: m’, ﬂ#’M ;M

i Tomperatora:_ 4% ¢ HABITAT LENGTHS IN SAMPLING REACH
Weather Now Past 24 hyrs Past 7 days Habitat Length (steps) Length (fi
Heavy Raln ™~ ° Riffla Z ) - g
—
WEATHER Steady Rain P Run }
CORDITIONS t
intarmit. Rain v Pool 2 . J
% Cioud Cover Glida 3
CleaiSunny Totaf ; :! g
Cther:
/
hsyst Perennial_ =" - lntermittont Tidal
STREAM /
CHARACTER- [Type: Cokiwater Warmwater
IZATION /
Origin: Spring-fed Wetland Montane Glacid Mixture Other
proToNos: [l 272 !

IGPSUNITUSED: M / |cmsn.qussn: =



PHYSICAL HABITAT/WATER QUALITY FliELD DATA SHEET (Page 2)
staion: T (- 7 IProject No.: 172 ¢ 5/!
Stream Name: A/ 4 {A-H/ CAEEY- DatefTime:  §.2].04 1526
River Basin: p{f? 0 Iinvestigators: JE/M DAM , M

T -",ClnopyCovu-a pen )
.. OPanlyopen Cffanly it

. O'Feck fioating. -

el | C¥Sewsge . CiPetioleum Elzludga &'
ieit | QAnscrobic - ONeme” ' OlRelictshelis:

_Lociking at stone; wh{eh nrt not d bly . B
- (] undeuldu bln:lr.lh color? 1

R moncmcsunsnm COMp
| (shou!daddupto.loo )

© Diamiter

Com ﬂoli lh
- _Smp’im‘ e

5 7:.,4: ‘)’;o h

| btack, Véry fine arginié- -
C|EROM) U T

| Boulder
Tcovbre

“grey, shiell frdgmiénts |

lciay  -}<0004 min(sticky |



STREAM DISCHARGE FIELD DATA FORM

| Station: ‘IC.— 3 lProject No: )79 — ?E/ 4

Stream Name: Iﬁ/ﬂ IM MEEK’ |Daten‘ime: 4, }’/, ¥/ g l‘ g’;’

|River Basin: J{h o IInveshjators m Vi M M
Method: Midsection, current meter method lFIow Meter (Modet and No.}: ﬂ ,ht{ #_. /}I c EIAV M FL’V’M% 2

Stream Wetted Width:  [4  feet [lstarting Point:  RDB 1Oy
Distance (f)' |  Width (f)? Depth (ft)® Ob;‘::::.ion Velocity (ftis) Notes/Comments
05 | 050 | 056 | 9.60 | 9,45 | #1 &7
l-5 [.0 8. Yo D-60 0.9% '
2.4 -0 2-%0 0-L0 /.ol
2.6 /-0 0.-%0 D.bo [ *7
g, 5 i-0 0.%4 .60 /.50
5.5 [.2 KL 0.40 }-Y2
6.6 /-0 .60 g-6o | .49
74 /-0 0-50 p-60 | .47
.5 [-0 0-50 | 0.40 1777
95 |1 1.8 |0.30 | 7.50 | .73
10.6 ]-0 0.-30 .40 0.03
[1.5 | (-0 | 90.25 | p.6o | 0-00

5.24 ofs
2341. S_4ﬂm

! Distance from starting point on stream bank to velocity and depth measurement midpoint or "observation vertical”

) ® Width of measurement section; see Figure 1, sketch of midsection method, for width computation equations

[ Depth at velocity measurement midpoint or "observation vertical”

* Observation depth of velocity measurement - either 0.6 depth {one point method) or 0.2 and 0.8 depth (two point method)

StreamBiomenitoringFieldDataForms.xdsStream Discharge 112412007



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

']
station: ~ F# — ? Project No.: f} 7’ - ¥ .
Stream Name:  JA/ ‘/4—,‘/ I 4 EEYL Date/Time: . 0 / & y‘
River Basin: N}y g Investigators: , bAM, 7
7
) ) D¥rame Sampls Tally
Habitat T: Description Sample Techniqua Proposed Actual
Stream boltom areas consisting of mixed gravel ang Macroinveriebrates are callectad by placing the nef
farger substrate particlas; cobble gravel substrates arejthe substrate by the downstream end of 2t aroa of grave
typlcally focated n relatively fast flowing, “erosional™ or larger substrate particles and simultanecusty pushing
areas of the stream channhel wn oft the net white it in an vpstroam direc!
with adequate force 1o distodge subsirats particles and
the aquati: macrolnvertobrates assocfated with these|
Cobble/Gravel materlals. Large stones and organic material contained in
Substrate the net are discarded after they ars carcfully Inspectad| Lf y
for the presence of attached anfsms, which arg
removed and retained with the remainder of the sample,
One jab consists of passing the net aver approximately
30 inches of substrate,
Snag habital consisis of submerged sticks, branchas, possitle, tha net s placed Immediately]
andoﬂlerwoodydebdsﬂntappoanlohavebe nsmmorﬂnuughdﬂmﬂnwawcohmn
submerged long enough to ba colonized by aquatic|stream bottom in an area where watsr Is flowing
|macroinvertebrates. Praferred snags  for  sampling|the $nag at a moderata velocity. The snag is then kicked|
include small. to medium-sized sticks and branchesfin such 3 manner that aquatic macroinvertebrates and|
ferably about & inches in diameter) that have ricmaﬂorar-dblodgedfromthemagandnrded
accumulated a substaptial amount of organic mat:orbyunmranthtothamt.nunsnagcamballckod,
Snag (twigs, leaves, uprooted aquatic macrophyies, atc.) thatlthen it §s sampled by fabbing the net into a downstream: 2
areauflfwsnagandnmvlnglthanq:slmandlrocﬂon 2—

s colonized by aquatic macroinvertebrates.

miacroinvertehrates that haye colonized the snag. Onel
ab equals an area of approximately 0.23m? {12 X a7

CPOM consists of 3 mix of piant Parts Qloaves, bark |CPOM deposits are sampied By passing Farmt along a
twigs, seads, etc.) that have accumnuliated on the stream, 30Hnch-long path through the accumulated oiganie;

bottomhdeposiﬂomlamasufﬂn tr.

Coarse Particulate
Organlc Matter
{CPOM)

channel. inlmateria)
situations where thers il'wbslamialvarlahmtylnﬂwaqmﬁc maﬂdmenebraluWImnCPOM deposits ars

SAV habitat consists of rooted aquatic macrophytes.

dirocﬁonﬂongaSMmh-bngpau:Uroughtha

Submerged Aquatic vegetation. Efforts should be made to avold collecting!

Vagetation (SAV) the stream bottom sediments and organisms when 0 0
sampling SAV areas,

SAV is sampled by drawing the net in an upsiream

Sand/FIne Sediment

Sandifine sediment habitat includes stream bottom areas) Sandifine” sediment areas are sampled
that are comprised primarily of sand, silt, and/or clay. C

COMMENTS:

gf 1AM

SlmamBlomonlorimFleldUalaFormsm




FISH SAMPLING FIELD DATA SHEET (PAGE 1)

Station: (- 2 Project No.: 7/ - f V A
Stream Name: [/ ) /M WIL Date/Time: 47 2/ 4 ? tL1o
River Basin: [} f{? /i Investigators:  FZAf , DA , M
, Z
Capture Method: Backpack v Longline Tote Barge Boat
Electrofisher Modek: gl” [77/ 2007 Lﬁ -2 ’/ i
I
Ci:emc‘:i:n Other: Block Nets Used? Yes __ No « |
e ac voits__ 220 Amps . 20 =29 shock Time secr: 443
! !
Reach Length (f: _ 22-F Stream Width () : Max_ [ 4 Mean [0
SPECIES RIFFLE TALLY POOL TALLY
Blacknose Dace
Bluntnose Minnow
Creek Chub
" Central Stoneroller
Common Carp
Silverjaw Minnow
Commeon Shiner
Emerald Shiner
Mimic Shiner
‘ % Rosyface Shiner
z
I | Sand Shiner
7
Silver Shiner
" Spotfin Shiner
Striped Shiner
* Archived Minnows
HVEL—



FISH SAMPLING FIELD DATA SHEET (PAGE 2)

Station: Aaz_c - ? Project No.; 070 —_ fyg ’

Stream Name: [ﬂﬂ[ﬂ—ﬂ LREEU.- Dateﬁime: 4—, 2H.p ‘3’ /6,0

RiverBasin:  gff70 lnvestigators: JEZM  pAM SN

SPECIES RIFFLE TALLY POOL TALLY

Yellow Bullhead

é Channel Catfish

._

& | Stonecat .
Brindled Madtom

DARTERS

Banded Darter

Fantail Daﬁer

Greenside Darter

Johnny Darter

Rainbow Darter

Variegate Darter

Logperch

SUCKERS

White Sucker

Northern Hogsucker

Golden Redhorse

Black Redhorse

* Archived Redhorse Spp.

PAN and SPORT FISH

Rock Bass

Bluegill

Pumpkinseed

Green Sunfish

" White Crappie

Black Crappie

Smallmouth Bass

Largemouth Bass

Rainbow Trout

Brown Trout JH I N (f’?) /fhﬂ ?IS. %12 15

¥ ML Wieh [T1mm (9 mm 7 afm 14-13%3

Yo mm  P)lmm {52 ym

[2Z] mm FHZ mm 19€ mm

WY v [ pm |

[1Tmm 202 ym




HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 1)

Station: IC s ProjectNo.: /) 70 - gyé
StreamName: [N IAN (A EE, Y Date/Time: 541.04 IG';‘Z’_
River Basin: ﬂ-//? 4 Ilnvestigators: JEM . ‘M , M

. i‘lﬁbllll;

Condmon Caiegor)

I |cms. prescncc
-Of ddghon:ﬂ substra;e in -

'rcmoved

- frequéntly drslurbcd o:'__ .

Parlmeter s Snbopl:tmal a\‘hrgina! . K
- 20-40% niix ol'slablc - f s tha
3 1. Epll'aunal habitay; habitat. -
-+ Substiiates. avmlab' lcss‘ an. .
. Avmlahlc Coveir { desirable; subslralc‘

J:8: Channe{ Fiow
Stztus -

cxposc

d..

* | Water reachics: baseof
‘Both lower banks; and.

1 minimal-amountof - -

channel subsu':nc s

- Water (ills 25-75% of -
* |- the.available.channel; -

- | are rnoslly g:xposcd

and/or riffl bstm(cs

L _.-'é(__';gk'_l{i:_' Ig - f20-

L9 L

l8

17

15




HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 2)

Station: IC — '; Project No.: [} 70 - 476

Stream Name: Iﬂ 0[ M C%L Date/Tima: 6- ﬁ'l - ﬂ g

1955

River Basin: () f/‘fo Investigators:

TEM, DA, brf

Cnndltlolt Ca:egory

chamniclization; i.c.. .
-dredging, (greater than
[ past20yr)may be -
‘gresent; but recém
channehzallon isnot-

‘Habitat’
. l"hr’nmttgr L Margin:l )
PO cbannchzahon Charmcl;zannn mny Be
16 Charmel : dredgmg absent R send, @syally in areas 'cxlcnswe: cmbnnkmcms ¥
Alteration minimal; streany with of bridge abutmems: -or:shoring stris¢tures”
| norral pattcm - ] eviidénce of past ) ‘present on both banks:

dlsmplcd

and-40 to 80%-of strcain N
reach channclized and™ | habjist ereatly alte cd ¢ |

 dignipted.. tsiréa

rcnuivtd 4

i l'-"requenr.y of
L Rll‘ﬂl:s (or bends)

+ rclanvcly freguent: mtlo
ofd;slarin:l: briwiee .
di

- Ldis

}lozs

Occasmnal nﬂl" ore -
bendybottont romours
provide: saime Rabijiat;© “h
betiveen. nfﬂcs vkt
ivided by thie width.or -
t csm:anns bctweqn 15'-{' R+

: A chetadve
. | Protection- (scorc
o .jcach bank}

‘ '-vegclabo I
Arces, understor,

tuBble height

al to‘any:. g)‘i:dl -
¢ than oné-, |-
{hy potcnllal plnnt

eight rem

“vegelation common::)
" | tharionie-hatfof the - - |
Eotenua! plan stubble T

‘, -_'SCORE { (LB)

= 'scoRE 6 (RB). g ot

o f Vep &, arkmg ]t
o Wndch {scorc each Tots adbeds, clear- -
. -,bank rlphnan zone) - |-cats Wins, or crﬁps)

) Fhave not lmpaclcd zone.,

“inpacted
20T c of iy m:mmally

- zane. a greal dca}

= |widn ct'npma" 26
6-12 méters; human .-
-Activitics havie lmpactcd :

'--SLoREA t8; | LenBan

?-SC-.QRE_Z’:(RB) { RightBank 10~ 9. 8 " 7

: Total Score IE i

S 6 | s La

Narrative categories and scoring ranges: Optimal = 156-200: Sub-optimal = 106-155; Marginal = 56-105; Poor = 0-55






PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET (Page 1)

Station: u”r e~ I

stream Name:  JIA/T” 70 M4 AN GﬂFE%_

IProject No.: ﬂ 7‘ -_ 7Y
DatefTime: & 29 0 g_r | 5500

lR.Ever Basin: Mﬂﬂ/ﬂﬂ/ MW

nvestigators: M

oWl

HABITAT LENGTHS IN SAMPLING REACH
Weather Now Past 24 s Past 7 daya Habitat _Length (steps) Length (ft} .
Heavy Reii Riflle =~ ' = Ziz2-
Run ?
WEATHER Stoady Rain T
CONDITIONS i
tivtecmit. Rain Pool /. : . { /4
% Gloud Cover I 00 Ghida > ? ,
Clear/Sunny Total ) g %
Other:
P
Subsystem: Perennial i . Intermittent ____ Tidal
STREAM / —
-] CHARACTER- |[Type: Coldwater Warmwates .
IZATION /
Spengfed Wetland Montane Glactal Mbcture Other

. Origin:
(EIXT

IGPS UNIT USED: W [ lcmemusen: £

Ipnom NO.S: j,y _ ? [




PHYSICAL HABITATWATER QUALITY FIELD DATA SHEET (Page 2)

station: YT Tt- [ ProjectNo.: 70 — g y‘

Steam Name:  UNT~ 10 M)AV LAEEK  patermme: & 27 .79 0300

River Basiri: J#’I (] h!nvestigators:

No-evidence:
o Obv:ous &ourcu

I aggdw:tershedl!rnslo
T DModemrc g

(' Waterstied NPS Polluiton = . .
mcpofmhal soun:es -

tezihe dominant typa’{m rte’gard the dom'gunt specre: pretent

rapecies prmnt ﬂH Mﬁ&f. W‘M{?

S "'%'umm;muﬂ' ON. Herbaccous
ol a8 aeter buﬂ'ur)

Clnopy Cover
DPartly opcn D Paniy shaded

. Dam l’rq.ent

y raagd r::'orc{) 1he domlnant specgt pre.ten N
ootEd su mﬁrgcm’
[ Atached ‘Alga s

{a] Saw
,EI Relict ells

- ORGANIC SUBS‘I'RA
- (dna not’ nccmlrll

o 'posiﬂon ¥ Sdhnrate i Cltaﬂcterhtia-
pllugRelch ] 1‘ype | 2R )

" IDetwits -+ - ‘st:cks wood coarseplam
= T rmlenals (GPOM)

: Muck-Mud ;b!ack vcry fm: organic: °

) [Marl ‘-‘gx‘r:'y.sh‘c'uﬁ-sg;ngmf




STREAM DISCHARGE FIELD DATA FORM

Station: ml'r _IA — /

lproject No: / 77 —g‘yé

Stream Name:

U~ 10 IMDIAY CAEEN-

DatelTime:

$.22.04

0925

River Basin:

il

[investigators: M

[Method: Midsection, current meter method

Flow Meter (Model and No.): /W'fﬂ/ Mk /@ug/ AL MATE
Stream Wetted Width: 2 feet Starting Point: @ LDB
Observation . |
Distance {ft)’ Width (ft)* Depth {it)* Depth? Velocity (ft/s) Notes/Comments
.95 | b.15 8.10 | ¢9.60 0:00
0.7 0.5 g-10 p. 40 (.15
[. 25 0.50 p.[* 4.4 b.65
[. 7% 0.50 §-10 J.40 4.50

0.1 cfs

$/[.§ Apm
71

Ly\' i ‘
N L

1

e

VaY|

! Distance from starting point on stream bank to velocity and depth measurement midpoint or “observation vertical”
[? width of measurement section; see Figure 1, sketch of midsection method, for width computation equations

? Depth at velocity measurement midpoint or "observation vertical®

* Observation depth of velocity measurement - either 0.6 depth (one point method} or 0.2 and 0.8 depth (two point method)

StreamBiomonitoringFietdDataForms.xlsStream Discharge

1/2472007

0



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

Station:  YUMT T — { . {Project No.: m 'gy‘
Stream Name: !;f{{/;‘ ﬂj{u 0//’7” ML lDatemme: 5. 22. ¢ { j_ﬁ ; 5‘
21110

River Basln: Ilmesllgalors:ﬁ

D-Frame Sample Tally
Habilat Type Description ‘Sarnple Techniqua Proposed Actual
. Stream boltom areas consisting of mixed gravel and|Macroinvertebrales are collectod by placing the net o
larger substrate particles; cobbla gravel sybstrates arejthe substrate by the downstream ond of an area of gravel]
typically located in relatively fast flowing, “erosional*lor larger substrate particles and simultaneousiy pushing
areas of the stream channel ' downonunnnwtﬂepummghinanupmmdi
with adequate force to distodge substrate particles and
the aquatic macroinvertabrates assoclated with these;
CobblelGravel |materials. Large stonss and organic material conteined In. .
Substrate the net are discarded after they are carefully Inspected Lf
for the presence of attached organisms, which arel
removed and retalned with the remainder of the sampla,
One jab consisis of passing the net over approximately
30 inches of substrate.
Snag habitat consists of submerged sticks, branches |When possible, the net Is  placed immadiately
and other woody debris that appears to have been|downstream of the snag in either the water column or]
submerged long enough to be colonized by aquatic]streatn bottom in an area where water Is flowing through
imacroinvertsbrates. Preferred snags  for  samplingithe shag at a moderate velocity. The snag is then kicked,
include smalf- to medium-sized sticks and brancheslin’ such a manner that aquatic macrolnvertebrates and!
(pteferably abost 4 inches in diamater) that have organic matter are dislodged from the snag and carried
Jaccumulated a substantial amount of organic matteriby the current into the net. If the shag cannot be kicked,
Smag {twigs, leaves, uprooted aquatic macrophytes, etc.) that/then it is sampled by jabbing the net into a downstream
is colopized by aquatic macroinvertebratas. -Jarea of the snag and moving it In an upatream direction, 7" 7/‘
With  enough force to dislodge and captura aquatic
macrolnvertebrates that have colonkzed the snag. One
jab equals an area of approximately 0.23m? (12 X "y
CPOM consists of a mix of plant parts (leavos, bark |[CPOM deposits are sampled by passing the net along a
twigs, seeds, etc) thut have accumulated on the stream| [30-inch-fong path through the accumulated organic
bottom in depositional areas of the siream channel. Infmaterial 3o as to colfect the material and its associated
" |situations whore there is substantial variabifity in thelaguatic macrolnvertebrates. When CPOM deposits are)
Coarse Particulate [compasition of CPOM deposits within a given samplafaxtensive, only the upper portion of the accumulated .
Orgarlfé Matter reach (e.g., deposits consisting primarily of white Pinejorganic material is collected to ensure that the collected
(CPOM) cies and deposits consisting primarfly of hardwoodimatesiatis from the serabic zous. '} %
trea leaves), a variety of CPOM daposits are sampled, ‘
Leaf packs in higher velocity (“erosional™) areas of the,
chgfme!,however.aronotimludegﬂnﬂieCPOMsamphs
SAV habitat consists of rooted aquatic macrophytas. SAV iz sampled by drawing the net in an upsiream
direction along a Iinchdong path  the the
Submerged Aquatic : tation. Efforts should bs made (o avoldo‘czlhecthg
Vegelation (SAV) the stream bottom sediments and organisms when| 0 0
sampling SAV areas, ’
sediment habitat Inchides straam botiom areas1$m’xllﬁm sedimert areas are sampled by bumping or]
that are comprised primarily of sand, siit, andlor clay.  Jtapping the net along tha surface of the substrate whils
slowly drawing the net in an upstream direction ajong a
30-inch-ong path of stream bottom. Efforts should be
madolonﬂdmlzeunamomafdcbdscoﬂoctodh :
Sand/Fine Sediment el by penetrating only the upper-most layer of sand/sit 7,,
deposits, Excess sand and sift are removed from the 9'-
sample by repeatedly dipping the net into the wated] -
column and lifting it owt of the stream lo wash fine,
sediment through the net.
NOTES:

1. Two samples should be collected from each of the five habitats and ail ten net samples are composited into a single sample.
2. If one or more of the habitats to be sampled are absent from the sample reach, redistribute tha ten samples amony the remaining habitats present

in proportion to the quantity of habitat present In the sampling reach.
COMMENTS:

e mnas

StreamBlomonitorningFieldDataF orms xds




HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 1)

swton: T LL—1 Project oz~ 470 — §Y
Stream Name: [{”T— 77 {//0 [M Mﬂ_ DatefTime: &~ 44 . ‘ﬂ g d?;g’

River Basin: ﬂfh /] ilnvestlgators: ﬁ

Hh't '."' RTA - Corulmon C:tegory
“Habitat- :

P.-r‘.miciczf . Snlmptlma! g Poor:
) ; '_40-70% hix ofstable niix ofistablé . | Less than 20% stable. |
1. Epil‘aunal -habitat; well-siited” l'or | hab:lal habitat. R habital; lack of habitat is |-
Sulistiate/ . . -|-toll colun"zallon |- svaitabiing T s than:.. obwous‘ sqb;t_tn!c
) Avmlable Cover : d 'dl:Simhlc,subslratc . unslablcorlackmg
. ] $ rpcd logs. naintenance "l‘requcmly dlstutbed or
i1l

cobble.- |.of populations: presence’ »rcmovcd
jabitat - Joladditional stibstrage in -
-] the-form gEnewiall; but. |-

feparedfor- . .|
ion (mayrateat’|-
d-of seaie).

boulder ]jarhcls are:
tose-than 759 .-
‘51 n'qundqq by r'ne :

cdlmcnl

‘ '-l_*.‘ati'ritg_tgl‘sl'tb

%Dcposition' -

f¢ watcrin-
- J-available chnnnc'l or | thé availab J.chamsicl and mostli..
"<25% of chaniiel. " [ andfor rifit | pigsent ; as sumdmt: :

.- F substratelisiexposed: -} are mosily

'7"‘."'. 3 _2..' z:,‘ﬁ':.. 0 ¥



HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET {Page 2)

Station: a ” r I[ —_ ’ Project No.: 4 70 - g‘ V J
Stream Name: ” I,Z— TD /ﬂ’ I A—ﬁ/ WIL_ DatefTime: € .22. /] Q Wg S_
River Basin: ﬂ 0 ilnvasﬂgatozs:

Habltal

Pa rametcr‘ R

o

' 6a Chim_rcl

isually in arcas
" [Alteration - . -} minkmial) streami.with “of bridge-abutments;
] . : norrna}paﬂcm : evidence of past -
. : channglizition, e.. .- }.anc
.| dredging, (preater lhnn e
past 20°yr) may be F
. {.présent, but-recent
. -‘channchznuon is not

T v

4 80% of the sucamreach
beth banks‘ -} elannitized and. .
80%.of stréam disrupted. !nslrcam ]
nnetized and . [:habitat Beatly alu:rcd or
ST r:mnvtdcmn ey -

-s_go,.;g{r{_q},_“

1. Frcquency ol'

: freq
leﬂcs (nr brnds)

I e

hetween riMes: dw'd‘ed
by the-width.ofthe. - -
Stream § is between ki lo

U % wrdtﬁof the stredn.
.rauo of >2$ -

: i Lo
Proltetion (scorr. .
cach bank)

disruption- ¥
nit but-not. affecting .
lap'l growth

SCORE ’0 (LB)E-

' scoms [ 0 (RB){' ;

10 Ripa.rinn
Vegetative Zonk,.

] Wid ' {score éach
| bnnk npanan zone).

hol‘-npamrt zoiie
12-1%-mibters: human -
- T achivities hive imipacted

) Zone uniy mlmn‘mlly

SLORE [ﬂ (LB}

.4 nght Bank 10 /

167/

'SCORE / 0 (REI)

Total Score

Narrative categories and scoring ranges: Optimal = 156-200; Sub-optimal =

106-155; Marginal = 56-105; Poor = 0-55



LOW GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET {(Page 1)

Station: ” I/ r R —-/ ProjectNo.:  J 70 —@‘
Stream Name: ”ﬂr i/ /[/0 [M/ LA@K, Date/Time: g' 1.0 g 0?79'
River Basin: p/{? /) Investigators: M

l’a ra me:er

Lcs lh.'m 10% stablc

?00!'

M ,k' for

.| epifainat coton izdiign
and fish cov ’

‘_snags. submcrgcd iogs

l E‘.pfﬁunai
Substrate/ .
" Available Cover

‘oruilice! stable habitar
: d atsiape:

‘Vindércut banks, cobhble. .

potcitial
- habllat

' 'habn{a well-suiied for -
Uit ¢olonizition - :

fo 'mamtcnan

|x'0f stable”

adcquatc

ON%; presence ;|
2l Substrate in-

. i f habiiai; tack of habutat is.

1 5 - :obwous. substrate .
desirable: substrate .

.l‘requcn(ly dlsturbcd -or

':rcmovcd. S )

unsfable or lacklng

| & x B Dcposmon

sconn!?

) 'Walef reacbcs hasc.of
Both lower Banks, and:.
-minimal arountof
channel Suhslr::tc is .
expased. -

5. Cl’larmel Flo w
Stalus

: .'Watcrﬁ 1537
 available’chiannel: or -
<% of channet
- ;substratc |s'exposed.

'3% ol the -

-iSGQR_E 16 oo w

ri

CTNT)




LOW GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 2)

Station: hﬁ/r I —-I Project No.: 070 ——g yé
Stream Name: Vljr 'fD /,/0 [/H/ CM#' IDateJTlme: 6._03—; _0T ﬂﬁg—
River Basin: PH7O tnvestigators:

__,.'Piram:c_t: siobe cvafiited broadér ﬁi_ﬁ:"inplin'_g"q'e.'a@li'f_. e

6 Chaam:l

- Altcraticm .

; ﬁdrnght srdc by
k facmg do :13)]

Totat Score __{ ?‘i B

Narrative categories and scoring ranges: Optimal =

: "Channclmtlnn or.

| dredgirig absent or -
Jinintmal;
'normal pnll:cm

siicam with

preseit, usually: i arc:
-of l:rndg' abulmcnts

: ;drcdgmg. (grcatcr tha
[ past 20-yry may bé
. preseat, b

o ﬁo% of: thc slroam

|gisrupted: lnsu:eam S
~Fhabitat greatly al(crcd or .|
- Lremoved: cnhrcly- T

'o
rcach
channclized and

4 L
terway. has been .
lized fora lon 3

erazing
- | minimal'or not'evident;
fal 'all plants ; allo\in:d

Jrep

1 ¢v:dent bt i
AHEplant growth’,

_.polcnuat to-any gre

‘L extetitsatore than

'")ébm'”“

156-200; Sub-optimal =

106-155; Marginal =

56-105; Poor = (-55







PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET (Page 1)

Station: u”‘r _If"‘?w

Project No.: 070 - gye

Stream Name: ”w ﬂ /I/Wﬂ-‘

M checl

Détemme:

5. 22 .09

[ol5”

River Basin:

Mo e N4

Investigators:

K7

SKETCH maP

V14

AR ¥
ZEEE )

Alr Temperature;

15 «

HABITAT LENGTHS [N SAMPLING REACH

Weather Now Past 24 hrs Past7 days Habitat Length {steps) Ley 1
v~ ~ ez | | 3
WEATHER | swadyRsin Run 5 7
CONDITIONS 4
Intermit. Rain Paol Z —— d
% Clotd Cover I 00 7 ¢ anide
7
ClearfSuniry Total ?%
Other:
e
Subsystem: Perennial L/ " intermittent ____ Tidad_____
STREAM / )
CHARACYER- [Type: Coldwater Warmwater
ZATION /
Origin: Spring-fed Wetland Montane Glacial Mixture Qther
Isps UNIT USED: ﬂ@/rﬂ [ ICAMERA usep:  [- lPHOTO nos: B — g q




[

e m———

PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET {Page 2)

Station: UNT I -2

Project No.: ﬂ 7# - 8’ VJ

Stream Name: ”[/‘f‘ 77 /ﬂ/pIM CW DatelTime: 4. 32, 94

1915~

River Basin:

Investigators:

[ FeATORES

domfnant !ypean'?d/ remrd the dnmlmut spgdu pmeut

ﬂw Mﬂﬂe M'IL

WGEI‘ATION

(18 micter “buﬂ‘er)
g ] na tspcdes present

¥ I Cunopy Cover
___7' DPartlyopcn _-EJP

STHEAM DEPT

caé-fm_e‘.njie«:,. ‘o

Dani Present

ElR.ooedsu me-gqnt R
B Atmched A!gne '

Dl?ctruf'mh N
F‘:shy T

D Pwole.um

Q Sewage
Cl None

Anacroblc .

Substrnte
 Type’ |

. Delntus ':'snckswood irse pld
-1 - o marchals (CPOM) :

. -'Mu&:k-Mu_d- ;biack vayfmcargamc =

IMar ;my,sheuﬁag;ﬁi;hw'*"

-~ Clay. <0004nm(shck):f:”',.




STREAM DISCHARGE FIELD DATA FORM

Station:  Jf Vr Fl - 3 ProjectNo.: 74 — Q’{‘
Stream Name:  [{ {1~ 4D Iﬂ‘ {M C AEEIL, Date/Time: &, 1.9 ﬂ // {0
River Basin: 0”1 D . Investigators: M
Method: Midsection, current meter method Flow Meter (Model and No.J: /}M_ﬂ.{# Mci ,Mﬂ FLJWMM 420
Stream Wetted Width: t;: ﬂ ‘feet Starting Point: RD LDB
Distance (ft)! Width (ft) Depth (/) | Ob;f!;:tfon Velocity {ft/s) Notes/Comments

0.5 0.5 0-] P-{o b.00

/.5 .0 0-1 0-60 0.7¢

2.5 | [0 0.3 0-40 | 124

2.5 [-0 J-7 0.4o f. 17

{5 | 10 19T | 0.40[0-4]

* Distance from starting point on stream bank to velocity and depth measurement midpeint or “observation vertical”
* Width of measurement section; see Figure 1, sketch of midsection methad, for width computation equations

Depth at velocity measuremient midpoint or "observation vertica”
Observation depth of velocity measurement - either 0.6 depth (one point method) or 0.2 and 0.8 depth {two point method)

StreamBiomonitoringFieldDataForms. xlsStream Discharge 112472007



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

Station: [U/ T IC-2- Project No.: -

£

River Basin; ﬂ'ﬁ Investigators: M

StreamName: ({MT 13 JaJ oy CREE)R Date/Time: .22 .0 [0 Y% j

Habitat Type Description Sample Technique Proposed Actual

D-Frame Sample Tally

typlcally located in relatively fast flowing, “erosional” of larger substrate Pparticles

Stream bottom areas consisting of mixed gravel and Macrainvertobrates are collected by placing the net on
farger substrate particles; cobble gravel substrates arefthe substrate by the downstream end of an area of grave)

areas of the stream channel down on the net whila pulling it in an upatream direc
with adequate force disiodge substrate particles and

the aquatic irver

Cobble/Grave) materials, Large stonas and organic matesial contained in|
Substrate 6 é
for the pressnce of attached organisms, which arei

Snag habital consisis of submerged sticks, branches, [When Possibla, the net
and other woody debris that appoars to have beenjdownstroam of the snag in
submerged long enough to be colonized by aquatic
|macrolmvertebrates.  Preferred snags for sampling|
include small- to medium-sizod sticks and branches

Snag (twlgs, leaves, uprooted aquatic macrophytes, elc.) thatlthen it is sampled by jabbing the nst into a downstream:
is colonized by aquatic mactoinvertebrales. area of the snag and moving it in an upstream directiony 2 ?—«

twigs, soeds, atc.) Untlnvoacumuatodonmesh-eammmch-long path through
bottem in depositional dreas of the stream channel, Inimaterial s0 as 1o coliect the

Coarse Particulate
reach {a.g., deposits consisting primarily of white pinelorganic material fs collected

[CPOM’ tree lwaves), a varlsty of CPOM deposits are samplad.

Leaf packs in higheor velocity {“ero areas of the
h '.bowwor_arenulimludodinuncm samples|

ICPOM &m-f:ls of a mix of plant parts {loaves, bark |[CPOM deposits are $ampied by passing the net along a

situations where there is substantial varfabifity In thejaquatic mac:olrrveﬂebrates.‘
composition of CPOM deposits within a given 3amphe loxtensive, only the upper portion of the accumulated

Organic Matter neadles and deposils consisting primarlly of hardwood]ateriat 1 frar the aerobic zone, 0 0

the accumulated

Submerged Aquatic
Vegetation (SAV)

SAV habital consists of rooted aquatic macrophytes, SAV is sampled by drawing the nat in an Upstream
fdirection along a 30-inchtong path through

30-inch-jong path of stream

Sand/fine sed} habitat includes str bottom areas|Sandfine sedimort areas are sampled by bumping
that are comprised Pprimarily of sand, silt, and/or clay, '!applng the net along the surface of the substrate while

made to minimize the amount of debris collected in the

SandfFine Sediment net by panetrating only the Upper-most layer of sand/sit
deposits. Excess sand and sit are semoved from the) 2 Q—

bottom. Efforts should

1.7
2. if one or more of the habitats to be sampled are absent from the sample reach, redistribute the
in proportion to the quantity of habitat present i the sampling reach,

COMMENTS:

StreamBiomonHoriagFieldDataF asms ds



HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA §EEET (Page 1)
Station: ”m' If-r L ‘Project No.: 0 7 /- f’/é
Stream Name: u”r 'rD ,”ﬂfM CML Date/Time: 5. 294 g /7’/5’
River Basin- a ,{1 /] Investigators: M '

‘_VConmtlon Calcgor),r .

 Habitat

: Pnrnrm:ter 1 Optimar 1 Subaphmal S ;,' Marginal =t i
I . 'Grealcr than 70% of '-‘;40—70%m % ofstable = |20%4 -Lcss Lhan zo%swble o F
l Epifauna[ :sqhslramravora qifor ‘habitat; -sufied for : h;xbn:u.,l
Subslr:uel j full co

Avm[ablc Cover [a WVET; 1 b N . 51,
] "snags. submc.rgcd logs, -Egbual-for “maiienance | frequéntly d:sturbedor 1
underciit banks, cobble - | of populanons. rcscncc K .rcmo\-cd. - s §
orolhu-smbtchablln; ~‘orndd|imnal ubstrate in [ - .
. and:af stige 10.aljow. l’ull : Al
- colomzalmn potential .
i fogslsnags tha

ot " | Water reactics-base of ':=waterr|ls>7s% of the . | Waler fills 25-75%af .
‘S5: Ch:nnel l'-‘luw -both Yower banks; and - |: vailable chinric): or: ;ll_:,c nvmlablc chzmnql
(atus - J minimal amcumof . =<25'/aol‘channcl J

B [ T -channel substrme’is -+ . substmfc TS cxpased

B A u.'qxpos,ed._,_‘_-.‘.. , i
score 19 v B Ay R
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HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 2)

Station: ””T IC - ?, Project No.: 07’ 'fyé
Stream Name: uf’r n ’”0 'M WK DatefTimo: 5. 7”‘ . ﬂq /M 9—
River Basin: p ,q7 0 Ilnvesﬂgalors: M

_Gondil A‘nj&:fa‘ég’gae& '

. Hablhl e
. Parzmelcr .. Optimal " A
. : '-'Chaﬁnc "almnor I ¥ Y ion. nel zanon may bc
- 6 Channe! . ,drcdgmg ahtent or -presend, 1y inareas - va; cmbankmems
‘Alteration - | ininimialy stream with | of bridg abug_rpcmy orshoping structures -
-+ normat pattem: evidenc : present.on both bianks;
. and-40 10-80% of-stréam t
‘reachi channchzcd and - fh
—dnsruplcd ;
SCORE. |1

i .7. Frcquem:y ol‘
s 'R:l‘ﬂes (or bends)

Lt {seor
- _cach bank),-‘_ -

. 'vegclatlam mcluding
|- tregs; l_n_ndcrsmcy shrubs.

poteatial. planl -
ight -

- ESCORE [ 9 (LB)

vi}::c% have_lmpatlcﬂ : “vijprari

vc lmpaclcd .
=zo € 2 grc:u deal

‘ .'zane oitly rmmmaily

' ;wmu. {store, ach 1
y bank npanan zonc)

jsmms I 0 LBy
' 'SCORE _7_ (RB)

fmgm Bark 10

Total Score Ié l .

Narrative categories and scoring ranges: Optimal = 156-200; Sub-optimal = 106-155: Marginal = 56-105; Poor = 0-55
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lestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

PROJECT HO. CRC INDIAN CK
CEC Indian Creek

Lot #: C8E220110

Dave Parise

Civil & EBovironmental Consulta
333 Baldwin Rd.
Pittshurgh, PA 15205

TESTAMERICA LABORATORIRS, INC.

Project Manager

May 30, 2008 JUN 06 m

301 Alpha Drive Pittsburgh, PA 15238 tel 412.963.7058 fax 412.963.2468 www.testamericainc.

com “& f)/
/



NELAC REPORTING:
At the time of analysis the laboratory was in compliance with the currant NELAC standardg and held
accraditation for all analyses performed unlass noted by a quaiifier. .The labs accreditation numbers are sted
below. Thofmnatandoontonuofmereponmm all applicable NELACstandardsemmasnotedlnﬂm
_ harrative and shalf not b reproduced except in full, without the written approval of the iaboratory. The table
belowp'uemsasunwnaryowu heldbyTestA:neﬂcaPﬂhburgh.Ow tion
a for the Non-potable water and Solid & H waste programs s Pennsylvania DEP, A more
detalled parameter list s avaliable upon request. Please agk your projact manager for this information when
requ
_ Certifying w d Program Types TestAmerica
' NFESC - . NA ' NAVY X
US Dept of Agriculture (#P330-07-00101) Forelgn Soil import Permit X
Arkaneas . (R ] X
Calfformia - NELAC 04224CA “Ww X
HW X
Connecticut {(#PH-0688) :'vww ;((
Florida — NELAC - (#EBT7680) gww X #
- . X
Ilinols — NELAC , . (#200005) m :
Kansas — NELAG (#E-10350) ) ww X
1 0 -”!'1 . TE].C , (mazuo) m § 2
New Hampshire — NELAC (¥203002) ww X
NewJemey- NEw:_: (PA-005) wmv: J)((
New York ~ NELAG @#i182) wWW X
: HW X
North Carciina (#434) v;ww X ]
; . X .
Ponmyivanh_' ~NELAC . (#02-00418) !:'wa ,)g
South Carolina (#89014007) wwW X
. HW X
Utah— NELAC - (STLF) ww X
- : HW X
Weet Viginia (#142) wWw X
. Hw X
Wisconsin ) 898027800 ww X
. HW X
l The cades utitzed I:r}nym iypes are descrtbed below:
HW Hazardous Wasle certiication
;vw Laboratory ':.vu form of the Many isboratoriag
some onvitfication under statos ceriify for specific parameters or
tosts within o The In the tabia the lab Is certified in category of tasting, Py
, oy c;hgmy nformation lnclcm; agonersl category ng. Plsase contact
Updated: 12/28/07 cmmmswhmwymmmmc NARRATIVE Piteburgh doc

C8E2201710 ' _ 2 of 15



C8E220110

CASE NARRATIVE
Civil & Environments| Consultants

LOT # C8E220110

Sample-Receiving:
TestAmerica Pittsburgh, PA received samples on May 22, 2008. The cooler was received
within the proper temperature range. ‘

If project specific QC was not required for samples contained in this report, when batch
QC was completed on thege samples, anomalous results wil] be discussed below.

General Chemistry:
There were not problems associated with the analyses,

of 15



METHODS SUMMARY

CBE220110

'AHALYTICAL FREPARATION
PARAMETER METHOD METHOD
Chloride MCAWW 300.07 MCAWW 300.0A
Total Dispolved Solids smMm 2540C {sM 20) SM20 2540C
Total Suspended Solids SM 2540 p SM20 2540D
Referencey:
MCAWW *Methods for Chemical Analysis of Water and Wasteg®,

EPA-GOO/I-—?S—OZD, March 1983 ang subsequent revigions.

5M20 "STANDARD METHODS FOR THE EXAMINATION oOF WATER AND
WASTEWATER", 20TH EDITION.=®

C8E220110 4 of 15



SAMPLE SUMMARY

C8R22011¢

| SAMPLED samp
HO ¢ SAMPLE# CLTENT sampre 1p DATR TIME
RN 001 pog 05/21/08 11:p5
KNM3T 002 10-2 05/21/08 13:320
KNM3V 003  yc.3 05/21/08 15:20
KNM3W 004  UNTIC-1 05/21/08 12:50
KNM3X 005 ©NTIC-2 05/21/08 15:50

C8E220110 5 of 15
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Genaral Chemistry
Iot-Sample #.._: C8E220110-001 Work Order #.._: FNM3N Matrix, . ... ««+2 WATER
Date Sampled.... 0s/21/08 Date Received. .. 05/21/08
PREPARATION- PREP
PARAMBRTER RESOLT RL METHOD ANALYSIS DATR BATCH #
e e s o S _——-—"_‘-——-_._ e P LY
Chloride 44.7 1.0 g /L MCANN 300.0A 05/27/08 B148076
Dilution Pactor; 3 Analysis Time. .. 00;00 M8 Run #......, : 8l48042
Total Dissolved 89.0 10_..0 wy/L SM20 2540C 05/22-05[23/08 8143331
8olids
Dilution Pactor: 1 Analysis Tige..: 10:26 MSRun #....... t 8143177
‘Total Suspended ND 4.0 mg/L SM20 2540D 05/22-—05/23/08 B14323232
Solids
Dilution Factar: 3 Analysis Time..: 0p:0p NS Run #...,... : Bl43181

CBE220110 7 of 15



Lot-Sample §.. .- CBE220110-002

Civil ¢ Bovironmental Consultants Inc

Client Sample In: Ic-2

Work Oxder #...: RNM3T

Matrix. ..., . . ... WATER

Date Sampled...-: 05/21/c8 Date Received. .- 05/21/08
_ PREPARATION-  prep

PARAMETRR RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Chloride 39.6 1.0 ng/L MCANW 300.0A 05/27/08 8148076

Dilution Factor: 1 Analysis Time..: 00:00 MZ8 Run L 8148041
Total Dissolved 90.0 10.0 oy/L 8M20 25400C 05/22-05/23/08 8143331

Solids .

Dilutiom Pactor: 1 Analysis Tima.,: 10:2¢6 M3 Run #....,... 8143177

Total Suspended ND 4.0 mg/L SM20 2540D 05/22-05/23/08 8143332

Solids

C8E220110

Dilution Pactor: 1

Analysis Time..: 00:00,

M8 Fum #.,.....: 814

3igl

of 1is



Lot-Sample §._.: C8E220110-003

Civil &lhwtnmuntilcuanUums:nm

Client Sample ID- IC-3

Genunlﬂuintty

Work Order §.... ENM3V

Date Sampled...: 05/21 /08 Date Received. .. 05/21/08
PARAMETER RESULT RL, UNITS METHOD
Chloxide 48.0 1.0 g /L MCANW 300.0a
Dilution ¥acter: 1 Analysis Tima..: 00:00
Total Dissolved 101 10.90 /L 5M20 25400
Solids
) Dilution Factor; 1 Analysis Time..: lo:36
Total Suspended ND 4.0 mg/L SM20 2540p

Solids

C8E220110

Diluticn Factor: 1

Analyxis Time..:

o000

PREPARATION- PREP
ANALYSTS DATE BATCH §

05/27/08 8148076
MS Run #....... + H148041

05/22-05/23/0! 8143331
M5 Run #....... T Bl4e3177
05/22-05/23/08 8143332

M5 Run ¥.....,.. 8143181

of 15



Civil & Eovirormental Consultants Inc
Client Sample ID: UNTIC-3
General Chemistry

lot-Sawple §._.: CBE220110-004 Work Order #...: KNMIW Matrix....._...: wWATER
Date Sampled...- 65/21/08 Date Received. .- 05/21/08 :
PREPARATION- PREP
PARAMETER RESULT RL ONITS METHOD ANALYSTS DATR BATCH #
Chloxide ’ 1.8 1.6 g/l MCANW 300.0A 05/27/08 8148076
Dilution Factor: 31 Analysis Tima..: 00:00 MS Run #....... t Bl4BOD4
Total Dissolved 21.0 10.0 ng/I. BM20 2540C 05/22—05/23/08 8143331 -
S8olids _
Dilution Factor: 1 Amalysis Tiwe..: 1024 M3 Run #.... .. .. 8143177
Total Suspended ND 4.0 mg/L SM20 2540D 05/22-05/23/03 8143332
Bolids
biluticm Factor: 1 Avalysis Time..: pp:pp MS Ry ¥......, t 8143181

C8E220110 10 of 15



General Chemistry

Lot-Sample §.._.: C8E220110-005 work Order #...: RNM3X Matrix.........: WATER
Date Sampled..._: 05/21/08 Date Received. .- 05/21/08
PREPARATION-  PREpD
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE RBATCH #
Chloxride 0.60 B 1.0 ng/L MCAMY 300.0A a5/27/68 8148076
Dilution Factor: 1 Anzlysis Time..: 00:00 MS Run #...._,. t 8148041
Total Dimsolved 27.0 10.0 mg/L 5M20 2540C 05/22-05/23/08 8143331
8olids
Dilution Factor: 1 Analysis Ties..: 10:2¢ MS Run #..,.... 1 8143177
Total Suspended 8.0 4.0 mg /L 520 2540D 05/22-05/23/08 8143312
Solids )
Dilution Factor: 1 Annalysis Time..: po:0g M3 Fun #_,..... : 8143181
ROTR(S) :
RL Reporting Liegis

B mﬂmm&umm

C8E220110 11 - of 15



METBOD BLANK REPORT

General Chemintry.
Client Lot #...: ¢8E220110 Matrix. ... ....: WATER
‘ REPORTING PREPARATION-  PREP
PARAMRBTER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH #
. D ey
Chloride Work Order #: KNWGL1AR Mmp lot-Sample #: CBE270000-07¢
ND 1.0 ma/L MCAWN 300.0A 0s/27/08 8148076

Dilution Pactor: 1,
Analysis Time..: 00:00

Total Dissoclved Work Order #: KNN1J1AR MB Lot-Sample #: CBE220000-331
Solids
KD 1¢.0 mg/L EM20 2s540C 05/22-05/23/08 8143331
Dilution Factor: 1
Analysis Tirme..: 10:28

Total Suspended . Work Order #: EKNN1P1AA MB Lot-Sample #: CBE220000-1332
Solide
ND 4.0 mg /1L SM20 2540D 05/22-05/23/08 8143332
Dilution Pactor: 1
Anslysisg 'I‘:I.Illl.:: a0:00

CBE220110 12 of 15



Lmnmmmmmwm

Gmunnltiznhnxy
Client 1ot $...: C8E220110 Matrix. ..._.... : WATER
PERCENT RECOVERY ' PREPARATTON- FREP
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE BATCH #
Chloride Work Order #: KNWGL1RC 1CS Lot-Sampled: C8E270000-076
' 95 (90 - 110} MCAWW 300.0A 05/27/08 B148076
Dilution Pactor: 1 Analywig Tims,.; 00:00
Total Dissoclved Work Order #: KNN1J1AC LCS Lot-Sample#: C8E220000-331
Solidas
54 {80 - 120) SM20 254¢0cC 05/22-05/23/08 8143331
Dilution ractor; 3 Analysis Time. ., 10:26
Total Suspended Work Order #: xaNipPinc LCS Lot-Sample#: CaE220000-3232
Sclids
92 (sp - 120} SM20 2540D 05/22-05/23/08 8143332
Dilution Pactor: 1 Amalysis Time..: 00:00
HOTE(S) -

C8E220110

13

of 15
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Oeneral Chemistry

Client Lot #...: C8E220110 : Matrix.........: WATER
Date Sampled...: 05/19/08 Date Received..: 05/20/08

PERCENT RECOVERY RFD PREFARATION-  PREP
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #
Chloride WO#: KNHE91AT-MS/XNHE91AD-MSD MS Lot-Sample #: C82200139-004

ag {80 - 120) MCAWN 300.0A - 05/27/08 8148076

98 (80 - 120) 0.06 (0-20) MCAWN 300.0A 05/27/08 8148076

Dilution Pactor: 1
Analysis Time..: 00:00

M8 Run #....... t 8148041
Chloride WO#: mmxm-m/mm—mn MS Lot-Sample #: C8E220110-00S
’ 94 (60 - 120) MCAWW 300.0A 05/27/08 8148076 .
94 (80 - 120) o0.08 (D-20) MCAWW 300.0A 05/27/08 8148076

Dilution Pactor: 1
Analysis Tima..: 00:00
H8 Run #....... 1 8148041

NOTR(8) :
Wmmmmmnﬂmmhmm

C8E220110 14 of 15



Client Lot §.... C8E220110

PARAM RESULT

SAMPIE DUPLICATR EVALUATTION REPORT
Guunaltlm-mmny

Total Dissolved
Solids
8%.0

¥ork Order #...: XONN-syp Matrix,. . ... : WATER
XNMIN-DOD
Date Saspled...: 05/21/08 Date Received..: 05/21/08
DUPLICATE RPD PREPARATION-  pRrpp
RESULT ONITS _ RPD LIMIT  mETHOD ANRLYSIS DATE BaTcw &
SD Lot-Sample #: C8E220110-pp1
92.0 mg /L 3-3  (0-20) sm20 2540c 05/22-05/23/08 8143331

Total Susbended
Solids
ND

C8E220110

Dilution Factor: 1

KD mg/L 13

nihmim:rmxorzl

Analysiz Tima. .- 10:26 M3 Run Number. .. 8143177
SD lot-Sample #: C8E220110-001

(0-20) sM20 2540D 05/22-05/23/08 8143332
Aoalysis Time..: 60:00 NS Run Number..: 8143181

15, " of 1is
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APPENDIX D
STREAM BENTHIC MACROINVERTEBRATE DATA

MAY 2008
EINDIAN CREEK
DONEGAL TOWNSHIP, WESTMORELAND COUNTY, PENNSYLVANIA
CEC PROJECT 070-846
Indian Creek (IC-1) (5/21/20438)
Taxon Total | Tolerance Value® unctional Feedlng
Phytlum Class Order Family Genus Group"®
Annelida Oligochasta 10 CG
Arthropoda Crustacea |Decapoda Cambaridas 6 CG
Arthropoda Insecta IColeoptera Elmidas Culimnius 5 sC
Arthropoda insecta §{Coleoptera Psephenidae Psephenus 4 SC
Arthropoda Insecta Diptera Chironomidae 12 6 CG
Arthropoda Insecta Diptara Empididae Chelifera 3 ] PR
Arthropoda Insecta Diptera Arlgﬁcydﬁdae Parydra 1 6 Pi
Arthropoda |insecta Ephemeroptera  |Bastidae Acentrella 126 4 SC
Arthropoda Iinsecta Ephemeroptera  |Baetidas Baetls 39 6 CG
Arthropoda Insecta Plecoptera Nemouridae Amphinemura 1 3 SH
Arthropoda Insecta Plecoptera Ptaronarcyidae Pteronarcys 1 0 SH
Arthropoda Insecta Trichoptara I_Hydmpsychidae Diplectrona 1 0 FC
Arthropoda Insecta Trichoptera Hydropsychidae  |Hydropsyche' 1 5 FC
Arthropoda |Insecta Trichaptera {Usnoidae |Neophylax 1 3 SC
201
Indian Creek (IC-2) {5/21/2008)
. Taxon -] Functional Feeding |
Phylum Class QOrder Family Genus Total | Tolerance Value Group®
Annelida Oligochasta 6 10 CG
Arthropoda Insecta Coleoplera Elmidae Optioservus 4 4 SC
Arthropoda Insecta Coleoptera Elmidae Qulimnius 8 5 3C
Arthropoda Insecta Coleoptera Psephenidae Psaphanus 2 4 sC
Arthropoda Insecta Diptera Ceratopogonidae 1 6 PA
Arthrapoda Insecta Diptera Chironomidae 28 6 CG
Arthropoda Insecta Diptera Empididas Chelifara 2 6 PR
Arthropoda Insecta Diptera Empididae Hemerodromia 4 6 PR
Arthropoda insacta Diptera Tipulidaa Hexatoma 1 2 PR
Arthropoda Insecta Ephemeroptara  |Bastidae Acentrella 107 4 SC
Arthropoda Insecta Ephemercptara  |Bastidae Baatis 30 5] CG
Arthropoda Insecta Ephemeroptera  [Ephemerellidae Ephemerelfa 3 1 CG
Arthropoda Insecta Plecoptera Chloroperiidae Swaeltsa 1 0 PR
Arthropoda |Insecta Plecoptera Nemotiridae Nemoura 5 1 SH
Arthropoda linsecta Plecoptara Perlodidae Yugus 1 2 PR
Arthropoda Insecta Trichoptera Hydropsychidae  [Cheumatopsyche 2 6 FC
Arthropoda Insecta Trichoptera JHydropsychidae  [Hydropsyche 2 5 FC
Arthropoda Insecta Trichoptera Philopotamidae Dolophilodies g a FC
Arthropoda {insecta Trichoptera Philopotamidae Wormmaldia 1 0 FC
Arthropoda jinsecta Trichoptera Rhyacophilidae RAhyacophita 3 1 PR
220



APPENDIX D :
STREAM BENTHIC MACROINVERTEBRATE DATA

Indian Creek {IC-3) {5/21/2008)
Taxon Total .| Functlonal Feeding |
Phyium [Ciass Order Famity Genus otal | Tolerance Value Group®
Annelida Oligochaeta 25 10 CG
Arthropoda Crustacea  |Decanoda Cambaridae 1 6 CG
Arthropoda Crustacea  |Isopoda Asaliidae Caecidotea 2 6 CG
Arthropoda insecta Colecptera Elmidae Optioservus 1 4 SC
Arthropoda Insacta |Coleoptara Elmidae Oulimnlus 1 5 SC
Arthropoda Insecta |Colecptera Elmidae Promoresia 1 2 sSC
Arthropoda Insecta |Diptera Ceratopogonidae 1 6 PR
Arthropoda Insecta Diptera Chironomldae 136 [i] CG
Arthropoda Insecta Diptera |Empididae Chelifera 1 6 PR
Arthiropoda Insecta Diptera Empididae Hemerodromia 6 8 PR
Arthropoda insecta Diptera Tabanidae Chrysops 1 7 Pl
Arthropoda Insecta Diptera Tipulidae 1 4 SH
Arthropoda Insecla Diptera Tipulidae Pseudolimnophila 1 2 PR
Arthropoda Insecta Ephemeroptera  jBaetidae Acentrella 3 4 SC
Arthropoda insecta Ephemeroptera  |Bastidas Bagtis 14 6 CG
Arthropoda |Insecta Plecoptera Nemouridae Amphinemura a 3 SH
Arthropoda Insecta Trichoptera IHydropsychidag — |Hydropsyche 5 5 FC
Arthropoda Insecta  ~ [Trichoptera Lepidostomatidae |Lepidostoma 1 1 SH
Arthropoda insecta Trichoptera Palycentropodidae |Polycentropus 2 6 FC
Arthropoda Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 PR
Mollusca Bivalvia Veneroida Sphaeriidas 1 8 FC
Mollusca Gastropada {Bascmmatophora [Planorbidae 1 6 FC
237
Unnamed Tributary to Indian Creek {UNT IC-1) (5/22/2008)
Taxon , | Functlonal Feeding
Phylum [Class Order Family Genus Total [ Tolerance Vaiue Group®
Annelida Oligochasta 6 10 ca
Arthropoda Crustacea  |Isopoda Asellidas Caecidotea 15 5] CG
Arthropoda Insecta |Coleoptera Elmidae Oulimnius 4 5 SC
Arthropoda insecta |Diptera Cerafopogonidas 19 6 PR
Arthropoda Insecta Diptera Chironomidae 94 4 CG
Arthropoda Insecta Diptera |Dixidaa Dixa 1 1 CcG
Arthropoda Insecta Diptera Tipulidae Antocha 1 3 CG
Arthropoda insecta Diptera Tipulidae Hexatoma 2 2 PR
Arthropoda Insecta Diptera Tipulidas Pseudolimnophila 1 2 PR
Arthropoda Insecla Ephemeroptera  [Ameletidae Ameletus 7 0 CG
Arthropoda Insecta Ephemeroplera  |Baetidae Acentrella 1 4 SC
Arthropoda Insecta Ephemeroptera __ |Leptophiebiidae 2 4 CG
Arthropoda Insecta Plecoptera |Leuctridaa Leuctra 15 1] SH
Arthropoda Insecta Plecoptera INemouridae Amphinemura 7 3 SH
Arthropoda Insecta Plecoptera ‘|Peltoperlidae 22 2 SH
Arthropoda Insecta Trichoptera Hydrsopsychidae  |Diplectrona 2 1] FC
Arthropoda Insecta Trichoptera Lepidostornatidae [Lepidostoma 3 1 SH
Arthropoda Insecla Trichoptera Rhyacophilidae  |Rhyacophila 3 1 PR
Arthropoda Insecta Trichoptera Uenoidae [Neophylax 1 3 sSC
206



APPENDIX D
STREAM BENTHIC MACROINVERTEBRATE DATA

Unnamed Tributary to indian Creek (UNT IC-2) (5/22/2008)
Taxon | Functionai Feeding |
Phylum Clags Order Famlly Genus Total | Tolerance Value Group®
Annslida Oligochaata 1 10 CG
Arthropoda Crustacea |Decapoda Cambaridae 1 6 CG
Arthropoda Insecta Coleoptera Elmidae Qulimnius 26 5 SC
Arthropoda Insecta Coleoptera Psephenidae Ectopria 1 5 SC
Arthropoda Insecta Diptara Ceratopagonidae 2 6 PR
Arthropoda Insecta Diptera Chironomidae 35 (5 CG
Arthropoda Insecta Diptara Empididae Chelifera 16 6 PR
Arthropada Insecta Diptera Syrphidae Chrysogaster 1 10 CG
Arthropoda Insecta Diptera Tipulidae Hexatoma 2 2 PR
Arthropoda Insecta Diptera Tipulidae Limnophila 2 3 PR
Anhropoda Insecta Ephemeroptera  JAmeletidaa Ameletus 1 0 CG
Arthropoda Insecta Ephemeroptara  |Baetidae Acentrella 2 4 SC
Arthropoda Insecta Ephemeraptera  |Baetidaa Baotis 10 6 CG
Arthropoda Insecta Ephemeroptera  |Baetidae Diphetor 2 3] CG
Arthropoda Insecta Ephemeroptera  |Ephemerellidae Drunella 5 1 8C
Arthropoda Insecta Ephemeroptora  |Ephemerelfidas Ephemerella 20 1 CG
Arthropoda insecta Ephemeroptera Heptageniidae Epsorus 3 0 SC
Arthropoda Insecta Ephemeroptera Heptageniidae Leucrocuta 1 1 SC
Arthropoda Insecta Ephemeroptera_ [Leptophiebiidae 3 4 CG
Arthropoda Insecta OCdonata Cordulegastidae [Cordulegaster 1 3 PR
Arthropoda Insecta Plecoptera Chiloroperiidae Alloperla 1 0 CG
Asthropoda Insecta Plecoptera Chloroperlidas Haplopera 1 0 PR
Arthropoda Insecta Piecoptera Chloroperdidae Sweltsa 1 [¢] PR
Arthropoda Insecta Plecoptera Letictridae Leuctra 43 0 SH
Arthropoda Insecta Placoptera Nemouridae Amphinemura 22 3 SH
Arthropoda Insecta Plecoptera Peltoperlidae 2 2 SH
Arthropoda Insecta Plecoptera Peirlodidaa Isoperia 4 2 PR
Arthropoda Insecta Trichoptera Glossosomatidae |A tus 1 0Q SC
Arthropoda Insecta Trichoptera Hydropsychidae  |Diplectrona 13 0 FC
Arthropoda Insecta Trichoptera Lepidestomatidae |Lepidostorna 1 1 SH
Arthropoda |Insecta Trichoptera JPhilopotamidae Dolophliodies 1 0 FC
Arthropoda Insecta Trichoptera Rhyacophilidae ~ |Rhyacophila 1 1 PR
Arthropoda nsecta Trichoptera Uenoidae Neophylax 1 3 SC

"® Toterance Values and Functional Feeding Groups from PADEP TGD (2005).
NOTE: Functional Feading Group designations are the following: .

CG = Collector-Gatherer

SH = Shredder

FG = Rlterer-Gollector
PR = Predator

SG = Scraper

Pl = Piercer

FC = RAiterer-Collactar

R
~
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Pennsylvania DEP Multihabitat Stream Assessment Protocol

This protocol identifies practical and regionally appropriate field, laboratory, and data
analysis procedures needed to evaluate Pennsylvania’s low-gradient streams. It also
explains how to calculate the Total Biological Score of a stream macroinvertebrate
sample and how this can be used to determine the aquatic life use status of that stream.
The document that follows is a condensed version of “Pennsylvania DEP Multihabitat
Stream Assessment Protocol, March 2007” and was designed for low-gradient waterways
that are defined as having pool/glide channel morphology and naturally lack riffles.

Field Methods

Ail chemical water quality, physical habitat, and aquatic macroinvertebrate data is
collected from a sample reach approximately 100 meters in length, during the months of
October to May.

If water chemistry samples are taken for total phosphorus and total organic carbon,
preserve them with 10% sulfuric acid. Samples analyzed for metals should be preserved
with concentrated nitric acid to a pH <2. All samples are kept on ice and should be
delivered to the DEP laboratory in Harrisburg, PA within 48 hours of collection.

Habitat Assessment

Physical habitat is documented using the EPA Glide/Pool Prevalence Habitat Assessment
Field Data Sheet. This evaluation divides the habitat of the stream and its adjacent land

. use into ten parameters. Each parameter is scored on a scale of 0 to 20, with a higher
score indicating better conditions. Depending on the score, a parameter can fall into one
of four categories: Poor, Marginal, Suboptimal, and Optimal.

For the purpose of this protocol, only nine of the ten parameters are used. Channel
Sinuosity is not used for low-gradient streams because the range of sinuosity as defined
in the data sheet is not applicable to Pennsylvania streams. Thus, total habitat site scores
can range from 0-180, with 180 being a perfect score.

Sampling

Aquatic macroinvertebrate samples are collected using a multihabitat sample collection
method modified from that described in Barbour et al (1999). Organisms are collected
from five different habitat types within the sample reach. Table 1 describes the five
habitat types and explains the different sampling techniques. A total of 10 “jabs” are
collected within each sample reach. Each Jab consists of a 30-inch-long sweep of a 0.3-
meter wide area, using a D-frame dip net (500 micron mesh). At least two jabs are made
in each of the habitat types present within the sample reach.



DRAFT

Table 1. Stream Habitat Types and Field Sampling Techniques

Habitat
Type

Description

Sample Technique

Cobble/
Gravel
Substrate

Stream bottom areas consisting of mixed
gravel and larger substrate particles;
Cobble/gravel substrates are typically located
in relatively fast-flowing, “‘erosional” areas of
the stream channel

Macroinvertebrates are collected by placing the net on the
substrate near the downstream end of an area of gravel or
latger substrate particles and simultaneously pushing down
on the net white pulling it in an upsiream direction with
adequate force to dislodge substrate materials and the aquatic
macroinvertebrate fanna associated with these matenials;
Large stones and organic matter contained in the net are
discarded after they are carefilly inspected for the presence
of attached organisms which are removed and retained with
the remainder of the sample; Ore jab consists of passing the
net over approximately 30 inches of substrate.

Snag

Snag habitat consists of submerged sticks,
branches, and other woody debris that appears
to have been submerged long enough to be
adequately colonized by aquatic
macroinvertebrates; Preferred snags for
sampling include small to medium-sized sticks
and branches (preferably < ~4 inches in
diameter) that have accumulated a substantial
amount of organic matter (twigs, leaves,
uprooted aquatic macrophytes, etc.) that is
colonized by aquatic macroinvertebrates.

When possible, the net is to be placed inimediately
downstream of the snag, in either the water column or on the
stream bottom, in an area where water is flowing through the
snag at a moderate velocity; The snag is then kicked ina
manner such that aquatic macroinvertebrates and organic
matter are dislodged from the snag and carried by the current
into the net; If the snag can not be kicked, than it is sampled
by jabbing the net into a downstream area of the snag and
moving it in an upstream direction with enough force to
dislodge and capture aquatic macroinvertebrates that have
colonized the snag; One jab equals disturbing and capturing
organisms from an area of ~0.23 m? (12” x 30")

Coarse
Particulate
Organic
Matter
{CPOM)

Coarse particulate organic matter (CPOM)
consists of a mix of plant parts (leaves, bark,
twigs, seeds, elc.) that have accumulated on
the strear bottom in “depositional” areas of
the stream channel; In situations where there
is substantial variability in the composition of
CPOM deposits within a given sample reach
(e.g., deposits consisting primarily of white
pine needles and other deposits consisting
primarily of hardwood tree Ieaves), a variety
of CPOM deposits are sampled; However, leaf
packs in higher-velocity (“erosional™) areas of
the channel are not included in CPFOM
samples

CPOM deposits are sampled by lightly passing the net along
a 30-inch long path through the accumulated organic material
5o as to collect the material and its associated aquatic
macroinvertcbrate fauna; When CPOM deposits are
extensive, only the upper portion of the accumulated organic

‘matter is collected to ensure that the collected material is

from the aerobic zone

Submerged
Aquatic
Vegetation

(SAV)

Submerged aquatic vegetation (SAV) habitat
consists of rooted aquatic macrophytes

SAYV is sampled by drawing the net in an upstream direction
along a 30-inch long path through the vegetation; Efforts
should be made to avoid collecting stream bottom sediments
and organisms when sampling SAV areas.
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Sand/fire sediment areas are sampled by bumping or tapping
the net along the surface of the substrate while slowly
drawing the niet in an upstream direction along a 30-inch long

Sand/Fine Sand/fine sediment habitat includes stream path of stream bottom; Efforts should be made to minimize
Sedi ¢ bottom areas that are composed primarily of the amount of debris collected in the net by penetrating only
cdimen: sand, silt, and/or clay. the upper-most layer of sand/silt deposits; Excess sand and

silt are removed from the sample by repeatedly dipping the
net into the water column and lifting it out of the stream to
remove fine sediment from the sample

First identify which habitat types are Eresent within the sample reach. A minimum
surface area of approximately 0.46 m” is required for a given habitat type to be sampled.
If the total number of jabs (10) is not evenly divisible by the number of habitat types
present, the remaining jab(s) are distributed among the most extensive habitat type(s) in
the reach. All jabs are combined into several 2-liter largemouth jars and preserved in
ethyl alcohol. Typically, the combined 10 jabs will filt three to four 2-liter sample jars
about 2/3 full with organic and inorganic material. Sample jars are topped-off with 95%
ethanol to ensure adequate sample preservation.

Laboratery Methods

In the laboratory, each combined macroinvertebrate sample is placed in an 8” x 14” pan
divided into 28 2”’x 2” grids. Using an illuminated magnifying lens, macroinvertebrates-
are picked from a minimum of four grids, selected at random, to generate a 200-organism
(+/- 20%) sub-sample. Additional grids may be selected at random until the sub-sample
is obtained. The organisms contained in the 200-organism sub-sample are identified to
the lowest practical taxonomic level (usually genus). Some individuals collected will be
immature and not exhibit the characteristics necessary for confident identification. If the
individual cannot be confidently identified to the proper level, it should be discarded. All
pupae are discarded. Certain groups are identified to a higher taxonomic level as follows:

Flatworms (Turbellaria) — Phylum Turbellaria

Segmented worms (Annelida), aquatic earthworms, & tubificids — Class Oligochaeta

Proboscis worms — Phylum Nemertea

Roundworms — Phylum Nematoda

Water mites — “Hydracarina” (an artificial taxonomic grouping of several mite
superfamilies)

Midges — Family Chironimadae

Weevils — Family Curculionidae

Sand flies\no-see-ums — Ceratopogonidae

Decapoda, Gastropoda, and Pelecypoda are identified to farnily

Initial Processing of Raw Macroinvertebrate Sample
1. Fill a five-gallon bucket about 2/3 full with cold water.
2. Decant ethanol from samples by gently dumping the contents of sample bottles
into a 500-micron sieve.
3. Gently rinse most of the silt and/or very-fine sand from the sample material in the
sieve using an abundance of clean, cold water.
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Gently transfer the rinsed sample material from the sieve into the five-gallon
bucket.

Repeat step 2 until approximately % of the material contained in a given sample is
transferred into the five-gallon bucket.

Gently agitate the contents of the bucket and decant the water and a portion of the
bucket’s contents into a S00-micron sieve.

Transfer the contents of the sieve into a clean, white, 8” x 14” pan marked into 2”
x 2” grids.

Gently fill the five-gallon bucket about 2/3 full with clean cold water and repeat
steps 6 & 7 until all organisms are transferred from the bucket into the pan.
Repeat steps 1 through 8 until all of the organisms contained in the sample are
transferred to the 8” x 14” pan.

Picking the 200-Organism Sub-sample

L.

Remove a reasonable amount of organic material from a randomly selected grid in
the 8” x 14” pan and place it in a Jarge clear glass or plastic dish (sample-picking
dish) containing clean water. The sample-picking dish should be placed on top of
a white paper towel or piece of paper.

Using an illuminated magnifying lens and forceps, grasp individual large pieces
of debris from the sample-picking dish, dip them in a deep dish or bowl of cold
water (rinse dish), and discard them. Usually after numerous large pieces of
debris are discarded, more material from the selected grid can be placed in the
sample-picking dish.

After the large pieces of debris are removed from the sample-picking dish, move
the organic matter away from the front edge of the dish so that there is an area of
the dish that is relatively free of debris.

Starting with the debris closest to the debris-free area of the sample-picking dish,
start moving small allotments of debris into the previously debris-free area so that
individual organisms can be clearly detected and transferred from the sample-
picking dish to a 3”-diameter petrie dish or similar dish containing clean cold
water or ethanol (sub-sample organism dish). Use a hand held counter and keep
track of the number of “identifiable” organisms (i.e., organisms in good enough
condition to be identified to genus for most taxa) transferred to the sub-sample
organism dish. :

Continue working from the front edge of the sample-picking dish toward the back
edge of the dish until all organisms have been transferred from the sample-picking
dish to the sub-sample organism dish. Sometimes the water in the sample-picking
dish will become cloudy making it hard to see the organisms in the dish. If this
happens, carefully pour off the water in the sample-picking dish, being careful not
to pour off organisms and debris during the process, and replace it with clean,
cold water. It is best to pour off water between steps 2 and 3 above.

Use forceps and netting attached to a pipette, pencil, or similar object, to transfer
all of the contents of the randomly selected grid to the sample-picking dish and
repeat steps 1- 4 above until alt organisms have been placed in the sub-sample
organism dish.
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7. Repeat steps 1-5 above until 2 minimum of 4 randomly selected grids are
processed. All organisms in the 4™ grid are to be transferred to the sub-sample
organism dish, even if the 200 +/- 20% criterion is already met. If the estimated
number of “identifiable” organisms in the sub-sample is less than 160, process
additional grids until a minimum of 160 organisms are contained in the sub-

sample.

If the sub-sample contains more than 240 organisms after picking the fourth grid,
place the sub-sample in a clean gridded pan containing a small amount of cold
water. Using an illuminated magnifying lens, randomly select grids and transfer
all organisms from these grids to a separate container, using a hand-held counter
to keep track of the number of “identifiable” organisms transferred. Continue
selecting grids and transferring organisms until a sub-sample of 200 +/- 20% is

produced.

Metrics

Table 2 describes the six metrics used to calculate Total Biological Scores for samples
collected using this protocol.

Table 2. Six Metrics used to Calculate Total Biological Scores of Samples
Collected using the Multihabitat Stream Assessment Protocol

Expected
... | Response
Metric |PiScnmination ™, Metric Description
y Increasing
Stress
Sum of the total number of taxa found in the Orders Ephemeroptera
EPT 100 Decrease | (Mayfly), Plecoptera (Stonefly), and Trichoptera (Caddisfy) that were|
sub-sample.
Taxa 94 Decrease Total number of taxa in the sub-sample
Richness )
Pollution weighted taxa richness measure, based on Hilsenhoff Biotic
Index Scores (Hils). This is a modified Beck’s Index giving
Beck4 82 Decrease organisms with a Hils score of 0 or 1 two points and Hils scores
of 2, 3, or 4 are given I point.
This index measures taxa abundance and evenness in the sub-sample
by dividing the # of individuals in a taxa by the total # of individuals
in the sub-sample and then multiplying by the natural logarithm of
Shannon this proportion. This is done for all taxa in the sub-sample; the
Lo 88 Decrease
Diversity products are then summed and the answer
multiplied by -1: yaricn
=-3 (p/P)In (PP}
l=
# i;‘ﬂ;gaﬂy 88 Decrease Total number of Mayflies (Ephemeroptera) in the sub-sample

i
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# Caddisfly

Taxa Total number of Caddisflies (Trichoptera) in the sub-sample

94 Decrease

Metric and Total Biological Score Calculations

The following provides a detailed explanation on how to calculate the six metric scores
and the Total Biological Scores of two low gradient streams, Saw Creek and Wiconisco
Creek. Afler the field and Iab procedures have been completed, a macroinvertebrate list
0f 200 +/- 20% organisms will be produced. The following taxa lists are color coded to
help distinguish the taxa and information that will be used to calculate the metrics.

Saw Creek
(20040406-1705-CAM)
Taxonomic Number of |Hilsenhoft|Functional
Level Taxa Name Individuals| Score Feeding
_ Group
Diptera Chironomidae 109 6 CG
Isopoda Caecidotea 8 4] CG
Trichoptera Pycnopsyche 16 4 SH
Ephemeroptera fEurylophella 4 4 SC
Trichoptera Platycentropus 2 4 SH
Diptera Ceratopogonidae 3 6 PR
Bivalvia Sphaeriidae 3 8 FC
Oligochaeta  [Oligochaeta 3 10 CG
Trichoptera Oecetis 1 8 PR
Hirudinea Hirudinea 1 8 PR
Ephemeroptera|Stenonema 3 3 SC
Plecoptera [Amphinemura 3 3 SH
Trichoptera Lype 7 2 CG
Plecoptera Isoperla 3 2 PR
Plecoptera Leuctra 5 0 SH
Trichoptera Diplectrona 3 0 FC
Trichoptera Wormaldia 1 0 FC
Trichoptera Rhyacophila 3 1 PR
Trichoptera Lepidostoma 1 1 SH
Plecoptera Prostoia 3 2 SH
[Trichoptera Molanna 7 6 SC
Diptera Simulium 13 6 FC
Diptera Prosimulium 2 5 FC
[Diptera Pseudolimnophila 1 2 PR
Diptera Dicranota 11 3 PR
|Diptera Tipula 1 4 SH
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EPT

Wiconisco Creek
(20050525-1030-CAM)
. Functional
o evel'” | TaxaName | Mumber of Hilsenhofl g gy g
corg Group
Diptera Chironomidae 191 6 cG
|lsopoda Caecidotea 1 6 CG
Trichoptera _[Platycentropus 1 4 SH
[Diptera Ceratopogonidae 2 6 PR
Bivalvia Sphaeriidae 3 8 FC
Oligochaeta |Oligochaeta 35 10 CG
Amphipoda  |Crangonyx 3 4 CG
Qdonata Calopteryx 1 6 PR
FPlecoptera  |Leuctra 1 0 SH
[Megaloptera {Sialis 1 6 PR
Odonata Lestes 1 g PR
Cdonata tIschnura 1 9 PR

To calculate this metric, sum the total number of Mayfly (Ephemeroptera), Stonefly
(Plecoptera), and Caddisfy (Trichoptera) taxa found in the sub-sample:

Saw Creek Wiconisco Creek
Ephemeroptera= 2 Ephemeroptera = 0
Plecoptera = 4 Plecoptera = ]
Trichoptera = 9 Trnichoptera =1

15 2

Taxa Richness
This metric sums the total number of taxa identified in the sub-sample (count the number
of rows in the above tables):

Saw Creek =26 Wiconisco Creek = 12

Beckd
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Beck4 is a pollution weighted taxa richness measure, based on Hilsenhoff Biotic Index
Scores (Hils). Hilsenhoff’s index measures the pollution tolerance of an organism on a
scale of 0 to 10, where the organisms’ tolerance level decreases with the score. This
metric is a modification of Beck’s Index; it was chosen because this version works better
for low-gradient streams. Therefore, it differs from the Beck’s Index used in the 6 D-
Frame protocol. For Beckd, organisms with a Hils score of 0 or 1 are given 2 points and
Hils scores of 2, 3, or 4 are given 1 point. In the tables, scores of 0 and | are highlighted
in blue and scores of 2, 3, and 4 are highlighted in purple.

Saw Creek Wiconisco Creek
Total # of taxa with Hils score of Qor 1 =5 Total # of taxa with Hils score of Oort =1
2pts.x5=10 2ptsx 1=2
Total # of taxa with Hils score of 2,3,0r4 = 11 Total # of taxa with Hils score of 2,3,0r4 = 2
Ipt.xlil=11 Ipt.x2=2
10+11=21 2+2=4
Shannon Diversity

This index measures taxa abundance and evenness in the sub-sample by dividing the # of
individuals in a taxa by the total # of individuals in the sub-sample and then multiplying by
the natural logarithm of this proportion. This is done for all taxa in the sub-sample; the
products are then summed and the answer multiplied by -1.

TaxeRich pi= # of individuals in each taxa
=-3 (p/P)In (p/P P = total # of individuals identified in the sub-sample
i=1 TaxaRich = the total # of taxa in the sub-sample
Saw Creek Wiconisco Creek
TaxaRich = 26 TaxaRich =12
P=217 (sum the Number of Individuals P = 201

column in the above tables)
pi = this value is listed in the above tables in the Number of Individuals column.
Saw Creek '
(109/217) In (109/217) + (8/217) In (8/217) + (16/217) In (16/217)...... (17217) In
(17217) = -2.12946 * -1 = 2.12946

Wiconisco Creek
(151/201) In (151/201) + (1/201) In (1/201) +(1/201) In (1/201)...... (1/201) in
(1/201) = -0.875322793 * -1 = 0.87532
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Number of Caddisfly Taxa
To calculate this metric, sum the number of Caddisfly taxa present in the sub-sample.

Saw Creek Wiconisco Creek
Trichoptera= 9 Trichoptera = 1

Number of Mayfly Taxa
Sum the total number of Mayfly taxa identified in the sub-sample.

Saw Creek Wiconisco Creek
Ephemeroptera = 2 Ephemeroptera = 0

Now that the six metric scores have been caiculated, the scores are plugged into the

normalized metric score equation: (Observed Value / 95 percentile) x 100. Some
metrics may have a normalized score greater than 100 because normalization is based on
the 95th percentile values of the statewide dataset. Normalized metric scores above 160
are adjusted to a score of 100. The adjusted metric scores for the six metrics are summed
and then averaged to give the Total Biological Score. Tables 3 and 4 below show how to
calculate the normalized metric scores and Total Biological Scores for Saw Creek and
Wiconisco Creek.

Saw Creek’s Raw Metric Scores Wiconisco Creek’s Raw Metric Score
EPT= 15 EPT= 2
Taxa Richness = 26 Taxa Richness = 12
Beck4 = 21 Beckd = 4
Shannon Diversity = 2.12946 Shannon Diversity = 0.87532
# Of Caddisfly Taxa = 9 # Of Caddisfly Taxa = 1
# Of Mayfly Taxa =2 # Of Mayfly Taxa = ¢

Table 3. Total Biological Score Calculation for Saw Creek

T IR T T — _Normalized . .
Metric Equation Observed Metric Adjusted Metric
Value Score (100 Max)
A — — 1 __Score | —_
EPT {Observed / 17) x 100 15 T 88.2 88.2
Taxa Richness (Observed/31) x 100 26 83.9 ' 83.9
Beckd (Observed / 22) x 100 21 95.5 95.5
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(Observed / 2.43) x 100

___ Total Biolo-gical Score

Table 4. Total Biological Score Calculation for Wiconisco Creek

=

- Shannon
Diversiey 2.12946 87.6 87.6
# Of Caddisfly
o (Observed /11) x 100 9 81.8 818
RO Maylly (Observed / 6) x 100 2 333 333
axa

784 ]

Normalized -
. Observed 5 Adjusted Metric
Metric Equation Value Metric Score (100 Ma XJ
—_ — i __Score —
EPT (Observed / 17) x 100 2 11.8 11.8 <l
Taxa (Observed /31) x 100 12 38.7 387
Beckd (Observed / 22) x 100 4 182 18.2
Sl-lannr:)n (Observed / 2.43) x 100 0.87532 36.0 36.0
Diversity
#OrCaddisfly | (Observed /11) x 100 1 9.1 9.1
axa
# Of Mayfly (Observed / 6) x 100 0 0 0
Taxa

I

== i :19.0 |

Benchmark

_—iotal B_i;l-(')gical éc__ﬂ'e

The Total Biological Score of a site is then compared to the protocols benchmark. Sites
scoring below the benchmark are considered impaired for aquatic life use and sites
scoring above are considered attaining for aquatic life.

Therefore, Saw Creek would be documented as attaining for aquatic life use and

Table 5. Aquatic Life Use (ALU) Benchmark

Multihabitat ALU Benchmark

Wiconisco Creek would be impaired for aquatic life use.
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Appendix B
PA DEP Low Gradient Steam Assessment Protocol
This protocol is designed to assess a stream’s level of use attainment. As used with this guidance, the

protocol is intended to yield aquatic life use attainment scores that can be used to document the
condition of a stream before and after mining and to assess the magnitude of mining-induced change.

The protocol involves sampling a variety of habitat types as opposed to sampling only the most
productive habitat. It is ideally suited to streams in Bio-regions | and 2, which tend to be dominated by
pool/glide channel morphology. By sampling of multiple habitats, the protocol provides an assessment
score that is reflective of the riffles, pools, glides and runs that may occur along a stream reach rather
than a score reflecting only the most productive habitat (typically riffles).

The procedures used in performing the protocol are described in the following sections. It is important
to note that the procedures are only applicable to “biologically diverse” strcam segments identified
according to the procedures described in Appendix A.

Figure B.1. Pennsylvania Bioregions (1 = Glaciated & Southwest Appalachian Plateau, 2 =
Pocono,
Central Mountains, & Laurel Highlands, 3 = Central & Southeastern Lowlands) _
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Field Procedures

The first step is to identify individual stream reaches that are to be assessed and scored using the
protocol. Each reach identified for assessment should be approximately 100 meter in length.

The second step is to identify the following habitats with the identified stream reach.

Cobble/Gravel Substrate

Snag

Coarse Particulate Organic Matter (CPOM)
Submerged Aquatic Vegetation (SAV)
Sand/Fine Sediment

Descriptions of each habitat type are presented in Table B.1.

selected so that at least two Jabs are made in each type of habitat present within the stream reach. If the
total number of jabs (1 0) is not divisible by the number of habitats present, the remaining Jab(s) should
be distributed among the most extensive habitat type(s) in the stream reach.

preserved in ethyl alcohol. (10 jabs will typically yicld three to four sample jars filled to 2/3 capacity)
Sample jars are topped-off with 190-proof ethanol to ensure adequate preservation. Additional details
regarding field sampling procedures may be obtained from Barbour and others (1999).
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Table B.1 Habitat Types

Macroinvertebrates are collected by placing the net on
the substrate near the downstream end of an area of

gravel or larger substrate particles and simultaneausly
pushing down on the net while pulling it in an upstream

organic matter contained in the net are discarded after

attached organisms which are removed and retained
with the remainder of the sample; One jab consists of

downstream of the snag, in either the water column or
flowing through the snag at a moderate velocily; The

macroinveriebrates and organic matter are dislodged
from the snag and carried by the current into the net; If

macroinvertebrates that have colonized the snag; One
iab equals disturbing and capturing organisms fram an

CPOM deposits are sampled by lightly passing the net

CPOM deposits are extensive, only the upper portion

ensure that the collected materiat is from the aerobic

vegetation; Efforts should be made to avoid collecting

H.ra:::t Description Sample Technique
Stream botlom areas consisting of mixed direction with adequate force to dislodge substrate
Cobble/ gravel and larger substrate particles; Materials and the aquatic macroinvertebrate fauna
Gravel Cobble/gravel substrates are lypically associated with these materials; Large stones and
Substrate located in relatively fast-flowing,

“erosional” areas of the stream channel they are carefully inspected for the presence of
passing the net over approximately 30 inches of
substrale.

When possible, the net is to be placed immediately

Snag habitat consists of submerged

sticks, branches, and other woody debris | on the stream bottom, in an area where water is

that appears to have been submerged

leng enough to be adequately colonized snag is then kicked in a manner such that aguatic

by aquatic macroinvertebrates; Preferred

Sna snags for sampling include small to
9 medium-sized slicks and branches the snag can not be kicked, than it is sampled by

{preferably < ~4 inches in diameter) that jabbing the net into a downstream area of the snag

have accumulated a substantial amount and moving it in an upsiream direction with enough

of organic matter {twigs, leaves, uprooted | force to dislodge and capture aguatic

aquatic macrophyies, etc.) that is

colonized by aquatic macroinvertebrates.
area of ~0.23 m” (12" x 30")

Coarse particulate organic matter

{CPOM) consists of a mix of plant parts

(leaves, bark, twigs, seeds, etc.) that

have accumulated on the stream bottom

Coarse g;}a?;‘:?:s;:l?ﬂagéﬁ:i:g;:':lz:re: :'S‘ afong‘a 30-inqh long path through the acct_.rmulate:d
- . ESRIR - organic material so as to collect the material and its
Particulate substantial variability in the composition iated i invertebrate fauna: Wh
Organic of CPOM deposits within a given sample | 2330clated aquatic macroinvertebrate fau a, Yvhen
(hg?atgp;) ;?f&gg;::g:;;?:::;ﬁﬂ?g (plzgfsr:g of the accumulated organic matter is collected 1o
consisting primarily of hardwood tree zone

leaves), a variety of CPOM deposits are

sampled; However, jeaf packs in higher-

velocity {"erosional’) areas of the channel

are not included in CPOM samples

Submerged ) SAV is sampled by drawing the net in an upsiream
Aquatic Submerged aquatic vegetation (SAV) direction along a 30-inch long path through the
. habitat consists of rooted aquatic
Vegetation macraphytes stream botiom sediments and organisms when
(SAV) : sampling SAV areas.
Sand/Fine Sandffine sediment habitat includes
. stream bottom areas that are composed .
Sediment primarily of sand, silt, and/or clay. net by penetrating only the upper-most layer of
fine sediment from the sample

Sand/fine sediment areas are sampled by bumping or
tapping the net along the surface of the substrate while
slowly drawing the net in an upstream direction along a
30-inch long path of stream bottom; Efforts should be
made to minimize the amount of debris collected in the

sand/silt deposits; Excess sand and siit are removed
from the sample by repeatedly dipping the net into the
water column and lifting it out of the stream to remove
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Laboratory Methods

In the laboratory, cach composited macroinvertebrate sample is placed in an 8" x 14” pan marked into
2" x 2” grids. Using an illuminated magnifying lense, macroinvertebrates are picked from a minimum
of four grids, selected at random, to generate a 200-organism (+/- 20%) subsample. Additional grids are
selected at random unti] the subsample is obtained, The organisms contained in the 200-organism
subsample are identified to the lowest practical taxonomic level (usually genus) using Merritt and
Cummins (199e), Peckarsky and others (1990), Stewart and Stark (1988), Wiggins (1 996), and Smith
(2001). Annelids are identified to class and Curculionidae, Chironomidae, Ceratopogonidae, Talitridae,
Decapoda, Gastropoda, and Pelecypoda are identified to family,

Initial processing of the raw macroinvertebrate Ssample
I. Filla five-gallon bucket about 2/3 full with cold water,

2. Decant ethanol from samples by gently dumping the contents of sample bottics into a 500 micron
sieve. :

3. Gently rinse most of the silt and/or very-fine sand from the sample material in the sieve using an
abundance of clean, cold water.

4. Gently transfer the rinsed sample material from the sieve into the five-galion bucket.

5. Repeat step 2 until approximately Y% of the materia) contained in a given sample is transferred
into the five-gallon bucket,

6. Gently agitate the contents of the bucket and decant the water and a portion of the bucket’s
contents into a 500-micron sieve,

7. Transfer the contents of the sieve into a clean, white, 8" x 14™ Pan marked into 2™ x 27 grids.

8. Gently fill the five-gallon bucket aboyt 2/3 full with clean cold water and repeat steps 6 & 7 unil
all organisms are transferred from the bucket into the pan.

Picking the 200-Organism Subsample

I. Remove a reasonable amount of organic material from a randomly selected grid in the 8” x 14”
pan and place it in a large (approx. 5 diameter) clear glass or plastic dish {(sample-picking dish)
contaming clean water. The sample-picking dish should be placed on top of a white paper towel
or piece of paper. '

them. Usually afier numerous large picces of debris are discarded, more material from the
selected grid can be Placed in the sample-picking dish. :
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matter away from the front cdge of the dish so that there is an arca of the dish that is relatively
free of debris.

4. Starting with the debris closest to the debris-free arca of the sample-picking dish, start moving
small allotments of debris into the previously debris-free area so that individual organisms can be
clearly detected and transferred from the sample-picking dish to a 3”-djameter petrie dish or
similar dish containing clean cold water or ethanol (subsample organism dish). Use a hand held
counter and keep track of the number of “identifiable” organisms (i.e., organisms in good enough
condition to be identified to genus for most taxa) transferred to the subsample organism dish.

7. Repeat steps 1 thru 5 above until a minimum of four randomly selected grids are processed. All
organisms in the fourth grid are to be transferred to the subsample organism dish, even if the 200
+/- 20% criterion is already met. If the estimated number of “identifiable” organisms in the
subsample is less than 160, process additional grids until a minimum of 160 organisms are
contained in the subsample.

magnifying lense, randomly select grids and transfer all organisms from these grids to a separate
container, using a hand-held counter to keep track of the number of “identifiable” organisms
transferred. Continue selecting grids and transferring organisms until a subsample of 200 -+/-
20% is produced.

Data Analysis

The 200-organism subsamplc data arc used to calculate values for the five biological metrics shown in
Table B.2. The metrics were selected based on their ability to discriminate between minimally disturbed
reference sites and stressed sites in both Bioregions | and 2.

Only “truly-aquatic” (hydropneustic) organisms included in the 200-organism subsample arc uscd to
gencrate metric scores. Therefore, no Hemiptera abundance data and only larval Haliplidae, Gyrinidae,
Hydroscaphidae, Psephenidac, and Ptilodactylidae and adult and larva] Elmidae, Coleoptera abundance
data are used in the caiculation of biclogical metric valyes. Pollution tolerance valucs and functional
feeding group information are listed in Tablc B.3.
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Table B.2 Biological Metrics

Richness

functional feeding groups

Predicted
. . . Metric c .. Response to
Biological Metric Category Description Increasing
Perturbation
Taxonomic Richness | Richness Total number of taxa Decrease
Trichoptera Taxa . . '
Richness Richness Total number of caddisfly taxa Decrease
The total number of
Ephemeroptera (mayfly),
- Plecoptera (stonefly) and
Percent EPT Taxa Composition Trichoptera (cad disfly) taxa Decrease
divided by the Total number of
taxa
Intolerant Taxa The total number of taxa with a
Richness Tolerance pollution folerance value <5 Decrease
Filterer-Collector + The total number of taxa in the
Predator Taxa Trophic fiterer-collector or predator Decrease
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Table B.3 Pollution Tolerance Values and Functional F eeding Group Designations
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Order {Class) Family Taxa Tol ;:::22%:““ o Funcllosr:zluzeedfng
Insecta Collembola Collembola 9 CG
Ephemeroptera Ameletidae Ameletus [} CcG
Ephemeraplera Siphlonuridae Siphlonuridae 7 CG
Ephemeroptera Baetidae Acentrella 4 sC
Ephemeroptera Bagtidae Acerpenna 6 CG
Ephemeropiera Bastidae Baelis 6 CcG
Ephemeroptera Isonychiidae Isonychia 3 CG
Ephemeraplera Heptageniidae Epeorus 0 SC
Ephemeroptera Heplageniidae Stenacron 4 SC
Ephemeroptera Heptageniidae Stenonema 3 sC
Ephemeroplera Ephemerellidae Drunella 1 SC
Ephemeroptera Ephemerellidaa Ephemerella 1 CG
Ephemeroplera Ephemerellidae Eurytophetla 4 sC
Ephemeroplera Ephemerellidae Serratella 2 CG
Ephemeroptera Caenidae Caenis 7 cG
Ephemeroplera Leptophlebiidae Habrophlebicdes 6 8C
Ephemeroptera Leptophlebiidae Leptophlebia 4 cG
Ephemeroptera Ephemeridae Ephemera 2 CG
Ephemeroptera Ephemeridae Litobrancha 6 CG
Qdonata Gomphidae Gomphus 5 PR
Odonata Gomphidae Hagenius 3 PR
Odonata Gomphidae Lanthus 5 PR
Odonala Gomphidze Stylogomphus 4 PR
Qdonala Aeshnidae Aeshna 5 PR
Odonata Aeshnidae Basiaeschna 5 PR
Odcnata Aeshnidae Boyeria 2 PR
Odonata Cordulegastridae  ‘Cordulegaster 3 PR
Odonata Corduliidae Helocordulia 2 PR
Odonata Libellulidae Sympetrum 4 PR
Odonata Calopterygidae Calopteryx 6 PR
Odonata Calopterygidae Lestes - g PR
Qdonata Coenagrionidae Argia 6 PR
Odonata Coenagrionidae Enallagma 8 PR
Odonata Coenagrionidae Ischnura 9 PR
Plecoplera Pleronarcyidae Pleronarcys 0 SH
Pilecoptera’ Peltoperlidae Tallaperta 0 SH
Plecoptera Taeniopterygidae Taeniopleryx 2 SH
Plecoplera Taenioplerygidae Strophopteryx 3 SH
Plecoptera Nemouridae Amphinemura 3 SH
Plecoptera Nemouridae Ostrocerca 2 SH

Plecoptera Nemouridae Prostoia 2 SH
Plecoptera Nemouridae Nemoura 1 SH
Plecoptera Leuctridae Letictra 0 SH
Plecoptera Capniidae Allocapnia 3 SH
Plecoplera Perlidae Acroneuria 0 PR
Plecoplera Perlidae Perlesta 4 PR
Plecoptera Perlodidae Clioperla 2 PR
Plecoplera Perlodidae Iscperia 2 PR




Table B.3 Pollution Tolerance Values and Functional Feeding Group Designations (cont
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Order (Class) Family T2 Totorance vaiue | Fonmiondl
Megaloptera Sialidae - Sialis 6 PR
Megaloptera Corydalidae Chauliodes 4 PR
Megaloptera Corydalidae Nigronia 1 PR
Trichoptera Philopotamidae Chimarra 4 FC
Trichoptera Philopotamidae Dolophilodes 0 FC
Trichoptera Philopotamidae Wormaldia 0 FC
Trichoptera Psychomyiidae Lype 2 CG
Trichoptera Polycentropodidae Nyctiophylax 5 FC
Trichopltera Polycentropodidae Polycentropus 6 FC
Trichoplera Dipseudopsidae Phylocentropus 5 FC
Trichoptera Hydropsychidae Parapsyche 0 FC
Trichoptera Hydropsychidae Diplectrona 0 FC
Trichoptera Hydropsychidae - Cheumalopsychel] 6 FC
Trichoptera Hydropsychidae Hydropsyche 5 FC
Trichoptera Rhyacophilidae Rhyacophila 1 PR
Trichopters Glossosomatidae Glossosoma 0 SC
Trichoplera Glossosomatidae Agapetus 0 SC
Trichoptera Hydroptilidae Hydroplila 6 sSC
Trichoplera Hydroptilidae Oxyethira 3 cG
Trichoptera Phryganeidae Ptilostomis 5 SH
Trichoptera Brachycentridae Brachycentrus 1 FC
Trichoptera Brachycentridae Micrasema 2 SH
Trichoptera Lepidostomatidae Lepidcsloma 1 SH
Trichoptera Limnephilidae Ironoquia 3 8H
“Trichoptera Limnephilidae Apatania 3 sSC
Trichoplera Limnephilidae Anabofia 5 SH
Trichoplera Limnephilidae Frenesia 4 SH
Trichoplera Limnephilidae Hydatophylax 2 SH
Trichoptera Limnephilidae Limnephilus 3 SH
Trichoplera Limnephilidae Platycentropus 4 SH
Trichoptera Limnephilidae Pycnopsyche 4 SH
Trichoptera Uenoidae Neophylax 3 SC
Trichoptera Sericoslomatidae Psilotreta 0 8C
Trichoptera Molannidae Molanna 6 SC
Trichoptera Calamoceratidae Heteropleciron 5 SH
Trichopiera Leptoceridae Ceraclea 3 CG
Trichoptera Leploceridae Mystacides 4 CcG
Trichoptera Leptoceridae Oecelis 8 PR
Trichoptera Leptoceridae Triaenodes & SH
Lepidoptera Pyraiidae Parapoynx 5 SH
Lepidoptera Pyralidae Acentria 5 SH
Coleoptera Gyrinidae Gyrinus 4 PR
Coleoplera Haliplidae Pellodytes 5 SH
Coalecptera Psephenidae Psephenus 4 SC
Coleoplera Scirtidae Cyphon 8 sC
Colecptera Scirtidae Scirtes 8 SC

,d)



Table B.3 Pollution Tolerance Values and Functional Feeding Group Designations (conf’d)

Order (Class) Family Taxa Tolaranca valu Fe';:?::usl::lup
Coleoptera Elmidae Ancyronyx 2 CG
Coleoplera Elmidae Dubiraphia & sC
Coleoptera Elmidae Macronychus 2 sC
Coleoplera Eimidae Oplioservus 4 sC
Coleoplera Elmidae Qulimnius 5 SC
Coleoptera Elmidae Promoresia 2 SC
Coleoptera Elmidae Stenelmis 5 SC
Coleoptera Plifodactylidae Anchytarsus 5 SH
Diptera Ceratopogonidae Ceratopogonidas 6 PR
Diptera Dixidae Dixa 1 CG
Diptera Dixidae Dixella 1 CG
Diptera Ptychopteridae Ptychoptera 8 cG
Diptera Delichopodidae Dolichopodidae 4 PR
Diptera Empididae Chelifera 6 PR
Diptera Empididae Clinocera 6 PR
Diptera Empididae Hemeradromia 6 PR
Diptera Tabanidae Chrysops 7 CG
Diptera Tabanidae Tabanus 5 PR
Diptera Tipulidae Tipuia 4 SH
Diptera Tipulidae Antocha 3 CG
Diptera Tipulidae Dicranota 3 PR
Diptera Tipulidae Hexatoma 2 PR
Diplera Tipulidae Limnophila 3 PR
Diptera Tipulidae Omosia 6 CG
Diptera Tipulidae Pilaria 7 PR
Diptera Tipulidae Pseudolimnophit 2 PR
Diptera Simuliidae Prosimulium 5 FC
Diptera Simuliidae Simulium 6 FC
Diptera Chironomidae Chironomidae 6 CG
Turbellaria Turbellaria Turbelaria 9 PR
Turbellaria Planariidae Dugesia *] PR
Nematoda Nematoda Nematoda 9 CG
Gastopoda (Class)  Hydrobiidae Hydrobiidae 8 SC
Gaslopoda (Class) Pleuroceridae Pleuroceridae 7 SC
Gastopoda (Class) Lymnaeidae Lymnacidae 7 SC
Gastopoda (Class) Physidae Physidae 8 8C
Gastopoda (Class) Planorbidae Planorbidae 6 sC
Gastopoda (Class) Ancylidas Ancylidae 7 SC
Bivalvia (Class) Unionidae Unionidae 4 _FC
Bivalvia (Class) Sphaeriidae Sphaeriidae 8 FC
Bivalvia (Class} Corbiculidae Carbicula 5 FC
Hirudinea (Class})  Hirudinea (Class)  Hirudinea 8 PR
Oligochaela (Class) Oligochasta (Class) Ofligochaeta 10 CG
Amphipoda Crangonyctidae Crangonyx 4 CG
Amphipoda Gammaridae Gammarus 6 CcG
Amphipoda Talitridae Hyalella 8 CG
Decapoda Cambaridae Cambaridae 6 CcG
Isopoda Aseliidae Caecidolea 6 CG
Arachnida (Class)  Arachnida (Class})  Hydracarina 7 PR
Platyhelminthes Platyhelminthes Viviparidae 7 CG
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After determining the observed values of the five biological metrics, it is

- necessary to normalize each value to a scale of 0 — 100 based on the 95%
percentile value from DEP’s statewide, low gradient stream dataset (n=50)
using the following equation:

Normalized Metric Score = (Observed Value / 95™) x 100

The 95" percentile values from the statewide, low gradient stream dataset are as follows:

F Qmercentile
Biological Metric S‘{:::\‘:.ri(:iz |
Dataset
Taxonomic Richness 30.5
Trichoptera Taxa Richness 10.5
Percent EPT Taxa 61.6
Intolerant Taxa Richness 16.0
Filterer-Collector + Predator Taxa Richness 13.5

The total biological score for a stream reach is calculated as the mean of the five normalized metric

Scores. Smce metric scores are normalized based on the 95" percentile values of the statewide dataset,

are converted to 100 before calculating the total biological score for the stream reach. The following
cxample itlustrates the calculation of the total biological score for a stream reach.
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Example Showing Calculation of Biological
Score for Hypothetical Stream Reach

Stream Reach X (pre-mining)

Bioregion 1
Biological Observed Normalized Score Adjusted
Metric Value (Observed value / 95™ Value
Percentile value) * 100
Taxa
Richness 16 52.5 52.5
Trichoptera 4 38.1 38.1
Richness
Percent EPT 62.5 1014 160.0
Richness
Intolerant Taxa 7 438 43.8
Richness
FC +PR
Taxa 10 74.1 74.1
Richness '
Total Biological
Score (Mean of 61.7
adjusted values)
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