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. WATERSHED DESCRIPTION

LA. THE WATERSHED

The Quemahoning Creek watershed is located in the northwest portion of Somerset County
on the eastern slope of the Laurel Ridge. The main stem originates near the village of Husband just
north of the PA Turnpike in Somerset Township and flows northwestward 18 miles to its conflu-
ence with the Stonycreek River near the village of Benson.

The North Branch of Quemahoning Creek arises from springs and seeps on the eastern face
of the Laurel Ridge in Lincoln Township and joins the main stem at Coal Junction Station in Jenner
Township.

The Quemahoning Creek watershed encompasses 98 square miles and is impounded 1.3
miles upstream from its mouth by the 364 acre Quemahoning Reservoir. The 92 billion gallon ca-
pacity reservoir was constructed in the early part of the 20th Century to provide water for the
Johnstown industrial complex. The reservoir was publicly acquired in 2000 and now supplies in-
dustrial grade water as well as treated water to customers served by the Cambria-Somerset Author-
ity (CSA) that now owns and manages the reservoir and its facilities.

The Quemahoning Creek is in watershed Hydrologic Unit Code 05010007 that is listed as a
high priority watershed by the Pennsylvania Department of Environmental Protection (DEP). Que-
mahoning Creek is classified as a Coldwater Fishery by the Pennsylvania Fish and Boat Commis-
sion (PFBC).

The main stem begins as a slow moving low gradient stream with minimal canopy cover
and flows through an agricultural area. Gradient is higher and more pronounced along the North
Branch as are several tributaries such as Beam Run and Spruce Run that cascade off of the Laurel
Ridge and empty into the North Branch. The main stem, however, retains its low gradient until just
a few miles upstream of the Quemahoning Reservoir where the gradient increases, the forest can-
opy is more abundant and the water becomes well oxygenated all the way to the Quemahoning
Reservoir.

In an assessment for a PA DEP Growing Greener grant with statistics derived in 1997, the
Somerset Conservation District determined that the land use of the 48,512 acre drainage area of the
Quemahoning Creek drainage included 14,165 acres of farmland, 7809 acres as cropland, 19,276
acres forested, 100 acres urban and 23,971 acres used for other purposes such as mining, other in-
dustry and open space. The 16,124 total acres of drainage of the North Branch include 5,335 acres
of farmland, 2,785 acres as cropland, 9,715 acres forested and 1,074 as other.

The Pennsylvania 1996 Water Quality Assessment 305 (b) Report by the PA DEP Bureau
of Water Quality Management identifies resource extraction and agriculture as the two most sig-
nificant non-point source pollution sources in the Commonwealth. The Quemahoning Creek 1s im-
pacted by both non-point pollution sources. Water quality in the watershed is degraded by pollu-
tion from agriculture Tunoff, sedimentation inadequately treated sewerage and abandoned mine
drainage (AMD). As a result fish habitat is impaired from effects of low pH, siltation and metal
precipitates.

Since 1990 the Stonycreek River watershed, of which the Quemahoning Creek watershed is
a sub basin, has received a great deal of assistance in dealing with non-point source pollution prob-
lems. The initiative began at the grassroots level with the formation of the Stonycreek-Conemaugh
River Improvement Project (SCRIP) created with the assistance of the Somerset Conservation Dis-
trict, Cambria County Conservation District and U.S. Congressman John Murtha. SCRIP, guided
by a 16 member volunteer board of directors, began to assess and document AMD pollution
sources in the Stonycreek watershed. SCRIP sponsored the creation of “Effects of Coal Mine Dis-
charges on the Quality of the Stonycreek River and its Tributaries” prepared by the U.S. Geological
Survey and completed in 1996. A study prepared by the Cambria County Conservation District in
1994 known as the “Assessment of Non-point Source™.
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With this documentation SCRIP, the Somerset and Cambria Conservation Districts, PA
DEP, Southern Alleghenies RC&D and Conservancy, U.S. Congressman John Murtha, local sports-
men, conservationists and citizens began developing public-private partnerships to plan, design and
implement AMD treatment systems in the Stonycreek watershed. The six site 5 million dollar Oven
Run Project has been implemented with the exception of one site that will go online in 2002. This
project set the standard for the results that can be achieved from a public-private watershed ap-
proach to water quality problems.

With ongoing and successful implementation of projects on the Stonycreek main stem the
opportunity arrived to also address the water quality problems in major sub basins of the Stonycreek
as well.

In February of 1995, the Mountain Laurel Chapter of Trout Unlimited (MLTU) began to
create a plan to sponsor a Quemahoning Creek Watershed Improvement Project at the urging of its
stream improvement chairman. In May of 1995 the chapter adopted the project with the goal of
bringing the stream back as a recreational and economic force. MLTU also joined and enhanced
the efforts of the Jenner Community Sportsmen’s trout stocking efforts in the less impaired section
of the stream in April of 1995.

MLTU took the project concept to the Somerset Conservation District, which adopted the
effort as a project and created the Quemahoning Creek Water Quality Improvement Project Re-
gional Geographic Initiative EPA Region III work plan on August 31, 1995. This study detailed
problems in the watershed’s water quality, created project goals along with work elements and ex-
pected goals. The Conservation District submitted the project to the Southern Alleghenies RC&D
Council that also adopted it as a project.

Through these initiatives the abatement of non-point source pollution in the Quemahoning
Creek watershed began. Results so far include an AMD passive treatment system at Jenners that
was completed in 1997 and is abating the second highest rated discharge in the Quemahoning wa-
tershed. The funding was provided by the EPA and the Federal Office of Surface Mining (OSM)
Appalachian Clean Streams Initiative and was administered by the Somerset Conservation District
in cooperation with SCRIP. Design was provided by the USDA Natural Resources Conservation
Services’ Somerset Technical Field Office in cooperation with then Southern Alleghenies Conser-
vancy’s Survey and Design Team and the PA Mountain Service Corps (AmeriCorps Program).

A second AMD passive treatment system has been designed for the fourth largest discharge
just one mile downstream from the treatment site in Jenners. The Boswell Passive Treatment Sys-
tem Phase that will include the relocation of Beaverdam Creek will occur in 2002. The Phase II
portion, that will include the enhanced wetland treatment system will be completed in 2003 and will
prevent 80 tons of iron a year from entering Quemahoning Creek.

The Somerset Conservation District sponsored and administered the Quemahoning Creek
Stream bank Improvement Project funded by a $60,000.00 grant from PA DEP’s Growing Greener
Program. This project completed in 2001, stabilized a mile of stream bank through bioengineering
technology and is assisting in neutralizing acid in the stream. The project is located in the one-mile
corridor between the Jenners treatment system and the Boswell Passive Treatment System.

In 1998, the Somerset Conservation District sponsored the implementation of a limestone
dosing project on acidic tributaries to the North Branch. Beams Run and Spruce Run were treated
to enhance the pH of the North Branch. The project was not continued beyond the one year.

The Somerset Conservation District has also identified 12 farms in the watershed that are interested
in implementing Best Management Practices (BMP)’s to reduce nutrient runoff. The conservation
district is now working on implementing these procedures.

In February, the Somerset Conservation Distinct submitted a request to PA DEP’s Growing
Greener Grant Program for a designation of a Geographic Priority area for the Stonycreek River ba-
sin that could open up additional funding mechanisms for both agricultural runoff as well as AMD
abatement in sub- watersheds such as the Quemahoning.
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In February of 1997, the PFBC conducted a first ever fish survey of the Quemahoning
Creek. In conjunction with this survey the PA DEP conducted the first ever macroinvertbrate sur-
vey of the watershed as well. The Commission has also conducted surveys of tributaries such as
Beams Run, Higgins Run, Coal Run and Beaverdam Run as well as the Quemahoning Reservoir.
The data gathered has provided information so that future project impacts can be gauged.

In addition to these grassroots and agency driven initiatives, the ownership and operation of
the Quemahoning Reservoir changed from private ownership to public ownership in November of
2000. This historic effort was initiated by SCRIP and supported and driven at the grassroots level
from conservation and sportsmen’s organizations that actively pursued the processes that eventually
led to the public acquisition through a two county cooperative effort.

In 1997 Bethlehem Steel Corporation made it known that all of the property owned and op-
erated by the Manufacturers Water Company that consisted of five water reservoirs including the
Quemahoning Reservoir were to be sold. SCRIP determined that a course of action should be pur-
sued and determined what that action should be. SCRIP charged the Southern Alleghenies Conser-
vancy to facilitate a professionally operated and publicly tracked feasibility study to determine if a
public acquisition was possible. SAC procured funding for the study from the PA Department of
Conservation and Natural resources (DCNR). The 6 month long study culminated with a public
meeting and announcement that a public acquisition was indeed feasible. With this information in
hand the residents of Somerset and Cambria Counties charged the County Commissioners in each
county with finding a method to acquire the properties. After over a year of negotiations a sales
agreement was signed in November of 1999 that allowed the properties to be transferred to the
newly formed Cambria-Somerset Authority. The actual transfer was consummated in August of
2000.

The public acquisition of the Quemahoning Reservoir has placed even greater emphasis on
the need to improve the water quality of the Quemahoning Creek watershed. Through the public
input process conducted by SAC citizens and watershed stakeholders indicated improvement of the
water quality in the Quemahoning Reservoir was a top priority. In order for that goal to be met and
for the recreational as well as economic benefits to be derived the non-point source pollution abate-
ment efforts in the watershed already underway must continue. SAC and SCRIP published a docu-
ment entitled “The Conemaugh River Water Resource Conservation and Management Plan” Con-
cept Paper that clearly outlines the benefits that can be achieved through the public acquisition.
However, only if water quality improvements continue to occur in the Quemahoning Creck water-
shed can these goals be achieved.

This watershed restoration plan will take into account the completed and ongoing projects in
the watershed. The restoration plan will mesh the initiatives already completed or underway with
the blueprint for future projects that will effectively address the remaining pollution problems in the
watershed.

LB. HISTORY

The Quemahoning Creek watershed’s first documented exploration by Europeans occurred
when Colonel Henry Bouquet camped along its banks at a section that is now impounded by the
Quemahoning Reservoir. Colonel Bouguet was the leader of the advance party that scouted the ter-
rain for the expedition led by General John Forbes as he blazed what came to be known as the
Forbes Road from Bedford to Pittsburgh in 1758. Colonel Bouquet reported in his journals that the
stream was originally called Drowning Creek by white men that had come that way before but the
origin of that name is unclear. The name Quemahoning is an Iroquois Native American name that
means a Lick in the Pines and Colonel Bouquet’s journal reports that the stream flowed through
heavy forested land including large pines. A year prior to Colonel Bouquet in 1757 a young British
army officer by the name of George Washington passed the same way as he led a survey crew on a
separate but related mission for the British army.
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The construction of the Forbes Road pushed the western frontier through the Quemahoning
Creek watershed. This advance allowed a full progression of trappers, travelers, soldiers and ad-
venturers to pass through the region. The first recorded settler in the watershed was James
McMullen in 1772,

The area remained sparsely settled throughout much of the 18" and 19™ centuries. Jenner
Township, that is 66.3 square miles encompasses much of the Quemahoning Creek drainage, was
founded in 1811 and named for Dr. Edward Jenner who discovered the vaccine for smallpox.
Throughout most of the 19" century the watershed developed as an agriculture district. The popula-
tion in Jenner Township was 1,129 in 1820 and remained constant with a population of 1,637 in
1900. Timbering also was an early industry. The first two sawmills were operated by Moses Fream
in 1813 and Samuel Steele in 1817. An iron furnace was in operation in 1825 that was an early
prelude to extractive industry to come.

Most communities in the area came into existence because of the transportation routes such
as the Forbes Trail. The earliest community was Jennerstown founded by James Wells and was in-
corporated into a borough in 1874. The early history of Jennerstown is spiced by numerous Indian
attacks involving James Wells and other early settlers. The community served as an early stage-
coach stop and the agriculture community slowly formed nearby.

At the turn of the 20" Century the industrial revolution was to begin in the Quemahoning
Creek watershed and the region would never again be the same. In 1900 Thomas T. Boswell pur-
chased property along Quemahoning Creek for the purpose of operating a coal and lumber business.
Prior to this event the areas was described as filled with virgin timber and large trees of enormous
proportion. The Merchants Coal Company, with Boswell as President, soon changed the landscape.

The Boswell Improvement Company, a subsidiary of the Merchants Coal Company, laid out
a town on a plot of one square mile consisting of 1600, 50 x 1200 foot lots. The town was named
after the company’s president in 1901. All of the company buildings and some of the houses were
constructed of ashlar stone procured in the area that gave the town of Boswell such a different look
than the many other mining towns in the Appalachian coal region. The Baltimore and Ohio Rail-
road laid a railroad line to Boswell in 1902. The Merchants Coal Company also immediately began
the constructing an industrial complex that would both extract coal and load it onto railroad cars for
market. The formal opening of the operation occurred on September 22, 1902. The mine employed
at minimum 900 men.

Because the mine opening was separated from the railroad by Quemahoning Creek a method
had to be devised to transport the coal over the creek to the awaiting railroad cars. A steel viaduct
utilizing 824 tons of steel spanning 1200 feet and 120 feet over the creek was constructed to convey
the coal to the tipple for loading. The complex included a stone powethouse that was 250 feet long
and 47 feet wide that made for a striking site of Boswell from all approaches. The viaduct and tip-
ple was the largest such complex of its type in the world at the time of its construction and use. It
could carry up to 6,000 tons daily from the mine opening. The entire complex included a machine
shop, blacksmith shop, car shop and brick plant making for one of the most complete and self-
sufficient industrial complexes of its day.

The coal mined at Boswell in the Quemahoning Creek watershed was of such a fine genera-
tion steam grade the company named the coal Orenda. This set it apart from others wheo also mined
Quemahoning coal. The Orenda name came from the Iroquois language and means ‘magic power.”

At the same time that Boswell and the Merchants Coal Company complex began to take
form, other coal patch towns within the Quemahoning Creek watershed also began to grow from
what was either forest or farmland. The coal towns of Acosta along the Quemahoning main stem
and Gray situated along the North Branch began to take shape. The Acosta mines began in 1905
and the town was laid out in 1911 along with Gray. The village of Jenners was born 5 miles down-
stream of Acosta and a mile upstream of Boswell with operations initiated by the Consolidation
Coal Company. In addition, to mines and towns immediately adjacent to the creek other towns and
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mines within the watershed also began to take form. Coal patch towns such as Ralphton, Randolph
and Harrison, later known as Quecreek, also were born because of the rich vein of bituminous coal
beneath them.

The landscape in the watershed suddenly attracted business and people because of the bur-
geoning industrial revolution and thirst for inexpensive energy primarily in the form of steam gen-
erated coal. In addition the impending build up for World War I added even greater demand for
power and energy that the C prime coal in the watershed could provide.

The Quemahoning Creek provided both the industrial mining complexes and the influx of
immigrants, primarily from Eastern Europe, with water. Unfortunately, through open sewers that
drained directly into Quemahoning Creek and its tributaries, the water quality almost immediately
began to be degraded.

Water was also a problem in the mines as well. Air and later electric pumps were installed
in the mines to remove water that was the largest hindrance to the mining itself. At the Merchants
Coal Company Orenda mine in Boswell four pumps were required to remove 1,000 gallons a min-
ute from the mine. The outflow of water from the mines was essential to the mining operations ex-
istence. However, the very same outflow spelled doom to the aquatic life and vitality of the Que-
mahoning Creek.

I.C. ARCHEOLOGICAL AND HISTORICAL

Native Americans utilized the Quemahoning Creek watershed from 2000 BC to 1600 AD.
Documentation of this has been verified by an archeological dig at a rock shelter just east of Bos-
well conducted by the Somerset County Archeological Society. Populations of Delaware and
Shawnee of Native Americans as well as Iroquois used the area as hunting grounds. The Delaware
were primarily agrarian and normally settled in areas suitable for agriculture. A well know native
American village known, as Kichenapaulin Town existed along the banks of the Quemahoning
creek near the mouth of the creek. The area today is inundated by the Quemahoning Reservoir.

The following is a list of historical entities in the watershed. It was compiled from
“Somerset County, People An Inventory of Historic Engineering and Industrial sites,” By Scott C.
Brown, Frances C. Robb and Elaine Will and published by America’s Industrial Heritage Project
and the National Park Service in 1994.

Boswell Borough National Historic District, Jenner Brewery, Boswell Lumber Company,
Quemahoning Reservoir, Quemahoning Coal Co., Ralphton, Quemahoning Creck Coal Co., Que-
creck, Randolph Coal Co.; Randolph.

In addition, the Somerset County Planning Commission completed “A Selection of Signifi-
cant Structures Somerset County Historic Resource Survey Phase IIT Area Laurel Mountain North™
in 1987. The following structures and areas are catalogued and recorded by the PA Historic and
Museum Commission for historic preservation and are contained in the Planning Commission re-
port.

Located in Jenner Township

John A. Blough Barmn Jacob Hoffman Barn
James O’Conner House David Simpson House
Shaulis Springhouse Mathew Hair House
Philip Coleman House Michael Korns House
Hoffman School Hotel Sipe

Michael Horner House Solomon Log House
John Biesecker House Roaring Run Stone Arch
Solomon Stone House Bell’s Mill

Jacob Fleck House John Griffith House
Henry Fisher House Hoffman Lime Kiln
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Located in Boswell Borough
Merchants Coal Co. Power House  All Saints Parish Church

Boswell Co. house All Saints Parish School

Merchant’s Coal Co. Offices SS. Peter & Paul Greek Orthodox Church
National Bank of Boswell SS. Peter & Paul Greek Orthodox Church
The Daimond Boswell Co. House

Joseph Kudasik House and Market Mountain House

Charles J. Newman House Boswell Post Office

Located in Jennerstown Borough

Mountain Playhouse Croner Grist Mill
Green Gables Restaurant John Dennison House
Christine Clawson House Samuel Gohn House
Samuel Turrillo House Jacob Hoffman House

White Star Bed and Breakfast

1.D. GEOLOGICAL FEATURES

The entire watershed is within the Central Appalachian Ecoregion. This ecoregion is divided into
two parts that are the Forested Hills and Mountains and the Upland Valleys of mixed use. The Quemahon-
ing Creek land drainage receives influences from the Forested Hills and Mountains due to its drainage on
the west slope of the Laurel Ridge that consists of the Casselman formation of the Conemaugh Group. The
Quemahoning Creek itself, however, is in the region of the Upland and Valleys that consists of the Alle-
gheny Group.

The Casselman Formation is cyclic sigumes of shale, siltstone, sandstone, impure limestone and
non-persistent coal. The Allegheny Group is cyclic sigumes of sandstone, shale, limestone, clay and coal
and includes clay deposits of vanport limestone. Also included are the commercially valuable Freeport,
Kittanning and Brookville-Clarion coals.

Another geological group, the Pottsville Group, is also located within the watershed. This group is
characterized by gray sandstone and conglomerate, thin beds of shale, claystone, limestone and coal. This
group is primarily located on the northerly downstream portions of the watershed.

The majority of the mining has been in the Allegheny Group coals that contain both surface and
deep mines. Some of the AMD discharges related to these mining operations in this group have flows
measuring in the several hundred of gallons a minute. The drainage from the surface mines varies depend-
ing on the presence of limestone strata above the coal. Clay and limestone deposits have also been mined
and quarried. The Pottsville Group also contains mineable coal and high alumina clays. This group is
found on the ridge tops and the western slope of the Laurel Ridge within the watershed. The Mauch Chunk
and the Burgoon sandstone formations are present here as well along the slopes and ridge tops.

The soil in the basin is primarily Brinkton-Wharton Cavode. These soils are poorly to moderately
well drained soils that formed in colluvail and residual materials. These soils are best used for agricultural
purposes. Out of 64,636 acres 30,094 are in some type of agriculture use in 1994 according to the
“Assessment of Non-point Source Pollution within the Stonycreek and Little Conemaugh Watersheds Re-
port.”

A portion of the watershed mostly encompassing the Quemahoning Reservoir consist of Gilp-
Frnest-Wharton soils that are moderately deep and gently sloping to moderately steep, well drained and
moderately drained soils that are found in residual and colluvial materials.
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LE. BIOLOGICAL FEATURES

There is little public game land or state forestland within the watershed. State Game Lands 42 ex-
tends across Laurel Ridge on the northern fringe of the watershed. Deer, turkey and bear are plentiful
games species as listed by the Pennsylvania Game Commission. The Commission has also worked in part-
nership with Somerset County Pheasants Forever and local landowners to improve habitat on two specific
tracts of land within the basin. Cuttings to increase cover as well as the planting of warm season grasses
have occurred in the watershed.

Laurel Ridge State Park stretches along the Laurel Ridge where tributaries to Quemahoning Creek
such as Beams Run and Spruce Run, Beaverdam Run, Pickings Run, Card Machine Run and Roaring Run
originate. The Laurel Ridge State Park is encompassed by the 40,850 acre Forbes State Forest. The state
forest provides public access for a variety of outdoor pursuits. The park encompasses the Laurel Highlands
Hiking Trail that connects Johnstown with Ohiopyle. The trail is blazed every 100 feet with 2”x5” yellow
blazes and includes shelters, lookouts and parking areas for access. Trails also lead from the main trail to
natural areas such as Beams Rocks where a natural outcropping of large rock is often visited by hikers as
well as rock climbers.

The Laurel Ridge State Park protects and harbors the springs that provide the birthplace of much of
the flow of the Quemahoning Creek basin.

The Pennsylvania Natural Diversity Index identifies species of concern in the Quemahoning Creek
watershed.

Scientific Name Common Name Federal Status State Status

Observed after 1980 SRank GRank

Cimicfuga Americana Mountain Bugbane

NO G5 S3

Oxpolis rigidior Stiff Cowbane

TU NO G5 S354

Platanthera peramoena Purple-Fringeless Orchid

TU YES G5 S2

Viola appalachiensis Appalachian Blue Violet

Yes G3 S2

Myotis Leibii Eastern small-footed bat

PT NO G3 S1B SIN

L.F. MACROINVERTEBRATE SAMPLING

On July 22 through July 24, 1997 the Pennsylvania Department of Environmental Protection Bu-
reau of Abandoned Mine Reclamation (BAMR) performed an Aquatic Survey of the Quemahoning Creek
main stem not including the North Branch. The results were prepared by Pamela J. Milavec in a report
completed on July 17, 1998. The sampling was done in cooperation with the PFBC’s fish survey occurring
at the same time and at the same sites. A total of nine macroinvertebrate sample points were surveyed
within the four Fish and Boat commission sampling sections. Macroinvertabrate and water samples were
collected at each station, a habitat evaluation form was completed and stream flows were measured by the
DEP.

The results of the survey indicate biologically that the Quemahoning Creek is impacted by a variety
of non-point source pollution. The upper reaches of the creek demonstrate severe impacts from agricultural
runoff. The middle segment is impacted by both AMD as well as untreated sewerage. The lower segments
are primarily impacted by AMD. The complete survey information is included in Appendix A. The find-
ings of this survey provide essential data the specifics of which will be discussed as they relate to potential
abatement efforts in the recommendations section of this assessment.

On October 7 and 8, 2002 a second water chemistry and macroinvertebrate sampling was conducted
at the same sites as the 1997 survey with the exception of the site below the Quemahoning Reservoir. Re-
sults will be analyzed and used for comparison against the 1997 survey.
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I.G. FISH SURVEYS
Quemahoning Creek—Main Stem

The Pennsylvania Fish and Boat Commission conducted a fish survey on Quemahoning Creek July
22 and 23, 1997 concurrently with a PA DEP macroinvertebrate survey. Quemahoning Creek had last
been surveyed by the Commission in 1983. A total of nine stations were sampled within four different sec-
tions of the creek. All fish species were collected and enumerated because the data was used to calculate
the Index of Biotic Integrity (IBI) metrics. The IBI is a composite index based on an array of ecological
attributes of the communities in regard to species richness, indicator taxa, trophic guilds, fish abundance
and the incidence of hybridization, disease and anomalies. The IBI ranking will provide comparisons
among the eight sites upstream of the Quemahoning Reservoir survey and a tool to measure the degree of
change for future improvements to the watershed.

Overall the survey found that water chemistry and fish communities have improved since 1983.
The pH levels in 1997 were similar to 1983. Total alkalinity increased at least three times the levels from
1983. Total numbers of fish species increased in three sections and in the fourth section it was similar to
that found in 1983. However, the 1997 survey clearly provided evidence of specific water quality prob-
lems within the watershed. The specific data for certain segments will be detailed in the recommendations
section of this assessment. The complete survey is included as Appendix B.

LH. TRIBUTARY FISH SURVEYS
Higgins Run

Additional PA Fish and Boat Commission surveys have been conducted on tributaries. Higgins
Run is a 5 kilometer long cold water stream near Stoystown and is a tributary directly to the Quemahoning
Reservoir. The upper reaches of the stream is designated as Coldwater Fishes and the lower section is
High Quality Cold Water Fishes and contains a Class A wild brown trout population. The commission has
conducted fish surveys over the last four years on the stream. The results have indicated that trout biomass
has steadily increased from original surveys conducted in 1993 through 2002. Although not yet compiled
the survey conducted in July 2002 indicated that the wild trout population has at least maintained its num-
bers, which puts it apart from many other wild trout streams in the state where numbers have decreased be-
cause of the lessening of flows due to recent drought conditions. Currently Higgins Run receives much of
its water from the Stonebridge borehole. The water from the borehole originates from the underground
Quemahoning mine pool. Recent changes in stream flow because of a closing of one active mine and the
opening of a new mine that is discharging its treated water into the Quemahoning mine pool will require
additional monitoring of the stream. The PA DEP has increased its water quality monitoring wells. The
PA DEP, however, indicates the new mine discharge amounts to less than one percent of the total amount
of water in the Quemahoning mine pool which accounts for a stable flow and may be a major reason that
the wild trout population has prospered.

The Mountain Laurel Chapter of Trout Unlimited has proposed a project for Higgins Run that
would base line the current conditions of the stream and make recommendations for improvements in the
watershed. This will be detailed in the Recommendations Section of this report.

Coal Run

Coal Run is a 2.2-kilometer long stream located along the western slope of Laurel Ridge. It is a
tributary to Beaverdam Run that empties into Lake Gloria before its confluence with the North Branch of
Quemahoning Creek. The stream is designated a Coldwater Fishes by the PA Fish and Boat Commission
and was surveyed by the Commission in 2000. The stream has a relatively good pH of 6.9 and hold a Class
D wild trout fishery. It has a positive water chemistry influence on Beaverdam Run.
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Beaverdam Run

Beaverdam Run is a small stream near Gray and originates on the eastern slope of the Laurel Ridge.
It flows 5 kilometers to its confluence with the North Branch of Quemahoning Creek. Beaverdam Run is
designated Coldwater Fishes. The stream was surveyed in 2000 and trout biomass was considered to be at
the Class C level. Beaverdam Run upstream of Coal Run had a Ph of 5.6 while below Coal Run the PH
was 6.7 indicating the positive influence of Coal Run.

Beam Run

Beam Run is a small stream near Gray and originates along the eastern slope of the Laurel Ridge.
It flows 2.1 kilometers to its confluence with the North Branch of Quemahoning Creek. The stream survey
in 2000 produced no fish at any survey sites. Very low levels of pH measurements of 4.7 and alkalinity of
zero account for the total lack of fish species. William Sharpe has documented acid precipitation along
Laurel Ridge in reports prepared on similar streantalong the ridge. In addition, the geology of the underly-
ing strata of Beam Run also plays a primary role in the streams historic pH levels. There are no abandoned
mines in the watershed that contribute to the high acidity levels.

Spruce Run

Spruce Run is also a small tributary to the North Branch of Quemahoning Creek and enters the
North Branch just downstream of Beam Run. Spruce Run’s pH levels mirror that of Beam Run and it too
is devoid of aquatic life.

II. PROBLEM AND OPPORTUNITY IDENTIFICATION
ILA. The 303 (D) List of Impaired Streams

PA Code Title 25 Environmental Protection, Chapter 93 Water Quality Standards, identify the wa-
ter quality standards fro which stream based Total Maximum Daily Loads (TMDL’s) should be developed.
Assessments for Quemahoning Creek so far include:

Quemahoning Creek

Segment 20010516 —0930 2.6 miles — Impaired by siltation and nutrients
Segment 20010504-1200 .2 miles — impaired by metals and low pH
Segment 20010504-1300 2.6 miles impaired by metals and nutrients
Segment 20010508-1330 .2 miles impaired by metals

Segment 20010510-0930 2.8 miles impaired by metals and low pH
Segment 20010516-1000 3.2 miles impaired by metals and low pH
Segment 991012-1525 .3 miles impaired by siltation and nutrients
Segment 991012-1530 .2 miles impaired by metals, siltation and nutrients

North Branch Quemahoning Creek
Segment 20010503-1200 2.4 miles impaired by siltation and nutrients

Hoffman Run
Segment 991012-1555 1.5 miles impaired by siltation other habitat alterations and metals

At this time no date has been set by PA DEP for TMDL’s to be developed on these stretches to
date.
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II.B. Community Input and Involvement

The Quemahoning Creek watershed is a sub basin of the Stonycreek River watershed, which is a
sub-basin of the Kiski- Conemaugh River Basin. An innovative effort began in 1991 when U.S. Congress-
man John Murtha, in cooperation with the Cambria County and Somerset Conservation Districts, formed
the Stonycreek-Conemaugh River Improvement Project (SCRIP). A 12 member volunteer board of direc-
tors made up of local citizen stakeholders and agency personnel was formed in order to orchestrate and co-
ordinate AMD abatement efforts in the Stonycreek and Little Conemaungh River watersheds. SCRIP ini-
tially held public meetings on June 23, 1991 and May 21, 1992 at the University of Pittsburgh at Johnstown
to elicit public participation for forming a restoration plan.

SCRIP in cooperation with the Somerset Conservation District approached the U.S. Geological Sur-
vey (USGS) for support to develop a complete inventory and survey of AMD discharges in the Stonycreek
watershed. The result of this effort produced USGS Water Resources Investigation Report 96-4133 enti-
tled “Effects of Coal Mine Discharges on the Quality of the Stonycreek River and its Tributaries, Somerset
and Cambria Counties, PA.” The report describes the results of the USGS’s investigation and sampling of
AMD discharges in the Stonycreek River watershed and prioritized the discharges for remediation. The
discharges were sampled from October 1991 through November 1994 with a final report completed in
1996.

A prioritization index (PT) was utilized to rank AMD discharges with respect to their loading capac-
ity to the receiving stream. The PI lists the most severe discharges in a descending order for the Stony-
creek River watershed and its sub-basins including Quemahoning Creek. The study was the foundation
upon which the six site 5 million dollar Oven Run AMD abatement project on the Stonycreek River was
built. The study has also proved to be the impetus for other watershed remediation efforts in the Stony-
creck watershed including Quemahoning Creek.

SCRIP also pioneered the first volunteer monitoring effort in the Stonycreek watershed. Volunteer
SCRIP Riverkeepers provided additional supplemental water quality data that ahs been used in conjunction
with the U S.G.S. study to further pinpoint and assess AMD discharge sites.

In 1997 SCRIP joined with other watershed groups to create the Kiski-Conemaugh River Basin Al-
liance (KCRBA). The Alliance, with the Conemaugh Valley Conservancy acting as the conduit, received a
$285,000.00 grant from the PA DCNR to develop a River Conservation Plan for the entire basin. The final
plan was completed in August of 1999. The plan identifies the resources, problems and recommends solu-
tions to conserve and enhance water and land resources within the basin. The plan has placed the Kiski-
Conemaugh River Basin on the PA Rivers Registry. The Registry promotes river conservation. The regis-
try listing qualifies entities within the basin to receive PA DCNR grants for implementation, development
or acquisition purposes.

During the development of the plan a series of public meetings was held throughout the basin in-
cluding a meeting on April 29, 1998 at the Boswell American Legion in the Quemahoning watershed.

In 1995 MLTU stream improvement chairman Len Lichvar approached the Somerset Conservation
District and the Southern Alleghenies Resource Conservation and Development Council with a request and
draft plan to remediate the AMD and other pollution sources in the Quemahoning Creek watershed. With
adoption of the project by the Conservation District and the RC&D Council, the first focus of attention to
the nearly century long pollution in the Quemahoning Creek watershed became a reality. With information
available from the USGS report, DEP monitoring and SCRIP Riverkeepers, the District, RC&D, SCRIP
and MLTU identified an alkaline artesian discharge number 176 located in the village of Jenners as poten-
tial abatement site. With the recent creation of the Appalachian Clean Stream Initiative (ACSI) by the fed-
eral Office of Surface Mining and the federal Environmental Protection Agency the local partnership re-
quested funding for a passive AMD treatment system locate on the property of the Municipal Water Au-
thority of the Township of Jenner. The Authority cooperated fully in the concept and made the plan possi-
ble.

The first ever AMD passive treatment system in the watershed, known as the Jenners Passive Treat-
ment System, was designed by the Southern Alleghenies Conservancy’s technical design team with support
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from the PA Mountain Service Corps {AmeriCorps) with design oversight provided by the USDA NRCS’s
Technical Field Office in Somerset. The treatment system was completed and went on line in 1997. In
February of 1998 U. S. Secretary of the Interior Bruce Babbitt visited and held a public meeting and press
conference at the site and hailed the public-private partnerships and local initiatives that created the project
as one of the finest examples of cooperation and success in the field of water quality improvement in the
nation. :

With the success of the Jenners Passive Treatment System and at the urging of grassroots organiza-
tions such as SCRIP, MLTU, Jenner Township Supervisors, Boswell Lions Club, Boswell Area Jaycees
and the Boswell Area Historical Society the Somerset Conservation District applied for and received a
$60,000.00 PA DEP Growing Greener grant to stabilize the stream banks of a one mile long section of
Quemahoning Creek just downstream of the Jenners Passive Treatment System. The project was com-
pleted in August of 2001 and now protects and stabilizes a formerly eroded stretch of stream below the
treatment system and adjacent to the Boswell Lions and Jaycees Community Park.

On July 23, 1997 the PA DEP identified a previously unidentified source of AMD pollution while
conducting an aquatic survey on Quemahoning Creek. This alkaline 6 to 6.5 pH discharge contained iron
loadings ranging from 200 to 1000 pounds a day that directly entered Quemahoning Creek from a dis-
charge located in a man made wetland adjacent to the stream at Boswell. In order for the project to be im-
plemented the 25 acre site known as the Dunlap discharge site had to be acquired when the owner was not
willing to proceed with the project under his ownership. Len Lichvar and Lester McNutt requested a
$25,000.00 donation from the Jenner Rod and Gun Club in order to purchase the property and transfer
ownership to the Somerset County Conservancy. The local club, whose home is located adjacent to Que-
mahoning Creek at Jenners, donated the funds and the property was transferred to the Conservancy ena-
bling funding for the design and construction to be applied for. The project is designed in two phases. Af-
ter numerous permitting concerns were finally addressed the Beaverdam Creek stream relocation as Phase
I began on July 21, 2002. Phase II, which is the re-contouring of the wetland to create retention time for
the AMD water, is set to occur in 2003. Over 80 tons of iron a year will be removed with the completion
of this project.

As a continual outgrowth of the locally initiated efforts the Somerset Conservation District applied
for and received funding assistance trough the EPA Regional Geographic Initiative to address agricultural
non-point source pollution impacts in the Stonycreek River watershed. A watershed Assessment was con-
ducted in 1994 that determined the extent of agricultural non-point source pollution in sub watershed such
as Quemahoning Creek. A dozen farms have been identified and the Conservation District is now assisting
in the development of Best Management Practices (BMP’s) to reduce this source of pollution.

Local community service organizations in the Quemahoning Creek watershed have also actively
pursued initiatives that have created greater public attention to and access of the Quemahoning Creek. The
Boswell Area Lions Club in partnership with the Boswell Area Jaycees have constructed the Community
Recreation Park that includes a Little League Field, softball field and pavilions along the banks of the Que-
mahoning Creek at Ferrelton. The two service organizations have collected over $100,000.00 to imple-
ment this all volunteer recreational enhancement initiative. The Conservation District’s stream bank im-
provement project parallels much of the park and members of the two organizations provide volunteer Ja-
bor for the project as well.

In addition, the Boswell Area Historical Society has created the publicly accessible Orenda Park
one mile downstream from the Community Recreation Park. This entire project was locally funded and
volunteer effort have now allowed for a green area and historic interpretation of the area. Additionally the
park serves as public access for canoeists and boaters who regularly utilize the lower Quemahoning Creek
for recreation.

For the past 19 years the Jenner Community Sportsman’s Club, under the direction of Fish Hatch-
ery manager Allen Berkey, have stocked the Quemahoning Creek watershed with over 15,000 trout from
its cooperative trout nursery. For many of those years the fish were put in isolated upstream sections or
tributaries. For the last six years the MLTU has assisted the sportsman’s club in stocking the stream below
the Jenners Passive Treatment system and greatly expanding the fishery. Over 1,000 trout are now planted
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in this section each spring. Taking advantage of the water quality improvement projects in place. This ef-
fort has resurrected a year round fishery in Quemahoning Creek upstream of Boswell for the first time in
three generations.

At the educational level North Star High School under the direction of two science teachers has im-
plemented an environmental education program under the school’s science department that now involves
students in monitoring and assessing water quality conditions in the Quemahoning Creek. The group has
aligned itself with the Kiski-Conemaugh River Basin Alliances’ Stream Team monitoring program that
provides support and technical assistance. The program now uses Quemahoning Creek as an outdoor class-
room and its comeback story as an educational textbook.

Although there is not a specific watershed group formed in the Quemahoning Creek watershed local
stakeholders have effectively utilized organizations and agencies that are already in place to orchestrate and
promote positive resource oriented changes. Groups that have effectively worked in partnership in the wa-
tershed include:

Stonycreek-Conemaugh River Improvement Project

Southern Alleghenies RC&D and Conservancy

Jenner Township Supervisors

Mountain Laurel Chapter Trout Unlimited

Boswell Lions Club

Boswell Area Jaycees

Boswell Area Historical Society

Bens Creek Canoe and Kayak Club

Kiski-Conemaugh River Basin Alliance

Somerset County Conservancy

Jenner Rod and Gun Club

Jenner Community Sportsman’s Club

North Star High School

PA Department of Environmental Protection

Environmental Protection Agency

Office of Surface Mining

Somerset Conservation District

USDA Natural Resources Conservation Service

PA Mountain Service Corps (AmeriCorps)

U.S. Geological Survey

PA Fish and Boat Commission

Somerset County Commissioners

I1.C. Economic Impact and Opportunity

Economic enhancements are directly tied to the availability of clean and available sustainable natu-
ral resources. The Quemahoning Creek watershed, primarily due to extractive industry development, has
experienced impairment to much of its natural resources. The Quemahoning Creck Restoration Plan is an
attempt to restore and sustain the watershed’s natural resources in order for economic opportunities to once
again prosper.

The Restoration Plan will realize economic benefits from:
« Protecting and enhancing the water quality of the publicly acquired
¢ Quemahoning Reservoir
e Restoration of a fishery
o Enhanced white water boating
o Improved quality of life and self-image
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A grassroots led effort originated in 1997 and initiated by SCRIP and facilitated by the Southern
Alleghenies Conservancy with financial support from the PA DCNR led to the public acquisition of over
5,200 acres of land and water in Cambria and Somerset Counties that included the Quemahoning Reser-
voir. The 92 billion gallon capacity reservoir was constructed just after the turn of the 20™ century to pro-
vide water for the burgeoning Johnstown industrial complex. Under private ownership for over 90 years
the reservoir supplied these industrial needs.

With the demise of the steel industry in the latter half of the 20th Century, however, Manufacturers
Water Company, a subsidiary of Bethlehem Steel, gradually became more of a liability than an asset to the
parent company.

The acquisition initiative, planned and pursued by local conservationists and sportsmen culminated
with a historic two county effort led by the County Commissioners of both Cambria and Somerset Coun-
ties that publicly acquired the Hinckston Run, Wilmore and South Fork Reservoirs in Cambria County and
the Border and Quemahoning Reservoirs in Somerset County in August of 2000. The Cambria- Somerset
Authority was created by the Commissioners to own and operate the facilities.

The public acquisition has now created a vast array of recreational and economic opportunities re-
garding the reservoirs and its resources that were never possible under private ownership. Although man-
made, the damming of the Quemahoning Creek to create the reservoir makes the impoundment a key com-
ponent and unique resource within the Quemahoning Creek watershed.

SAC in cooperation with SCRIP issued the “Conemaugh River Water Resource Conservation and
Management Plan” Concept Paper on January 15, 1999. The Concept Paper outlined five specific objec-
tives that the public acquisition can create. Among those is to develop recreation that will create economic
stimulus and at the same time not jeopardize the water quality needs of water customers.

Throughout the history of the Cambria —Somerset region water impoundments that have been used
for public and industrial needs have been off limits to public recreation due to unfounded fears of contami-
nation. During the public consensus building part of the public acquisition process SAC and SCRIP re-
searched and documented water companies and authorities that permitted recreation to occur on its reser-
voirs that supplied water for other users. Through this investigation it was found that recreation and other
uses can and do coexist.

Under the management of the Cambria-Somerset Authority the Quemahoning Reservoir is open to
public access and fishing is permitted. On May 22, 2001 the reservoir was officially opened for public
boating for the first time as well.

Jim Welsh, Director of Summer Best Two Weeks, an organization that is partnering with the CSA
to develop additional recreational facilities at the reservoir, has detailed recreational use of the reservoir
during the 2001 season which is the first full year of public recreation.

It includes:

Day Passes Sold — 1121

Season Passes Sold — 33

Summer’s Best Two Weeks trips — 11 one day and one-night trips for 20 people — Total 220 people
Pine Springs Camp — Five day trips for 16 people each — Total 80 people

Laurel Mountain Camp 6 one day and one night trips for 12 people - Total 72 people

St. Scoalastica youth Group 1 one day and one night trip for 6

Boy Scouts I three day and 2 night trip fro 20

Bens Creek Canoe and Kayak Club for 300 people

Pen Del Regional Concrete Canoe and steel Bridge Competitions fro 400 people

Outdoor Odyssey 30 one night trips for 20 people each Total 600 people

Simmer’s Best Two Weeks 11 one day and one night trips for 20 people each Total 220 people

The importance of monitoring and more importantly improving the water quality of the Quemahon-
ing Reservoir by eliminating upstream sources of pollution is paramount in continuing and enhancing the
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recreational opportunities at the reservoir.

The PFBC conducted a fish survey on the Quemahoning Reservoir in April, May and August of
1999. The survey found that fish populations can be characterized as low in density overall. The lake 1s
low in fish productivity because of low alkalinity levels (76 mg/l) creating infertile water quality due to the
historic AMD pollution in the watershed. The survey clearly states, “It is imperative that efforts to im-
prove water quality of tributary streams to the lake be pursued. The production potential of the lake can
improve with each water quality improvement whether it is mine drainage, sewerage or agriculture re-
lated.”

In addition the Somerset County Commissioners have embarked on a design plan to transport Que-
mahoning Reservoir water to communities south of the reservoir via a pipeline with an eventual destination
of Somerset Township and Somerset Borough. In order for this project to be fully completed the PA DEP
will have to justify and approve an inter-basin transfer of water. If and when this project becomes a reality
initiatives that reduce pollution into the reservoir will translate into less expensive water treatment costs for
the communities that will utilize the transported water thus reducing the costs to the consumer and enhanc-
ing business development while supplying a needed reliable source of water.

11.D. Value of Fisheries

The PA Fish and Boat Commission calculates that fishermen spend on average $28.00 to $42.00 a
day on fishing. Boaters who typically stay overnight at Raystown Lake spend on average $76.00 a day ac-
cording to a study for the Army Corps of Engineers. The PFBC also has determined that trout stocked fish-
eries attract 1,100 trips per mile per year. Wild trout streams attract 500 trips per mile per year. Of course
these numbers can vary depending on nearby populations, access, aesthetics of the stream, availability of
similar or better fishing opportunities and other criteria.

Using these criteria an estimate can be made as to the value of lost revenue each year due to the
amount of unfishable water in the Quemahoning Creek watershed. With the exception of the 1.5-mile sec-
tion between the village of Jenners and the Jenners Passive Treatment System and the Dunlap discharge at
Boswell a viable fishery does not exist on the main stem of Quemahoning Creek. Likewise because of
acidic tributaries the North Branch does not hold a viable fish population. The AMD impacts to Roaring
Run downstream of Route 601 also impair its fish holding capabilities.

Using best available information the beneficial impact of restoring these stream segments is as fol-
lows:

Stream Miles Use Projected Valuation Lost Value
Use Rate Trip $

Quemahoning 14 TSF 1100 $42.00 § 646,800.00

Main stem

Quemahoning 4 TSF 1100 $42.00 3 184,800.00

North Branch

Roaring Run 3 TSF 1100 $42.00 $ 138,000.00

Beam Run 2 TSF 1100 $42.00 § 92,000.00

Spruce Run 2 TSF 1100 $42.00 §__92.,000.00

Total 25 $1,155,000.00
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This projection is, of course, an estimate and presumes a best-case scenario of restoring all miles
fishable within the watershed. Despite an estimate, however, it clearly demonstrates that increasing an-
gling opportunities in the watershed has a positive impact and is lost revenue for each year that it does not
occur. The recent upswing in use of the 1.5 mile section of stream that has been most positively impacted
by water quality improvement projects between Jenners and Boswell, clearly demonstrates that angler use
will surely increase in other parts of the watershed as opportunities for fish survival occur.

IL.E. ENHANCED WHITEWATER BOATING

Whitewater boating is available and utilized by white water enthusiasts from Boswell downstream
to the Quemahoning Reservoir. The gradient of the creek drops in this section of the creek and normally in
the spring of the year boaters, rafter and kayakers access the creek at the Boswell Area Historical Society’s
Orenda Park, which provides parking and easy public access to Quemahoning Creek along State Route 601
at the northern portion of Boswell.

American Whitewater and the Bens Creek Canoe and Kayak Club quantified the impact of the
whitewater opportunities downstream of the Quemahoning Reservoir with the publication of “The Position
Paper for Stonycreek Whitewater Releases from Quemahoning Dam” on June 10, 1999. The position pa-
per makes the case that the Quemahoning Creek watershed makes up one third of the Stonycreek water-
shed. The construction of the reservoir in 1912 removed a historic natural flow from the last mile of Que-
mahoning Creek as well as the Stonycreek River. With the public acquisition and change in ownership of
the reservoir in 2000 a conservation release was mandated by the PA DEP to restore a portion of that flow.
The 10.8 million gallon a day conservation release will be implemented in 2003 or 2004 when a new valve
mechanism is installed at the reservoir. This reintroduction of water back into the last mile of Quemahon-
ing Creek and the Stonycreek River will assist in enhancing the impacts of the current AMD abatement ef-
forts occurring upstream on the Stonycreek River by reinstating a historic flow of water that will further
dilute, assimilate, and buffer remaining pollution.

The Bens Creek Canoe and Kayak Club has advocated periodic recreational releases of water from
the Quemahoning Reservoir in addition to the conservation release. Results from surveys included in the
position paper indicated that a kayaker, canoeist or rafter spends on average $106.00 for a weekend white-
water excursion in the Stonycreek watershed. This number includes expenditures such as food, beverages,
lodging, souvenirs, clothing, paddling gear, laundry and phone service. The Club had over 500 people par-
ticipate in its Annual Stonycreek Rendezvous whitewater event on the Stonycreek River downstream of the
Quemahoning Reservoir. The annual Rendezvous to date is relegated to an early spring single event since
that is the only time of years that adequate flows can be reasonably assured of occurring.

If whitewater releases could be secured from the Quemahoning Reservoir through an agreement
with the CSA whitewater events could occur on additional weekends throughout the summer and provide
additional use and expenditures. These occasional high level releases also flush the Stonycreek River of
sediment as well as loosens and removes the AMD induced metal armoring of the stream bottom. These
releases would allow the last mile of Quemahoning Creek and the Stonycreek River to experience high wa-
ter levels that all streams experience with beneficial impacts to the aquatic ecosystem as result. The lack of
this historic natural occurrence have reduced these benefits of natural river dynamics to both the last mile
of Quemahoning Creek and the Stonycreek River.

Currently the CSA has not committed to any periodic whitewater releases. However, if whitewater
releases were to be secured six times a year and making the assumption of 500 participants expending
$106.00 for a weekend event as documented in the position paper an economic impact of $901,000.00 can
be reasonably estimated as a result of such activity.
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II.LF CONCLUSION

What occurs in the Quemahoning Creek watershed not only impacts economic parameters in that
watershed but also has significant impacts well beyond into the Stonycreek and the entire Kiski-
Conemaugh River Basin as well. The numbers used are predicated on best available researched data. Of
course the numbers calculated from the data are estimates since actual economic impact cannot be pre-
cisely measured other than to be reasonably assured that the impact will be positive.

The potential annual economic impact is estimated to be the following:

Restored Fisheries $1,155,000.00
Increased Whitewater Boating $901, 000.00
Total $2,056,000.00

III. EXPECTATIONS

The current water quality improvement project impacts in the watershed have already been felt by
local residents and visitors. These projects as well as the public acquisition of the Quemahoning Reservoir
have placed local expectations of the return of water quality to their watershed at an all time high level.
Successful locally led and supported projects have provided momentum that must be maintained through
the development, design, funding and implementation of future water quality improvement projects de-
tailed in this report.

IV. PROBLEMS IN THE WATERSHED

The “Assessment of Nonpoint Source Pollution in the Stonycreek and Little Conemaugh Water-
sheds” (Cambria County Conservation District 1994) documented agricultural non-point source pollution
and sediment erosion with the introduction of excess nutrients is a serious water quality problem and high
priority for remediation in the North Branch and mainstem of Quemahoning Creek.

Acidic tributaries, such as Beam Run, have been identified by the PFBC through water chemistry
measurements taken during fish surveys in 2000. Spruce Run also exhibits similar characteristics. pH lev-
els on Beam Run range from 3.4 to 4.8 and alkalinity levels range from 0 to 2. Data compiled by the Som-
erset Conservation District and SAC indicate pH levels in Spruce Run ranged from 4.45 to 6.22 with alka-
linity levels ranging from 0 to 8 in 1998. Additional sampling by SAC in June of 2002 recorded pH levels
of 5.1 in Beam Run and pH levels of 5.7 in Spruce Run a hundred yards from their confluence with the
North Branch of Quemahoning Creek. Sampling conducted by PA DEP and SAC both confirmed de-
pressed levels of pH in the North Branch below the confluence of both tributaries further documenting the
impacts on the downstream reaches of Quemahoning Creek further reducing the ability of the creek to
buffer acidity from both acid rain and AMD.

A study conducted by the USGS entitled,“Effects of Coal Mine Drainage on the Quality of the
Stonycreek River and its Tributaries, Somerset and Cambria Counties, PA,” Report 96-4133 quantified the
AMD discharges in the Stonycreek River watershed. The report documented 20 AMD discharges in the
Quemahoning Creek watershed.

As an example the USGS Report ranked AMD discharge site 208 located at the village of Quecreek
as the number one discharge in its the Priority index (PI). The PI ranks each discharge by their relative se-
verity with respect to all other sampled discharges in the watershed, the pH level of 6.2 with iron loadings
of 935.000 UG/L and Aluminum of 509.000 UG/L. A hundred yards downstream the iron was 403.000
UG/L and Aluminum was 226.000 UG/L indicating that the metals drop out quickly given the pH of the
discharge at that time.
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The next significant AMD impact comes from Discharge Site 209 located near the village of
Acosta. This discharge registers a low pH of 3.5 as sampled by the USGS. According to the PA DEP sam-
pling iron loadings at this site contribute a much as 59 Ibs/day to Quemahoning Creek.

The next area of impact is Hoffman Run which intersects the main stem near Jenner Crossroads.
Several seeps originate near the Hoffman Church that contributes significant iron loading to Hoffman Run.
The Somerset Conservation District and PA DEP have sampled these seeps as well as Hoffman Run and
have recorded fluctuating levels of metals as well as depressed pH levels. Sampling by SAC in June of
2002 recorded iron loadings of 379.000 UG/L in Quemahoning Creek above the mouth of Hoffman Run.
At the mouth iron loadings were 7000.00 UG/L and 100 yards downstream from the mouth on Quemahon-
ing Creek the iron loading was 984.999 UG/L indicating that Hoffman Run is a significant contributor of
metal contaminant to Quemahoning Creek. Aluminum levels were similarly elevated by Hoffman Run as
well.

The next discharge is located at an area known as the Stoughton Lake bottom in Jennerstown Bor-
ough. The PA DEP, while conducting an aquatic survey of the watershed, first documented this discharge
on July 23, 1997. The net alkaline discharge, also known as the Dunlap discharge, emanates in a man
made wetland from an abandoned underground mine pool. The pH ranges from 6.0 to 6.5 and iron load-
ings range from 200 to 1,000 lbs./day with net alkaline conditions. Results of water sampling downstream
of the discharge as well as the macro invertebrate study show degradation of Quemahoning Creek. The
phase I treatment of this discharge will be completed in 2002 and the Phase II treatment will be completed
in 2003. This will be further discussed in the next section.

Only several hundred yards downstream of the outflow of the Dunlap AMD discharge is the net al-
kaline Gonder AMD discharge with an average flow of 357.4 GPM. The Gonder discharge is documented
in the USGS report as discharge 173. The discharge pH was recorded at 6.2 with sulfate loadings of 4,570
Ib/day and iron loadings of 192 1b/day. Iron loadings from DEP samples show 110 Ib/day with a flow of
270 GPM.

Roaring Run intersects Quemahoning Creek one and one half miles upstream from the Quemahon-
ing Reservoir. Roaring Run emanates on the eastern slope of Laurel Ridge. The headwaters are classified
as wildemess trout waters by the PFBC and hold a population of wild brook trout. The Boswell Area Wa-
ter Authority has procured its water supply from this watershed for many decades. First from a water res-
ervoir and later from wells. AMD impacts first degrade the water quality in the lower reaches of Roaring
Run at the intersection of State Route 601 and Pilltown Road a mile north of Boswell. The USGS identi-
fied two discharges in this area. Site 174 has a pH of 5.0 and a total iron loading of 16.2 1b/day with a7.5
G/M flow. Sampling by the PA DEP indicates a 29.6-1b/day iron loading and 15G/M flow. USGS Site
175 just downstream has 3.2 pH with a 2.33 Ib/day iron loading. There are three additional discharges lo-
cated between these discharges that have been identified by the PA DEP but minimal data is available on
them. Samples taken by SAC in June of 2002 in Roaring Run just upstream of its confluence with Quema-
honing Creek show Roaring Run has a pH of 6.4 and alkalinity of 13.6 MG/L with an iron loading of
847.000 UG/L. Iron coating is visibly evident from just downstream of Route 601 to its confluence with
Quemahoning Creek. Just upstream of the mouth of Roaring Run, Quemahoning Creek indicates a pH of
6.3 and alkalinity level of 13.4 MG/L with a 1580.000 UG/L loading of iron. A mile downstream from the
mouth of Roaring Run, Quemahoning Creek shows pH of 6.3 with alkalinity of 28.0 MG/L and an iron
loading of 1350.000 UG/L. More data will need to be derived from the Roaring Run watershed in order to
better examine its impacts to its lower reaches and to Quemahoning Creek.

The next impacted tributary is actually now a receiving stream of the Quemahoning Reservoir.
Two Mile Run begins near Ralphton in Jenner Township and flows two miles to its entry to the Quemahon-
ing Reservoir. The USGS located three AMD Sites that measured AMD discharges into the stream. USGS
Sites 172, 47 and 48 are characterized by low pH levels ranging from 2.8 to 4.5 and iron loadings ranging
from .61 Ib/day to 2.38 1b/day. Sampling by SAC in June of 2002 of Two Mile Run 100 yard upstream
from its confluence with the reservoir indicated a 6.2 pH and alkalinity levels of 9.8 MG/L. Iron loadings
were 255.000 UG/L.
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Higgins Run 1s a five-mile long stream that also flows directly into the Quemahoning Reservoir,
This small tributary receives much of its flow from the Stonebridge Bore Hole, USGS discharge site 259,
emanating from the Quemahoning Mine Pool that encompasses 702.4 acres with a volume of 343 million
gallons. No known AMD seeps are located in the watershed. The closing of the Solar 7 deep mine in
March of 2002 has resulted in no post mining discharge. Analysis of the Stonebridge Bore Hole by Gene-
sis Mining indicates that pH levels range from 6.0 to 7.5 with alkalinity levels ranging from 90 mg/l to
107.5 mg/l. Iron and other metal loadings can be characterized as low. In 2001 the new Genesis 17 deep
mine began discharging its treated mine water into the Quemahoning Mine Pool. It is estimated that the
discharge will amount to less than one percent of the flow of water in the mine pool over the expected life
of the mine. The PA DEP has positioned additional testing wells to monitor the water in the pool in its im-
pact on Higgins Run. MLTU requested a proposal from Eugene Macri Jr. Aquatic and Environmental Bi-
ologist in order to base line the stream from many parameters due to the uniqueness of the stream and in
regard to safeguarding the Class A wild brown trout population and protecting the water quality of the
Quemahoning Reservoir. The Macri preliminary report indicates that the most current water quality im-
pairment to Higgins Run and subsequently the Quemahoning Reservoir is sediment deposition from agri-
cultural runoff and eroded stream banks.

The final mile of Quemahoning Creek, prior to its confluence with the Stonycreek River, is im-
pacted primarily by the Quemahoning Reservoir. From the time of its construction in 1916 to the time of
the public acquisition in November of 2000 the only flow of water to the last mile of Quemahoning Creek
came from an overflow spillway of the Quemahoning Reservoir and from ground water providing an un-
stable flow to the last mile and the Stonycreek River. The construction of the reservoir eliminated the
natural historic flow of water to the last mile of Quemahoning Creek and the Stonycreek River and has led
to the dewatering of both for nearly a century that is the most serious concern in the last mile as well as for
the downstream receiving streams. With the transfer of ownership the PA DEP has mandated a conserva-
tion release of 10.8 million gallons a day from the Quemahoning Reservoir. The CSA is currently working
on funding and a potential feasibility study that will lead to the installation of a release mechanism that
will enable the mandated conservation release to occur. In the interim a small siphon conservation release
has been implemented by the CSA to provide a measure of flow until the release mechanism can be in-
stalled in 2003 or 2004.

The Quemahoning Reservoir also provides water to the Johnstown industrial complex via a 66-inch
pipeline. This transmission system has also altered and reduced the natural historic flow of water into the
last mile of Quemahoning Creek and subsequently the Stonycreek River and the balance of the Kiski-
Conemaugh River Basin.

The most recent impacts, although yet to be quantified, to the Quemahoning Creek watershed oc-
curred in Jate July of 2002 when miners working in the Quecreek # 1 deep mine inadvertently broke into
the former Saxman Coal Company’s Harrison #2 abandon mine pool causing the flooding of the mine shaft
and trapping the miners. The nine miners were rescued after 77 hours underground in an event that cap-
tured the attention of the world. In order to save the lives of the miners and to examine the cause of the
event as well as to restart the mining 50 to 60 million gallons of water needed to be pumped out of the
mine. The receiving stream for this untreated mine water was Quemahoning Creek. Untreated mine water
was released into Quemahoning Creek from two separate locations that included the mine portal at Que-
creek and a second location upstream along Enoch Road for eight consecutive days, including five of them
after the rescue was completed, causing visible iron staining and sediment deposition on the stream bottom
from the source of the outflows downstream to Boswell. On August 1, 2002 all pumping was halted and
retention ponds were constructed to allow the remaining water that needed to be removed to meet state
mandated effluent standards.

MLTU and the Somerset Conservation District immediately requested the PA DEP assess any po-
tential damage that may have been caused to the stream from the water pumping efforts. The Cambria
Field Office of PA DEP responded by performing a preliminary assessment and has initiated efforts to de-
velop a longer term assessment to determine what if any impacts occurred. On October 7 and 8, 2002 the
PA DEP conducted a water flow, water chemistry and macroinvertebrate survey on Quemahoning Creek at
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the same sites as were utilized for the same type of survey in 1997. Results will be assimilated at a later
date. Obviously, this event may alter some of the data and chemistry used to make recommendations n
this report. As an example, the USGS Site 208 discharge that emanated from the Saxman mine pool has
altered in both flow and water chemistry since the event. It is unknown if these changes are permanent or
temporary at this time. Other potential impacts to macroinvertebrate and fish life are also undocumented at
this time. - However, it will be difficult to accurately gauge new impacts on stream segments that have long
suffered from similar unabated sources of impairment.

V. THE CURRENT SOLUTIONS IN THE WATERSHED
The Quemahoning Creek Restoration Plan is already a successful work in progress.

The design and construction of the Jenners Passive Treatment System in the village of Jenners in
1997 marked the first quantifiable effort in abatement of the historic water quality problems in the water-
shed. This project site abates the USGS Site 176 discharge from an artesian flow on the property of the
Municipal Water Authority of the Township of Jenner. The site was chosen as the initial step because
there was a willing and cooperative landowner as well as clearly documented data and impacts of the dis-
charge. It was also in a highly visible area where local residents and stakeholders could witness the imple-
mentation and impacts of the project. The treatment system was designed by the Southern Alleghenies
Conservancy and the USDA Natural Resources Conservation Service using the technology of passively
treating AMD, Funding came from the federal Office of Surface Mining and the federal Environmental
Protection Agency’s Appalachian Clean Streams Initiative. The sponsors of the project are the Authority
and the Somerset Conservation District.

According to an analysis by Dan Seibert of the USDA NRCS Technical Field Office in Somerset,
the system is removing 10.6 tons of iron a year and is 96.59 percent effective at removing iron. The sys-
tem is 100 percent effective at removing 19.35 tons of acidity a year and adds 9.52 tons of alkalinity. All
of the discharge is passing through the system.

The establishment of this treatment system has allowed the reestablishment of a year round trout
fishery in a one and one half mile section below the treatment system due to the efforts of an ongoing
stocking program by the Jenner Community Sportsman’s Club and the Mountain Laurel Chapter of Trout
Unlimited. Interviews with anglers by members of the sportsmen’s club and MLTU indicate that trout
have been caught throughout the summer, autumn and winter, as well as the following spring prior to the
replanting of trout that occurs in mid-April of each year. The Somerset Conservation District acquired a
$54,000.00 Growing Greener stream bank enhancement grant for Quemahoning Creek. The targeted sec-
tion begins a half mile downstream of the Jenners Passive Treatment System at Route 30 and extends one
mile downstream. This corridor was severely eroded and presented an opportunity for alkaline addition in
order to increase pH levels. The project, completed in 2001, restored both sides of the stream bank with
bioengineering techniques in conjunction with limestone structures. The project also assisted in restoring
and improving fish habitat in a section that was already being replanted with trout each year. The project
also enhanced the opportunity for local community involvement and many service organizations and other
groups provided volunteer assistance to the project.

The Somerset Conservation District has received $225,000.00 Stonycreek River Geographic Prior-
ity Area Grant through the PA DEP Growing Greener Grant Program to develop a geographic priority for
the Stonycreek River Basin. The goal, of the program is to reduce the total loading of agricultural non-
point source sediment pollution. This is currently being accomplished through cooperative efforts with
landowners to plan, design and install Best Management Practices (BMPs) identified in nutrient manage-
ment plans that have been created. The District is partnering with organizations such as Ducks Unlimited
and other funding sources to begin to install the identified BMP’s.

The district has also received additional financial assistance from the PA DEP’s 319 Non-Point
Source Abatement Grant Program in the form of two separate grants in the amounts of $142,000.00 and
$156,742.00. These funds will address the sediment pollution identified in the 1994 “Assessment of Non-
Point Source Pollution in the Stonycreek and Little Conemaugh Watersheds.” Much of the funding will
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be directed toward sediment run off abatement in the Beaverdam Creek, Roaring Run, North Branch Que-
mahoning Creek and main stem Quemahoning Creek since these waterways have been identified as high
priority watersheds that are impaired by sediment pollution through the 303D list of streams.

The Jenner Area Joint Sewer Authority (JAJSA) completed the installation of sanitary sewer lines
along Quemahoning Creek in Jenner Township in 2000 with 314 customers now connected to sanitary
sewer lines. The 2.6 million dollar U. S. EPA funded project treats 63,000 gallons a day that also transfers
the treated water via transmission piping from the upper watershed to the lower watershed.

Committed funding of 1.6 million from the state’s Penn Vest fund will provide treatment of addi-
tional effluent in the Route 30 and Route 219 intersection corridor of the watershed. Construction dates
hinge on the Authority’s board approving the implementation of the project. Another U.S. EPA grant of
$1,935,700.00 has been awarded to the JAJSA for sewage collection and treatment for the villages of
Sipesville and Quecreek. Construction of this project is set for spring of 2003.

In 1998 the Somerset Conservation District along with many other partners, requested funding for
the treatment of an artisan 2,000 GPM AMD discharge with iron loadings ranging from 200 to 1000 lbs/
day contributing approximately 80 tons a year of iron deposition from the Dunlap discharge located in Jen-
nerstown Borough in a former mine site that was transformed into a man made lake and then abandoned
creating a wetland. Funding for the project, known as the Boswell Passive Treatment System, was pro-
cured as a pass through grant from the U.S. Department of the Interior to the PA DEP BAMR and the
USDA Natural Resources Conservation Service as well as the federal Office of Surface Mining. The site
was first documented by the PA DEP on July 23, 1997 while conducting an aquatic survey of Quemahon-
ing Creek.

The primary goal of the project is to treat the highest source of iron loading in the Quemahoning
Creck watershed. In addition, the separation of unimpacted water currently flowing into the wetland from
Beaverdam Creek is also being achieved.

During the general environmental assessment for the project a listed state endangered plant species,
the Purple Fringeless Orchid (Platnathera peramoena), was encountered. Changes in the design and con-
struction of the project were accomplished in an attempt to ensure its survival both during and after con-
struction of the project. The project permit outlined a number of special provisions that were to be fol-
lowed in order to ensure the best possible opportunity for the plants continued existence at the site.

On August 21, 2002 Phase I of the Boswell Passive Treatment System began. The Phase I will con-
sist of the reconstruction of a portion of the Beaverdam Creek stream channel in order to separate unim-
pacted water from the mine discharge. This will also protect and enhance a portion of the wetland that is
presently only slightly impacted by AMD and will not be utilized for treatment. It is also anticipated that
preventing the water from entering the AMD impacted wetland will begin to reduce the iron loading into
Quemahoning Creek. The $550,000.00 Phase I construction will be completed by the end of 2002.

Phase II will begin in the late summer of 2003 and will consist of created aerobic wetlands in an
area of existing wetlands formed as a result of surfacing mine drainage by re-contouring and berm con-
struction in order to increase hydraulic retention time allowing for the dissolved metals to precipitate out
prior to entering Quemahoning Creek and eliminating the single worst iron and aluminum metal pollution
discharge in the watershed. The Phase II will be completed by the end of 2003. A maintenance plan will
be developed by the Somerset Conservation District in cooperation with the USDA NRCS, PA DEP and
the Somerset County Conservancy.

VI. OBJECTIVES

The goal of the Quemahoning Creek Watershed Restoration Plan is to chart a course that will build
upon current projects and achievements and complete the goal of improving the watershed so that its re-
sources can provide water quality conducive for increased recreation, economic development and the pro-
liferation of life as we know it. Increased alkalinity generation, reduction of soil erosion and excess nutri-
ents and reduction of the influx of AMD are the needs that will be addressed in order to achieve the goal.

The emphasis for this need was greatly increased with the public acquisition of the Quemahoning

Page 24




Reservoir. The water impounded is now an ever-increasing destination for recreational users. The water is
also an important industrial water supply and treated drinking water supply. The Somerset County Com-
missioners have already commissioned a design for a transportation system that will utilize Quemahoning
water for water supplies for municipalities in northern Somerset County including Somerset Township. In
order for treatment costs to be reduced and for this water to be to be utilized for the greatest and safest
benefit the water quality in the Quemahoning Reservoir must not only be protected but also enhanced. The
goal outlined in this plan is also driven by this objective.

VII. PROJECT SCOPING

The USGS Study, “Effects of Coal Mine Drainage on the Quality of the Stonycreek River and its
Tributaries, Somerset and Cambria Counties, Pennsylvania,” along with the 1994, “Assessment of Non-
Point Source Pollution in the Stonycreek and Little Conemaugh Watersheds,” serve as the foundation on
which the current projects in the watershed have been built. These full reports, along with the “Position
Paper for Stonycreek Whitewater Releases from Quemahoning Dam,” are available for public viewing at
the Somerset Conservation District Office at 1590 North Center Avenue, Somerset, PA  15501. Future
projects will also rely on these important studies as well as additional data gathered by the Somerset Con-
servation District, SCRIP, USDA NRCS, PA DEP, SAC, PBS Coals, the CSA, Robindale Energy, PFBC
and other sources. This data indicates the location of sections of the watershed where abatement of sources
of pollution have yet to be addressed. Combining this with current abatement technology and funding
sources will allow the money pariners, already at work in the watershed, to continue and finalize the work .
outlined in this plan.

VIII. PLAN DEVELOPMENT

The completed and ongoing on the ground restoration work in the Quemahoning Creek watershed,
thanks to locally initiated efforts initiated in the mid 1990’s and outstanding agency, political and organiza-
tional support, is already well underway. The construction of the Jenners Passive Treatment system in
1997 created the first opportunity for the restoration of a one and one half mile recreational fishery down-
stream to the Dunlap discharge. The completion of Phase I of the Boswell Passive Treatment System in
2002 and Phase II of the project in 2003 will eliminate the largest single source of AMD pollution in the
watershed and will provide the opportunity for additional stocking of trout to occur below the abated
Dunlap discharge.

The mile long section of stream bank enhancement completed in 2001 is reducing soil erosion and
adding alkalinity between the Jenners and Boswell systems and it can be reasonably anticipated that the
three projects combined will increase the ability of an additional two to three miles of Quemahoning Creek
to reestablish both its macroinvertebrate and fish communities by improving instream water quality.

Approximately two miles upstream from the Jenners Passive Treatment System the PA DEP
BAMR has already designed the Hoffman Run AMD Abatement Project which will address the second
most severely AMD impacted section of Quemahoning Creek. The Hoffman Run Project is anticipated to
begin in 2003 and will potentially connect in stream water quality improvements with the downstream re-
covering sections at Jenners and Boswell creating a corridor of five or more miles that will have the ability
to reestablish macroinvertebrate and fish communities. By the end of 2003 this corridor will provide the
opportunity to expand recreational use opportunities in the watershed.

In addition, the metal contaminates removed will begin to reverse the decades long armoring of the
stream strata and iron precipitate deposition that has been evident and destructive to aquatic life as docu-
mented by the 1997 PA DEP survey and PFBC Commission fish surveys from Hoffman Run to down-
stream of the Dunlap discharge. Also the constant metal loading into the public Quemahoning Reservoir,
that serves as a public and industrial water supply will also be reduced proportionately, further enhancing
the ability of the reservoir to provide for both its recreational potential and water sales capabilities. The
CSA has received approval of a $34,925.00 grant request to the PA DEP’s Growing Greener Program to

Page 25




implement continuous water quality monitoring at all five of its reservoir including Quemahoning. This
project will allow for the development of a water quality database and a water quality characterization and
assessment report enabling the CSA and other partners to accurately measure improvements in upstream
water quality. This project will provide extremely valuable data of in-stream water quality and will assist
in documenting results from the projects now in place and those yet to be implemented.

The “Assessment of Non-Point Source Pollution in the Stonycreek and Little Conemaugh Water-
sheds” documents that out of a total of 16,124 acre North Branch watershed, 5,335 is farmland. On the
main stem of Quemahoning Creek out of a 48,512-acre watershed, 14,165 acres are in farmland. The re-
port documented that few farms in the watershed have any type of nutrient management plans. According
to the parameters utilized in the report the Quemahoning Creek appeared to be impacted from farming
practices. Water tests at half of the monitoring sites in the watershed indicated elevated nutrient levels.
Heavy siltation was found at sampling sites on the North Branch and Quemahoning Creek main stem. The
study concludes that erosion control BMP, and animal management practices such as stream bank fencing
and pasture management would result in a significant positive impact on in stream water quality. The
Somerset Conservation District’s implementation of its $140,000.00 grant to create management plans and
implement BMP’s for farmland that drains into the North Branch and upper main stem of the Quemahon-
ing Creek is expected to reduce soil erosion and resultant sediment loading into the watershed. As the pro-
ject is implemented it is reasonably expected to reduce the sediment responsible for the smothering of
aquatic habitat that has inhibited development of a macroinvertebrates community in the upper reaches of
the watershed.

The Somerset Conservation District, as well as PA DEP, has also identified the Gonder Discharge
that is 1300 feet downstream from the wetland that encompasses the Dunlap discharge as an additional
AMD abatement project. The Gonder Discharge, identified as Site 173 in the USGS Survey, ranges in
flow from a low of 136 GPM to a high of 954 GPM with a 357.4 GPM average flow by recordings taken
by the Conservation District from July of 1996 to June of 2000. The iron loading ranges from 15.60 mg/l
to 67.70 mg/l. with a net alkaline flow. The Boswell Passive treatment System is designed to assimilate
and treat the Gonder Discharge if the flow from the Gonder Discharge is diverted into the treatment sys-
tem. The eventual treatment of the Gonder Discharge is considered Phase III of the Boswell project.

Additional AMD discharge sites at Quecreek (USGS 208) and at Acosta (USGS Site 209) do not
presently have specific abatement initiatives. The recent Quecreek mine accident has altered the chemistry
of the discharge at Quecreek and additional data will need to be compiled and analyzed regarding the im-
pact it is now having on Quemahoning Creek.

Roaring Run presents the most significant AMD impacts to the lower three miles of Quemahoning
Creek upstream of the Reservoir. Existing data on Roaring Run is presented elsewhere in this plan and as
of yet no specific implementation initiative has been targeted for this sub-watershed.

Refuse coal piles in the watershed present a continued threat to water quality from runoff emanat-
ing from them. Robindale Energy Services Inc. is working under a 16 year contract with Reliant Energy to
locate, inventory and examine refuse piles in the watershed. Reliant Energy will start up its Seward Ben-
eration Plant in December of 2003. The plant will rely primarily on refuse coal for a source of fuel and
will require 120-million tons of fuel over the next 30 years. Robindale has identified several smaller refuse
piles along the North Branch for a potential source of fuel. Two refuse piles adjacent to the confluence of
Beam Run and the North Branch have exploration permits to determine BTU’s and quantity of fuel that
may be available. There are two smaller piles on the Eller and Penrod properties that have also been iden-
tified. The Straw Construction site pile and the Marmon pile near the confluence of the North Branch have
had the exploration process completed on them. The Marmon pile has six and one-half million tons of re-
fuse and could be the first pile in the Quemahoning watershed that is actually removed for a fuel source.

The Dixon pile at the intersection of U.S. Route 30 and State Route 601, as well as the pile on ei-
ther side of Route 219 near Ralphton may also be utilized for fuel. No exact commitment or confirmation
as to when any of these piles may begin to be removed is in place. As an example, the Marmon pile alone
would take 12 years to completely eliminate from the yet to be determined start date.

However, according to Mike Meehan of Robindale Energy Services Inc., an effort has been made
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or will be made to test virtually all of the refuse piles in the watershed and reach a commercial agreement
with the owner for removal during the 16-year life of the contract with Reliant.

Acidic tributaries such as Beam Run and Spruce Run have been documented elsewhere in this plan.
Mr. Edward Callahan, DCNR District Forest Manager for the Forbes State Forest has indicated a strong
willingness to cooperate with any alkalinity enhancement projects that might be targeted on these two
streams in the Forbes State Forest. As of yet no formal project has been adopted aside from the one-time
limestone sand dosing project sponsored by the Somerset Conservation District. In June of 1998, 159.25
tons of 83.8% Calcium Carbonate Equivalent (CCE) limestone sand was delivered to the two adjacent wa-
tersheds. Spruce Run received 68.75 tons and Beam Run received 90.5 tons. Monitoring for several
weeks after the in-stream dosing demonstrated increased pH levels, increased alkalinity levels and reduced
acidity levels. The project was not pursued after the initial effort in 1998.

Another non-acidic tributary in the watershed that enters the Quemahoning Reservoir is Higgins
Run. Data for Higgins Run is included elsewhere in this report. MLTU has sponsored the examination of
this watershed by contracting with Eugene Macri, Aquatic and Environmental Biologist, for a proposal that
sets a plan for extensive macroinvertebrate sampling, chemical water testing, substrate mapping, vegetation
mapping and assimilation of data and recommendations of potential improvement projects. Higgins Run
receives much of its flow from the Stonebridge Bore Hole, USGS Site 259. The constant flow from the
bore hole has enabled the wild trout population to be sustained even in drought years. During the summer
of 2002, Higgins Run, upstream of the bore hole, was completely dry.

The last mile of Quemahoning Creek below the reservoir holds potential as a tail water trout fishery
and source of renewed historic flows to the Stonycreek River. The PA DEP is mandating a PFBC recom-
mended conservation release of 10.8 million gallons a day from the reservoir to in part restore the historic
flow removed from the Stonycreek River with the construction of the Quemahoning Reservoir. The CSA
has initiated a siphon release from the reservoir until new valving can be installed at the reservoir outflow
site that will be able to safely release the mandated conservation release and potential larger short term
whitewater releases as determined feasible by the CSA.

American Whitewater and the Bens Creek Canoe Club in 2002 have applied for PA DCNR funding
assistance to conduct a feasibility study for white water releases from the Quemahoning Reservoir. This
study will also examine safe yields and water quantities in the reservoir that may provide data that can be
useful for revisions of the conservation release as well as data that could lead toward timed whitewater re-
leases for recreation.

A steady flow of water into the last mile of Quemahoning Creek should increase the opportunity
for both aquatic life and fish life to become more stable. In addition, the Stonycreek River will benefit
from restoration of at least a portion of its historic flow better enabling it to assimilate and buffer upstream
pollution sources.

IX. RECOMMENDATIONS

The recommendations in this plan are designed to continue and compliment the restoration efforts
already underway or planned in the watershed. The goal is to suggest concepts and projects as well as
document additional information and data requirements that should be pursued in order to complete and
maintain the restoration of the watershed.

IX.A. Maintenance of Completed Projects

The continued proper functioning of the completed on the ground projects is crucial to the contin-
ued efforts in the watershed being able to produce their anticipated results. The Jenners Passive Treatment
System, given inflow and outflow data from the Somerset Conservation District recorded in June 2000, is
removing 10.6 tons of iron a year and is 96.59% effective at removing iron. The system is effective at re-
moving 100% of the 19.35 tons of acidity a year and adds 9.52 tons of alkalinity. There is no short-
circuiting of the system, which indicates that all of the water discharge water is passing through the system.
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Upon examination of this data Dan Seibert, of the USDA NRCS Somerset Technical Filed Office, recom-
mends the following to improve and maintain the system. Replacement of the existing agri-drain flush
valves with cast iron valves. Placing baffling in settling ponds 1 and 2 to slow down the travel time
through the system. Flush the SAP completely dry and physically evaluate the depth of iron precipitate on
top of the compost in the SAP. If more than two inches have accumulated on the surface of the compost it
should be removed. If the iron is removed the compost will have to be replaced. Additicnal rock should
also be placed in the SAP to replace the rock that has dissolved since the system was constructed.

Recommendation: Funding for implementation of the recommended upgrade and maintenance needs of the
Jenners Passive Treatment system should be pursued. More consistent sampling of the outflow and inflow
of the system should also be implemented. This will ensure the in stream water quality improvements cur-
rently occurring will be properly gauged and maintained.

IX.B. Data Coordination

The water quality data utilized by decision makers so far to determine projects has come from several reli-
able sources such as USGS, PA DEP, Somerset Conservation District and SAC. The Somerset Conserva-
tion District has established many sampling points as has PA DEP. However, much of the sampling is
done randomly and inconsistently.

Recommendation: In order to implement appropriate projects that are suggested more consistent data needs
to be obtained. In addition, macroinvertebrate sampling should be conducted annually or bi-annually. The
PA DEP should consider funding, coordinating and pooling sampling resources

with the Somerset Conservation District so that these types of samples are taken consistently and in loca-
tions that will provide the most usable data. This would create a more accurate and complete record of
current and changing water quality in the watershed that would enhance and enable future initiatives to be
designed for optimum impact and create measurable results.

IX.C. Beam Run and Spruce Run Alkaline Addition

Both Beam Run and Spruce Run have been documented as having non-mining related natural acidic pH
levels that inhibit aquatic life in both tributaries and contribute acidic water into the North Branch of Que-
mahoning Creek. The short term limestone sand dosing project in 1998 and resultant monitoring proved
that alkaline addition can have a positive impact to these streams.

Recommendation: The implementation of Anoxic Limestone Drains (ALDs) on both Beam Run and
Spruce Run is recommended as a viable method of adding alkalinity to the two streams and into the North
Branch of Quemahoning Creek. ALDs alone function solely to add alkalinity to water changing net acidic
water to net alkaline water. ALDs eliminate the presence of atmospheric oxygen by enclosing the lime-
stone trench to prevent contact with air. This allows the carbonate material to be utilized without the de-
crease in effectiveness caused by armoring of the limestone. The reactivity of the limestone is dependent
on the percent of calcium Ca in the CaCO3 and the size of the particles. A variation of the size of the par-
ticles is considered best. Since both Beam Run and Spruce Run are virtually devoid of aquatic life forms
due to high acidity no loss of aquatic life should be anticipated because of the channeling of the flow of the
streams into an ALD. In order for this project to be implemented weirs should be installed near the head-
waters of both streams to gauge stream flow. Additional water chemistry sampling should also be con-
ducted. Tentative approval from the District Manager of the Forbes State Forest has already been procured
in order for access to the streams. A local project sponsor should be identified to sponsor and pursue fund-
ing for this project.
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IX.D. North Branch AMD Abatement

The USGS AMD Discharge Site 54 is the only AMD discharge entering the North Branch. This
net alkaline discharge emanates in a residential yard and is piped via a 5-inch pipe into an adjacent
stream channel that flows directly into the North Branch.

Recommendation: There is room for wetland treatment development and there is some evidence of
existing wetland soils in the vicinity. The property owner has again, in 2002, expressed an interest
in treating the discharge on his property that he owns below the discharge adjacent to the North
Branch. More specific flow measurements from the discharge need to be established. The dis-
charge often ceases to flow in late summer and autumn. A local project sponsor needs to be identi-~
fied.

IX.E. Agricultural Non-Point Source Abatement

The North Branch of Quemahoning Creek was sampled at nine sites from its origin to its conflu-
ence with the main stem and the main stem was sampled at seven locations from its headwaters to
its confluence with the North Branch in the “Assessment of Non-Point Source Pollution in the
Stonycreek and Little Conemaugh Watersheds.” Heavy siltation was found at three sampling
points and evaluations indicated additional agricultural impacts at every other station on the North
Branch. Siltation was also documented at each site on the main stem as well as algal plant growth
was also in evidence. The PA DEP has also designated the North Branch, Main stem, Beaverdam
Run and Roaring Run as high priority watersheds with in the Stonycreek watershed targeted for
non-point source pollution abatement.

Recommendation: Implementation of nutrient management plans for agricultural operations in the
North Branch, upper main stem, Beaverdam Creek and Roaring Run watersheds with implementa-
tion of recommended BMP’s to reduce soil erosion from the currently funded projects through the
Somerset Conservation District. Additional funding partnerships need to be formed in order to
make implementation of the BMP’s more feasible and attractive to the landowners. In addition,
more emphasis should be directed toward streamside buffers throughout the watershed. Buffer ar-
eas have the ability to filter out sediment and pollutants even if BMP’s are not existent on adjoining
land. Local watershed sponsors should be encouraged to partner with Ducks Unlimited since they
fund wetland and streamside buffer projects. Successful stream bank stabilization projects, such as
that implemented by the Somerset Conservation District at Ferrelton, should be considered for
other parts of the watershed as well and smaller sized projects could be implemented by organiza-
tions such as the Mountain Laurel Chapter of Trout Unlimited that has experience in such projects.
In addition, utilization of the Conservation Reserve and Enhancement Program (CREP) that com-
pensates landowners for taking land out of agriculture and allowing buffers of vegetation to natu-
rally occur along the steam corridor could also be utilized to reduce sediment loadings. In addition,
sportsmen’s clubs and other watershed partners should consider the creation and funding of conser-
vation easements with landowners where the landowner agrees not to disturb or farm a specific area
along a waterway. These filter buffer areas could also be utilized as additional wildlife habitat fur-
thering the partnership between the sportsmen and the landowner.
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ABSTRACT

The PA Department of Environmental Protection’s (DEP), Bureau of Abandoned Mine
Reclamation is partnering with several local, state and federal agencies to develop a rehabilitation plan
for Quemahoning Creek in Somerset County, PA. Other agencies involved inciude the Somerset County
Conservation District, the Southern Alleghenies Conservancy, the PA Fish and Boat Commission, the
Natural Resources Conservation Service, the U. S. Environmental Protection Agency, the Federal Office
of Surface Mining, and the United States Geologic Survey. Locally, efforts to rehabilitate this watershed
have been initiated by the Stony Creek - Conemaugh River Improvement Project. Quemahoning Creek,
a tributary of Stony Creek, has been impacted throughout much of the watershed by a variety of non-
point pollution sources, including abandoned mine drainage (AMD), nutrients and sediment from
agricultural operations, and untreated sewage. The Bureau of Abandoned Mine Reclamation (Bureau),
through its Ten Percent Set Aside AMD Abatement Program, and the PA Fish and Boat Commission
conducted an assessment of existing water quality, habitat, benthic macroinvertebrates, and fish in July,
1997. Assistance in the survey was provided by the Somerset County Conservation District and the
Southern Alleghenies Conservancy. '

Results of the assessment indicated impairment of Quemahoning Creek’s ability to support
aquatic life as a resuit of the pollution sources listed above. The primary source of impairment was
found to be AMD. Comparison of the macroinvertebrate community at stations sampled on
Quemahoning Creek with a reference stream also located in Somerset County indicated impairment at all
nine stations sampled. Water quality chemistry also reflected this impairment. Data collected on fish
populations was analyzed by the PA Fish and Boat Commission and discussed in a report produced by
them. Their assessment also indicated impairment, although improvement was noted when compared to
a previous survey done in 1983. ' :

The information provided by this assessment will be used to assist in prioritizing and
recommending water quality improvement projects as part of the rehabilitation plan. Upon completion
of the rehabilitation plan, water quality improvement projects will be funded using a variety of sources.
One project, near the village of Jenners, has already been completed and is treating an AMD discharge
using passive treatment technology. This Bureau will likely provide funding for additional projects
using Set Aside funds and/or the Appalachian Clean Streams Initiative (funds were earmarked in 1997

for Quemahoning Creek by the Federal Office of Surface Mining). Funding from other sources is also
possible.
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INTRODUCTION

The Quemahoning Creek watershed is located in the northwest quadrant of Somerset Countyv, on
the eastern flank of the Laurel Ridge. From its headwaters near the village of Husband, Quemahoning
Creek flows in a generally northern direction until it enters Stony Creek near the village of Benson, a
distance of approximately 18 miles. Primary land uses in the watershed include agriculture and mining.
Farmland and woodlots are interspersed with numerous small villages throughout the watershed. A large
(364 ha), privately owned water supply reservoir is located on Quemahoning Creek just upstream of its
mouth. Much of the land in the watershed is privately owned.

Quemahoning Creek is classified as a Cold Water Fishery (CWF) by the PA DEP. However, the
creek starts out as a fairly sluggish, low gradient stream with minimal canopy in an agricultural area,
characteristics more indicative of a warm water stream. Gradient and canopy cover are much higher in
the North Branch and in the western tributaries draining off Laurel Ridge. However, the main stem _
remains low gradient until just a few miles upstream of the reservoir, where increased gradient, cover,
and substrate provide habitat more typical of a cold water stream.

The non-point source problems in the watershed are numerous and widespread. The upper
portion of the watershed, above all sources of mine drainage, showed impairment due to excessive
sediment and nutrient loads from agricultural activities. The middle portion was impacted by untreated
and improperly treated sewage discharged directly to the stream from adjacent villages, as well as heavy
accumulations of iron precipitate from mine drainage. Fortunately, Quembhoning Creek is very well
buffered throughout its length, and much of the mine drainage it receives is alkaline. Therefore, the mine
drainage impacts appear to be due primarily to habitat impairment from iron precipitate, rather than an
acidity or metal toxicity problem. The lower portion of the watershed, just above the reservoir, is a
recovery zone showing water quality and habitat improvement. The reservoir itself is apparently
improving water quality by allowing for the precipitation of remaining iron. Water quality downstream
of the reservoir is very good and appears to improve the quality of the Stony Creek below its confluence

with Quemahoning Creek. However, severe flow fluctuations from the reservoir have impacted the
stream below the reservoir.

In order to evaluate current conditions, nine stations were sampled along the length of
Quemahoning Creek. In order to compare results with a Fish and Boat Commission survey done in

1983, the location of stations was kept the same as in the previous survey. The survey was conducted
July 22 through July 24, 1997.

METHODS

At each of the nine stations, a fish survey was conducted by the Fish and Boat Commission.
Three sites were surveyed in Section 01, two sites were surveyed in Section 02, three sites were surveyed
in Section 03, and one site was surveyed in Section 04, below the reservoir. Fish sampling was done
with a Coffelt model BP-1C backpack electrofisher operated at 100-150 volts AC and 150 watts. Three
netters were used at each site to collect fish. All fish were collected, identified to species, and counted in
the field. Analysis of the data was done using an Index of Biological Integrity (IBI) developed for fish.

Macroinvertebrates and water samples were collected at each station, a habitat evaluation form
was completed, and stream flows were measured by the Bureau. Water samples were collected by grab
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method at each station using one 500 m} bottle and two 125 ml bottles (one fixed with hydrochloric acid
for ferrous iron analysis and one fixed with nitric acid for all other metal analyses). Water samples were
then placed in a cooler with ice until they were transported to the laboratory for analysis. Chemical
analysis was performed by the Department’s Harrisburg laboratory, using Standard Methods. Parameters
analyzed included those generally monitored in AMD impacted situations, including pH., alkalinity,

acidity, iron, aluminum, and manganese. Parameters measured in the field using field meters included
temperature, conductivity, and pH.

“Macroinvertebrates were collected using a D-frame net and then preserved in a 90% alcohol
solution so that samples could be identified in the laboratory at a future date. Total net contents were
placed in the alcohol solution and insects were sorted from the debris in the laboratory under a
magnifying glass. All insects were counted and identified to genus when possible, although a 100 insect
subsample was used to determine relative abundance of individual species. The relative abundance of
each species collected for each macroinvertebrate sample was statisticaily analyzed so that sample points
could be statistically compared to reference points (EPA 1989). Five metrics were used to determine
percent comparability to a reference station. This information was used to determine if a stream was
nonimpaired (>83%), slightly impaired (54-79%), or impaired (< 50%). The reference station was
located on Wills Creek, a cold water fishery located on the eastern flank of the Allegheny Front, in
southeastern Somerset County. Habitat evaluations were done using Rapid Bioassessment Protocol 111
field forms. Stream flow was measured using a Marsh-McBirney digital meter to determine velocity at
approximately 6/10 of the stream depth at one foot intervals along the stream cross section. Stream
width and depth were measured to calculate flow. '

RESULTS

Water sample results are listed in Attachment A, macroinvertebrate data can be found in
Attachment B, the macroinvertebrate metric comparisons can be found in Attachment C, the fish survey
data can be found in Attachment D, and the fish IBI can be found in Attachment E. Generally, the
survey found that Section 1 of Quemahoning Creek showed impairment primarily attributed to
agricultural activities, Section 2 was impaired primarily by mine drainage, as well as sewage, Section 3
continued to be impaired by mine drainage although some recovery was evident at the station furthest
downstream, and Section 4 showed good water quality but was impacted by the fluctuating water
releases from the Quemahoning Reservoir. Attachment F consists of topgraphic map sections of the
watershed showing sample station locations.

Section Q1. Station 0101

This station was located in a pasture, with surrounding areas primarily in use as cropland. The
stream velocity was very low, and both nutrient enrichment (evidenced by anaerobic odors, and a high
percentage of fine particulate organic matter and black muck) and stream bank erosion were apparent.
The stream substrate consisted of fine silt and clay. No riffles were present. Chemical analysis of water
samples was for mine drainage contaminants rather than agricultural contaminants, so the presence or
absence of these pollutants was not determined. The sample results did not indicate AMD
contamination: the pH was 6.9, and metals levels were very low. This station had the lowest habitat
score of ail stations, at 135. The low score was due primarily to suboptimal instream cover, disturbed

substrate, sediment deposition, unstable stream banks, lack of stream vegetative cover, grazing impacts,
and an impacted riparian zone.
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Surprisingly, a total of 15 taxa of macroinvertebrates were sampled at this station, with 181 B
individuals. These taxa however, were primarily pollution tolerant Dipterans and Oligochaetes (worms). / ™
When compared to the reference station on Wills Creek, this station was determined to be impaired. '\\L/
This was due primarily to low taxa richness, a low modified EPT score (measures the number of taxa
from the less pollution tolerant Orders of ephemeroptera, plecoptera, and tricoptera), and a low %
modified maytlies score. The total biclogical condition score was 12, while the reference station score
was 30, resulting in a percent comparability to reference of 40%,

Eleven species of fish were found at this station, and the total catch-per-unit-effort (CPUE) was
the highest of the 9 stations. However, 87% of the individuals were pollution tolerant species, and the
trophic composition consisted primarily of generalists and omnivores. The 11 species collected
compared favorably to the 1983 survey, when 7 species were collected. This station had an IBI score of
57, which ranked it third of the 8 stations ranked (Station 0401 was not ranked with the others due to a
difference in environmental conditions downstream of the reservoir).

Station 0102

While stream flow remained sluggish at this station, a riparian area of trees and shrubs provided some
improvement over Station 0101. One riffle area was present that had a rocky substrate. However,
stream banks remained largely unstable, and sediment was evident on the stream bed, The habitat score
improved to 157, primarily due to better substrate, improved bank vegetation, the lack of grazing
pressure, and improved riparian zone. Water quality was similar to the first station, although the levels
of iron, manganese, and aluminum had increased for unknown reasons:

A total of 17 taxa of macroinvertebrates were collected at this site, the highest number of all N
stations (sampling was done within the one riffle at this station). A total of 514 individuals was ; )
collected. The large number of insects collected was due primarily to a large number (255) from the \\/
Tricopteran family Hydropsychidae. This family of insects are filter feeders - they ingest particles of
organic matter collected in nets. High numbers of individuals from this family are often found in
streams contaminated with sewage or nutrients of some kind. These numbers are likely reflecting the
impact of the agricultural area (particularly pastures) just upstream. This station compared poorly to the
reference station due to low taxa richness, low modified EPT, high percent dominant taxa, and low
percent modified mayflies. The total biological condition score of 4 was only 13% of the reference
station. This station was considered impaired.

There were 13 species of fish collected at this station, including 3 intolerant species. One brown
trout (appeared to be wild) was collected. This station had the highest number of fish species collected
of the 9 sampled. The trophic composition was still primarily made up of generalists and omnivores.
This station also had the highest 1BI ranking of the 8 ranked. '

Station 0103

This station is located just downstream of a small unnamed tributary carrying the first known
source of AMD into Quemahoning Creek. Iron coating was evident on the rubble substrate. While the
pH was still good at 6.5, iron, manganese, and aluminum levels had increased. The stream temperature
had dropped several degrees at this station, likely due to the influx of colder drainage from the deep
mine. Habitat had improved in spite of the iron precipitate problem, with a habitat score of 169, Except
for low scores for imbeddedness due to iron precipitate and a narrow riparian zone due to nearby homes
this station was characterized by relatively good habitat. Better bank stability, the lack of erosion, and
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better substrate and stream velocities were seen when compared to earlier stations. Unfortunately, this

was also the first station where untreated or improperly treated sewage was apparent from the nearby
village of Quecreek.

Sixteen taxa of invertebrates were collected at this station, with a total of 519 individuals. The
large number of individuals was again due to a very large number of Hvdropsychidae. Sewage and/or
upstream agricultural contamination was the likely cause at this station. Metric scores were very similar

to the previous station - the total biological condition score was 6, a 20% comparability to the reference
station. This station was considered impaired.

As a fish sampling station, this station was actually considered a part of stream section 2, due to
its change in stream gradient and habitat (this was the first station with a riffle/run prevalence). Only 6
species of fish were collected compared to 12 species in 1983. However, this is not a good comparison
because the station was actually sampled a few hundred meters further upstream in 1983, above the mine
drainage impacted tributary. Of the individuals collected, 98% were pollution tolerant species. One

brown trout was collected that appeared to be of hatchery origin. This station had the fifth highest IBI
score of the 8 ranked.

Section 2. Station 0201

This station was located next to the village of Accosta. Sewage discharges from the village were
evident, and a gray precipitate that appeared to be sewage sludge coated the substrate. This station
showed an improvement in water quality AMD parameters: iron and aluminum levels decreased
significantly, while the pH remained good. The habitat consisted of a glide/pool prevalence. The habitat
score decreased from 169 to 152, primarily due to significant sediment deposition, lack of channel
sinuosity, eroded stream banks, and an impacted riparian zone.

The number of macroinvertebrate taxa at this station was identical to the last station: 16. The
total number of individuals had increased to 781. Again, the numbers of Hydropsychidae were very
high, and the numbers of Chironomids and Oligochaetes had also increased. The macroinvertebrate
populations certainly reflected the observed sewage contamination. The metric scores were similar to
the previous station, with the exception of a reduced modified HBI score. This low score usually
indicates impairment due to organic load, another indication of the impacts from sewage. The total

biological condition score at this station was 2, with a % comparability to reference of 7. This was tied
as the lowest score in the watershed.

Five species of fish were collected at this station in 1997, compared to 6 species in 1983, White
suckers dominated the total catch, while 97 % of the total catch were tolerant species. The trophic

condition was predominantly generalists’fomnivores. The total IBI score was 96, ranking this station as
the seventh worst among the eight ranked.

Station 0202

This station was located in a partially wooded area, with some nearby residences. The
macroinvertebrate sampling was done approximately 1200 feet downstream of the fish sampling, where
riffles were present. The station had severe riparian impacts from adjacent residences - garbage and
unstable fill had been placed on the stream banks. There was a heavy accumulation of iron precipitate on
the substrate. Water quality analyses showed a significant increase in iron and manganese levels when
compared to the last station. A severely AMD impacted tributary, Hoffman Run, enters between this
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station and the previous one, accounting for the deterioration in water quality. The habitat consisted of a
riffle/run prevalence. The habitat score had decreased to 138 when compared to the upstream stations.
primarily due to marginal instream cover, embeddedness due to iron precipitate, the presence of only 2 of
4 velocity/depth regimes, unstable banks with marginal vegetative cover, and an impacted riparian zone.

The number of macroinvertebrate taxa at this station decreased from 16 to 11. Total numbers of
individuals also decreased significantly, to 107, The biological condition score actually increased, to 14.
This was due primarily to an improvement in the modified HBI score and an improvement in the %
dominant taxa due to a reduction in dominance by the family Hydropsychidae. These improvements
were likely a result of a decrease in organic pollution. However, this station was still considered
impaired when compared to the reference station. '

This station had the lowest fish species total of the nine sites surveyed in 1997. Four species
were collected in 1997, one more than in 1983, with only 36 individuals collected. This was the second -

lowest number of individuals collected at the 9 stations. This station had a final fish IBI ranking of sixth
among the eight ranked.

Section 3. Station 0301

This station is located just downstream of the village of Jenners, where treated mine drainage
enters, and the North Branch tributary, which is moderately impacted by AMD. Analysis of water
chemistry showed only a slight decrease in iron and manganese from the previous station. Cementing of
the stream substrate had occurred due to a heavy accumulation of iron precipitate. This station is
partially shaded, and has the second highest habitat score in the watershed, at 187. The improvement
occurred in spite of the heavy iron precipitate due to improvements in instream cover, well developed
riffle/run sequences, the presence of all 4 velocity/depth regimes, a large number of riffles, well
vegetated, stable banks, and a minimally impacted riparian zone.

Macroinvertebrates continued to show impacts, likely due to the heavy iron precipitate. Ten taxa
were identified, with only 84 individuals. The total biological condition score was slightly lower than
the last station at 10, but was still improved over earlier stations due to a lack of dominance by the family
Hydropsychidae. The station was only 33% comparable to the reference station, signifying impairment.

Fish species showed dramatic improvement from the 1983 survey, with 10 species collected in
1997, and only one species in 1983. Only 70% of the individuals collected were tolerant species, the

second lowest percentage of the 9 stations. The total IB] score was 65, which ranked this station as
fourth among the 8.

Station 0302

This station was located near Boswell Borough, and was known to be downstream of a relatively
large alkaline, iron discharge from an abandoned deep mine. What was not known at the time of
sampling was that another discharge was entering between Stations 0301 and 0302 that has since been
determined to be the single largest iron contributor to the watershed. This discharge was discovered
when a large amount of unaccounted for iron loading was observed while comparing lab results and
flows between 0301 and 0302. Iron concentrations in Quemahoning Creek had increased from 3.52 to
4.19 mg/l, while flows increased from 2168 to 7076 gpm between stations 0301 and 0302. A field
investigation located a large wetland area receiving flow from an unpofluted tributary (Beaverdam
Creek) below Stoughton Lake that discharges heavily iron contaminated water to Quemahoning Creek.
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It was determined that an abandoned deep mine entry was located within the wetland. with a discharge
upwelling within the wetland. Water discharging from the wetland to Quemahoning Creek was alkaline,
with elevated iron concentrations and flows as high as 4000 gpm. As a result. Station 0302, just
downstream. showed severe substrate cementation, which also resuited in a lower habitat score of 139.
even though other aspects of the habitat were relatively good.

The severe substrate cementing had profound impacts on macroinvertebrates. Only one
individual was found, a Chironomidae, resulting in a total biological condition score tied for lowest in
the watershed at 2. With only a 7% comparability to the reference station, this statlon is considered
impaired, which seems to be quite an understatement.

This station was tied with Station 0202 for the lowest number of fish species at 4. This station
also had the lowest catch per unit effort among the 9, so the impacts to fish species were nearly as severe
as the impacts to macroinvertebrates. The total IBI score for this station was last of the eight ranked, at
99. This station did show a slight improvement from 1983 however, when only 2 species were collected.

Station 0303

This station, which was located just upstream of the beginning of the reservoir, showed some
recovery from the upstream AMD impacts. While iron precipitate was still evident, the substrate was not
cemented as at the previous stations. Water quality had improved considerably at this station, with iron
levels decreasing from 4.19 mg/l at the last station to 0.6 mg/1 at this station. This station had the highest
habitat score of the 9 at 192, and was generally characterized by excellent instream cover, well

developed and frequent riffles, a tack of manmade impacts to the channel or riparian area, and stable,
well vegetated banks.

The macroinvertebrates reflected the water quality recovery, with 9 taxa and 159 individuals
collected. The total biological condition score improved to 8, although this was still only 27% of the

reference condition, and still indicated impairment. This was due to relatively low numbers for ali 5
metric scores.

The fish species also reflected the water quality improvements, with 12 species collected. This
was also an improvement over 1983, when only 9 were collected. This station received the second

highest IBI ranking of the 8 ranked. The species were primarily generalists/omnivores and were 84%
tolerant species.

Section 4, Station 0401

This station is located just downstream of the Quemahoning dam, and just upstream of
Quemahoning Creek’s confluence with Stony Creek. While there is a significant improvement in water
quality parameters, particularly in relation to AMD pollutants, there is evidence of nutrient enrichment
from unknown sources. There was a heavy growth of algae, and leeches were observed on the stream
bottom. This station is also impacted by extreme fluctuations in flows due to fluctuations in releases
from the reservoir. At the time of this survey, the station just upstream of the reservoir had a stream flow
of 9310 gpm, while this station had a stream flow of 485 gpm. This station, which had a glide/pool
prevalence, had a relatively low habitat score of 147, due primarily to the lack of channel sinuosity, a
marginal channel flow status, unstable stream banks, and human impacts to the riparian vegetation.
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Macroinvertebrates were at a moderate level of 10 taxa and 137 individuals. Low scores were
received for all 5 metrics, resulting in a total biological condition score of 4 and % comparability to
reference of 13. This score of course indicates impairment, in spite of the good water quality at this site.

The extreme flow fluctuations and nutrient enrichment are the likely reasons for macroinvertebrate
impairment.

This station had the highest number of fish species of the 9 stations, at 15. This station also had
the lowest percentage of tolerant species at 24%, as well as the lowest percentage of
generalists/omnivores, and highest percentage of insectivores. The station IBI was not ranked with the
others due to significant changes in environmental conditions as a result of the presence of the reservoir,
However, it seems apparent that the fish are not being as severely impacted as macroinvertebrates. The

reasons for this are unknown, but may have something to do with fish moving up from Stony Creek into
this area. '

DISCUSSION

The results of this survey indicate that Quemahoning Creek is impacted by a variety of
anthropogenic conditions, generally non point source in nature.. Stations 0101 and 0102 showed severe
impacts from adjacent agricultural practices. It appears that the impacts could be reduced by an
improvement in those practices. Attempts to restore the riparian area to a more natural vegetative cover
by the use of livestock fencing and planting of a more suitable riparian vegetation would likely provide a

significant improvement. Also, fertilizer use and manure handling on adjacent farms should be reviewed
and modifications made where necessary. '

‘Station 0103 was the first to show impacts from abandoned mine drainage. Although those
impacts were not severe, they may have been enough to adversely affect aquatic life. This was primarily
due to a water quality impact from elevated metals levels and impact to the stream bottom from the
resulting precipitate. The deep mine discharge (known as the USGS 208 discharge) that is the AMD
source has been evaluated from a treatment/abatement standpoint. It has been determined that passive
treatment of this discharge will be very difficult due to the location of the discharge only several feet
from the receiving tributary. The possibility of relocating the discharge has been given a preliminary
evaluation. Although there is some potential to bring the discharge to the surface at a higher elevation,
there is still only a very limited work area. Also, the water quality of this discharge is not severe (net
alkaline, iron levels less than 10 mg/}, aluminum and manganese levels less than 5 mg/l, an estimated
flow of 300 gpm) and the impact to Quemahoning Creek appears to be limited to a relatively short length
of stream. No mine drainage impacts were evident at the next station downstream (a distance of
approximately 9000 ft.). Finally, although impacts to fish life were apparent in comparison to upstream
stations, it is difficult to differentiate between mine drainage impacts and sewage and other nutrient
impacts when reviewing the fish data. The macroinvertebrate taxa numbers were similar to the upstream
stations and continued to reflect nutrient impacts. While treatment or abatement of the USGS 208
discharge will likely have beneficial impacts for a limited stream distance, remediation of this discharge

probably should not receive high priority in the overall watershed rehabilitation plan for the reasons
discussed above, :

Sewage impacts were evident at Stations 0103 and 0201 due to a lack of sewage collection and
treatment facilities in the villages of Accosta and Quecreek. There are known to be agricultural impacts
from a few large farms located between Stations 0102 and 0103 that were also likely reflected in the
macroinvertebrate data. Installing sewage treatment facilities and addressing agricultural problems may
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mouth of Roaring Run, but their impact appears to be fairly minimal. A closer investigation of these

discharges and their impact should be done at some point. It probably should not be given a high priority
at this time, however.

Some of the problems at Station 0401 can be remedied by requiring the owner of the
Quemahoning Reservoir to provide a minimum conservation flow from the reservoir. At this time, the
reservoir is up for sale, and will probably scon have new ownership. When the ownership transfer
occurs, the Department should have the ability to put new minimum flow requirements on the new

owners. This should benefit not only the short distance remaining of Quemahoning Creek, but also the
- Stony Creek downstream of their confluence.

The source of the apparent nutrient impacts at Station 0401 could not be determined. It may
have been related to a build up of organic matter within the reservoir, depending upon what level releases

were occurring from the reservoir. However, an overall increase in flows should also improve the
nutrient problems.

CONCLUSIONS

Non point source pollution impacts to Quemahoning Creek are considerable and have a variety
of sources. The upper reaches appear to be most impacted by agricultural practices, the middle reaches
by both AMD and untreated sewage, and the lower reaches by AMD. A successful rehabilitation of
Quemahoning Creek must address all three of these sources. The agricultural and sewage impacts wil
need to be addressed by the appropriate local government agencies. The AMD impacts, which are the
primary focus of this Bureau, have had a profound impact on the lower half of the watershed. The deep
mine discharge below Stoughton Lake is providing the most significant iron load to the watershed of any
single source. Treatment of this discharge by removal of iron through passive methods is considered the
top priority by this Bureau. The nearby Gonder discharge, due to its close proximity, should be
addressed along with the Stoughton Lakes discharge. Funding to address these discharges is available
from OSM’s Appalachian Clean Streams Initiative, through this Bureau. If necessary, additional funding
can be provided by the Bureau’s Ten Percent Set Aside AMD Abatement Program. The area that seemed
to be providing the second greatest AMD impact is the Hoffman Run tributary. Treatment/abatement of
the discharges in this tributary appears feasible and should receive a high priority. Funds and projects
from reclamation in lieu of civil penalties may be available through the Ebensburg District Mining
Office. The USGS 208 discharge in Quecreek should also be given additional consideration for
treatment facilities, particularly since it is the first significant source of AMD in the watershed. Other
sources near Roaring Run and in the North Branch need to be further evaluated as time allows.
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have a more profound impact on this portion of the watershed than AMD treatment facilities constructed .
on the 208 discharge. N

[ )
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Station 0202, which is just downstream of an AMD impacted tributary known as Hoffman Run.
was the first to show severe impacts from AMD. Iron and manganese levels were particularly high. at
5.17 and 2.91 mg/l, respectively. The drop in taxa numbers of both fish and macroinvertebrates at this
station reflected the water quality degradation. Abatement of AMD into Hoffman Run clearly needs to
be given priority as part of an overall watershed rehabilitation plan for Quemahoning Creek. Preliminary
evaluations of Hoffman Run have determined that acidic mine drainage enters the tributary from several
older reclaimed surface mine sites. Collection and passive treatment of these discharges appears
feasible. Flow monitoring weirs are being installed by this Bureau to assist in data collection.
Conceptual solutions need to be developed and funding sources determined. Interest has been expressed
by the Ebensburg District Mining Office in having local coal mining companies construct facilities in
lieu of civil penalties. This possibility needs to be examined more closely with staff from that office.

The riparian impacts to Station 0202, including placement of garbage and fill along the stream
banks by local residents, should be investigated by local government agencies and reported to the DEP
regulatory offices for enforcement action if necessary.

Station 0301, located downstream of the North Branch of Quemahoning Creek, showed slight
improvements in water chemistry and metals loading, no improvement in macroinvertebrates, probably
due to significant cementing related to iron precipitation, and some improvement in fish species. While
the North Branch is known to receive AMD from abandoned sites, this tributary has not been closely
evaluated. Since the North Branch provides a slight improvement in water quality, abatement of AMD
into the North Branch should probably not be a high priority of the rehabilitation plan. However, at

some point, a closer investigation of the North Branch is warranted to locate significant sources and i;’ i
evaluate their impacts. ~/

The impact of AMD to aquatic life was quite severe at Station 0302, with both
macroinvertebrates and fish nearly decimated at this station. Cementing of the stream bottom with iron
was very severe. With the large deep mine discharge below Stoughton Lakes which was discovered as a
result of this survey, and the previously known discharge (called the Gonder discharge) determined to be
the most significant sources of iron in the watershed, it becomes obvious that rehabilitation efforts must
give treatment/abatement of these discharges a very high priority. Removal of the pollutant load from
these sources will have a profound impact on the lower portion of Quemahoning Creek, probably as far
downstream as the reservoir, a distance of more than 4 miles. Funds are available to address AMD
discharges in the Quemahoning Creek watershed from the Federal Office of Surface Mine’s (OSM)
Appalachian Clean Streams Initiative through this Bureau. If necessary, these funds can be
supplemented with the Bureau’s Ten Percent Set Aside AMD Abatement Program. Discussions between
Bureau staff and local government officials have determined that there is a mutual interest in addressmg
these discharges with the OSM and Bureau funds.

Station 0303, located approximately 3 miles downstream of 0302, showed a fairly substantial
recovery. However, the continuing presence of iron precipitate indicated that AMD impacts remained.
While the fish and macroinvertebrate numbers indicated a significant recovery when compared to Station
0302, the numbers of taxa and individuals remained well below what would be expected in a non
impacted stream. This station had the highest habitat score of the 9, and this stream segment appears to
have great potential as a recreational fishery with upstream improvements to water quality. There are a J/"\
few known sources of AMD entering between Stations 0302 and 0303, particularly in the vicinity of the )




Attachment A: Water quality analyses for samples collected in the Quemahoning Creek watershed on July 22 and 23, 1997, by the Bureau of Abandoned Mine
Reclamation

Quemahoning Creek Stream Survey Water Quality

Results I O

Station | Flow | Lab| Field Conductivity | Alk. | Iron [Mang.[Alum.| SO4 | Field Temperature | Total Residual Solids | Total Hardness | Alk. Load! iron Load | Mang. Load | Alum. Load | SO4 Load
- | GPM | pH uS mg/iL | mgi.| mg/ | mp/L| mglL Ceicius mg/l. mg/L fbiday | Ib/day lbiday | ibfday | Ib/day
0101 | 1634 |69 460 540(007 | <07 | <20] 660 195 20.00 114.00 12570 | 003 NA__ | NA[713356_
0102 | 3339 |68 360 58.0/1.05] 022|049 160 200 30.00 90.00 23276 | 421 090 | 198 | 6422
0103 | 6234 |65 480 56.0{3.04| 063 [ 1171370 160 2200 182.00 41962 | 2278 474 | 877 1 102658
0201 | 1382867 440 56.0(1.00| 0.6 | 0.51 | 98.0 190 20.00 161.00 83079 | 1654 1139 '} 839 [ 162688
0202 | 1550265 520 320[5.17] 291 [0.48[179.0 185 18.00 240.00 59627 | 96.33 5422 | 89 | 33338
0301 | 2167.7 | 6.3 390 220]352] 1.40 | 0.32|137.0 200 32.00 175.00 57323 | 9172 | 3648 831 | 356064
0302 [ 70758 [6.4 410 46.0{419[1.18 [ <20]175.0 19.0 16.00 24500 3912.35| 35636 | 100.36 z>-ﬁmmwuom
0303 [9309.9 | 6.7 550 380|061 0.52 | <.20[244.0 195 <2.00 25400 [ 425239 68.71 5864 | NA | 2730482
0401 | 4852 |65 230 26.0[0.33] 0.25 [ <.20[57.00 190 16.00 78.00 15163 | 19] 1.47 NA 1733243

J
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Attachment B: Macroinveriebrates collected on Quemahoning Creek, Somerset County on July 22

and 23, 1997, by the Bureau of Abandoned Mine Reclamation using a D-frame net.

Quemahoning
Creek
n1o1

Quemahoning
Creek
0102

Quemahoning
Creek
0103

Quemahoning
Creek
0201

Quemahoning
Creek
0202

Quemahoning
Creek
0301

Quemahoning
Creek
0302

Quemahoning
Creek
0303

Quemahoning
Creek
0401

DIPTERA
(TRUE FLIES)
Tipulidae
Hexatoma sp.
Dicranota sp.
Tipula sp.
Chironomidac
Dolichopodidac
Simulidae
Simulium sp.
Prosimulium sp.
Tabanidae
Ceratopogonidae

47

B o ) —

66

190

14

27

27

44

52

ODONATA
(DRAGON-,
DAMSELFLIES)
Gomphidae
Lanthus sp.
Gomplius sp.
Acshnidae
Boyeria sp.
Coenagrionidae

NON-INSECT TAXA

DECAPODA
(CRAYFISH)
Cambaridae
Cambarus sp.

OLIGOCHAETA

49

48

MEGALOPTERA
Corydalidae
Nigronia sp.

17

COLEQPTERA
Elmidae
Optioservus sp.
Promoresia sp.
Stenelmis sp.
Dubiraphia sp.

73

ISOPODA
Ascllidae
Caecidotea sp.
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Attachment C: Rapid Bioassessment Protocol Metric comparisons for Quemahoning Creek, Somerset County (M

acroinvertebrates were collected July 22 & 23, 1997). This
table determines the extent of biological impairment of the candidate station in comparison to the reference stations, based on sample subsets.

STATION
. . Quemahoning Quemahoning Quemahening | Quemahoning | Quemahoning Quemahoning Ck. § Quemahoning Quemahioning Quemahoning Wills Creek
METRICT Ck.nearsRa009 | Cloat436 | Ck.atsR401s | Ck.atSR4006 | Ck.atSR near SR4023 Ck. at RL60] Ck.near | Ck.atSRA019 | (reference
bridge bridge at Enoch bridge at Bridge at 4023 bridge south of Jenners bridge at Rt.219 near mouth station)
Quecreek Acosta Crossroads Boswell bridge
101 102 103 201 202 301 302 303 401
1. Taxarichness 14 [} 11 7 11 10 I 9 10 20
Cand/Ref (%) 0.70 0.55 0.55 0.35 - 0.55 0.5 0.05 0.45 0.5 1
Biol. Cond. Score 4 0 0 0 0 0 0 0 0 6
2. Mod. EPT 1 2 3 1 3 1 - 2 2 8
Cand/Ref (%%) 0.125 0.25 0.375 0.125 0.375 0.125 -—- 0.25 0.25 1
, Biot. Cond. Score 0 0 0 0 0 0 0 0 0 6
3. Mod. HBI 6 5.5 5.2 5.8 4.8 5.1 6.0 5.5 5.7 4.3
Cand-Refl 1.7 1.2 : 0.9 1.5 0.5 0.8 1.7 1.2 14 0
Biol. Cond. Score 0 2 4 0 6 4 0 : 2 0 6
4. % Dom. taxa 27 49 45 45 28 37 100 354 43 22
Cand-Refl 5 27 23 23 6 15 78 13 21 ¢
Biol. Cond. Score 6 0 0 0 6 4 o 4 . 2 6
5. % Mod. May. i 0 1 0 0 0 (4 0 0 25
Ref-Cand 24 25 24 25 25 25 25 25 25 0
Biol. Cond. Score 2 2 2 2 2 2 2 2 2 6
Tatal biological
Condition Score 12 4 6 2 14 10 2 8 4 30
% Comparability
10 reference 40 13 20 7 47 33 7 27 13
level of .
impairment Impaired Impaired Impaired Impaired Impaired Impaired Impaired Impaired Impaired

* Al Quer v Creek stations were compared to Wills Creek, which was used asap ¢ station.
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Index of Biotic Integrity (IBI) metric rankings for the eight sites upstream of Quemahoning

Attachment E
Reservoir in Quemahoning Creek (818E), Somerset County; July 1997.
(Ranking: 1 = Ummw - 8 = worst)
IBI ZMnH»nm 0101 0102 0103 0201 0202 0301 0302 0303
# of specles 3 1 , 5 6 7 4 7 2
# of salmonid sp 3 1 1 3 3 3 3 3
# of sculpin sp 1 1 1 5 5 5 5 1
# of salmonids & sculpins sep 3 1 1 5 5 5 5 3
# of cyprinid sp 1 1 5 3 8 5 5 3
# of darter sp 3 3 3 7 3 1 7 2
# of sucker sp 1 1 1 1 1 1 1 1
# of sunfish sp 2 1 7 5 7 2 5 4
# of intolerant sp 2 1 4 6 6 4 6 2
% of individuals that are tolerant mv 5 2 8 7 3 1 6 4
% of individuals that- are stenothermal coolwater 2 1 3 5 5 5 5 3
& coldwater
% of individuals that are generalists 8 2 6 1 3 7 5 4
% of individuals that are omnivores . 2 7 4 8 6 1 L 3
% of individuale that are generalists/omnivores 5 4 8 7 3 1 O 1
t of wnnw<wm=mpm that are insectivores 5 4 8 7 3 ) 6 B!
% of individuals that are top carnivore or 2 4 5 6 6 2 6 1
piscivore
% of individuals that are simple lithophilous sp 7 5 3 1 6 8 i 4
Ccatch-per-unit-effort (CPUE} (#/hr) 1 3 2 6 7 5 8 4
CPUE (#/hr}, excluding tolerant sp 1 2 6 7 5 4 7 3
Total score 57 45 81 96 92 65 99 49
3 1 5 7 6 4 8 2

Fi nking

Provided by the Pennsylvania Fish and Beat Commission

- —rrm
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<Default> - 4 Markers, Length = 4 miles, 680 feet Que Creek 0103 - 040° 05'24.6" N, 079° 04'51.0" W Que Creek 0101 - 040° 03° 53.9" N, 07
Que Creek 0201 - 040°06'46.1"N, 079°04'17.8" W Que Creek 0102 - 040° 04" 41.2" N, 079° 06 07.2" W

OMERSET Location: 040° 05' 19.4" N 079° 05'27.3" W
/16/98 Caption: Attachment F
Scale: 1 inch equals 2222 feet

Copyright (C} 1997, Maptech, Inc.




S JR B B BT b B

N

i PAIEY L .
SOMERSET)
BI64 11 SE

" SCALE 1:24000°
4]

* + + *

1 MILE

-

<Default> - 3 Markers, Length = 2 miles, 4750 feet
Que Creek 0302 - 040" 09°52.5" N, 079°01°50.8" W

Que Creek 0301 - 040°08°38.2"N, 079°03' 246" W
Que Creek 0202 - 040° 07'56.5" N, 079° 03'55.5" W

BOSWELL
116198 :
Scale: 1 inch equals 2000 feet

Location: 040° 08'52.0" N 079° 02'41.5" W
Caption; Attachment F

Copyright (C) 1997, Maptech, Inc.
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<Oofault> - 2 Markers, Length = 3 miles,

2282 feet

078" 56'21.9" W

Que Creek 0401 - 040° 11°31.1" N,

09’

37.7"N, 078

* 39

‘22.9" W

Name: HOOVERSVILLE
Date: 7/16/98
Scale: 1 inch equals 2000 feet

Location; 040° 10' 34.
Caption: Attachment F

1" N 078° 57" 56.1"

W

Copyright (C) 1997, M c.
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\ PA FISH AND BOAT COMMISSION :
COMMENTS AND RECOMMENDATIONS f 3-AL-9Y
-= March 25, 1998 ‘ '
Py SrrMaly
::f:jATER: Quemahoning Creek (818E) Section 01 - 04 comonerset .Countly
'EXAMINED: July 1997
BY: Gary Smith and Rick Lorson
Bureau Director Action: ' Date:
Division Chief Action: Date:
WW Unit Leader Action: . Date:
CW Unit Leader Action: Date:

AREA COMMENTS:

Quemahoning Creek (818E) originates in westcentral Somerset County and flows
northeastward for 33 km to its confluence with Stonycreek River south of
Benson, PA. Quemahoning Reservoir, a 364-ha private impoundment, is located
on the stream approximately 2.1 km upstream from the mouth. The purpose of
this survey was to: 1) assess water quality and the occurrence and abundance
of Quemahoning Creek's fish populations, 2) to compare the 1997 survey
#~=3gsults to those of 1983, 3) use data to update the fish management
& grategies for Quemahoning Creek, and 4) collect and enumerate all fish
ecies for Index of Biotic Integrity (IBI) metrics to monitor future water
quality improvements in Quemahoning Creek.

Water chemistry and fish communities in Quemahoning Creek have improved since
1983. The pH level at the nine sites were similar to or greater than the
levels in 1983. Total alkalinity at all sites had increased at least three
times the levels observed in 1983. Total number of fish species increased in
Sections 01, 03, and 04 from 1983 to 1997. In Section 02, total number of
fish species in 1997 was similar to the number in 1983. In spite of these
positives, there remain significant point scurce and non-point - source
pollution problems in the watershed. The 1997 survey from headwaters to the

mouth provides evidence of some specific areas and problems within the
watershed yet to be addressed.

Section 01 had the highest IBI ranking of the three sections upstream of the
reservoir. The habitat and fish community in Section 01 indicated that this
portion of Quemahoning Creek was impaired primarily by agriculture. Section
02 was the most degraded section of Quemahoning Creek due to mine drainage
and sewage. Section 03 had the second worst ranking of the three sections
upstream of the reservoir due primarily to mine drainage. Section 04 had
adequate water quality and physical habitat to support the best fish
community of the nine survey sites in 1997. The aquatic community of Section
04 of Quemahoning Creek and Stonycreek River downstream to the mouth can be

<f::?roved substantially by requiring a conservation release from Quemahoning
servoir.
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Mine drainage, siltation, and sewage affect Quemahoning Creek's aquatic life
throughout Section 01-03. - €onditions in Section 04 are impaired due to water

Reservoir are reduced to near zero due to the existing water allocati

permit. These factors need to be addressed if agquatic communities L, 7
Quemahoning Creek are going to improve.

AREA RECOMMENDATIONS:

1) Continue to manage Section 01-04 of Quemahoning Creek under the Natural

Yield Option. A severely limited recreatiocnal fishery currently exists
in Quemahoning Creek. :

2) Consider introducing smallmouth bass and/or fingerling trout in Section

03 to preovide a recreational fishery in Quemahoning Creek after water
quality improvements are made.

3) A follow-up survey should be conducted on Quemahoning Creek at the same
locations as the nine sites sampled in 1997 when water quality
improvements are made. - The same sampling protocol as in 1997 should be
followed, so that IBI metric values can be compared to the 1997 values,

4) Bank erosion, sedimentation, and mine drainage are problems in
Quemahoning Creek. A copy of this report should be sent to Dave Steele,
Manager, Somerset County Conservation District, 1590 North Center Avenue,
Suite 103, Somerset, PA 15501 and Pam Milavek, Pennsylvania Department of
Environmental Protection, Bureau of Abandoned Mine Reclamation, 122 South
Center Avenue, P.0O. Box 149, Ebensburg, PA 15931.

5) Provide a copy of this report to Leroy Young, Pennsylvania Fish and Bo~ )
Commission, Division of Environmental Services to assist in his effor,

to require a conservation release from Quemahoning Reservoir to improve//
the fish community in Section 04.

6) Efforts need to be made to identify and eliminate sources of sewage
entering Quemahoning Creek. a copy of this report should be sent to Tom

Proch, Pennsylvania Department of Environmental Protection, 400 Water
Front Drive, Pittsburgh, PA 15222.

7) Provide a copy of this report to Len Lichvar, cChairman, Stonycreek

Conemaugh River Improvement Project (SCRIP), P.O. Box 153, Johnstown, PA
15907-0153.

8) Provide a copy of this report to Cliff Guindon, Pennsylvania Game
Commission, Land Manager, P.O. Box A, Ligonier, PA 15658, for

consideration of a Pheasants Forever riparian area project on Quemahoning
Creek Section 01. ‘



PENNSYLVANIA FISH AND BOAT COMMISSION
BUREAU OF FISHERIES
FISHERIES MANAGEMENT DIVISION
Fisheries Management Area 8

Quemahoning Creek (818E) Management Report
Section 01 - 04

Prepared by
Gary Smith and Rick Lorson

Date Sampled: July 1997 Date Prepared: March 1998

Introducticn

Quemahoning Creek (818E) originates just south of Zimmerman, PA in
westcentral Somerset County. It flows northeastward for 33 km to
its confluence with Stonycreek River .south of Benson, PA.
Quemahoning Reservoir, a 364-ha private impoundment, is located on
the strean approximately 2.1 km upstream from the mouth. Land uses
in the 254 km’ watershed consist of agriculture and mining.
Agriculture, acid mine drainage, and sewage affect most of
Quemahoning Creek. The Department of Environmental Protection
Chapter 93 designation for Quemahoning Creek is cold Water Fishes
(CWF) (Pennsylvania Department of Environmental Resources 1593).
The Pennsylvania Fish and Boat Commission (PFBC) surveved Section
01-04 of Quemahoning Creek in 1583 to assess its potential as a
trout and/or warmwater fishery (Boyer et al. 1983):. Prior to 1983,
no PFBC surveys had been conducted on the stream. Quemahoning
Creek is divided into four management sections (Table 1).

A joint U.S. Geological Survey and Somerset County Conservation
District study was conducted from 1992 - 1594 to locate and sample
abandoned coal-mine discharges in the Stonycreek:  River Basin, to
prioritize the mine discharges for remediation, and to determine
the effects of the mine discharges on water quality of the
Stonycreek River and its major tributaries (Williams et al. 1996).
Williams et al. (1996) located, sampled, and prioritized 20 coal-
mine discharges in the Quemahoning Creek Basin (Table 2, Figure 1).
The prioritization was based only on the 1992 samples. The top
three discharges were (1) a discharge (USGS#208) to an unnamed
tributary above SR 4015 bridge in Quecreek, Pa, (2) a discharge
(USGS#176) to an unnamed tributary near Jenners, PA, and (3) a
discharge (USGS#172) on Twomile Run, which enters Quemahoning
Reservoir. The discharge at Quecreek, PA (USGS#208) was ranked as
the tenth worst discharge of the 270 discharges identified and
sampled in the Stonycreek River Basin. This same discharge had the
highest dissolved aluminum loading of the 270 discharges.

A treatment system was constructed near Jenners, PA to treat the




Quemahoning Creek (818E)

Page 2
mine discharge from USGS#176 (number 2 on priority 1list). The
plant came on-line in August/September 1997, No official

monitoring has been conducted on the treatment system as of January
1993.

Section 01 of Quemahoning Creek begins at the headwaters (River
Mile [RM] 20.63) and extends 8.4 km to 60 m upstream of the SR 4015
bridge in Quecreek, PaA (RM 15.39) (Figure 2). At the downstrean
boundary, the first large source of mine drainage (USGS#208) enters
Quemahoning Creek. Seventy-one percent of Section 01 is within 100
m of a road and 100% of the section is privately owned and open to
fishing (Table 3). It is accessible from SR 4009, SR 4015, T-448,
and other township roads. This section of Quemahoning Creek is low
gradient and meanders through primarily agricultural land.

Quemahoning Creek Section 02 starts 60 m upstream of the SR 4015
bridge (RM 15.39) and extends 6.8 km to the confluence with the
North Branch of Quemahoning Creek (RM 11.17). Seventy-six percent
of Section 02 is within 100 m of a road and 100% of the section is
privately owned and open to fishing (Table 4). It is accessible
from SR 4015, which follows along the creek from Quecreek to 2 km
north of Acosta. Section 02 had little potential as a recreatiocnal
fishery wunder the conditions in 1983 (Boyer et al. 1983),.
Siltation had degraded the habitat and the effect of acid mine
drainage was eminent. Hoffman Run, which receives acid mine
drainage, enters Quemahoning Creek in Section 02. The Jenner
Community Sportsmen's Club stocks trout upstream of Acosta and in
the vicinity of Quecreek.

Section 03 of Quemahoning Creek begins at the confluence with the
North Branch of Quemahoning Creek (RM 11.17) and extends 10.5 km to
the Quemahoning Reservoir (RM 4.64). Section 03 is less accessible
than Section 01 and 02 with 59% of the section within 100 m of a
rcad (Table 5), One hundred percent of the section is privately
owned and open to fishing. The gradient and habitat quality of
Section 03 increases as it approaches Quemahoning Reservoir.

Quemahoning Creek Section 04 starts at the outflow of the
Quemahoning Reservoir (RM 1.33) and extends 2.1 km to the mouth on
Stony Creek (RM 0.00) (Figure 3). Good access is available to
Section 04 with 76% of the section within 100 m of a road (Table
6) . During 1low flows, Section 04 may not receive water from
Quemahoning Reservoir, because a conservation release is not
required from the privately owned impoundment.

The purpose of this survey was to: 1) assess water guality and the
occurrence and abundance of Quemahoning Creek's fish populations,

2) to compare the 1997 survey results to those of 1983, 3) use data _

to update the fish management strategies for Quemahcning Creek, and
4) collect and enumerate all fish species for Index of Biotic
Integrity (IBI) metrics to monitor future water quality
improvements in Quemahoning Creek. Somerset County Conservation
District, Department of Environmental Protection - Bureau of

N e et e il
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_ Quemahoning Creek (818E) Page 3

Abandoned Mine Reclamation (Ebensburg Office), Stonycreek-Conemaugh
River Improvement Project (SCRIP), and Southern Alleghenies

Resource Conservation & Development assisted with the Quemahoning
Creek survey.

Methods

Two sites in Section 01 were surveyed in 1997 to characterize the
section. Site 0101 was located approximately 240.m downstream of
SR 4009 bridge at RM 18.62 (Figure 2). Site 0102 was located at
the T-436 bridge in Enoch, PA at RM 17.21. Both sites were at the
same location as Boyer et al. (1983) sites. '

Three sites in Section 02 were sampled in 1997 to represent the
section. Site 0103 was located 209 m downstream of the SR 4015
bridge in Quecreek, PA at RM 15.22, which placed it below the first
mine discharge (USGS#208). Site 0103 in 1997 differed from site
0103 in 1983.  Site 0103 in 1983 started at the SR 4015 bridge and
extended 240 m upstream of the first major source of mine drainage
(USGS#208). Site 0201 was located at the SR 4006 bridge in Acosta,
PA at RM 13.45. Site 0202 was located at the SR 4023 bridge below
the confluence with Hoffman Run but above the confluence with the
North Branch of Quemahonihg Creek at RM 11.85. Site 0201 and Site
0202 were at the same location as Boyer et al. (1983).

Three sites in Section 03 were surveyed in 1997 to characterize the
section. Site 0301 was located at the SR 4023 bridge south of
Jenners Crossroads at RM 10.53. Site 0302 was located at the Route
601 bridge in Boswell, PA at RM 7.87. Site 0303 was located 200 m
downstream of the Route 219 bridge at RM 4.94. All three sites
were at the same location as Boyer et al. (1983) sites.

One site in Section 04 was sampled in 1997 to characterize the
section. Site 0401 was located at the SR 4019 bridge below
Quemahoning Reservoir at RM 0.46 (Figure 3). This site was at the
same location as Boyer et al. (1983) site.

Data from Section 01-04 were collected for physical, chemical, fish
occurrence and abundance. Water gquality analysis, aquatic
marcoinvertebrates analysis, and habitat assessment were conducted
by the Department of Environmental Protection (DEP), Bureau of
Abandoned Mine Reclamation. Fish sampling was accomplished with a
Coffelt model BP-1C backpack electrofisher operated at 100-150

‘volts AC and 150 watts. Three netters were used at each site to

collect all fish. The assessment was conducted from July 22-24,
1997 according to Procedures for Stream and River Inventory
Information Input (Marcinko et al. 1986).

All fish species were collected and enumerated because the data
were used to calculate Index of Biotic Integrity (IBI) metrics.
The IBI is a composite index based on an array of ecological
attributes of fish communities in regards to: species richness,
indicator taxa, trophic guilds, fish abundance, and the incidence




bt et i

T e et L T - =

Quemahoning Creek (818E) ' Page 4

of hybridization, disease, and anomalies, The original IBI
contained 12 metrics and was developed by Karr (1981) for small,
warmwater streams in the Midwest. Each metric received a score of
five points if it had a value similar to that expected for a fish
community characteristic of a system with little human influence;
a score of one point if it had a value similar to that expected for
a fish community that deviates strongly from the reference
condition; and a score of three points if it deviated somewhat from
reference expectations. An IBI score is computed. by summing each
metric score. An IBI score reflects the overall integrity of a
Stream compared to a non-impaired stream. Since Karr's original
version was developed, others have built on the original’s
fundamentals, modifying it for other regions and different
ecosystems (Leonard and Orth 1986; Lyons 1992, Lyons et al. 199s6).
The new versions still had the multimetric structure, but differed

from the original in the quantity, scoring, and in the use of neyw
metrics.

Currently, Pennsylvania does not have a version of the IBI to
evaluate streams in the state. However, a one year project by the
PFBC initiated the process to develop IBI metrics that would be
used for Pennsylvania streams (Smith et al. 1997). Metric testing

determines which metric discriminates between the non-impaired

sites and the severely impaired sites. Smith et al. (1997) tested
only species richness metrics because the historical PFBC database

contained only bresence/absence data on non-game fish. Fish
abundance data for all fish species from potential reference sites
are needed to further test IBI metrics. The PFBC's Fisheries

Management Division started collecting IBI data for potential
reference sites in 1997 for coldwater streams.

Given the status of the undeveloped Pennsylvania IBI, IBI metrics
for this study were extracted from Karr (1981), Lyons (1992), Lyons
et al. (1996), Ohio Environmental Protection Agency (1987), and

Smith et al. (1997). Life history and pollution tolerance
designations for fish species collected in Quemahoning Creek were
taken from Smith et al. (1997) (Table 7). Each metric was computed

from the data, but a score was not assigned to each metric because
reference conditions from Pennsylvania streams and scoring criteria
are not available. Therefore, an IBI score was not computed for
the survey sites. Each metric was ranked from 1 to 8 based upon
the metric value at the eight survey sites upstream of Quemahoning
Reservoir. Section 04 was not ranked because it has different
environmental variables from being downstream of the reservoir. A&
rank of 1 was assigned to the metric if the metric value
represented the best stream condition among the eight sites. Lower
rankings were given to metrics as the metric value represented
worse stream condition among the eight sites. Metric rankings were

summed to provide a total ranking for the eight sites upstream of
Quemahoning Reservoir.

The IBI rankings will provide: (1) comparisons among the eight
sites upstream of Quemahoning Reservoir surveyed in 1997 and (2) a
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tool toc measure the degree of change for future improvements to
Quemahoning Creek.

Results

SECTION 01
Site 0101 (RM 18.62)

Land use types at Site 0101 consisted of row crops, pasture, and
grass fields. The canopy was open and consisted of agricultural
row crops, pasture, and tag alders along the bank. The streambanks
were moderately eroded. Silt was the dominant substrate at the
site. Site 0101 was low gradient, which resulted in low velocity
flows. Elodea Elodea canadensis was very abundant, The pH level
increased from 6.9 standard units (SU) in 1983 to 7.2 SU in 1997

(Table 3). Total alkalinity increased from 17 mg/l in 1983 to 64
mg/l in 1997.

Eleven species of fish were collected in 1997 compared to 7 species
in 1583 (Table 8). Redside dace Clinostomus elongatus, blacknose
dace Rhinichthys atratulus, bluegill Lepomls. macrochirus, mottled
sculpin Cottus bairdi, and green sunfish Lepomis cyanellus were
present in 1997 but not in 1983. Northern hog sucker Hypentelium
nigricans was collected in 1983 but not in 1997. Creek chub
Semotilus atromaculatus was the most abundant species at Site 0101
with 186 collected (Table 9). White sucker Catostomus commersoni
and blacknose dace were the second and third most abundant species,
respectively. Total catch-per-unit-effort (CPUE) at Site 0101 was

the highest from the nine sites in 1997 (Table 10). Two intolerant
species (redside dace and mottled sculpin) were collected at this
site. Eighty-seven percent of the individuals were tolerant
species. The trophic composition of the fish community was
primarily generalists and omnivores. :

Site 0102 (RM 17.21)

Flow at Site 0102 was slow due to the low gradient. Partial

shading was present from trees and shrubs along the streambanks.
The bank vegetation did not provide much stability because the
banks were heavily eroded. Silt covered the streambed and was deep
in several pools. Total alkalinity and pH at Site 0102 were
-similar to the levels at Site 0101 (Table 3). The pH level
increased slightly from 7.1 SU in 1983 to 7.3 SU in 1997.
Alkalinity increased from 18 mg/l in 1983 to 58 mg/l in 1997.

The total number of fish species at Site 0102 increased from 8
species in 1983 to 13 species in 1997 (Table 11). Seven species
were collected in 1997 but not in 1983. Blacknose dace and
northern hog sucker were sampled in 1983 but not in 1997. A 182-mm
brown trout, which appeared to be wild, was collected in 1997.
White sucker was the dominant species at Site 0102 with 183
individuals collected (Table 9). Mottled sculpin, a coldwater
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Species, were common at Site 0l102. Three intolerant species
(redside dace, rock bass Ambloplites rupestris, and mottled
sculpin) were present at this site (Table 10). Fourteen percent of

the individuals at Site 0102 were stenothermal coldwater and
coolwater species, which was the highest percentage of the nine
sites - surveyed in 1997, The trophic composition of the fish
community was primarily generalists and omnivores,

SECTION 02

Site 0103 (RM 15.22)

Site 0103 in Section 02 was different from site 0101 and 0102 in
habitat, chemical parameters, and fish occurrence. The stream
gradient was higher than in Section 01, and rubble and boulders
were present on the streambed. However, “yellow boy” covered the
Substrate. The pH of 6.6 SU in 1997 was higher than the pH of 6.3
SU in 1983 (Table 4). Total alkalinity increased from 8 mg/l in
1983 to 56 mg/l in 1997. Iron loading at Site 0103 was 22.78
lbs/day, which was five times greater than the level at Site 0102.

Along with the mine drainage source, sewage is a’'problem at Site
0103. Two sewage discharges from residential homes were entering
Quemahoning Creek. The discharges were located 80 m and 200 m
below the SR 4015 bridge.

Six species of fish were collected in 1997 compared to 12 species
in 1983 (Table 12). This is not a good comparison, because Site
0103 in 1983 started at the SR 4015 bridge and extended
approximately 240 m upstream of the first major source of mine
drainage. Blunthose minnow Pimephales notatus, redside dace, and
all centrarchid species collected .in Secticn 01 in 1997 were not
present at Site 0103. White sucker, blacknose dace, and creek chub
comprised of 98% of the individuals collected at the site (Table
10). All three species are considered tolerant of pollution. A

265-mm brown trout was collected and appeared to be of hatchery
origin.

Site 0201 (RM 13,45)

Stream gradient at Site 0201 was low. Habitat consisted of slow
velocity pools with dense spatterdock Nuphar advena that choked the
Stream channel. Electrofishing efficiency was reduced due to
obstructed vision from the spatterdock and water turbidity. Neo
riffles were present in the 200 m site. Trees and shrubs provided
partial shading. Streambanks were moderately eroded, and silt
covered the streambed. Two sewage discharges were coming into
Quemahoning Creek at this site. Similar to the sites upstream, pH
and alkalinity increased since the 1983 survey. The pH level was
6.9 SU, and alkalinity was 5¢ mg/1l in 1997 (Table 4).

Number of fish species at Site 0201 was reduced from the number of
species in Section 01. Five species were collected in 1997
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compared to six species in 1983 (Table 13). Creek chub and
pumpkinseed Lepomis gibbosus were collected in 1997 but not in
1983. Blacknose dace, johnny darter Etheostoma nigrum, and mottled
sculpin were present in 1983 but not in 1997. White sucker
dominated the total catch with some large individuals (Table 9).
Ninety-seven percent of the individuals collected were tolerant
species (Table 10). The trophic composition of the fish community
at Site 0201 is predominantly generalists/omnivores.

Site 0202 (RM 11.85)

Similar to the survey sites upstream, excluding Site 0103, Site
0202 had no riffles, unstable streambanks, and a silt-covered
Streambed. The pH level increased slightly from 6.5 SU in 1983 to

6.7 SU in 1997 (Table 4). Alkalinity increased from 10 mg/l in
1983 to 32 mg/l in 1997, '

Site 0202 had the lowest species total of the nine sites surveyed
in 1997. Four fish species were collected in 1997, which was an
increase of one species from 1983 (Table 14). Brown bullhead

Ameiurus nebulosus was collected in 1997 but not in 1983. Thirty-
six individuals from the four species were collected at Site 0202,

which was the second lowest total CPUE from the nine survey sites
(Table 9 and 10).

SECTION 03
EiLﬁ_ﬂiﬂl_iBM_lQLﬁll

Quemahoning Creek at Site 0301 was noticeable larger than the
upstream sites due to the North Branch of Quemahoning Creek
entering Quemahoning Creek. Deep pools were present with some of
them unwadeable. Streambanks were moderately eroded. Substrate
consisted of .rubble and silt. Some woody debris was present
underneath the water surface, which provided fish cover. The site
ended in the middle of a deep pool. The pH level of 6.4 SU in 1997
was similar to the pH in 1983 (Table 5). Total alkalinity
increased from 8 mg/l in 1983 to 22 mg/l in 1997. :

Fish species occurrence increased dramatically from the previous
survey. Ten species were collected in 1997 compared to one species
in 1983 (Table 15). Site 0301 was the upstream-most site in 1997
that blackside darter Percina maculata and fantail darter

'Etheocstoma flabellare were collected. Seventy percent of the

individuals were tolerant species, which was the second lowest
percentage of the nine sites (Table 10).

Site 0302 (RM 7.87)
The first 50 m of Site 0302 contained a pool/riffle mix, and the
next 50 m consisted of deep pools with some portions too deep to

wade. Silt and “yellow boy” covered the substrate. Streambanks
were heavily eroded. The pH level of 6.5 SU in 1997 increased from
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the pH level of 6.2 SU in 1983; however, it was lower than the PH
level at Site 0301 in 1997 (Table 5). Alkalinity increased from 12

mg/l in 1983 to 46 mg/l in 1997. Water was turbid, which reduced
the electrofishing efficiency.

Site 0302 had the lowest total number of fish species along with
Site 0202. The number of species at Site 0302 increased from two

in 1983 to four in 1997 (Table 16). Pumpkinseed and blacknose dace
were found in 1997 but not in 1983. Site 0302 had the lowest total
CPUE than any of the nine survey sites (Table 10). Ninety-one
percent of the individuals were tolerant species.

Generalists/omnivores were the predominant trophic group at Site
0302,
Site 0303 (RM 4.94)

Habitat at Site 0303 was better than most sites upstream. Stream
gradient was higher and water velocity was fast; hence, several
riffles and runs were present. This was the first site where the

" water was not turbid. Boulder, rubble, and silt were the main
* substrate types at this site. The substrate was still iron

stained, but not to the degree that other sites were. Streambanks
were stable, and trees were present along the banks. Total
alkalinity and pH increased from the last survey in 1983, which was
the trend at the upstream sites (Table 5). The pH level increased

from 6.7 SU in 1983 to 7.0 SU in 1997. Alkalinity increased from
11 mg/l in 1983 to 38 mg/l in 1997.

Twelve fish species were collected in 1997 compared to nine species
in 1983 (Table 17). Blacknose dace, largemouth bass Micropterus
salmoides, fantail darter, mottled sculpin, bluntnose minnow, and
blackside darter were sampled in 1997 but not in 1983, Common
shiner Luxilus cornutus, brown bullhead, black crappie Pomoxis
nigromaculatus were present in 1983 but not in 1997. White sucker
and blacknose dace were the first and second most abundant fish at
Site 0303, respectively (Table 9). Eighty-four percent of the
individuals collected were tolerant species (Table 10). The

trophic composition of the fish community was predominantly
generalists/omnivores.

SECTION 04

Site 0401 (RM 0.46)

Site 0401 is the only survey site below the Quemahoning Reservoir.
Substrate types consisted of rubble, gravel, and silt. Trees along
the bank provided partial shading to the stream channel.
Streambanks were moderately eroded. The pH level of 7.0 SU in
1997 was similar to the level in 1983 (Table 6). Total alkalinity
increased from 9 mg/l in 1983 to 26 mg/l in 1997. A sewage odor
was present at this site.

Site 0401 had the highest number of fish species. Fifteen species

NS
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were collected in 1997 compared to nine species in 1983 (Table 18).

Eight species, 1including brown trout and smallmouth bass
Micropterus dolomieui, were collected in 1997 but not in 1983. The
one brown trout collected was 265 mm. Blacknose dace and

largemouth bass were present in 1983 but not in 1997. Site 0401
was the only survey site in 1997 where northern hog sucker was
collected. Site 0401 had the lowest percentage of individuals that
are tolerant species at 24% and generalists/omnivores at 21% (Table
10). Site 0401 had the highest percentage of individuals that are
insectivores at 78% and the highest CPUE of all individuals
excluding tolerant species.

Discussion

Water chemistry and fish communities in Quemahoning Creek have
improved since 1983. The pH level at the nine sites were similar
to or greater than the levels in 1983. Total alkalinity at all
sites had increased at least three times the levels observed in
1983. Total number of fish species increased in Sections 01, 03,
and 04 from 1983 to 1997. In Section 02, total number of fish
species in 1997 was similar to the number in 1983. In spite of
these positives, there remain significant point source and non-
point source pollution problems in the watershed. The 1997 survey
from headwaters to the mouth provides evidence of some specific
areas and problems within the watershed yet to be addressed.

To assess the overall health of the fish community throughout
Quemahoning Creek, IBI metrics were computed for each site and
ranked relative to other sites in Quemahoning Creek. Most
applications o©f the IBI have been used on warmwater streams.
Quemahoning Creek can be characterized as a coldwater stream at
least in Section 01 and 02. Some of the metrics, such as number of
sunfish species, used in this study may not be suitable. However,
until further testing of IBI metrics for Pennsylvania streans,
these metrics will be used to examine the fish communities in
Quemahoning Creek during 1997.

In warmwater streams, the number of fish species (or species
richness) decrease with most types of degradation. Environmental
degradation often will increase the number of species in coldwater
streams, but the severest types of degradation can cause a decline
in number of species. Number of fish species ranking for
Quemahoning Creek sites was based on the idea of a higher number of
species, the better the stream condition. Section 01 had a high
number of species. The number of species decreased in Section 02,
which is below USGS#208 discharge at Quecreek, PA. Species
richness increased at Site 0301, but declined at Site 0302. Site
0302 is below Beaver Dam Creek, which receives mine drainage from
USGS#173 and a newly-discovered discharge below Stoughton Lake.
The number of species increased at Site 0303 and Site 0401.

The number of intolerant species ranged between 2 and 3 at Site
0101, 0102, 0303, and 0401. Zero or one intolerant species was
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found from Site 0103, 0201, 0202, 0301, and 0302.

The percent of individuals that were stenothermal (narrow
preference) coldwater and coolwater species was highest at Site
0102 (14%). Site 0101 had the second highest percentage at 5%.
These two highest percentages alsoc occurred above the USGS#208
discharge at Quecreek, PA. A high-quality coldwater stream in
Wisconsin has 86-100% of the fish community as stencthermal
coldwater and coolwater individuals (Lyons et al..1996).

The percent of individuals that were generalists/omnivores and the
percent of individuals that were insectivores were inversely
related in Quemahoning Creek. When one metric value was high, the
other metric value was low. Sites from 0101 to 0302 had greater
than 70% of the fish community comprised of generalists/omnivores.
Generalists/omnivores can feed on a variety of food items. A high
percentage of non-specialized trophic species usually indicates a
degraded system. Top carnivores such as trout or black bass made
up a very small percentage of the population.

The abundance metrics indicate that Site 0401, 0303, 0101, and 0102
contained higher number of fish than the other five sites. Catch-
per-unit-effort, excluding tolerant species, was highest at Site
0401. Site 0101 had the highest CPUE for all species and second
highest CPUE, excluding tolerant species.

Final metric ranking of the sites upstream of Quemahoning Reservoir
indicates that Site 0102 was the best site followed by Site 0303,
and Site o0101. Site 0302 and 0201 were the most degraded and
second-most degraded sites surveyed in 1997 based on IBI fish
community metrics, respectively. These rankings correspond well to

the chemical and physical characteristic observed at the survey
sites.

Section 01 had the highest ranking of the three sections upstream
of the reservoir with a mean ranking of 2. The habitat and fish
community in Section 01 indicated that this portion of Quemahoning
Creek was impaired primarily by agriculture. Silt covered the
streambed, which did not allow availability to coarse substrate,
and water was turbid. Suspended solids can increase downstrean
drifting of invertebrates, and deposited sediment decreases the
habitat of invertebrates that inhabit the interstitial spaces with
the streambed (Waters 1995). These factors drastically reduce the
fish food source for insectivores. Streambanks were moderately to
heavily eroded from runoff of agricultural fields and unstable
banks from livestock pasturing through the stream. Fish community
in Section 01 was predominantly tolerant species, which are
generalists/omnivores. Pollution from agriculture needs to be
addressed to improve conditions in Section 01. Riparian vegetated
buffer strips along the creek would help stabilize the banks and
reduce nutrient loading entering Quemahoning Creek. A Pheasants
Forever riparian area project, similar to the project on Pike Run,

Washington County, would be beneficial to Section 01 of Quemahoning ~ ™
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Creek. A copy of this report will be provided to Cliff Guindon,
Pennsylvania Game Commission, for consideration of a Pheasants
Forever riparian area project on Quemahoning Creek Secticn 01.
Improved riparian agricultural practices would likely improve the
aquatic community and habitat (aguatic and terrestrial).

Section 02 was the most degraded section of Quemahoning Creek with
a mean ranking of 6. The USGS#208 mine discharge and sewage affect
the aguatic communities at Site 0103 and 0201. Greater than 97% of
the fish community at Site 0103 and 0201 were comprised of tolerant
species, which are generalist/omnivore feeders. The fish community
at Site 0202 was further impaired by acid mine drainage coming from
Hoffman Run. On July 21, 1997, Hoffman Run had a pH of 4.4, total
alkalinity of 0 mg/l, and total iron loading of 89 lb/d. The three
sites in Section 02 had only one intolerant species present and
fish abundance was greatly reduced. The USGS#208 mine discharge
had a recorded dissolved aluminum concentration of 120 mg/l in
August 1992. The high aluminum concentration measured in 1992

‘contrlbuted to USGS#208 dlscharge receiving the highest

prioritization for remediation in the watershed (Wllllams et al.
1996) . Aluminum concentration for USGS#208 discharge in 1993 and
1994 was 0.4 mg/l. It is possible that the 1992 aluminum
concentration was incorrect. The USGS#208 discharge may no longer
be considered as the first priority for remediation (D. Steele,
Somerset County Conservation District, personal communication), but
it is still contributing the largest manganese loading, sulfate
loading, total heated acidity loading, and fourth largest iron
loading of the mine discharges entering Quemahonlng Creek.
Therefore, USGS#208 should still be one of the mine discharges
considered for remediation.

Section 03 had the second worst ranking of the three sections
upstream of the reservoir with a mean ranking of 5. Stream
conditions improved from Site 0202 to Site 0301. Number of species
increased from 4 at Site 0202 to 10 at Site 0301. The percent of
individuals that are tolerant species and generalists/omnivores
decreased from Site 0202 to Site 0301. Fish abundance also
increased from Site 0202 to Site 0301. However, acid mine drainage
was still present at Site 0301. Water quality declined from Site
0301 to Site 0302, The USGS#176 and USGS#173 discharges, and a
newly-discovered mine discharge enters Quemaheoning Creek between
Site 0301 and 0302. As of September 1997, USGS#176 discharge is
being treated near Jenners, PA. In July 1997, DEP Bureau of
Abandoned Mine Reclamation discovered a mine dlscharge coming up in
a wetland below Stoughton Lake on Beaver Dam Creek. Discharge
rates from the seepage have been recorded up to 4,000 gallons per
minute. Total iron loading has been measured at approx1mate1y 500
lb/d. It is suspect that the newly-discovered discharge is the
largest contributor of iron to Quemahoning Creek. The USGS#173
discharge is located close to the newly-discovered discharge.
Efforts should be made to remediate these two dlscharges. The fish
community at Site 0303 is influenced by fish moving upstream 0.3
miles from Quemahoning Reservoir. Yellow bullhead, bluegill,
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yellow perch, and largemouth bass have moved up to Site 0303 from
the reservoir. Conditions were better at Site 0303 than at Site
0302, but the substrate was still covered by “yellow boy”. Habitat
in Section 03 is suitable for smallmouth bass. If water quality
improves, smallmouth bass may be considered for reintroduction.
Fingerling trout stocking may be another consideration. We have
already documented browrt trout moving from Quemahoning Reservoir to
Higgins Run to spawn (Lorson and Miko 1994). Currently, brown
trout from the reservoir may be avoiding moving into Section 03 of
Quemahoning Creek due to degraded water quality.

Section 04 had adequate water quality and physical habitat to
support the best fish community of the nine survey sites in 1997.
Several habitat types (riffle, run, and pool) and gravel and rubble
were present at this site. Quemahoning Reservoir traps much of the
sediment and metals before they reach Section 04. Site 0401 fish
composition is influenced by the impoundment and Stonycreek River.
Bluegill, pumpkinseed, yellow perch, brown bullhead, and yellow
bullhead probably moved from the reservoir into Section 04.
However, Section 04 has been plagued by a water quantity problem
(Arway-PFBC to Martino-DEP correspondence 1998). On July 23, 1997,
DEP measured a flow of 9,309 gallons per minute upstream of the
reservoir compared to only 485 gallons per minute downstream of the
dam. The aquatic community of Section 04 of Quemahoning Creek and
Stonycreek River downstream to the mouth can be improved

substantially by requiring a conservation release fronm Quemahoning
Reservoir.

Mine drainage, siltation, and sewage affect Quemahoning Creek's
aquatic. life throughout Section 01-03. Conditions in Section 04
are impaired due to water quantity during time periods when
conservation releases from Quemahoning Reservoir are reduced to
near zero due to the existing water allocation permit. These
factors need to be addressed if aguatic communities in Quemahoning
Creek are going to improve.

A follow-up survey should be conducted on Quemahoning Creek at the
same locations as the nine sites sampled in 1997 when improvements
to the water quality are made. The same sampling protocol as in
1997 should be followed, so that IBI metric values can be compared
to the 1997 values..

v ™
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Management Recommendations

Continue to manage Section 01-04 of Quemahoning Creek under
the Natural Yield opticn. A severely limited recreatiocnal
fishery currently exists in Quemahoning Creek.

Consider introducing smallmouth bass and/or fingerling trout
in Section 03 to provide a recreational fishery in Quemahoning
Creek after water quality improvemepts are made.

A follow-up survey should be conducted on Quemahoning Creek at
the same locations as the nine sites sampled in 1997 when
water quality improvements are made. The same sampling
protocol as in 1997 should be followed, so that IBI metric
values can be compared to the 1997 values.

Bank erosion, sedimentation, and mine drainage are problems in
Quemahoning Creek. A copy of this report should be sent to
Dave Steele, Manager, Somerset County Conservation District,
1590 North Center Avenue, Suite 103, Somerset, PA 15501 and
Pam Milavek, Pennsylvania Department of Environmental
Protection, Bureau of Abandoned Mine Reclamation, 122 South
Center Avenue, P.O. Box 149, Ebensburg, PA 15931.

Provide a copy of this report to Lerocy Young, Pennsylvania
Fish and Boat Commission, Division of Environmental Services
to assist in his efforts to require a conservation release
from Quemahoning Reservoir to improve the fish community in
Section 04.

Efforts need to be made to identify and eliminate sources of
sewage entering Quemahoning Creek. A copy of this report
should be sent to Tom Proch, Pennsylvania Department of
Environmental Protection, 400 Water Front Drive, Pittsburgh,
PA 15222.

Provide a copy of this report to Len Lichvar, cChairman,
Stonycreek Conemaugh River Improvement Project (SCRIP), P.O.
Box 153, Johnstown, PA 15907-0153.

Provide a copy of this report to Cliff Guindon, Pennsylvania
Game Commission, Land Manager, P.O. Box A, Ligonier, PA 15658,
for consideration of a Pheasants Forever riparian area project
on Quemahoning Creek Section 01.




i L e e e ——— R STHRL SPRIER, X

S ’

Literature Cited

Arway, J. 1998. Memo to D. Martin, Division of Dam Safety Chief,
Pennsylvania Department of Environmental Protection, regarding
Quemahoning Dam, Somerset County, conservation release,
February 3, 1998. Pennsylvania Fish and Boat Commission files.
Division of Fisheries Managemeht. Fisheries Management Area 8.
Somerset, Pennsylvania.

Boyer, Plewa, and Criswell. 1983. Quemahoning Creek stream survey
report. Pennsylvania Fish and Boat Commission files.
Division of Fisheries Management. Fisheries Management Area. 8.
Somerset, Pennsylvania.

Karr, J.R. 1981. Assessment of biotic integrity using fish
communities. Fisheries 6(6):21-27.

Leonard, P.M. and D.J. Orth. 1986. Application and testing of an
index of biotic integrity in small, cooclwater streams.
Transactions of the American Fisheries Society 115:401-414.

Lorson, R.D., and D. Miko. 1994. Higgins Run (818E) management
report, Section 01 and 02. Pennsylvania Fish and Boat
Commission files. Division of Fisheries Management.
Fisheries Management Area 8. Somerset, Pennsylvania.

Lyons, J. 1992. Using the index of biotic integrity (IBI) to
measure environmental quality in warmwater streams of
Wisconsin. General Technical Report NC-149. St. Paul MN: U.S.
Department of Agriculture, Forest Service, North Central
Forest Experiment Station.

Lyons, J., L. Wang, and T.D. Simonson. 1996. Development and
validation of an index of biotic integrity for coldwater

-streams in Wisconsin. North American Journal of Fisheries
Management 16(2):241-256. '

Marcinko, M.T., R.D. Lorson, and R. Hoopes. 1986. Procedures for

stream and river inventory information input. Pennsylvania
Fish and Boat Commission files. Division of Fisheries
Management. Fisheries Management Area 8, Somerset,
Pennsylvania.

Ohio Environmental Protection Agency. 1987. Biological criteria
for the protection of aquatic life: Volumes I-III. Volume I.
The role of biological data in water quality assessment.
Volume II. Users manual for biological field assessment of
Ohio surface waters. Volume III. Standardized biological field
sampling and laboratory methods for assessing fish and
macroinvertebrate communities. Chio EPA, Division of Water
Quality Monitoring and Assessment, Surface Water Section,
Columbus, Ohio (updated 1988,1989).

N

S

“



Pennsylvania Department of Environmental Resources. 1993.

Department of Environmental Resources Chapter 93. Water

" guality standards. Bureau of Water Quality Management.
pDivision of Assessment and Standards. Harrisburg,
Pennsylvania.

Smith, G.A., C.L. Wright, and R.M. Spear. 1997. Pennsylvania fish
metrics development project. J. Arway and R.T. Greene,

editors. Report of the Pennsylvania Fish and Boat Commission
to the Pennsylvania Department of Environmental Protection.

Waters, T.F. 1995. Sediment in streams: sources, biological
effects, and control. American Fisheries Scciety, Monograph 7,
Bethesda, Maryland. ’

Williams, D.R., J.I. Sams III, and M.E. Mulkerrin. 1996. Effects
of coal-mine discharges on the quality of the Stonycreek River
and its tributaries, Somerset and Cambria counties,
Pennsylvania. USGS, Water-Resources Investigations Report 96-
4133, Lemoyne, Pennsylvania.




L 8 L b A & b b i A s he st 2 i - oo,

Table 1. Section catalog for Quemahoning Creek (818E), Somerset
County; 1993,

Section Section . Boundary Management
No. length limits designation
(km)
c1 8.4 UPS: Headwaters (RM 20.63) Natural
. Yield

DNS: 60 m upstream of SR
4015 bridge at Quecreek

(confluence with unnamed
tributary) (RM 15.39)

02 6.8 UPS: 60 m upstream of SR Natural
4015 bridge at Quecreek Yield
" (confluence with unnamed
tributary) (RM 15.39)

DNS: Confluence with the
North Branch of Quemahoning
Creek (RM 11.17)

03 10.5 UPS: Confluence with the Natural
North Branch of Quemahoning Yield
Creek (RM 11.17)

DNS: Quemahoning Reservoir

(RM 4.64)

04 2.1 UPS: Outflow at the . Natural
Quemahoning Reservoir (RM Yield
1.33)

DNS: Mouth on Stonycreek
River (RM 0.00) :




Table 2.

Prioritization

index (PI) for coal-mine

discharges in

the

Quemahoning Creek Basin, Somerset County; 1992. Taken from Williams

et al. (1996).

Site pH Iron, Acidity, Sulfate, Aluminum, Manganese, Discharge PIL

no. (sU) total total total dissolved toal {lb/d (gal/min)

{1lb/d heated (lb/d as {lb/d as as Mn)
as Fe) (lb/d as S04) Al)
Caco3)

208 6.2 16.60 3,050.00 5,830.0 539.00 58.30 574.0 1
176 5.9 436.00 642.00 1,780.0 0.40 24.20 330.0 2
172 2.8 2.38 93.60 342.0 8.64 5.04 30.0 3
173 6.2 192.00 <0.01 4,570.0_ 1.13 24.80 470.0 4
259 6.3 1.87 <0.01 4,580.0 1.35 1.98 867.0 5
174 5.0 16.20 30.60 83.7 0.07 1.17 7.5 6
175 .3.2 2,22 7.20 28.8 0.32 0.66 5.0 7
209 3.5 6.68 <0.01 230.0 o 0.15 0.92 64.0 8
48 4.5 0.61 4.80 53.8 | 0.27 0.87 8.0 9
258 3.8 1.51 6.42 38.4 0.21 0.33 3.3 10
54 6.7 10.50 <0.01 129.0 0.19 0.84 111.0 11
53 3.6 0.07 3.97 28.2 ’ 0.43 0.04 4.6 12
171 6.6 0.79 <0.01 124.0 0.11 0.42 69.0 13
47 3.2 0.73 3.69 14.8 0.17 0.27 1.6 14
183 4.2 0.05 1.44 7.6 0.14 0.10 3.0 15
92 5.8 0.02 0.24 22.4 <0.01 0.02 1.7 16
182 5.2 0.;8 0.20 1.4 <0.01 0.03 1.0 17
52 3.8 0.02 0.12 1.3 <0.01 <0.01 0.2 18
256 5.8 <0.01 0.05 0.3 <0.01 <0.01" 0.8 19
_ 257 6.9 <0.01 <0.01 4.1 <0.01 <0.01 1.1 20




Table 3. Sccial, physical, and chemical characteristics of Section

01 of Quemahoning Creek (818E), Somerset County; 1983 and 7N
19297. ' ‘
N S
Characteristics Description

USGs Quadrangle

R13 (Somerset)

Social:
Ownership
Date Assessed 4/83
% Public 0
% Private (open) 100
% Private (closed) 0
Road Accessibility
Date Assessed 4/83
% within 100 m 71
% within 300 m 100
% within 500 m 100
Parking
Date Assessed
Spaces (#/km)
Human Population
Census Year 1980 A
Density (#/sq km) 44 :
./
Physical:
Length (km) 8.4
Mean width (m) 5.4
Substrate ' Site 0101 - silt
Site 0102 - sSilt
Chemical Site 0101 Site 0102
5/83 7/97 5/83 7/97
Air Temperature (°C) - 16.0 NA 15.0 “NA
Water Temperature (°C) 11.6 19.5 7.0 20.0
pH (standard units) 6.9 7.2 7.1 7.3
Specific Conductance (umhos) NA 460 220 360
Tectal Alkalinity (mg/l) 17 64 18 58
Total Hardness (mg/l) 56 114 45 20
Dissolved Oxygen (mg/l) 9.4 NA 10.4 NA
- N,
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Table 4. Social, physical, and chemical characteristics of Section
02 of Quemahoning Creek (818E), Somerset County; 1983 and
1997. .

Characteristics Description

USGS Quadrangle

Social:

Ownership

Date Assessed
Public
Private
Private

o o\ o

Road Accessibi
Date Assessed
within
within
within

P 9P o¢

Parking
Date Assessed
Spaces (#/km)

Human Populati
Census Year
Density (#/sgq

Physical:
Length (km)
Mean width (m)
Substrate

Chemical

Air Temp. (°C)
Water Temp. (°C)

pH

Spec. Cond. (umhos)
Alkalinity (mg/1)
Hardness (mg/l)
Dis. Oxygen (mg/1l)

(open)
(closed)

lity

100 m

300 m

S00 m

on

km)
Site 0103
5/83 7/97
16.0  NA
11.7 16.0
6.3 6.6
230 480

8 56

800 182
12.4 NA

R13 (Somerset)
Q13 (Boswell)

4/83
0
100
0

4/83
76
100
100

1980
26

6.8
6.2

Site 0103 - Boulder, Rubble, Silt

Site 0201 - Ssilt
Site 0202 -~ silt

Site 0201
6/83 7/97
21.0 NA
14.5 19.0
6.7 6.9
210 440
16 56
80 161
8.2 NA

6/83 7/97
19.0 KA
12.0 18.5
6.5 6.7
360 520
10 32
232 240
9.0 NA




Table 5. Social, physical, and chemical characteristics of Section

03 of Quemahoning Creek (8183), Somerset County; 1983 and PR
1997. _ \

S
Characteristics : Desgription
USGS Quadrangle Q13 (Boswell)
Q14 (Hooversville)
Social: '
Ownership
Date Assessed 4/83
% Public 0
% Private (open) _ 100
% Private (closed) , 0
Road Accessibility
Date Assessed ' 4/83
% within 100 m 59
% within 300 m 100
% within 500 m 100
Parking
Date Assessed
Spaces (#/km)
Human Population
Census Year 1990 AN
Density (#/sq km) 33 ° :
.
Physical:
Length (km) 10.5
Mean width (m) . ) 15.2
Substrate Site 0301 - Rubble, silt
' : Site 0302 - Rubble, Silt
Site 0303 - Boulder, Rubble, Silt
Chemical Site 0301 Site 0302 Site 0303 .
6/83 7/97 6/83 7/97 6/83 7/97
Air Temp. (°C) 22.0 NA 22.0 NA 26.0 NA
Water Temp. (°C) 16.0 20.0 11.0 19.0 19.0 19.5
pH 6.3 6.4 6.2 6.5 6.7 7.0
Spec. Cond. (umhos) 195 390 210 410 310 550
Alkalinity (mg/1l) 8 22 o 12 46 11 33
Hardness (mg/l) 80 175 144 245 120 254
Dis. Oxygen (mg/1l) 8.0 NA 8.0 NA 9.9 NA
77N
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Table 6. Social, physical, and chemical characteristics of Section
04 of Quemahoning Creek (818E), Somerset County; 1983 and

1997.

Characteristics

Description

' USGS Quadrangle

Social:
Ownership
Date Assessed
Public
Private (open)
Private (closed)

o ¢ oV

Road Accessibility
Date Assessed
% within 100 m
% within 300 m
% within 500 m

Parking
Date Assessed
Spaces (#/km)

Human Population
Census Year
Density (#/sq km)

Physical:
Length (km)
Mean width (m)
Substrate

Chemical

Air Temperature (°C)

Water Temperature (°C)

pH (standard units)

Specific Conductance (umhos)
Total Alkalinity (mg/1l)
Total Hardness (mg/1l)
Dissolved Oxygen (mg/l)

Q14 (Hooversville)

4/83
0
100
o

4/83
76
100
100

1980

53

2-1
13.6

Rubble, Gravel, Silt

Site 0401

6/83

23.0
1.5
7.1
250
9
80

8.3

7/97

NA
19.0
7.0
230
26
78
NA
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Table 8. Species occurrence at Site 0101 (River Mile 18.62) for

‘ Section 01 of Quemahoning Creek (818E), Somerset County;
{r\\ May 1983 and July 1997.

Common Name Scientific Name 05/83 07/97
Redside dace Clinostomus elongatus X
Bluntnose minnow Pimephales notatus X X
Blacknose dace | Rhinichthys atratulus X
Creek chub Semotilus atromaculatus X X
White sucker Catostomus commersoni X X
Northern hog sucker Hypentelium nigricans X
Pumpkinseed Lepomis gibbosus X X
Largemouth bass Micropterus salmoides X X
Johnny darter Etheostoma nigrum X X
Bluegill Lepomis macrochirus X
Mottled sculpin Cottus bairdi X
Green sunfish Lepomis cyanellus X

C::) Species Total 7 11

ke
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Table 11. Species occurrence at Site 0102 (River Mile 17.21) for

Section 01 of Quemahoning Creek (818E), Somerset
County; May 1983 and July 1997.
Common Name Scientific Name 05/83 07/97
Brown trout Salmo trutta X X
Redside dace Clinostomus elongatus X
Bluntnose minnow Pimephales notatus X
Blacknose dace Rhinichthys atratulus X
Creek chub Semotilus atromaculatus X
White sucker Catostomus commersoni X
Northern hog sucker Hypentelium nigricans X
Green sunfish Lepomis cyanellus X
Pumpkinseed Lepomis gibbosus X X
Bluegill Lepomis macrochirus X
Mcttled sculpin Cottus bairdi X X
Johnny darter Etheostoma nigrum X
Rock bass Ambloplites rupestris X
Largemouth bass Micropterus salmoides X
Golden shiner Notemigonus crysoleucas X
Species Total 8 13

'

o
N
/’ ~



Species occurrence at Site 0103 (River Mile 15.35 in
1983 and River Mile 15.22 in 1997) for Section 02 of

Table 1i2.

(::) Quemahoning Creek (818E), Somerset County; May 1983
and July 1997.

Common Name Scientific Name 05/83 07/97
Brown trecut Salmo trutta X X
Brook trout Salvelinus fontinalis X

Bluntnose minnow Pimephales notatus X

Blacknose dace Rhinichthys atratulus X X
Creek chub Semotilus atromaculatus X

White sucker Catostomus commersoni X

Northern hog sucker Hypentelium nigricans X

Brown bullhead Ameiurus nebulosus X
Pumpkinseed Lepomis gibbosus X

Bluegill Lepomis macrochirus X

Johnny darter Etheostoma nigrum X

Mottled sculpin Cottus bairdi X X
Species Total 12




Table 13.

Species occurrence at Site 0201 (River Mile 13.45) for

Section 02 of Quemahoning Creek (818E), Somerset
County; June 1983 and July 1997.
Common Name Scientific Name 06/83 07/97
Golden shiner Notemigonus crysoleucas X X
Bluntnose minnow Pimephales notatus X X
Blacknose dace Rhinichthys atratulus X
Creek chub Semotilus atromaculatus
White sucker Catostomus commersoni
Johnny darter . Etheostoma nigrum
Mottled sculpin Cottus bairdi
Pumpkinseed Lepomis gibbosus X
Species Total 6

Table 14.

Species occurrence at Site 0202 (River Mile 11.85) for

Section 02 of Quemahoning Creek (818E), Somerset
County; June 1983 and July 1997.
Common Name Scientific Name 06/83 07/97
Creek chub Semotilus atromaculatus X
White sucker Catostomus commersoni X X
Johnny darter Etheostoma nigrum X X
Brown bullhead Ameiurus nebulosus X
Species Total 3 4




Table 15. Species occurrence at Site 0301 (River Mile 10.53) for

Section 03 of Quemahoning Creek (818E), Somerset
O County; June 1983 and July 1997.

Common Name Scientific Name 06/83 07/97
Blacknose dace Rhinichthys atratulus X
Creek chub . Semotilus atromaculatus ' X X
White sucker Catostomus commersoni X
Rock bass Ambloplites rupestris X
Bluegill Lepomis macrochirus X
Blackside darter Percina maculata X
Johnny darter Ethecstoma nigrum X
Pumpkinseed Lepomis gibbosus X
Fantail darter Etheostoma flabellare X
Largemouth bass ‘Micropterus salmoides X
Species Total 1 10
O
Table 16. Species occurrence at Site 0302 (River Mile 7.87) for
Section 03 of Quemahoning Creek (81l8E), Somerset

County; June 1983 and July 1997.

Common Name - Scientific Name 06/83 07/97
Creek chub Semotilus atromaculatus X X
White sucker Catostomus commersoni X X
Pumpkinseed Lepomis gibbosus X
Blacknose dace Rhinichthys atratulus X
Species Total : 2 4




Table 17.

Section 03

County; June 1983 and July 1997.

(818E),

Species occurrence at Site 0303 (River Mile 4.94) for

of Quemahoning Creek Somerset

Common Name

Scientific Name

06/83

07/97

Common shiner
Blacknose dace
Creek chub
White sucker
Yellow bullhead
Brown bullhead
Rock bass
Bluegill
Largemouth bass
Black crappie
Fantail darter
Yellow perch
Mottled sculpin
Bluntnose minnow

Blackside darter

Luxilus cornutus
Rhinichthys atratulus
Semotilus atromaculatus
Catostomus commersoni
Ameiurus natalis
Ameiurus nebulosus
Ambloplites rupestris
Lepomis macrochirus
Micropterus salmoides
Pomoxls nigromaculatus
Etheostoma flabellare
Perca flavescens
Cottus bailrdi
Pimephales notatus

Percina maculata

X

T T T s T o

- A

- A T T

Species Total

.\\;\ ) Y,
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Table 18. Species occurrence at Site 0401 (River Mile 0.46) for

Section 04 of Quemahoning Creek

County; June 1983 and July 1997.

Common Name

Scientific Name

Brown trout
Bluntnose minnow
Blacknose dace
Creek chub

‘White sucker

Northern hog sucker

Yellow bullhead
Brown bullhead
Rock bass
Pumpkinseed
Bluegill
Largemouth bass
Yellow perch
Blackside darter
Smallmouth bass
Greenside darter

Fantail darter

Salmo trutta
Pimephales notatus
Rhinichthys atratulus
Semotilus atromaculatus
Catostomus commersoni
Hypentelium nigricans
Ameiurus natalis
Ameiurus nebulosus
Ambloplites rupestris
Lepomis gibbosus
Lepomis macrochirus
Micropterus salmoides
Perca flavescens
Percina maculata
Micropterus dolomieui
Etheostoma blenncides

Etheostoma flabellaré

Species Total

(818E), Somerset
06/83 07/97
X
X X
X
X
X X
X
X
X X
X X
- X X
X X
X
X X
X
X
X
X
9 15
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PA FISH AND BOAT COMMISSION
COMMENTS AND RECOMMENDATIONS
January 29, 2002

(:::LER: Coal Run (818E) Somerset County

EXAMINED: June 2000

BY: Jason Wisniewski, Rick Lorson, and Gary Smith

Acting Bureau Director Action: aqub;tﬂ\éhQ4LVuAJ£J' Date: 02 -¢j—c2
Division Chief Action: ke, ff ddas Date: {-Je-02-
WW Unit Leader Action: ' Date:

CW Unit Leader Action: ﬂ}jtﬁmmﬁg,qgimmu; ' | Date:{ﬂ??szn

CWU COMMENTS:

Coal Run (818E), Section 01, was initially examined during June 2000 to

document the status of the fishery and to collect baseline data on the
resource,

Section 01 can be characterized as a small, coldwater stream. A total of
five fish species were captured during the 2000 survey, including 30 y-o-y
wild brown trout (3.77 kg/ha) and one adult wild brook trout (3.07 kg/ha).

CJ RECOMMENDATIONS :

Coal Run (818E), Section 01, should be managed as a biomass Class D wild

trout fishery under the Natural Yield option. Statewide regulations
should apply with no stocking.
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Prepared by :
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Fisheries Management Database Name: Coal Rn
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Date Sampled: June 2000 ' Date Prepared: May 2001

Coal Run is a 2.2 km long stream that flows through Jenner Township
in western Somerset County. It is a tributary to Beaverdam Run,
which empties into Lake Gloria before its confluence with the North
Branch of Quemahoning Creek. Section 01 of Coal Run begins at the
headwaters (River Mile (RM} 1.39) and extends 2.2 km to its mouth
(RM 0.00) (Figure 1). The Department of Environmental Protection
(DEP) Chapter 93 designation for Coal Run is Cold Water Fishes

C::) (CWF) (Pennsylvania Department of Environmental Protection 1999).
The Pennsylvania Fish and Boat Commission (PFBC) Fisheries
Management Area 8 had never surveyed Coal Run, and the purpose of
the 2000 survey was to document the aquatic resource.

Data from Section 01 of Coal Run included physical, chemical, fish
occurrence, and relative fish abundance. Fish sampling was
accomplished with a Coffelt model BP-1C backpack electrofisher
operated at 200 volts AC and 125 watts for 104 m at Site 0101.
Total electrofishing effort at Site 0101 was 18 minutes. The
assessment was conducted on June 20, 2000, according to Procedures

for Stream and River Inventory Information Input (Marcinko et al.
1986) .

Site 0101 was located at the abandoned road bridge off of SR 4013
at latitude 40°09'36", longitude 79°06'25" (RM 0.21). Trees
dominated the bank vegetation and provided dense shade, and the
substrate was composed of sand and gravel. Flow was normal, and the
mean width was 3.2 meters. Erosion was rated as light.

The pH at Site 0101 was 6.9 standard units (SU), total alkalinity
was 16 mg/l, and total hardness was 41 mg/l (Table 1}.

_ Conductivity was 233 umhos and total dissolved solids were 157
( ') mg/l. '

Five fish species were collected, including one wild brook trout
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Salvelinus fontinalis in the 200 mm length group and 30 young of
the year brown trout Salmo trutta, ranging from a length groups 25
mm to 75 mm (Table 2). a one pass catch estimate utilizing
Statewide mean weights for brown trout, estimated brown trout
biomass to be 3.77 kg/ha (Table 3). Other species included mottled
sculpin Cottus bairdi, creek chub Semotilus atromaculatus, and
blacknose dace Rhinichthys atratulus. Blacknose dace were abundant
at Site 0101. The absence of adult brown trout and young of the
year brook trout may be the effect of drought years in 1998 and
1999 on this small headwater stream. Adult brook trout were
sampled in Beaverdam Run below the confluence of Coal Run during
the same week of sampling.

Coal Run positively influences water quality in Beaverdam Run, an
acid sensitive stream. The PH and total alkalinity of Reaverdam Run
upstream of the confluence of Coal Run was 5.6 and 2 mng/1,
respectively (Smith and Lorson 2001). The pH and total alkalinity
of Beaverdam Run downstream of Coal Run was 6.7 and 5 mg/1,
respectively.

S

;\\; /“



Management Recommendations
O

Coal Run should continue to be managed as a biomass Class D
fishery under the Natural Yield option.

2. Coal Run should be added to the PFBC's listing of surveyed
streams having verified trout reproduction.

3. A copy of this report should be sent te a) Tom Proch, Agquatic
Biologist, Pennsylvania Department of Environmental

Protection, 400 Water Front Drive, Pittsburgh, PA 15222, b)
Dave Steele, Manager, Somerset County Conservation District,
1509 North Center Avenue, Suite 103, Somerset, PA 15501, and
c¢) Len Lichvar, Chairman, Stonycreek Conemaugh River

Improvement Project (SCRIP), P.C. Box 153, Johnstown, PA
15%907.
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Table 1. Water quality characteristics at Site 0101 (River Mile
0.21) for Section 01 of Coal Run (818E), Somerset County;
June 2000. Site 0101 was located at the abandoned road

bridge off of SR 4013 at latitude 40°09'36”, longitude ./'“\
79°067 257, |
N
Characteristic 6/20/00
Water Temperature {(°C) 15
PH (standard units) _ 6.9
Total Alkalinity (mg/1) 16
Total Hardness (mg/l) 41
Specific Conductance {umhos) 233
Total Dissolved Solids (mg/1) , 157

Table 2. Species occurrence at Site 0101 (River Mile 0.21) for
Section 01 of Coal Run (818E), Somerset County; June 2000.
Site 0101 was located at the abandoned road bridge off of
SR 4013 at latitude 40°09'36”, longitude 79°06’257.

Common name Scientific name

Mottled sculpin Cottus bairdi

Blacknose dace Rhinichthys atratulus s
Creek chub Semotilus atromaculatus &\//
Brook trout Salvelinus fontinalis

Brown trout | Salmo trutta

Species Total: 5

Table 3. Estimated biomass of brown trout at Site 0101 (River Mile
0.21) for Section 01 of Coal Run (818E), Somerset County;
June 2000. Site 0101 was located at the abandoned road
bridge off of SR 4013 at latitude 40°09'36'", longitude

79°06'25"
Length Group Length
(mm) Frequency #/ha Kg/ha
25 ' 2 67 0.06
50 19 633 1.90
75 9 300 1.80
TOTALS 30 1000 3.77
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PA FISH AND BOAT COMMISSION
COMMENTS AND RECOMMENDATIONS
January 29, 2002

E:::}R: Beaverdam Run (818E) Somerset County

EXAMINED: June 2000

BY: Gary Smith and Rick Lorson

Bureau Director Action: &7W4ufbw Q71a¢an$L5 | Date: ot -3 -2
Division Chief Action: nhdhm*J‘a_Jhﬁﬂ*4~ et Date: 1 ~28. 07 _

WW Unit Leader Action: Date:

CW Unit Leader Action: p.*ﬁﬁww4 s Date: [/ 29/0)

CWU COMMENTS : -
Beaverdam Run (818E), Section 01, was initially inventoried during June

2000 to document the status of the fishery and to collect baseline data on
the resource.

Section 01 can be characterized as a small, infertile, coldwater stream. A
total of four fish species were captured during the 2000 examination,
including a biomass Class C wild brook trout fishery estimated at 12.00

Qa.
RECOMMENDATIONS:

1. Beaverdam Run (818E), Section 01, should be managed as a biomass Class

C wild trout fishery under the Natural Yield option. Statewide
regulations should apply with no stocking.

SOMERSET COUNTY
CONSERYATION DISTRlCA1I
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Fisheries Management Database Name: Beaverdam Rn
Lat/Lon: 400812790430

Date Sampled: June 2000 Date Prepared: March 2001

Beaverdam Run (B818E) is a small freestone stream in northwestern
Scmerset County near Gray, PA. It originates on the eastern slope
of Laurel Mountain and flows 5 km to its mouth on the North Branch
of Quemahoning Creek at River Mile [RM] 0.78. Laurel Mountain
receives the highest annual precipitation in the state and the
highest wet deposition of sulfates and hydrogen ions in the
Northeast leading toc very low pH precipitation (Sharpe et al.
1984) . Beaverdam Run 1is susceptible to the effects of acid
precipitation due to the infertile soils in the watershed and
location on Laurel Mountain. Lake Gloria is a privately owned 13 ha
(33 acre) impoundment that is located on Beaverdam Run. The only
named tributary to Beaverdam Run is Coal Run, which enters
Beaverdam Run at RM 2.58. The Pennsylvania Department of
Environmental Protection (DEP) Chapter 93 designation for Beaverdam
Run is Cold Water Fishes (CWF) (DEP .1999). The Pennsylvania Fish
and Boat Commission (PFBC) Fisheries Management Area 8 had never

surveyed Beaverdam Run, and the purpose of the 2000 survey was to
document the aquatic resource.

Section 01 of Beaverdam Run begins at its headwaters (RM 3.06) and
extends 1.3 km to the backwater of Lake Gloria (RM 2.24) (Figure
1). Two sites in Section 01 were surveyed in 2000. Site 0101 was
located 20 m upstream of Coal Run mouth at latitude 40°09'26”,
longitude 79°06'26” (RM 2.59). Site 0102 was located 230 m

downstream of Coal Run mouth at latitude 40°09'20”, longitude
79°06"21"” (RM 2.45).

Physical, chemical, fish occurrence, ‘and relative fish abundance
data were collected at Site 0102. At Site 0101, only water quality
sampling was conducted. Fish sampling was accomplished with a
Coffelt model BP-1C backpack electrofisher operated at 250 volts AC
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and 125 watts for 208 m at Site 0102. Trout abundance and biomass
were estimated using the Petersen Mark-Recapture method at Site
0102. Total electrofishing effort was 34 minutes for the marking
run and 33 minutes for the recapture run at Site 0102. The
assessment was conducted on June 20 and 21, 2000 accecrding to

Procedures for Stream and River Inventory Information Input
(Marcinko et al. 1986).

Water quality between Site 0101 and Site 0102 was different due to
the influence of Coal Run (Table 1). Site 0101, which is upstream
of Coal Run, had a pH of 5.6, alkalinity of 2 mg/l, hardness of 11
mg/l, and conductivity of 40 umhos. Site 0102, which is downstream

of Ccal Run, had a pH of 6.7, alkalinity of 5 mg/l, hardness of 17
mg/l, and conductivity of 103 umhos.

Habitat at Site 0102 was good with a good pool to riffle ratio.
Trees along the stream banks provided dense shading, but the stream
banks were moderately eroded. Rubble, gravel, and sand were the

major substrate types. Flow was normal and the mean width of the
site was 4.0 meters.

Four fish species were collected at Site 0102 in 2000 (Table 2).
Wild brook trout Salvelinus fontinalis ranged from length groups 25
mm to 225 mm. Total wild brook trout bicmass was estimated at 12.00
kg/ha in 2000 (Table 3). Wild brown trout Salmo trutta ranged from
length groups 50 mm to 75 mm and had an estimated biomass of 0.17
kg/ha in 2000. Total trout biomass was estimated at a Class C level
of 12.17 kg/ha in Beaverdam Run, Section 01, in 2000. The 1998 and
1999 droughts prcobably reduced the abundance of trout in this small
freestone stream. Mottled sculpin Cottus bairdi and blacknose dace
Rhinichthys atratulus were classed as common at this site.

Coal Run, which empties into Beaverdam Run 230 m upstream of Site
0102, had 30 brown trout from length groups 25 mm to 75 mm in a 104
m long site in 2000. In 2000 Cocal Run had a higher pH (6.8) and
alkalinity (16 mg/l) than Beaverdam Run, Section 01. Unlike Coal
Run, Beaverdam Run was dominated by brook trout, which are more
tolerant of lower pH and drought conditions. The pH and alkalinity
levels in Beaverdam Run, Section 01, would be reduced in the spring
due to acid precipitation. It is also interesting to note that our
survey did not produce any adult brown trout in either Ccal Run or
Beaverdam Run. Drought conditions coupled with low alkalinity may
severely limit the brown trout population in this watershed.
Therefore, brock trout will probably be more abundant than brown

trout in Section 01 of Beaverdam Run unless water quality
conditions improve.




Management Recommendations

Total trout biomass was estimated at a Class C level of 12.17
kg/ha (brook trout 12 kg/ha, brown trout 0.17 kg/ha) in

Beaverdam Run, Section 01, in 2000. Section 01 will be managed

as a trout biomass Class C fishery under the Natural Yield
option.
2. Beaverdam Run, Section 01,

should be added to the PFBC’s listing
of surveyed streams having verified trout reproduction.

3. This acid-sensitive stream would benefit from alkaline addition
via limestcne sand if a sponsor becomes available. The total
standing stock of brook trout would probably increase to a
“quality level” with this approach.

4.

A copy of this report should be sent to a) Tom Proch, Aquatic
Biologist, Pennsylvania Department of Environmental Protection,
400 Water. Front Drive, Pittsburgh, PA 15222, b) Dave Steele,
Manager, Somerset County Conservation District, 1509 North
Center Avenue, Suite 103, Somerset, PA 15501, ¢) Len Lichvar,
Chairman, Stonycreek Conemaugh River Improvement Project
(SCRIP}), P.O. Box 153, Johnstown, PA 15907, and 4d) Randy
Buchanan, President, Mountain Laurel Chapter Trout Unlimited,
1745 Regal Drive, Johnstown, PA 15904.
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Table 1. Chemical characteristics of Site 0101 (RM 2.59) and Site

0102 (RM 2.45) in Section 01 of Beaverdam Run {818E},

O Somerset County; June 2000. Site 0101 was located 20 m
upstream of Coal Run mouth at latitude 40°09’267,

longitude 79°06’26”. Site 0102 was located 230 m

downstream of Coal Run mouth at latitude 40°09" 207,
longitude 79°06’21".

Site 0101 Site 0102
6/21/00 6/20/00
Water temperature (°C) 15,0 15.5
pPH (standard units) 5.6. | 6.7
Total Alkalinity (mg/l) ‘2 5
Total Hardness (mg/1l) 11 17
Specific Conductance (umhps) 40 103
Total Dissolved Solids (mg/l) 24 70

O

Table 2. Species occurrence at Site 0102 (River Mile 2.45) in
Section 01 of Beaverdam Run (818E), Somerset County; June
2000. Site 0102 was located 230 m downstream of Coal Run
mouth at latitude 40°09’20”, longitude 79°06721".

Common name : Scientific name

Brook trout Salvelinus fontinalis
Brown trout Salmo trutta
Blacknose dace Rhinichthys atratulus
Mottled sculpin " Cottus bairdi

Species Total: 4




Estimated abundance and biomass using the Petersen Mark-
Recapture estimate for brook trout and brown trout at Site
0102 (River Mile 2.45) in Section 01 of Beaverdam Run
(B1BE), Somerset County; June 2000. Site 0102 was located

230 m downstream of Coal Run mouth at latitude 40°09’20¢,
longitude 79°06721".

Length Brook Trout Brown Trout

o () PNt o | Tmlaion

25 1 0.01 -— -——

50 41 1.02 2 0.08

15 - - 1 0.09

100 - - - —_—

125 7 2.54 - ' -

150 7 3.76 ~— -—

175 2 1.58 - S

200 1 1.15 - —_——

225 1 1.594 - —-——

Q Totals 60 12.00 3 0.17

__ _ S —
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PA FISH AND BOAT COMMISSION
COMMENTS AND RECOMMENDATIONS
February 5, 2002

@TER: Beam Run (818E) Somerset County

EXAMINED: June 2000

BY: Jason Wisniewski, Rick Lorson and Gary Smith

Acting Bureau Director Action: Mgt Mo too Date: cz~os‘;oz,
Division Chief Action: MO‘ \Jw\&,‘ —lowbieg Date: 2-5-o02-
WW Unit Leader Action: Date:

CW Unit Leader Action: K,_[ﬂh“mL Ao | Date: »/65/61

CWU COMMENTS AND RECOMMENDATIONS:

Beam Run (818E), Section 01, was initially examined during June 2000 to
collect baseline data on the resocurce,

Section 01 can be characterized as a small, infertile, coldwater stream
that is extremely sensitive to acid precipitation. The acid sensitive
nature of this stream was evidenced by the chemical characteristics of the
stream and the fact that no fish were captured during the 2000 inventory.

~# e to the lack of a sport fishery no further management actions are
C:j:kommended for Beam Run at this time. -

PFQ -77-03

SOMERSET COUNTY
CONSERYATION DISTRICT
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Beam Run (818E) Management Report
(Abstract)

Prepared by
Jason Wisniewski, Rick Lorson, and Gary Smith

Fisheries Management Database Name: Beam Rn
Lat/Lon: 400730790643

Date Sampled: June 2000 Date Prepared: August 2001

Introduction

Beam Run (18E) is a small stream located in northwestern Somerset
County near Gray, PA. The stream originates on the eastern slope

of Laurel Mountain and flows 2.1 km toc its mouth on the North
Branch of Quemahoning Creek at River Mile (RM) 3.62. Laurel
Mountain receives the highest annual precipitation in the state and
Ci:%he highest wet deposition of sulfates and hydrogen ions in the
ortheast, thus producing low pH precipitation (Sharpe et al.
1984). Poor soil fertility and underlying geology near Beam Run
makes it extremely sensitive to the effects of acid precipitation.

In June 1998, 90.5 tons of 83.8% CCE limestone sand added to Beam
Run resulted in immediate increases in the pH and alkalinity levels
of the stream (Memo from David Creamer to Len Lichvar 8/14/1998).
Liming occurred only during 1998 as part of project by the Somerset
County Conservation District. Section 01 of Beam Run begins at the
headwaters (RM 1.29) and extends to its mouth (RM 0.00) (Figure 1).

The Pennsylvania Department of Environmental Protection (DEP)
Chapter 93 designation for Beam Run is Cold Water Fishes (CWF) (PA-
DEP 1999). The Pennsylvania Fish and Boat Commission (PFBC)
Fisheries Management Area 8 had never surveyed Beam Run, and the
purpose of the 2000 survey was to document the aquatic resource.

Data from Section 01 of Beam Run included physical, chemical, and
fish occurrence. Fish sampling was accomplished with a Coffelt
model BP-1C backpack electrofisher operated at 350 volts AC and 125
watts for 109 m at Site 0101. Total electrofishing effort at Site
i(ﬂﬂl was 8 minutes. The assessment was conducted on June 20, 2000,

ccording to Procedures for Stream and River Inventory Information
nput (Marcinko et al. 1986).
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Site 0101 was located at the abandoned road bridge off of SR 4013
at latitude 40°07741”, longitude 79°07702” (RM 0.36). Trees
dominated the bank vegetation and provided dense shade, and the
substrate was composed of sand and silt. Flow was normal, and the

mean width was 4.0 meters. Erosion was rated as moderate. Woody
debris provided ample fish habitat.

The pH at Site 0101 was 4.7 standard units (SU), total alkalinity
was 0 mg/l, and total hardness was 9 mg/l (Table 1). Specific
conductance was 41 umhos and total dissolved solids were 28 mg/l.
No fish were captured during the electrofishing run.

The absence of fish is indicative of the low pH associated with
acid precipitation on Laurel Mountain. Heavy precipitation along

with annual snowmelt runoff could further depress the pH and
alkalinity levels of Beam Run.

Similar observations were documented in 2000 on other streams
located on the eastern slope of Laurel Mountain. Spruce Run,
Beaverdam Run, and Coal Run, all originate in Jenner Township near
Beam Run. Spruce Run had a pH of 4.3 and a total alkalinity of 0
mg/l during 2000 (PFBC Files 2000) (Table 2). Beaverdam Run had a
PH and total alkalinity of 5.6 and 2 mg/l at Site 0101, and 6.7 and
5 mg/l at Site 0102, respectively in 2000 (Smith and Lorson 2001) .

Coal Run had a pH of 6.9 and a total alkalinity of 16 mg/1 in 2000
(Wisniewski et al. 2001).




Management Recommendations

Beam Run should continue to be managed under the Natural Yield

— option.
O.

A copy of this report should be sent to a) Tom Proch, Aquatic
Biologist, Pennsylvania Department of Environmental
Protection, 400 Water Front Drive, Pittsburgh, PA 15222, b)
Dave Steele, Manager, Somerset County Conservation District,
1509 North Center Avenue, Suite 103, Somerset, PA 15501, and

c) Len Lichvar, Chairman, Stonycreek Conemaugh River
Improvement Project (SCRIP), P.0O. Box 153, Johnstown, PA
15907.
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Table 1. Water quality characteristics at Site 0101 {River Mile

0.36) for Section 01 of Beam Run (818E), Somerset County;

June 2000. Site 0101 was located at the abandoned road
bridge off of SR 4013 at latitude 40°07741",

longitude
79°077 02",

Characteristic 6/20/00

Water Temperature (°C) 14

pH (standard units) 4.7

Total Alkalinity {(mg/l) 0

Total Hardness {mg/l)

Specific Conductance {(umhos) 11

Total Dissolved Solids (mg/l) 28

Table 2. Comparison of chemical characteristics of Beam Run, Spruce
Run, Coal Run, and Beaverdam Run ({Sites 0102 and 0201),
<::> Somerset County; June 2000.
Beam Spruce Coal Beaverdam Run
Chemical characteristic : Run Run Run Site
0101 0102
Water Temperature (°C) 14.0 13.0 15.0 15.0 15.5
pPH (standard units) 4.7 4.3 6.9 5.6 6.7
Total Alkalinity (mg/1) 0 0 16 2 5
Total Hardness (mg/1l) S 6 41 11 17
Specific Conductance {umhos) 41 43 233 40 103
Total Dissolved Solids (mg/l) 28 29 157 24 70
P — p_——— S Se—
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This work made possible by funding from the Sport Fish Restoration Act Project F-57-R Fisheries Management.

PENNSYLVANIA FISH AND BOAT COMMISSION
BUREAU OF FISHERIES
FISHERIES MANAGEMENT DIVISION

Higgins Run (818E) Management Report
Sections 01 and 02

Prepared Dby
Gary Smith and Rick Lorson

Fisheries Management Database Name: Higgins Rn
Lat/Lon: 400837785754

Date Sampled: July 2001 Date Prepared: May 2002

Introduction

Higgins Run is a 5.0-km coldwater stream located near Stoystown, PA
in northcentral Somerset County and is a tributary to Quemahoning
Reservoir. The Pennsylvania Department of Environmental Protection
(DEP) Chapter 93 designation for Higgins Run, Section 01
(headwaters to the Solar #7 mine coal tipple) is Cold Water Fishes
(CWF) (Pennsylvania Department of Fnvironmental Protection 1999).
Higgins Run, Sectlon 02 (Solar #7 mine coal tipple to the mouth) 1is
recognized as High Quality - Cold Water Fishes (HQ-CWF) because it
contains a Class A wild brown trout population.

Genesis, Inc. Solar #7 mine 1is located along Higgins Run and was
started in 1976. On average, 300 to 400 gallons per minute of mine
water was punmped from the mine pool, treated, and released inte
Higgins Run near their coal tipple (River Mile [RM] 1.37) (P.
parsons, Genesis, Inc., personal communication). The raw mine water
is alkaline but has a high level of iron. Genesis, Inc. used lime
to treat the mine water up until a few years ago and then switched
to caustic soda and a conglomerate. The treated mine discharge had
a pH around 8.0, total alkalinity of 130 mg/1, total iron of 2
mg/l, total sulfate of 444 mg/l, and low levels of manganese and
aluminum based on July, August, and September 2001 and February
2002 monitoring reports provided by DEP. The Solar #7 mine
discharge increased Higgins Run pH by 0.6 units, total alkalinity
by 6 mg/l, total iron by 0.3 mg/l, total manganese by 0.1 mg/1l, and
total sulfate by 78 mg/l based on five sampling dates from 1997 to
2002. Mining at the Solar $7 mine ceased on January 31, 2002.
pumping and treating of the mine water continued until February 27,
2002. By the end of April 2002, hydraulic seals will be used to
seal the mine entrances. The coal stockyard will be cleaned up and
seeded.

Genesis, Inc. started a new mine, Genesis #17 mine, in the fall of
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2001, which is projected to last about 15 to 20 years. The Genesis
#17 mine is located in the Beaverdam Run watershed, but the Genesis
#17 mine water is being treated and discharged into an old deep

mine complex (Quemahoning mine pool). The mine water is currently
being treated due to a high level of suspended solids with caustic
soda and a conglomerate (P. Parsons, Genesis, 1Inc., personal

communication). Water in the Quemahoning mine pool comes out at the
Stone Bridge borehole along Higgins Run just downstream of SR 0030
(RM 1.81). According to DEP, mine water from the Genesis #17 mine
would account for a very small percentage (~1%) of the total amount
of water in the Quemahoning mine pool (J. Winter, DEP - McMurray
District Office, personal communication). The DEP claims that the
Genesis #17 mine would have no effect on the quality or quantity of
the water coming out of the Stone Bridge borehole. Water quality at
the Stone Bridge borehole is stable based on eight samples between
1996 and 2002 provided by DEP. The borehole has a pH around 6.4,
total alkalinity of 105 mg/l, total iron less than 0.3 mg/1l, total
manganese less than 0.2 mg/l, total aluminum less than 0.5 mg/1,
and total sulfate of 326 mg/l. :

Section 01 of Higgins Run begins at an unnamed pond 1in the
headwaters (RM 3.07) and extends 2.7 km to the Solar #7 mine coal
tipple (RM 1.37). The last survey of Higgins Run, Section 01 by the
Pennsylvania Fish and Boat Commission (PFBC) was conducted in 1993
(Lorson and Miko 19%94).

Section 02 of Higgins Run begins at the Solar #7 mine coal tipple
(RM 1.37) and extends 2.2 km to the mouth at Quemahoning Reservoir
(RM 0.00} (Figure 1). The last survey of Higgins Run, Section 02 by
the PFBC was conducted in 2000 (Smith and Lorson 2000). Total brown
trout Salmo trutta biomass was estimated at a Class A level of
56.00 kg/ha for Section 02 in 2000. The July 2001 survey of Higgins
Run, Section 02 was part of a five-year (1998-2002) statewide study
to evaluate Class A wild trout waters. One site in Section 02 will
be sampled on an annual basis through 2002. Additional sites were
surveyed in Section 01 to update our management data and provide
background data for a change in mining operations in the watershed.

Methods

Two sites in Section 01 and one site in Section 02 were surveyed in
2001 to characterize the sections (Figure 1). Site 0101 was located
111 meters downstream of SR 0030 bridge (upstream of the Stone
Bridge borehole) at latitude 40°07'27”, longitude 78°53708” (RM
1.96) and was sampled for the first time in 2001. Site 0102 was
located 976 meters upstream from T-707 bridge (downstream of the
Stone Bridge borehole) at latitude 40°07'49”, longitude 78°59'07"
(RM 1.61) and was at the same location as in 1993. Site 0201 was
located 200 meters downstream from SR 4021 bridge {(downstream of
the Solar#7 discharge) at latitude 40°08’31”, longitude 78°57'59”
(RM 0.13) and was at the same location as in 1993, 1998, 1999, and
2000,
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Physical, chemical, fish occurrence, relative fish abundance, and
trout abundance data were collected for Higgins Run, Sections 01
and 02. Brown trout abundance and biomass at Site 0102 and Site
0201 were estimated using the Petersen Mark-Recapture method. Fish
sampling was accomplished with a Coffelt model BP-1C backpack
electrofisher operated at 100-200 volts AC and 125-150 watts for
101 m at Site 0101, 200 m at gsite 0102, and 210 m at Site 0201.
Total electrofishing effort was 19 minutes at Site 0101, 39 minutes
for the marking run and 47 minutes for the recapture run at Site
0102, and 49 minutes for the marking run and 48 minutes for the
recapture run at Site 0201. The assessment was conducted on July 11
and 12, 2001 according to Procedures for Stream and River Inventory
Information Input (Marcinko et al. 1986).

Results/Discussion

Section 01

Site 0101 (RM 1.90)

Site 0101 was located just downstream of the SR 0030 bridge and
upstream of the Stone Bridge borehole. Trees were the dominant bank
vegetation and provided dense shading. Stream banks at Site 0101
were moderately eroded. Silt and rubble were the dominant substrate
types. Flow was low, and the mean stream width was 2.5 meters.

At Site 0101, pH was 7.7, total alkalinity was 41 mg/l, total
hardness was 100 mg/l, and conductivity was 283 umhos in 2001
(Table 1). The Pennsylvania Department of Environmental Resources
(DER) sampled just downstream of SR 0030 in June 1981 (Hughey
1982) . Water quality testing was conducted just after a heavy rain
and the stream was very turbid from coal dust that had washed off
SR 0030. In June 1981, pH was 6.5, total alkalinity was 38 mg/l,
and total hardness was 48 mg/l.

The DER fish survey in June 1981 yielded four species: blacknose
dace Rhinichthys atratulus, creek chub Semotilus atromaculatus,
white sucker Catostomus commersoni, and mottled sculpin Cottus
bairdi (Hughey 1982). Seven fish species were collected at Site
0101 in 2001 (Table 2). In 2001, 10 wild brown trout in the 50-mm
to 175-mm length groups, seven pumpkinseeds Lepomis gibbosus, three
bluegills Lepomis macrochirus, and one yellow perch Perca
Flavescens were captured at the 101 m long site (Table 3). Overall,
69 total wild brown trout were captured in 290 meters of
electrofishing at Site 0201 in 2001. Of the 10 total wild brown
trout, 2 were legal size (2 175 mm) trout. Total wild brown trout
biomass using a one-pass catch estimate was 6.70 kg/ha in 2001.
Riomass of wild brown trout less than 150 mm was estimated at 0.80
kg/ha at Site 0101 in 2001.

site 0102 (RM 1.61)
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Site 0102 was located in the lower portion of Section 01,
downstream of the Stone Bridge borehole. Trees were the dominant
bank vegetation and provided dense shading. Stream banks were
heavily eroded. Silt, gravel, and rubble were the major substrate
types. Flow was normal, and the mean stream width was 3.2 meters.
Water quality at Site 0102 remained relatively the same from 1993
to 2001 (Table 4). The pH level at Site 0102 was 6.9 1in 2001
compared to 7.3 in 1993. Total alkalinity and total hardness were
80 mg/l and 388 mg/l in 2001, respectively, and were very similar
to 1993 levels. Specific conductance in 2001 was high at 487 umhos.
A1l water quality parameter values, except for pH, increased from
Site 0101 in 2001 to Site 0102 in 2001.

Wild brown trout and mottled sculpin were captured at Site 0102 in
2001 compared to only wild brown trout in 1993 (Table 5). Total
wild brown trout biomass was estimated at a Class A level of 91.05
kg/ha in 2001 (Table 6). Overall, 18% total wild brown trout from
length groups 25 mm to 300 mm were captured in 200 meters of
electrofishing at Site 0102 in 2001. Of the 185 total wild brown
trout, 17 were legal size (2 175 mm) trout, including one fish 2
300 mm (Table 7). In 1993, a total of five wild brown trout from
length groups 200 mm to 275 mm were collected at Site 0102. Total
wild brown trout biomass using a one-pass catch estimate was 9.81
kg/ha in 1993. In 2001, 5% of the estimated wild brown trout
abundance (N/km) and 44% of the estimated wild brown trout biomass
(kg/ha) were composed of legal size (2 175 mm) trout.

Section 02

Site 0201 (RM 0.13)

The water quality at Site 0201 in 2001 remained relatively the same
from previous surveys (Table 8). The pH of 7.9 and total alkalinity
of 97 mg/l were slightly higher than previous years and were the
highest recorded. Total hardness, specific conductance, and total
dissolved solids in 2001 were within the ranges observed in
previous surveys. Flow was normal at the time of the survey. Site
0201 historical mean stream width of 4.9 m was used for the 2001
survey to calculate the site area for trout abundance and biomass
estimates.

Nine fish species were collected in 2001, which was comparable to
previous surveys (Table 9). Wild brown trout, blacknose dace, and
white sucker were captured during all PFBC surveys at Site 0201.
Hatchery rainbow trout Oncorhynchus mykiss were collected for the
second year in a row after fingerling rainbow trout were stocked in
Quemahoning Reservoir in the summer of 2000 by the PFBC. Johnny
darter Etheostoma nigrum was present for the first time in 2001.

Total wild brown trout biomass at Site 0201 in 2001 increased from
the level in 2000 and was estimated at a Class A level of 79.31
kg/ha (Table 10 and Figure 2). The estimated wild brown trout
abundance (N/km) of 1,672/km in 2001 was the highest on record for

J|
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Site 0201. The strong year class in 2000 resulted in 179% increase
from 2000 to 2001 in biomass of brown trout from 100-174 mm.
Overall, 238 total wild brown trout were captured in 210 meters of
electrofishing at Site 0201 in 2001 (Table 11). Of the 238 total
wild brown trout, 29 were legal size (2 175 mm) trout, including
four fish 2 300 mm. In 2001, 9% of the estimated wild brown trout
abundance (N/km) and 55% of the estimated wild brown trout biomass
(kg/ha) were composed of legal size (2 175 mm) trout. Total
hatchery rainbow trout biomass at Site 0201 was estimated at 4.84
kg/ha in 2001. Fingerling hatchery rainbow trout were stocked in

Ouemahoning Reservoir on a one-time basis in the summer of 2000 by
the PEFBC.

The sectioning strategy of Higgins Run will be changed due to the
closing of the Solar #7 mine and the Class A wild brown trout
population at Site 0102. Starting in 2002, Section 01 of Higgins
Run will bkegin at an unnamed pond in the headwaters {(River Mile
{RM] 3.07) and extend 2.0 km to the Stone Bridge borehole (RM 1.81)
(Figure 1). Section 02 of Higgins Run will begin at the Stone
Bridge borehole (RM 1.81) and extend 2.9 km to the mouth at
Ouemahoning Reservoir (RM 0.00). The resectioning of Higgins Run
will increase the length of Section 02, which has Class A wild
brown trout population, from 2.2 km to 2.9 km.

The closing of the Solar #7 mine should not change the water
guality in Higgins Run, Section 02 to the point of negatively
affecting the wild brown trout population. The Solar #7 mine
discharge increased Higgins Run pH by 0.6 units and total
alkalinity by 6 mg/l based on five sampling dates from 1997 to 2002
provided by DEP. Based on our sampling, pH increased from 7.3 at
Site 0102 (upstream of the Solar mine discharge) to 7.7 at Site
0201 (downstream of the Solar mine discharge) in 1993. Total
alkalinity was higher at Site 0102 (89 mg/1) than at Site 0201 (83
mg/1l) in 1993. During our 2001 sampling, pH and total alkalinity
were higher at Site 0201 (7.9 and 97 mg/1l) than at Site 0102 (6.9
and 80 mg/l). The water quality upstream of the Solar #7 mine was
good enough to support a Class A wild brown trout population at
Site 0102 in 2001. The wild brown trout population at Site 0201 was
not the result of the treated mine discharge from Solar #7 mine;
therefore, the Class A wild brown trout population at Site 0201
should be maintained at a high density after termination of treated
mine discharge into the stream.

Several potential problems with the closing of the Solar #7 mine
are water quantity during drought years and the possibility of the
mine water not being contained in the mine pool. The raw mine water
is alkaline, but has a high level of 1iron that may impair aguatic
life in Higgins Run if the mine water entered Higgins Run.

The new Genesis #17 discharges treated mine water into the
Quemahoning mine pool that comes out at the Stone Bridge borehole
along Higgins Run just downstream of SR 0030. According to DEP,
mine water from the Genesis #17 mine would account for a very small
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percentage (~1%) of the total amount of water in the Quemahoning
mine pool and would have no effect on the guality or quantity of
the water coming out of the Stone Bridge borehole. The borehole
water quality should be monitored by DEP to ensure that water
quality is not degraded and does not negatively affect one of the
few Class A wild brown trout waters in southwestern PA.




Management Recommendations

Total wild brown trout biomass at Site 0201 increased from the
level in 2000 and was estimated at a Class A level of 79.31
kg/ha in 2001. Continue to manage Higgins Run Section 02 as a
Class A Wild Brown Trout water. Toward this end, rainbow trout
will not be stocked in Quemahoning Reservoir.

Total wild brown trout biomass at Site 0102 was estimated at a
Class A level of 91.05 kg/ha in 2001. Total wild brown trout

biomass using a one-pass catch estimate was 9.81 kg/ha in
1993. '

The sectioning strategy of Higgins Run will be changed due to
the closing of the Solar #7 mine and the Class A wild brown
trout population movement upstream to Site 0102. Starting in
2002, the Section 01 downstream limit / Section 02 upstream
1imit will be the Stone Bridge borehole. The resectioning of
Higgins Run will increase the length of Section 02, which has
Class A wild brown trout population, from 2.2 km to 2.9 km.
This change should be made to DEP Chapter 93. A copy of this
report should be provided to John Arway, PFBC, Environmental
Services Division.

Ten wild brown trout, including seven young-of-the-year, were
collected at Site 0101 in Higgins Run, Section 01 (headwaters
to Stone Bridge borehole). Total wild brown trout biomass
using a one-pass catch estimate was 6.70 kg/ha in 2001.
Riomass of wild brown trout less than 150 mm was estimated at
0.80 kg/ha at Site 0101 in 2001. Higgins Run, Section 01
should be added to the PFBC's listing of surveyed streams
having verified trout reproduction.

Resurvey Higgins Run, Section 02 in 2002 as part of a five-
year {1998-2002) statewide study to evaluate Class A wild
trout waters.

The closing of the Genesis, Inc. Solar #7 mine and opening of
Genesis, Inc. Genesis #17 mine should be monitored to ensure
that water quality is not degraded and does not negatively
affect one of the few Class A wild brown trout waters in
southwestern PA. A copy of this report should be sent to a)
Tom Proch, Agquatic Biologist, Pennsylvania Department of
Environmental Protection, 400 Water Front Drive, Pittsburgh,
PA 15222, b) Department of Environmental Protection, District
Mining Operations - Cambria Office, 286 Industrial Park Road,
Ebensburg, PA 15931, <) Len Lichvar, Stonycreek Conemaugh
River Improvement Project (SCRIP), P.0O. Box 153, Johnstown, PA
15907 and d) James Grecco, Cambria Somerset Authority, 1001
Broad Street, Johnstown, PA 15906.
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Table 1. Chemical characteristics of Site 0101 in Section 01 of
Higgins Run (818E), Somerset County; July 2001. Ssite 0101
was located 111 meters downstream of SR 0030 bridge at

‘ latitude 40°07727”, longitude 78°59’08” (River Mile 1.96).

7/11/01
Water temperature (°C) 19.0
pH (standard units) 7.7
Total Alkalinity (mg/1l) 41
Total Hardness (mg/1l) 100
Specific Conductance (umhos) 283
Total Dissolved Solids (mg/1l) 190

C:i> Table 2. Species occurrence at Site 0101 in Section 01 of Higgins
Run (818E), Somerset County; July 2001. Site 0101 was

located 111 meters

downstream of SR 0030 bridge at

latitude 40°07/27”, longitude 78°59708” (River Mile 1.96).

Common name

Scientific name

Brown trout
Blacknose dace
Pumpkinseed
Bluegill
Yellow perch
Goldfish

Mottled sculpin

Salmo trutta
Rhinichthys atratulus
Lepomis gibbosus
Lepomis macrochirus
Perca flavescens
Carassius auratus

Cottus bairdi

Species Total: 7




C

Table 3. Length frequency distribution for wild brown trout at Site
0101 in Section 01 of Higgins Run ({818E), Somerset County;
July 2001. Site 0101 was located 111 meters downstream of
SR 0030 bridge at latitude 40°07727”, longitude 78°597"08"
(River Mile 1.96).

Length group (mm) Brown trout

50 | 6
75 |

100 —-
125 -
150

175 2

Total 10




Table 4. Chemical characteristics of Site 0102 in Section 01 of
Higgins Run (818E), Somerset County; September 1993 and
July 2001. Site 0102 was located 976 meters upstream from

T-707 bridge at latitude 40°07’497,

{River Mile 1.61).

longitude 78°59707"

7/11/01

9/16/93
Water temperature (°C) 16.0 13.0
pH (standard units) 7.3 6.9
Total Alkalinity (mg/l) 89 80
Total.Hardness {mg/1) 392 388
Specific Conductance (umhos) 906 781
Total Dissolved Solids (mg/l) 613 525

Table 5. Species occurrence at Site 0102 in Section 01 of Higgins
Run (818E), Somerset County; September 1993 and July 2001.
Site 0102 was located 976 meters upstream from T-707
bridge at latitude 40°07°49”, longitude 78°59707" (River

Mile 1.61).
Common name Scientific name 9/16/93 7/11/01
Brown trout Salmo trutta 4 X
Mottled sculpin Cottus bairdi X
Species Total: 1 2

i‘
ﬂ



Table 6.

Estimated abundance and biomass using the Petersen Mark-
Recapture estimate for wild brown trout at Site 0102 in

Section 01 of Higgins Run
2001.
bridge at latitude 40°07"49",
Mile 1.61).

(818E),
Site 0102 was located 976 meters upstream from T=707

Somerset County; July

longitude 78°59'07” (River

CTewt T RRLEST  yna  ome W
25 1 17 0.02 5
50 260 4,333 13.00 1,300
75 5 83 0.33 25
100 1 17 0.32 5
125 14 238 7.39 72
150 41 675 29.70 203
175 7 117 8.52 35
200 4 67 6.53 20
225 2 33 4.53 10
250 2 33 6.60 10
275 2 33 8.43 10
300 1 17 5.68 5

Totals 340 5,663 91.05 1,699
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Table 7. Summary information for wild brown trout collected at Site
0102 in Section 01 of Higgins Run {818E), Somerset County;

July 2001.

Stream

Site Number

Site Description

Site River Mile (RM)
Site Length

Site Width

Site Area
Month/Year Sampled

Total number of wild brown trout captured
at the site

Total number of legal size (2 7 inches)
wild brown trout captured at the site

Total number of wild brown trout 2 12
inches captured at the site

Total number of wild brown trout 2 14
inches captured at the site

Fstimated number of wild brown trout from
100 yards of stream

Fstimated number of legal size (2 7
inches) wild brown trout from 100 yards of
stream

Estimated number of wild brown trout 2 12
inches from 100 yards of stream

Fstimated number of wild brown trout = 14
inches from 100 yards of stream

Higgins Run

Site 0102

1,067 yards upstream
from T-707 bridge at
latitude 40°07749",
longitude 78°59707"

RM 1.6l
219 yards
3.5 yards
0.16 acre

July 2001

185

17

30
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<::2TER: Quemahoning Reservoir (818E)

RU P | PR A A TR TS IR LT SE Re s

PA FISH AND BOAT COMMISSION
COMMENTS AND RECOMMENDATIONS
December 10, 1999

Somerset County

EXAMINED: April, May, August 1999

BY: Rick Lorson and Gary Smith

Bureau Director Action: st © L. Date: [Jx=~154%
Division Chief Action: Poled & wigjﬁLh_ Date: (1~10-9%
WW Unit Leader Action: Q{J{W(ﬁ\,ﬁ/@_a . Date: Iz_/r’a'/??
CW Unit Leader Action: __JQc 7jﬁmn@¢ /E&LuxL, Date: (2110144

AREA COMMENTS:

The Quemahoning Reservoir fish populations can be characterized as low in
density overall, with several potentially impacted by historical shoreline
angling pressure. Low lake productivity (mean alkalinity of 16 mg/l) has also
served to keep fish populations at a low density. The primary limiting factor

to the fish populations at this point is very infertile water guality brought
on by acid mine drainage in the watershed. '

(::} opening of Quemahoning Reservoir for recreational angling has been a
g

hly anticipated occurrence for area anglers for a number of years now. The
shoreline angling and associated harvest, which has occurred here
historically, may have reduced the size quality of some of the fish
populations. It is anticipated that when the lake opens formally to the
public, heavy fishing pressure will occur. Fish management strategies will be
necessary to maintain a quality fishing experience at Quemahoning Reservoir.

The highest density fish populations were largemouth bass, northern pike, and
brown bullhead in 1999. The highest quality fish population in terms of
numbers and sizes was largemouth bass. Low-density was recorded for walleye,
brown trout, channel  catfish, black crappie, bluegill, yellow perch, and
white sucker. Forage fishes available included bluntnose minnow, common carp,
golden shiner, and white sucker that were also of a low density. Overall
growth was good for largemouth bass, walleye, and brown trout. Growth was
slow for northern pike and younger age classes of bluegill and yellow perch.
Quality size bluegill, black crappie, and yellow perch grew well.

It is imperative that efforts to improve water quality of tributary streams
to the lake be pursued. Intensive fish management can only partially improve
or maintain this fishery resource. The productive potential of the lake can
improve with each water quality improvement, whether it is mine drainage,
<::jﬁge, or agriculture related. Also, a conservation release from Quemahoning

2rvoir must be implemented as socon as possible for improvement of the
WWiatic resources of Quemahoning Creek downstream.
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AREA RECOMMENDATIONS :

1.

Water quality issues in the Quemahoning Reservoir watershed will have 8-
major affect on the future improvements to the fishery. f :

_ .7/'
The high quality largemouth bass population at Quemahoning Reservoir
should be managed with Big Bass Regulations.

Walleye are present in low numbers as a naturally reproducing
population. Small walleye fingerlings should be stocked at 20/acre for
the next five years to improve recruitment to the walleye fishery.

An adequate forage base is not pre§ént at Quemahoning Reservoir. Emerald

shiners and spotfin shiners should be stocked in 2000 and 2001 to
improve the forage base. .

Panfish Enhancement Regulations should be applied to bluegill, crappie,
and perch at Quemahoning Reservoir. The quality of the panfish fishery
can be maintained and improved through this approach.

A higher density two-story brown trout fishery should be developed
through stocking brown trout fingerlings annually at 63 per acre. Any

stocking in the watershed, including sportsman stocking in Quemahoning
Creek should be brown trout only.

Shoreline access is fair and could be enhanced through additional
parking facilities. Boat access should be provided through opening the
boat launch already constructed. A second boat launch area should b/( J
considered in the future. The size of Quemahoning Reservoir would permite
consideration of a 10 horsepower boating limit on the lake. Yellow Creek

Lake, Indiana County, is comparable in size and is managed with a 10
horsepower limit.

~

A copy of this report should be provided to the Cambria-Somerset
Authority, 1001 Broad Street, Johnstown, PA. 15906; Stonycreek-Conemaugh .
River Improvement Project, PO Box 153, Johnstown, PA. 15907-0153;
Southern Alleghenies Conservancy, 702 West Pitt Street, Fairlawn Court,
Suite 4, Bedford, PA. 15522; Western Pennsylvania Coalition for
Abandoned Mine Reclamation, RD 12 Box 202B, Greensburg, PA. 15601.

WWU COMMENTS :

Quemahoning Reservoir is a large (899 ac),

unproductive (mean total

alkalinity 16 mg/l) water supply reservoir impounded in 1912. Private
ownership of the reservoir restricted fishing activity, however, recent
transfer to public ownership (Cambria and Somerset Counties) will accommodate

increased public recreation including free fishing access.

Area personnel

recently completed the first Fish and Boat Commission survey of the
Reservoir. Initial observations revealed that three tributaries to
Quemahoning Reservoir, Quemahoning Creek, Higgins Run, and Twomile Run;
suffer from acid mine drainage (BMD) which diminish reservoir water quality

In terms of fish species,

Quemahoning Reservoir contains warmwater, coolwaté\\//
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and coldwater species. Dominant warmwater predators include largemouth bass
collected at rate of 46 per hour total, 32 per hour 2 300 mm and 18 per hour

375 mm. All of these values exceed Big Bass guidelines and Area personnel
Qcomend application of Big Bass regulations to maintain size structure

ollowing opening to full public access. Dominant coolwater predators
include walleye and northern pike. Walleye currently sustain themselves as
a low density naturally reproducing population. BAll catch rate wvalues fall
below walleye plan guidelines. Walleye mean lengths at age generally exceed
state means for walleye > 352 mm and the mean relative weight was 87. Area
personnel recommend stocking fingerlings at a rate of 20 per acre for the
next 5 years in conjunction with stocking shiner species to enhance forage
fish density. Northern pike also occur as a low density self-sustaining
population, however, mean lengths at 'age are all below average. Warmwater
panfish include bluegill and black crappie. Trapnet catch rates of bluegill
fall below Panfish Enhancement Regulation guideline values (mean total CUE =
0.07) in Quemahoning Reservoir. Similarly, trapnet catch rates of black
crappie fall below Panfish Enhancement Regulation guideline wvalues {mean
total CUE = 0.03). Coolwater panfish include yellow perch which alsc fall
below Panfish Enhancement Regulation guideline values (mean total CUE =
0.12). Area personnel recommend application of panfish enhancement
regulations to bluegill (sunfish), black crappie (crappie), and yellow perch.

WWU RECOMMENDATIONS :

1. I concur with Area concerns related to water quality degredation due to
' AMD, and affect upon fish production at Quemahoning Reservoir. Good
_c:::) fishing opportunities will depend upon improvements in water quality.

I concur with the recommendation to apply Big Bass regulations to
Quemahoning Reservoir to maintain size structure of the bass population.

3. I concur with the Area recommendation to enhance walleye populations
through stocking and addition of pelagic forage. Obtaining emerald and
spotfin shiners may require some Area involvement. Area personnel may
have to consider trapping of these cyprininds with transfer assistance

from Warmwater/Coolwater Production personnel. These species are
typically not available as a cultured fish and concerns relative to
introduction of exotics limit availability from other sources. Great

care will have to be exercised in any transfer such that exotics are not
introduced intc Quemahoning Dam.

4. I concur with the recommendation to apply Panfish Enhancement
Regulations to black crappie, white crappie, bluegill, pumpkinseed, and
yellow perch. With limited harvest while under private ownership these
species all fall below Panfish Enhancement Regulations guidelines,
however, as harvest increases under public ownership additicnal
protections will be necessary to maintain these small populations.
Excessive or extremely high levels of harvest and erosion of size
structure and density of newly exploited or virgin populations is

<::> legendary in the fisheries literature.
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CWU COMMENTS AND RECOMMENDATIONS:

Quemahoning Reservoir (818E), was initially inventoried during the 1999 fielf/ N
Season to collect baseline data on the resource and document the status oi, /
the fishery. Quemahoning Reservoir can be characterized as

a large,
infertile impoundment with water quality, hampered by acid mine drainage.

The 1999 evaluation recorded the presence of 16 fish species including, a low
density brown trout fishery. I concur with the recommendation to plant brown
trout fingerling in the reservoir to take advantage of the two story
potential and add variety to the multispecies’ fishery. However, when
considering the lack of a well established forage base and the fact that
brown trout have already established a population in the reservoir and at
least one tributary, I would recommend that .the Area staff
fingerling brown trout stocking at lower rates than prescribed in the
narrative, I certainly concur with the recommendations to improve water

quality in the drainage and to establish boating and parking facilities to
enhance angler use at Quemahoning Reservoir.

initiate

N
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BUREAU OF FISHERIES
FISHERIES MANAGEMENT DIVISION

Quemahoning Reservoir (818E) Management Report

Prepared by
Rick Lorson and Gary Smith, Fisheries Management Area 8

Date Sampled: April, May, and ’ ~ Date Prepared: November 1998
Bugust 1999

Introductiocn

Quemahoning Reservoir is located just east of State Route 219 near
Jerome, PA in northern Somerset County. This impoundment has a
surface area of 364 ha (899 ac) and 18.5 km (11.5 mi) of shoreline,
with primary uses being a water supply for industry and human
consumption. Quemahconing Reservoir was impounded in 1912 and has
historically been “closed to fishing,” which actually meant that
shoreline angling was tolerated and a private club was permitted to
fish using boats. The Pennsylvania Fish and Boat Commission (PFBC)
has not been directly involved in managing the fishery due to these
access restrictions. Partial lake surveys of Quemahoning Reservoir
took place in 1975 (Weirich et al. 1975) and 1980 (Weirich 1981)
with the expectation or. hope that the impoundment would be open to
the general public. Greater Johnstown Water Authority considered
purchasing the impoundment in 1989 from Manufacturers Water

Company, but later dropped the agreement due to concerns of
instream flow requirements (Young 1990).

Manufacturers Water Company placed Quemahoning Reservoir and four
other water supply reservoirs up for sale in 1996. A great deal of
interest was generated through the possibility of having these
properties in public ownership. Many public officials, groups, and
individuals initiated a “feasibility for public purchase” study for
the properties (Rizzo Associates 1998). Ultimately, a plan to
accomplish the purchase was developed. The Cambria-Somerset
Authority was formed to direct the purchase of these reservoirs
formerly owned by Manufacturers Water Company (Southern Alleghenies
Conservancy 1999). The property transfer to public ownership should
occur in Winter 1999 with a major emphasis being public recreation
and conservation for the land and water resources involved. The
Pennsylvania Fish and Boat Commission will manage the fishing and
boating resources of the properties following transfer to public

ownership. The anticipated opening to the public will be on or
after January 1, 2000.
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Quemahoning Reservoir is a very infertile impoundment (surface
alkalinity 14 mg/l) that limits the production potential of the
fish populations. Tributaries entering the lake have a history of
mine drainage pollution problems. The major culprit is Quemahoning
Creek, with additional problems in the Higgins Run and Twomile Run
watersheds. Water quality degradation in Quemahoning Creek above
the reservoir was addressed through a 1997 survey (Smith and Lorson
1998). Increased production of the fish populations in Quemahoning

Reservoir hinges on water quality improvements upstream in the
watershed.

The ensuing public acquisition created a need for the PFBC to
conduct a complete lake inventory to develop a fishery management
plan for Quemahoning Reservoir. The lake resource inventory was
subsequently scheduled for 1999 field season by Fisheries
Management Area 8. The purpose of this report was to: 1) analyze
all lake resource data collected, 2) develop a fish-management
strategy for the lake, and 3) provide the fish management approach
to the Cambria-Somerset Authority, the public, and other interested
parties. '

Methods

Pennsylvania style trap nets, gill nets, and night flatbottom boat
electrofishing were the gear types used to sample the fish
populations at Quemahoning Reservoir. All gill nets were 46 m (150
ft) long, sinking, and included 2.5 in., 5 in., and 6 panel
experimental stretch monofilament mesh. Pennsylvania style trap
nets utilized a 26 m (85 ft) lead. The electrofishing boat was
equipped with a 3,500-watt Honda generator and Coffelt model VVP-
2C-2000 as the power source for pulsed DC output at 2-3 amps. ' The
boat had a two fixed-boom electrode set up with eight dropper-style
anodes in two electrode arrays. The sampling crew consisted of one
boat operator and two netters. Night electrofishing efforts
targeted black bass and walleye.

Fish occurrence, relative abundance, and age and growth were
collected in accordance to methods prescribed for lake sampling
(Hoopes 1989a). The size structure indices of proportional stock
density (PSD) and relative stock density (RSD) utilize the stock
and gquality sizes of Anderson (1980) . Relative weight (W,) of
walleye were determined using the methods of Murphy et al. (1990).
Descriptive statistics for fish population data were generated, in
part, through the Pennsylvania Fish and Boat Commission-Electronic
Data Processing systemn. All reported fish lengths are total
lengths (TL). Lateral scales, viewed under a microprojector, were
used for age and growth determination.

A summer lake chemical profile and aquatic macrophyte survey was
also conducted according to prescribed methods.

./ \

N
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Results

Fish population sampling with trap nets and gill nets took place
from April 19 to 23, 1999. A total of 12 trap net sets and 12 gill
net sets were utilized over as many differing habitats as possible
(Figure 1). Night electrofishing took place on May 25 and 26, 1999

using eight runs covering different shoreline habitats across the
lake. )

Gamefish collected during our survey included brown trout, channel
catfish, largemouth bass, walleye, and northern pike (Table 1).
Panfish collected included black crappie, bluegill, brown bullhead,
pumpkinseed, rock bass, yellow bullhead, and yellow perch.
Bluntnose minnow, common carp, golden shiner, and white sucker made

up the forage species collected. A total of 16 species were sampled
during 1999.

Largemouth bass were collected from length group 100 mm to 575 mm
(Table 2). Total largemouth bass CUE (Catch per Unit Effort) was
46.06/hr, CUE for 300 mm and above was 32.07/hr, 'and CUE for 375 mm
and above was 18.29/hr. Standard PSD and RSD values were 74 and 42,
respectively. Big Bass Guidelines of CUE (Hoopes 198%b) were
exceeded by largemouth bass at Quemahoning Reservoir. These CUE
quality indices for largemouth bass were higher than Youghiogheny
River Lake and Yellow Creek Lake, and lower than those at Cross
Creek Lake. Largemouth bass were aged with scales from Age 1 to 10
(Table 3). The majority of the catch was distributed among ages 2
to 8 (n = 98), with frequencies of those ages ranging from 9 to 21.
Largemouth bass mean backcalculated lengths at age were at or above

the state average for ages 2 to 6 and were below the state average
for ages 1, 7, and 8.

Northern pike collected from trap nets ranged from length group 325
mm to 650 mm (Table 4)}. Trap net total CUE was 0.13/hr, with CUE
for 600 mm and above at 0.01/hr. Trap net CUE indices for northern
pike at Quemahoning Reservoir were comparable to those at Yellow
Creek Lake in 1996 (Miko et al. 1997), and High Point Lake in 1996
and 1998 (Lorson and Smith 1997). Standard PSD and RSD for northern
pike from trap nets in 1999 was 11 and 0, respectively. Northern
pike collected from gill nets ranged from length group 325 mm to
650 mm (Table 5). Total pike CUE for gill nets was 0.20/hr and CUE
for 600 mm and above was 0.03/hr. Gill net PSD and RSD were 13 .and
0, respectively. Northern pike aged with scales ranged from Age 1
to 8, with high frequency of age 1, 5, and 6 (Table 6). Pike mean

backcalculated length at age was below the state average for all
age classes.

Total night electrofishing catch of walleye was 35 ranging from
length group 175 mm to 525 mm (Table 7). Total electrofishing CUE
was 10.28/hr and CUE for 375 mm and above was 0.89/hr. CUE for 375
mm and above was below the Pennsylvania Walleye Plan guideline of
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5/hr (Hoopes and Young 1988) and also less than the cue measured at
Youghiogheny River Lake in 1998 and 1990. Thirteen walleye were
collected in trap nets from length group 225 mm to 650 mm (Table
8). Total CUE was 0.05/hr and CUE for 375 mm and above was 0.04/hr.
The CUE for 375 mm and above was well below that of 0.15 in the
Walleye Plan and also below that of Yough Lake in 1995 and 1998.
Combined gill net walleye catch was 8 fish for a total CUE of
0.03/hr and a CUE for above 375 mm of 0.03 (Table 9). The
Quemahoning Reservoir gill net CUE above 375 mm was below the
Walleye Plan and the 1990 and 1998 values at Youghiogheny River
Lake (Lorson and Smith 1999), rWalleye aged from scales at
Quemahoning Reservoir ranged from Age-.l to 8, with Age 1 making up
half of the total (Table 10). Walleye mean backcalculated length at
age was above the state average for ages 2 and older.

A total of 9 black crappies were caught in trap nets for a CUE of
0.03/hr (Table 11). Selected size ranges of black crappie were
below the Panfish Enhancement Guidelines. The PSD and RSD for black
crappie were 88 and 75, respectively. Age of black crappies from
scales provided age classes from 1 to 5 (Table 12). Mean
backcalculated length at age was below the state average for age 1,
equal at age 2, and above the state average for ages 3, 4, and 5.

Trap net catch of bluegills was 20 fish for a total CUE of 0.07/hr
(Table 13). Bluegill trap net catch was below the Panfish
Enhancement Guidelines. Bluegill ages from scales ranged from 1 to
© (Table 14). Mean backcalculated lengths at age were below the
state average through age 4, equal at age 5, and above the state
average at age 6. Yellow perch trap net catch was 33 for a total
CUE of 0.12/hr (Table 15). Trap net catch of yellow perch was below
the Panfish Enhancement Guidelines for selected length groupings.
Yellow perch age from scales ranged from 1 to 6 (Table 16).
Comparing mean backcalculated lengths at age to the state average

yielded below average values for ages 1 through 4, and above
average values for age 5 and 6.

Brown trout were collected only from gill net sampling in 1999 and
ranged from length group 425 mm to 625 mm (Table 17). Eight brown
trout were sampled for a gill net CUE of 0.03/hr. Brown trout were
aged from 4 to 6 years, with the majority being 4 and 5 year olds
(Table 18). Brown bullhead from trap net sampling ranged from 225
mm to 375 mm length groups (Table 19) . The majority of brown
bullheads were at or above the 300 mm length group. Brown bullhead
PSD and RSD were 100 and 99, respectively. One channel catfish in
the 550 mm length group was collected from all sampling. White

suckers (total of 21) collected from trap nets ranged from length
group 450 mm to 575 mm (Table 20) .,

Surface water quality was collected on April 19, 1999, PH and
alkalinity were 6.8 and 14 mg/l, respectively. This compares to
5.95 for pH and 9 mg/l for alkalinity at the surface on March 31,

p
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1975. A lake chemical profile was completed on August 12, 1999. The
secchi disc reading was 9.5 m and the thermocline limits were at
6.5 and 11.0 m (Table 21). Dissolved oxygen was above 6.0 mg/l down

to 18.5 m. PH from surface to bottom ranged from 6.3 to 7.3.
Alkalinity ranged from 14 to 18 mg/1l.

Aquatic macrophytes were sparse when sampled in the lake on August
12, 1999. This was partially affected by the 1lake being
approximately 1.5 m below normal water level due to drought
conditions the summer of 1999. For this reason, a surface area
coverage estimate was not obtained. Limited beds of watermilfoil
(Myriophyllum spp.), pondweed (Potamageton natans), and naiad
(Najas spp.) were identified. -

Discussion

The Quemahoning Reservoir fish populations can be characterized as
being of low density, with several populations potentially impacted
by historical shoreline angling pressure. Low lake productivity
(alkalinity of 16 mg/l) has also served to keep fish populations at
a low density. The primary limiting factor to the fish populations

at this point is very infertile water quality brought on by acid
mine drainage in the watershed.

The opening of Quemahoning Reservoir for recreational angling has
been a highly anticipated occurrence for area anglers for a number
of years now. The shoreline angling and associated harvest, which
has occurred here historically, may have reduced the quality aspect
of some of the fish populations. It is anticipated that when the
lake opens formally to the public, heavy fishing pressure will
occur. Fish management strategies will be necessary to sustain a
quality fishing experience at Quemahoning Reservoir.

The highest density fish populations were largemouth bass, northern
pike, and brown bullhead in 1999. The highest quality fish
population in terms of numbers and sizes was largemouth bass. Low-
density abundance was recorded for walleye, brown trout, channel
catfish, black crappie, bluegill, yellow perch, and white sucker.
Forage fishes available included bluntnose minnow, common carp,
golden shiner, and white sucker that were also of a low density.
Overall growth was good for largemouth bass, walleye, and brown
trout. Growth was slow for northern pike, and younger age classes

of bluegill and yellow perch. Quality size bluegill, black crappie,
and yellow perch grew well.

A high quality largemouth bass population currently exists at
Quemahoning Reservoir despite its clear water, low fertility, and
steep-sided banks. Bass growth was good even though the forage base
was of low density. Quality indices were well above the Big Bass
Guidelines. In fact, these indices were higher than those at
Youghiogheny River Lake and Yellow Creek Lake, waters with
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comparable fertility and lake size. Only the very fertile Cross
Creek Lake registered a higher abundance of quality size fish
{those over 300 mm and 375% mm) . We must bear in mind however, that
the three lakes used for comparison would have a much higher black
bass angling pressure. Black bass angler effort will likely be much
higher when Quemahcning Reservoir opens to the public. Limited boat
angling for black bass has occurred by a private club, but they
have practiced catch and release only. The largemouth bass
population at Quemahoning Reservoir should be managed with Big Bass
Regulations to sustain a quality bass fishery over the long term.

r
The northern pike population was of high density, had low abundance
of legal-size fish, and was growing slowly. These are
characteristics of Southwest Pennsylvania and statewide northern
pike populations (Lee et al. 1998). High catchability of pike and
large numbers of intermediate-size pike (450 mm to 600 mm) appears
to be producing a “bottle neck” to higher numbers of legal-size
pike. Trap net and gill net abundance of pike over 500 mm, 600 mm,
and 700 mm were comparable between Quemahodning Reservoir, High
Point Lake, and Yellow Creek Lake. Total angling effort at High
Point and Yellow Creek is believed to be higher than at Quemahoning

Reservoir, but the shoreline angling may still be responsible for
considerable harvest of pike.

were low (Lorson and Smith 1997; Miko et al. 1997). These two lakes
had pike in the top four species in terms of directed effort and
total catch during the creel surveys of 1996. Pike are definitely
an important aspect of the overall fishery where they occur. The
quality of the pike fishing may be able to be improved by
harvesting some of the smaller fish (up to 20 inches) to reduce
interspecific competition, and brotecting more large fish (24 to 28
inches) from harvest. This could ultimately improve the catch and
release aspect by having more large pike available, and provide a
more trophy-oriented harvest of pike. The infertile water quality

may still be the major limiting factor to the pike population,
however.

A dense bass population over 375 mm exhibited good growth, and
walleye over 352 mm also grew fast, while pike growth was found to
be slow in 1999, Also, the dense largemouth bass population does
not appear to be substantially reducing the number of small
northern pike. A 20 to 28 inch protected slot length limit could be
considered to manage northern pike at Quemahoning Reservoir. The
creel limit would remain at 2, with harvest allowed of pike less
than 20 inches and over 28 inches. Protected slot length limits (20
to 30 inches or 22 to 30 inches) were applied to five Minnesota
lakes (Pierce and Tomko 1997). In the short term (3 or 4 years),
the regulation  reduced exploitation of pike over 20 inches

N
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considerably compared to pre-regulation and other reference lakes.
Their research over a longer term will be used to determine if
natural mortality “overwhelms” the attempt to enhance numbers of
larger northern pike. We may consider this approach at Quemahoning
Reservoir if growth rates improve with addition of forage and
improved water quality. Another consideration will be if pike
angler effort is high at Quemahoning Reservoir in the future. Pike
angler opinions could then be garnered to determine whether numbers
or sizes of pike carry more importance.

A low density naturally reprodu01ng walleye population was sampled
at Quemahoning Reservoir in 1999." Abundance of legal length walleye
was also low as night electrofishing, trap net, and gill net catch
were all below the guidelines in the PA Walleye Plan (Hoopes and
Young 1988). Low lake fertility and a missing link in the forage
base are considered to be contributors to reduced recruitment at

Quemahoning Reservoir. Mean backcalculated lengths were all above
the state average.

Youghiogheny River Lake will be used for walleye population
comparison purposes, since it is also of low fertility and has a
quality naturally reproducing walleye population (Lorson and Smith
1999). Trap net and gill net catch of walleye was comparable
between Yough in 1982 and Quemahoning Reservoir in 1999. Forage
base limitations were considered at Youghiogheny River Lake and a
forage base was developed (primarily alewife and emerald shiners)
through stocking at Youghiogheny River Lake by the late 1980s. The
forage base developed at Youghiogheny River Lake was considered a
primary factor in higher densities of walleye in 1990 through 1998.
Mean relative weight of walleye (Murphy et al. 1990) in 1999 at
Quemahoning Reservoir was 84. Mean relative weight of walleye at
Youghiogheny River Lake was 87 in 1998. Researchers list a mean
population relative weight of 93 for the 50*" percentile of 114
walleye lakes (Murphy et al. 1990). Care must be exercised in
interpretation of the Quemahoning Reservoir relative weight, as
mean length at age were all above the state average. Anderson and
Neuman {1996) suggested that season of year may provide
considerable variability in relative weight. There have been
instances in our sampling where males dominate the walleye sample

and/or spent females, each of which could yield a lower mean
relative weight.

An improved forage base should be developed at Quemahoning
Reservoir to benefit walleye and all other piscivores, including
panfish. Alewife will not be considered due to their potential
negative impacts to recruitment of several species. Emerald shiners
and spotfin shiners should be stocked in 2000 and 2001 to develop
a much needed forage base. Walleye should be supplementally stocked
for the next five years to improve the walleye standing stock and

fishery until recruitment from walleye natural reproduction is
higher.
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Numbers of bluegill, black crappie, and yellow perch were of low
density, but some quality size fish of each species were present
(bluegill over 175 mm and perch and Crappie over 225 mm). Lake
fertility and shore angling harvest combine to provide this
scenario. The quality size fish of each species also exhibited good
growth using mean backcalculated 1length at age. Recruitment
appeared consistent for all three species, as numbers were
comparable for the age classes present (1 to 6 years). Abundance
data for all three were below the Panfish Enhancement Guidelines.
Heavier fishing pressure expected when the lake formally opens to
the public will 1likely further .depress the quality of these
populations. Panfish Enhancement Regulations should be applied to

bluegill, crappie, and yellow perch at Quemahoning Reservoir to
improve the quality of the panfish fishery. °

Several large brown trout (length groups 425 mm to 625 mm) were
sampled at Quemahoning Reservoir in 1999. These brown trout most
likely recruit from Higgins Run, a Class A brown trout stream
tributary to the reservoir (Lorson and Miko 1994). We also have
evidence that these large brown trout move into Higgins Run to
spawn. The 1999 lake chemical profile indicated ample habitat
available for a two-story fishery. The brown trout sampled in 1999
grew rapidly, with a mean length of 521 mm reached at Age 4. An
opportunity exists at Quemahoning Reservoir, whereby supplemental
stocking of a fast growing trout species feeding at a lower trophic
level (than existing warmwater/coolwater species) should result in
trout of a higher quality in the creel (PFBC 1997). Brown trout

fingerlings should be  stocked at Quemahoning Reservoir to
supplement the population.

Guidelines in the PFBC Trout Plan were used to determine number of
brown trout to be stocked. The Morphoedaphic Index calculated at
5.5 suggests a stocking rate of 63 trout per acre per year (56,700
brown trout fingerlings per year). Brown trout only will be stocked
to protect the integrity of the wild brown trout population in
Higgins Run. It is alsoc recommended that any stocking in the

watershed, including sportsman stocking in Quemahoning Creek should
be brown trout only.

Anglers interested in fishing for brown bullhead and white suckers
at Quemahoning Reservoir will find good populations of each. There
was a large number of brown bullhead sampled above 300 mm and a
good number above 350 mm in 1999, White suckers sampled were all
over 450 mm and in addition to being available in the lake, should
provide a spawning run fishery in the tributaries.

It is imperative that efforts to improve water quality of tributary

streams to the lake are pursued. Intensive fish management can only
improve a portion of this fishery resource. The productive
potential of the 1lake can improve with each water quality
improvement, whether it is mine drainage, sewage, or agriculture

N/
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Quemahoning Reservoir (B818E) Page 9
related. Mine drainage impact on water quality was also mentioned
as a major problem in a 1980 survey {(Weirich 1981). Also, a
conservation release from Quemahoning Reservoir must be implemented
as soon as possible for improvement of the aquatic resources of
Quemahoning Creek downstream. This item has been discussed in
detail previously (Young 1990; Smith and Lorson 1998).




Management Recommendations

Water quality issues in the Quemahoning Reservoir watershed

will have a major affect on the future improvements to the
fishery.

The high quality largemouth bass population at Quemahoning
Reservoir should be managed with Big Bass Regulations.

Walleye are present in low numbers as a naturally reproducing
population. Small walleye fingerlings should be stocked at

20/acre for the next five years to improve recruitment to the
walleye fishery. T

An adequate forage base is not présent at OQuemahoning
Reservoir. Emerald shiners and spotfin shiners should be
stocked in 2000 and 2001 to improve the forage base.

Panfish Enhancement Regulations should be applied to bluegill,
crappie, and perch at Quemahoning Reservoir. The quality of

the panfish fishery can be maintained and improved through
this approach. '

A higher density two-story brown trout fishery should be
developed through stocking brown trout fingerlings annually at
63 per acre. Any stocking in the watershed, including

sportsman stocking in Quemahoning Creek should be brown trout
only.

Shoreline access is fair and could be enhanced through
additional parking facilities. Boat access should be provided
through opening the boat launch already constructed. A second
boat launch area should be considered in the future. The size
of Quemahoning Reservoir would permit consideration of a 10
horsepower boating limit on the lake. Yellow Creek Lake,

Indiana County, is comparable in size and is managed with a 10
horsepower limit.

A copy of this report should be provided to the Cambria-
Somerset Authority, 1001 Broad Street, Johnstown, PA. 15906;
Stonycreek-Conemaugh River Improvement Project, PO Box 153,
Johnstown, PA. 15907-0153; Southern Alleghenies Conservancy,
702 West Pitt Street, Fairlawn Court, Suite 4, Bedford, PA.
15522; Western Pennsylvania Coalition for Abandoned Mine
Reclamation, RD 12 Box 202B, Greensburg, PA.15601.

N
k/’/‘



References

Anderson, R.O. 1980. Proportional stock density (PSD) and relative
weight (Wr): Interpretive indices for fish populations and
communities. Pages 27-33 in Gloss and Shupp, -editors.
Practical Fisheries Management: More With Less in the 1980’s.

New York Chapter American Fisheries Society. Cazenovia, New
York.

Anderson, R.O. and R.M. Neumann. 1996. Length, weight, and
associated structural indices. Pages 447 to 482 in B.R. Murphy
and D.W. Willis, editors. Fisheries techniques, 2™ edition.
American Fisheries Society,r Bethesda, Maryland.

Hoopes, R.L. 1989a. Lake examination manual. Pennsylvania Fish and

Boat Commission, Fisheries Management Division{ Bellefonte,
Pennsylvania.

Hoopes, R.L. 1989%. Big bass regulations, agenda item materials.
Pennsylvania Fish and Boat Commission, Fisheries Management
Division. Bellefonte, Pennsylvania.

Hoopes, R.L. and L. M. Young. 1988. Walleye plan for Pennsylvania.
Pennsylvania Fish and Boat Commission, Fisheries Management
Division. Bellefonte, Pennsylvania.

Lee, R.D. A. Woomer, and R. Lorantas. 1998. Eaton Reservoir (216A)

northern pike assessment. Pennsylvania Fish and Boat
Commission, Fisheries Management Area 2. Ticnesta,
Pennsylvania.

Lorantas, R.M. 1998. Panfish enhancement and evaluation study.

Pennsylvania Fish and Boat Commission, Fisheries Management
Division. Bellefonte, Pennsylvania.

Lorson, R. and D. Miko. 1994. Higgins Run (818E) management report,
Sections 01 and 02. Pennsylvania Fish and Boat Commission,
Fisheries Management Area 8. Somerset, Pennsylvania.

Lorson, R., D. Miko, and S. Toki. 1995. Youghiogheny River Lake

(819E) management report. Pennsylvania Fish and Boat
Commission, Fisheries Management Area 8. Somerset,
Pennsylvania.

Lorson, R., T. Shervinskie, and J. Smith. 1992. Youghiogheny River
Lake (819E}) management report. Pennsylvania Fish and Boat

Commission, Fisheries Management = Area 8. Somerset,
Pennsylvania.

Lorson, R. and G. Smith. 1997. High Point Lake (819E) management
report. Pennsylvania Fish and Boat Commission, Fisheries
Management Area 8. Somerset, Pennsylvania.




Lorson, R. and G. Smith. 1999, Youghiogheny River Lake {B819E)
fisheries management report. Pennsylvania Fish and Boat
Commission, Fisheries Management Area 8. Somerset,
Pennsylvania. Miko, D.A., R.D. Lorson, and G.A. Smith. 1997.
Yellow Creek Lake (818D) management report. Pennsylvania Fish

and Boat Commission, Fisheries Management Area 8. Somerset,
Pennsylvania.

Murphy, B.R., M.L. Brown, and T.A. Springer. 1990. Evaluation of
relative weight (Wr) index, with new applications to walleye.
North American Journal of Fisheries Management 10: 85-97.

Pennsylvania Fish and Boat Commisgion. 1997. Management of trout
. fisheries in Pennsylvania waters, 3" edition. Pennsylvania

Fish and Boat Commission, Division of Fisheries Management,
Bellefonte, Pennsylvania. '

Pierce, R.B. and C.M. Tomko. 1997. Initial effects of slot length
limits for northern pike in five north-central Minnesota
lakes. Minnesota Department of Natural Resources,
Investigational Report 454. Saint Paul, Minnesota. -

Rizzo Associates. 1998. Feasibility of the public acquisition of

the assets owned by the Manufacturers Water Company. Southern
Alleghenies Conservancy, Bedford, Pennsylvania.

Smith, G. and R. Lorson. 199§. Quemahoning Creek (818E) management
report, Sections 01-04. Pennsylvania Fish and Boat Commission,
Fisheries Management Area 8. Somerset, Pennsylvania.

Southern Alleghenies Conservancy. 1999, Recommendations for
recreation and conservation management of Hinckston and
Wilmore Reservoirs and South Fork Dam in Cambria County, PA
and Quemahoning Reservoir and Border Dam in Somerset County,
PA. Southern Alleghenies Conservancy, Bedford, Pennsylvania.

Weirich, C.B. 1981. Quemahoning Reservoir survey and
recommendations. Pennsylvania Fish and Boat Commission,
Fisheries Management Area 8. Somerset, Pennsylvania.

Weirich, Boyer, Hesser, Flyte, Hugya, and Murawski. 1975.
Quemahoning Reservoir lake survey report status and
recommendations. Pennsylvania Fish and Boat Commission,
Fisheries Management Area 8§. Somerset, Pennsylvania.

Young, L.M. 1989. Water allocation (WA 11-621-C), Greater Johnstown
Water Authority, Cambria county. Pennsylvania Fish and Boat

Commission, Environmental Services Division, Bellefonte,
Pennsylvania.

VAN

"

‘/!7 ‘\\
w

N



L r g e rerrmr

C

TABLE 1.

Fish species occurrence in Quemahoning Reservoir
(818E), Somerset County, from sampling in 1999.

Common Name

Scientific Name

black crappie
bluegill

bluntnose minnow

brown bullhead
brown trout
channel catfish
common carp
golden shiner
largemouth bass
northern pike
pumpkinseed
rock bass
walleye

white sucker
yellow bullhead
yellow perch

Pomoxis nigromaculatus
Lepomis macrochirus
Pimephales notatus
Ameivrus nebulosus
Salmo trutta

Ictalurus punctatus
Cyprinus carpio
WNotemigonus crysoleucas
Micropterus salmoides
Esox lucius

Lepomis gibbosus
Ambloplites rupestris
S. vitreum vitreum
Catostomus commersoni
Ameiurus natalis

Perca flavescens

Species total: 16




TABLE 2. Total Catch({Catch}, Mean Catch per Unit Effort (CUE Unit
= hour}, Proportional and Relative Stock Densities, and
Selected Indices for largemouth bass from night

electrofishing in Quemahoning Reservoir(l8E) in 1995%. A \\
"/
Length Group {(mm) CATCH C.U.E. {number/hour)

100 1 0.25

125 2 0.55

150 3 0.80

175 6 1.55

200 7 1.85

225 T 1% 4.74

250 3 0.80

275 13 3.47

300 11 2.74

325 8 2.17

350 33 8.87

375 33 8.88

400 24 6.46

425 9 2.44

450 1 0.25

575 1 0.25

Total Catch for all 8 sites: 174
Total Effort for all 8 sites: 3.83 hours
Mean Total C.U.E.: 46.06 (total C.U.E. / # of sites)

Standard PSD: 74.07 (stock size = 200 rm, quality size = 300 mm)
Standard RSD: 41.98 (stock size = 200 tim, desired size = 375 mm) .
i ;
CUE for specified size ranges CUE CUE N
- Total Above Above
Water, Sampling Year CUE 300 mm 375 mm
Quemahoning Reservoir, 1999 46.06 32.07 18.29
Youghiogheny River Lake, 1998 26.27 17.35 4.24
Yellow Creek Lake, 3-year mean® 28.20 18.71 4.69
Cross Creek Lake, 1994° 201.00 102.00 27.00
Big Bass Guidelines- Statewide 35.00 7.00 2.00
* Big Bass Regulations
./. \
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TABLE 4. Total Catch(Catch), Mean Catch per Unit Effort (CUE Unit =
. hour), Proportional and Relative Stock Densities, and Selected
Indices for northern pike from trap nets in Quemahoning

Reservoir {18 E) in 1999, “/
Length Group (mm) CATCH CUE (number/hour)
325 1 < .01
425 2 0.01
450 4 0.01
475 3 0.01
500 ' 5 0.02
525 : 12 0.05
550 4 0.02
575 1 < .01
600 3 0.01
650 1 < .01

Total Catch for all 12 sites: 36

Total Effort for all 12 sites: 270.25 hours

Mean Total C.U.E.: 0.13 {total C.U.E. / # of sites)
Standard PSD: 11.43 (stock size = 350 mm, quality size = 600 m}
Standard RSD: 0.00 (stock size = 350 mm, desired size = 700 )

I\L/’/

CUE for specified size ranges CUE CUE CUE
Above Above Above
Water, Sampling Year 500 mm 600 mm 700 mm N
Quemahoning Reservoir, 1999 0.10 0.01 0.00
High Point Lake, 1998 0.04 0.01 0.00
High Point Lake, 1996 0.09 0.02 0.01
Yellow Creek Lake, 13996 0.08 0.01 0.00
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TABLE 5. Total Catch{Catch), Mean Catch per Unit Effort (CUE Unit =
hour), Proportional and Relative Stock Densities,
Indices for northern pike from gill nets in Quemahoning

Reservoir (18 E) in 1999.

and Selected

Length Group (mm) Catch CUE (number/hour)
325 1 < 0.01
350 2 0.01
375 1 < 0.01
400 1 < 0.01
425 3 0.01
450 3 0.01
475 6 0.02
500 9 0.03
525 8 0.03
550 9 0.03
575 3 0.01
600 3 0.01
625 5 0.02
650 1 < .01

Total Catch for all 12 Sites = 55

Total Effort for all 12 Sites =
Mean Total CUE: 0.20 (total CUE

272.75 hours
/ # of sites)

Standard PSD: 17.00 (stock size = 350 mm, gquality size = 600 mm)
Standard RSD: 0.00 {(stock size = 350 mm, desired size = 700 mm)
CUE for specified size ranges CUE CUE CUE
Above Above Above
Water, Sampling Year 500 mm 600 mm 700 mm
Quemahoning Reservoir, 1999 0.14 0.03 0.00
High Point Lake, 1896 0.10 0.02 <0.01
Yellow Creek Lake, 1996 0.05 <0.01 <0.01
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TABLE 7. Total Catch(Catch}), Mean Catch per Unit Effort (CUE Unit =
hour), Proportional and Relative Stock Densities, and Selected

Indices for walleye from night electrofishing in Quemahoning
Reservoir (18 E} in 1999.

Length Group (mm) CATCH CUE (number/hour})
175 2 0.60
200 8 2.38
225 13 3.87
250 6 1.72
325 2 0.60
350 1 0.23
475 r 1 0.30
500 1 0.30
525 1 0.30

Total Catch for all 8 sites: 35

Total Effort for all 8 sites: 3.83 hours

Mean Total C.U.E.: 10.28 (total CUE / # of sites}
Standard PSD: 25.00 (stock size = 250 mm, quality size = 375 mm)
Standard RSD: 16.67 (stock size = 250 mm, desired size = 500 mm)

CUE for specified size ranges CUE
Total Above
Water, Sampling Year CUE 375 mm
Quemahoning Reservoir, 1999 10.28 0.88
Youghiogheny River Lake, 1998 40.88 17.37
Youghiogheny River Lake, 1990 64.67 32.00
Youghiogheny River Lake, 1982 33.25 18.15

Pa. Walleye Plan - 5.00




TABLE 8. Total Catch(Catch), Mean Catch per Unit Effort (CUE Unit
hour), Proportional and Relative Stock
Selected Indices for walle
Reservoir

(18 E) in 1999,

Densities, and
ve from trap nets in Quemahoning

Length Group (mm) CATCH

CUE (number/hour)

225
375
500
525
550
575
600
650

,
PR RSN e

< .01

< .01
0.01
0.01
0.01

< .01
- < .01
< .01

Total Catch for all 12 sites: 13
Total Effort for all
Mean Total C.U.E.: 0

Standard PSD:

100.00 (stock

12 sites: 270.25 hours

.05 (total C.U.E. / # of sites)

size = 250 mm, quality size = 375 mm)

Standard RSD: 8%1.67 (stock size = 250 mm, desired size = 500 mm)
CUE for specified size ranges CUE

Total Above
Water, Sampling Year CUB 375 mm

Quemahoning Reservoir, 1999 0.05 0.04
Youghiogheny River Lake, 1998 0.58 0.43
Youghiogheny River Lake, 1995 0.53 0.49
Youghiogheny River Lake, 1990 0.46 0.33
Youghiogheny River Lake, 1982 0.09% 0.07
Pa. Walleye Plan - 0.15

N
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hour), Proportional and Relative Stock Densities, and Selected
c:ii> ' . Indices for walleye from gill nets in Quemahoning Reservoir
| _ _

TABLE 9. Total Catch(Catch), Mean Catch per Unit Effort (CUE Unit =

(18 E) in 1999. '

Length Group (mm) Catch CUE {(number/hour)

350 1 < 0.01

375 1 <'0.01

450 4 0.02

475 1 < 0.01

650 1 < 0.01

‘_r
CUE for specified size ranges - CUE
‘Total Above
Water, Sampling Year CUE 375 mm

Quemahoning Reservoir; 1999 0.03 0.03
Youghiogheny River Lake, 1998 " 0.28 0.19
Youghiogheny River Lake, 1990 0.21 0.10
Youghiogheny River Lake, 1982 0.04 0.03
i Pa. Walleye Plan - 0.50
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TABLE 11. Total Catch(Catch), Mean Catch per Unit Effort (CUE Unit =
hour), Proportional and Relative Stock Densities, and
Selected Indices for black crappie from trap nets in
Quemahoning Reservoir (18 E} in 1999.

Length Group (mm) CATCH CUE {(number/hour)
100 1 < .01
150 1 < .01
225 1 < .01
250 2 0.01
215 r 3 0.01
300 p 1 < .01

Total Catch for all 12 sites: 9

Total Effort for all 12 sites: 270.25 hours

Mean Total C.U.E.: 0.03 (total CUE / # of sites)
Standard PSD: B87.50 (stock size = 125 mm, quality size = 200 mm)
Standard RSD: 75.00 (stock size = 125 mm, desired size = 250 mm)

Panfish
Enhancement
CUE for specified size ranges Guidelines
0.03 for range 200 and above 0.63
0.03 for range 225 and above 0.25
0.02 for range 250 and above 0.09
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TABLE 13. Total Catch{Catch}, Mean Catch per Unit Effort (CUE Unit =
hour), Proportional and Relative Stock Densities, and
Selected Indicies for bluegill from trap nets in
Quemahoning Reservoir (18 E) in 1999.

Length Group (rm) CATCH CUE (number/hour)

50 2 0.01

75 1 < .01

100 4 0.01

125 i 2 0.01

150 2 0.01

175 4 0.02
200 4 0.01
250 1 < .01

Total Catch for all 12 sites: 20
Total Effort for all 12 sites: 270.25 hours

Mean Total C.U.E.:

0.07

{total C.U.E. / # of sites)

Standard PSD: 61.11 (stock size = 75 mm, quality size = 150 mm)
Standard RSD: 27.78 {stock size = 75 mm, desired size = 200 mm)

Panfish
: Enhancement
CUE for specified size ranges Guidelines
0.04 for range 150 and above 1.15
0.03 for range 175 and above 0.51
0.02 for range 200 and above ° 0.08
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TABLE 15. Total Catch(Catch), Mean Catch per Unit Effort (CUE Unit =
hour), Proporticnal and Relative Stock Densities, and
Selected Indices for yellow perch from trap nets in
Quemahoning Reserveoir (18 E) in 1999.

Length Group (mm} CATCH CUE (number/hour)
75 1 < .01
100 15 0.06
125 r 3 0.01
150 5 0.02
175 4 0.02
200 1 < ,01
225 1 < .01
300 2 0.01
325 1 < .01
Total Catch for all 12 sites: 33

Total Effort for all 12 sites: 270.25 hours

Mean Total C.U.E.: 0.12 (total C.U.E. / # of sites)
Standard PSD: 29.41 (stock size -~ 125 mm, quality size - 200 mm}
Standard RSD: 17.65 (stock size - 125 mm, desired size - 250 mm)

O Panfish

Enhancement
CUE for specified size ranges Guidelines
0.02 for range 200 and above 0.43
0,01 for range 225 and above 0.19

0.01 for range 250 and above 0.07
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TABLE 17. Total Catch{Catch), Mean Catch per Unit Effort (CUE Unit =
hour), Proportional and Relative Stock Densities, and
Selected Indices for brown trout from gill nets in
O Quemahoning Reservoir (18 E) in 1999.

Length Group (mm) Catch . CUE {number/hour)
425 1 < 0.01
4795 1 < 0.01
550 3 0.01
600 2 0.01
625 1 < 0.01

Total Catch for all 12 sites: B R

Total Effort for all 12 sites: 272.75 hours

Mean Total CUE: 0.03 (total C.U.E. / # of sites)

Standard PSD: 100 (stock size - 225 mm, quality size - 300 mm)}
Standard RSD: 100 (stock size - 225 mm, desired size - 350 mm)

e UL
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TABLE 19. Total Catch(Catch), Mean Catch per Unit Effort (CUE Unit =
hour), Proportional and Relative Stock Densities, and
Selected Indices for brown bullhead from trap nets in
Quemahoning Reservoir {18 E) in 1999.

Length Group (mm) CATCH CUE (number/hour)
225 1 < .01
275 9 0.03
300 28 0.10
325 45 0.17
350 r 21 0.08
375 . 2 0.01

Total Catch for all 12 sites: 106

Total Effort for all 12 sites: 270.25 hours

Mean Total C.U.E.: 0.39 (total C.U.E. / # of sites)
Standard PSD: 100.00 (stock size - 125 mm, quality size - 200 mm)
Standard RSD: 99.06 (stock size - 125 mm, desired size - 250 mm}

TABLE 20. Total Catch(Catch), Mean Catch per Unit Effort (CUE Unit =
hour), Proportional and Relative Stock Densities, and
Selected Indices for white sucker from trap nets in
Quemahoning Reservoir (18 E) in 1999.

Length Group (mm) CATCH CUE {number/hour)
450 3 0.01
475 4 0.02
500 3 0.02
525 4 0.02
550 2 0.01
575 2 0.01

Total Catch for all 12 sites: 21
Total Effort for all 12 sites: 270.25 hours .
Mean Total C.U.E.: 0,08 (total C.U.E. / # of sites)
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able 10. Prioritization index (PI) for mine discharge sites in the Quemahoning Creek

SITE

NUMBER (UNITS)

e e vt e e s . P e T ) LAY A R i A o e N o S S o o ot S D A St s et e Py S

257
256

Basin.
[UG/L, micrograms per liter; MG/L, milligrams per liter; <, less than]

pPH

TRON,
TOTAL
(UG/L
AS FE)

110000
180000
6400
37000
38000
8700
1200
38000
180
7900
1400
950
1000
15000
9500
570
540

ALUM-
INUM,
DIS-
OLVED
(UG/L
AS AL)

120000
24000
200
<100
800
2800
5300
5300
200
7700
8900
<130
140
3900
<130C
240
<130
800
<130
<130

ACIDITY
TOTAL
HEATED
(HG/L
AS

5.4

DIS—
MANGA- CHARGE,
SULFATE, NESE, INST.
TOTAL TOTAL (GALLONS
{MG/L (UG/L PER
AS SO,) AS MN) MINUTE)}
1300.00 13000 374.00
950 14000 30
810 4400 470
450,00 6100 330.00
930 13000 7.5
560 9100 8
480 11000 5.00
970.00 8300 3.30
'300.00 1200  64.00
510 680 4.6
770 14000 1.6
440.00 150 867.00
97 630 111
210.00 2700 3.00
150 510 69
1100 1200 1.7
120.00 2200 1.00
550 2600 0.2
310.00 33 1.10
31.00 240 0.80

414.00
371.00
330.00
315.00
294,00
234.00
230.00
196.00
189.00
180.00
156.00
140.00

136.00

128.00
104.00
93.00
52.00
37.00
22.00
13.00
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Quemahaning Creek Non-Point Source Pollution Dald Shegl
! | !
DATE pH D.Q. (ppmn) | NITRATE (ppm)  PHOSPHATE (ppm}  WATER TEMPERATURE LAIMUDE  LONGITUDE
CNPS#G1 L D e Lo...400824 79.045
7N5/97 7.75 7.1 O <1.0 68
10/12/57 | 6.2 6.5 <0.25 <1.0 67.5
1/6/98 | 6.04 11 1.5 <1.0 597 ]
IN9/98 | 6.23 6.8 0.5 <1.0 825
10/27/98 | 6.24 7.1 0.25 1 50.4 -:
T11/23/98 | 6.44 6.8 <0.25 <1.0 52.3 T
12/22/98 | 6.2] 7 025 | 1 40.7
1/28/99 | 5.82 9.5 0.25 <1.0 2.2 o
NPS#62 .. 40.0821  79.0419 -
71597 | 626 6.1 0.5 <1.0 72
10112/97 | 616 6.3 <0.25 <1.0 66.1 -
16198 627 10.8 175 <10 ! 547 S B
513/98 | 6.52 0.4 <1.0 72.6 -
IN998 L 65 7.2 0.5 <1.0 84.8 )
10/27/98 | 6.74 6.8 <0.25 <i.0 53.6
11/23/98 | 6.86 7.2 <0.25 <10 55.8
12/22/98 | 6.68 6.9 <0.25 <1.0
1/28/99 | 6.36 7.4 <025 <1.0
NPS#63 | i e e 400931 79.0635
71497 9.1 0.25 <1.0
9/20/97 7.6 _ <0.25 <1.0
1/6/98 6.56 114 0.4 <1.0 52.3
712698 5.8 9 0.2 <1.0 73.9
10/26/98 | 6.3 7.4 <0.25 <1.0 48.4
11/24/98 | 5.86 8.6 <0.25 <10 49.4
12/23/58 | 6.02 7.2 <0.25 <10 45.6
1/28/99 | 5.94 8.9 <0.25 <10 54.2
NPS#64 . _ A 40.0776. . 79.0531.,
711497 65 5.3 0.5
10/1297 | 6.37 5.4 <0.25 -
| 3/22/98 | 6.37 10.8 0.75 -
51398 | 6.47 ‘ 1.5 1 i -
opees 634 T 72 <025 | J S
11/24/98 | 6.47 719 <0.25 1 i
12/22(987 6588 6.8 <025 | ooy«
1/28/99 6 7.3 <0.25
NPS #65 e e e e T Lt e e e e ..40.0721
71197 7.25 7 4 <1.0 _ 62
101997 T 6.22 1.1 <0.25 <1.0 57.8
3/22/98 | 641 | 118 3.5 <1.0 40.8
T5/15/96 | 6.65 | 4 <1.0 70.75
10/27/98 no’ waler in channel
J 1/24/98 no . water in channel
12/23/98 ] 4.67 | 4.2 3.5 3 . 40.7
1/28/99 6.6 5.6 4.5 5 53.2




Quemahoning Creek Non-Point Source Pollution Data Sheet

DATE
_NPS #6566
71797 |

PH

_ |

DO. (ppm)  NITRATE (ppm)  PHOSPHATE (ppm)

WATER TEMPERATURE

LATITUDE
400801,

LONGIUDE
i w._“....‘

10/12/97

12/14/97

5/15/98

8/16/98

10/30/98

11/24/98

12/23/98

1729199
“NPS #67 .
711197

9720/97

T12114/97

5/15/98

8/16/98

10/30/98

11/24/98

12/23/98

129159
- NPS:#68
7/16/97

11/30/97

2/10/98

7/26/98

10/30/98

11/24/98

12/23/98

1/29/99
NPS #69.
7N6/97

11/30/97

9 . 79.0812: -

4/18/98

7/26/98

10/30/98

11/24/98

12/23/98

1/28/99
~NPS #70 :
7115197

.. 400838

.. 19.0887.

1012/97

1/6/98.

7/19/98

10/28/98

11/24/98

12/22/98

1/28/99




Quemahoning Creek Non-Point Source Pollulion Dala Sheet

DATE WATER TEMPERATURE LONGITUDE
-NPS#71 . RO e 79:0471;
7/11/97 <1.0 50
10/29/97 <1.0 52.2
3/22/98 <1.0 43.4
5/15/98 <1.0 75.9
10/27/98 <1.0 47.5
"11/23/98 <1.0 52.5
12/24/98
1/28/99 .
[NPS #72_ . 400607 79.0539
7/11/97
70/29/97 <10 53.8
" 2/15/98 <1.0 423 B
5/15/98 <10 7 73.8
10/27198 <1.0 46.4
11/23/98 <1.0 48.6
12/24/98
1/28/99
NP5 #73 7

7M1/97
101997
2/8/98
5/15/98
10/27/98
11/23/98
12/24/98
1728199
NPS #74°
7N197
101 9/97
2/10/98
7/26/98
10/27/98
11/23/98
12724198
1/28/99
NPS #75..
7111/97
10/19/97
2/8/98
5/15/98
10/27/98
11/23/98
12/24/98
1/28/99 6.86 8.2

79.0877

790879

-y



Quemahoning Creek Non-Point Soutce Pollgtion Daia Sheet
_ |
DATE pH ~ D.O. [ppm}  NARATE {(ppm) | PHOSPHATE {ppm) LATITUDE
NPS#76 - SN = . i
7/11/97 <1.0
11/30/97 <1.0
4/18/98 <1.0
7/26/98 <1.0
10/28/98 <1.0
11/24/98 . <1.0
12/23/98 7.24 7.8 : <0.25 <1.0

e | 69 | 8 0.25 <10







SAMPLE Spacitio Towy. Total TAMy HT | Tow Toust Total Furtous Yorsl | Totst | Tews Suep. Ackt Fe Mn N
DATE soUnCE | Flow o g | Comduct. held} [oatoutatad) b | Awaneity | Haroness Fs Fe A Mo | Sutete Solkde toading |~ Losding Lessing Lesding |
igpw) (faid) tab]_] tumhes/om! | heg. C) L1} (g} imgA} (mgt) tmgM img mgl) | (mgAt | tmgnt trag} 1] tweidey) beideyl Boaidey)
ac17 hong Crask & of P 40-00 81N, 79-02,72W
77298 020 6.9 8.10 291.00 8.32 0.00 2600 | 131.70 3.28 2.40 0.18 0.8 | 102.00
237 o086 6.9 6.40 133.00 7.33 1.40 22.00 79.00 2.20 1.50 0.42 048 | €0.00 18
anmy 103 s 8.0 163.00 6.89 0.00 16.80 93.00 2.07 1.38 0.23 044 | E2.00 .
420007 109 s.84 6.30 217.00 7.62 0.00 22.00 £6.00 2.65 1.40 0.34 0.48 | 10.00 8
612797 29 -804 8.50 209.00 13.02 0.00 20.00 #3.00 287 0.48 1.43 0.26 | 39.06 1
8122097 140 6.20 6.40 £74.00 8.00 4000 | 3700 | 1280 0.22 <0136 | 142 | 23100 20
2497 177 6.34 6.40 718.00 10.80 0.00 68.00 | 320.00 3.92 1.44 0.20 1.47_| 268.00 a8
#120/07 13 6.40 0.40 425.00 10.38 0.00 42,00 | 182,00 4.08 2,22 0.20 1.10_ | 132.00 <2.00
10507 216 8.50 8.40 427.00 0.00 4200 | 2e6.00 2.08 2.84 <02 | 092 | 131.00 10
1072997 240 ess | 650 363.00 0.00 40.00 | 107.00 2.91 2.04 <02 | o063 | we.00 2
12717 9 - e.80 820 182.00 8.79 4.00 12.20 73.00 2.06 174 0.42 o4z | 4200 <2.00
1/6/08 281 614 €.00 193.00 0.97 0.00 19.00 55.00 1.05 0.48 0.62 0.20 | 39.00 12
2898 300 6.20 .40 314.00 s.68 0.00 24.00 74.00 2.20 144 0.30 0.60 | 43.00 <2.00
nsme 323 8.20 &.30 183.00 .M 0.00 16.80 16.00 2.30 1.56 0.49 047 | e300 )
a13me 42 634 €.20 133.00 8.20 0.00 11.80 47,00 1.70 0.78 0.82 032 | 4100 s
63 203 s | san 181.00 7.45 0.00 17.80 38.00 1.8 0.88 o.58 043 | 1000 e
673188 a2 8.6 8.650 431.00 0.00 3400 | 180.00 3.45 1.80 <.2 0.80 | 103.00 2
srz898 408 6.39 8.60 764.00 8.77 0.00 26.00 84.00 2.78 1.08 0.48 062 | 9090 4
R s 6.27 €.80 638.00 20.32 0.00 60.00 | 318.60 2.30 1,02 0.28 1.24 | 238.00 .
sname “s 8.56 8.0 420.00 0.00 4c.00 | 29.00 4.02 2.40 <.2 1.18_ | 208.00 154
101108 482 6.20 8.50 204.00 0.00 3400 | 130.86 3.5 1.68 <.z 0.72_| 90.00 1
11808 430 €.70 .50 688.00 0.00 68.00 | 3z3.41 1.22 517 <.2 1.23_ | 198.00 174
1172008 500 5.50 0.00 5400 | 270.68 6.08 4.6 <.z 112 | 278.00 12
11Im8 624 8.40 8.30 280,00 7.89 0.00 16.20 12.70 218 0.78 0.60 0.96 | 40.00 28
3120190 556 8.14 8.20 329.00 1.9 0.00 woe | 12re 2.00 0.65 0.63 | 90.00 20
42590 51 6.1 8.40 204.00 11.37 0.00 15.40 81.35 2.99 0.10 0.98 0.41 81.00 1
839 800 638 8.30 423.00 0.00 3200 | 167.96 | 4.16 1.50 <0.2 | 0.87 | 140.00 24
ac17a
2397 ose 6.09 .00 260.00 10.40 s | 20100 | 1.4 0.82 <0436 ] 204 | 114.00 2
ac1s G Crash sfter Bovwel 40-10.13N, 79-01.52W
nme 021 6.52 810 .|  263.00 7.1 0.00 2400 | 11060 | 2.8 1.28 0.24 0.81 90.00 [
31897 ows | 636 8.20 168.50 8.7 2.80 17.00 84.00 2.08 1.5¢ 0.40 046 | 57.00 2 I
usas arpe In Grey, baiow Masdowdsle 40-07.57K. 79-08.7TW
811008 00 6.75 6.30 200.00 6.83 9.00 3400 | 11940 | 280 0.04 0.22 0.22 | e0.00
arme oes 2.20 2.40 930.00 124.00 0.00 8.41 1.32 700 | 1030 | 38200
snme 047 5.80 6.40 930.00 42.00 7.00 0.89 0.70 13.10 | 1240 | 48200
IN8M7 o84 [ 8.30 163.00 6.60 0.00 38.00 97.00 2.49 0.76 0.11 0.2z | 11.00 2
5117 113 5.50 8.50 248.00 0.00 60.00 #3.00 401 2.78 <0.14 | o0.47 | es.00 -
612797 131 5.81 s.40 187.00 0.00 40.00 71.00 2.13 1.82 <0136 | 0.2¢ | 80.00 <2.00
73097 156 111.00 6.40 8.0 222.00 19.67 0.00 48.00 | 108.00 8.91 2.48 0.18 063 | 72.00 30 13.22 7.07 2.3
| 11387 247 5.80 8.0 354.00 0.00 £4.00 | 123.00 9.8 2.14 <0z | o084 | 99.00 18
121497 273 6.10 8.30 220.00 0.00 44.00 98.00 3.2 z.28 <0.2 | oz | 70.00 s
1neme 8 5.80 8.50 236.00 0.00 48.00 89.00 3.68 2.10 <02 | o2 | 9200 <2.00
2/16/98 a1 6.91 8.40 210.00 0.00 38.00 84.00 2.77 1.68 <0.2 | 0.21 63.00 2
anms 324 6.20 640 184.00 0.00 32.00 56.00 2.10 0.56 <02 | 038 | 3290 <2.00
sr19m98 386 6.00 6.20 273.00 0.00 42.00 86.00 2.98 1.98 <0.2 | 026 | 76.00 52
€/10/98 377 5.29 €.20 187.00 0.00 34.00 91.00 2.12 1.20 <02 | 018 | 71.00 18
1408 393 8.20 6.40 187,00 .00 38.00 74.00 2.88 0.50 <02 | o2e | 71.00 12
e a2e 6.03 6.50 266.00 0.00 6400 | 162.3¢ | 6.15 2.80 <02 | 048 | 103.00 10
9/1308 51 8.40 6.50 248.00 0.00 80.00 | 144.50 1.50 6.61 <0.2 | 064 | 84.00 s
101198 s 6.50 6.30 207.00 0.00 68.00 | 13104 | G E.10 <0.2 | 042 | es.00 24
1INEMme an 8.80 ©.80 289.00 0.00 e300 | 15112 8.12 517 <0z | 058 | 79.00 s
1271398 610 8,67 8.60 202.00 0.00 8600 | 12851 8.70 4.96 <02 | oss | 8200 1
13108 634 8.04 8.30 168.00 0.00 32.00 | 8197 1.04 1.08 0.19 | 126.00 <2.0
4124000 563 6.9% 8.40 228.00 0.00 34.00 20,66 2.06 c.e8 <0.2 | 047 | s0.00 <2.0
an/me 635 8.10 8.40 233.00 0.00 38.00 | 110.01 1.87 0.16 <02 | 026 | e7.00 14
N4 000 .30 8.40 210.00 .00 40.00__| 110.81 2.08 0.80 <02 | ©.27 | 68.00 <2.0
USGS 164 Dk inte Stoneyoresk, off ER 403 in South Heovarsville, north of Ovan Run 40-08.94N, T8-66,43W
ertame 018 2.90 290 | 1160.00 247.37 304.00 0.00 46420 | 34.40 1.48 2060 | 6.01 | 48800
7124096 043 2.70 200 | 1620.00 233.36 308.00 0.00 | 179400 | 3230 1.44 1900 | 3906 | 49600
.




saAMPLE epecitio | Vemp. | Totsl Ackity | T AddwyHT | Totsl Toual Yotal Farous Total | Towl | Tota Susp. e e ]
DATE sounce | Fow g | st | conduct e} (oatcutated) febl | Amalnity | Hordouss Fe fo A Mo | Sstwes Solide Losding tanding
igpen) theid) | Deb] | tumhosiomt | ltdeg. Ct (g} {mg) imgAl tmpA) (mgh) tmgt) imght | tmgm | imgh (mg) fbe/duy) | uidey) i._“_ tiha/dey]
0c3 d Y up from branch, flows R 985 40-08.02N, 79-06.11W
sriome 004 896 | .70 190.00 9.36 .00 68.00_ | 69.10 3.30 0.31 014 | 1471 | 1000
T80 030 e72 | & 207.00 26.5¢ 0.00 0400 | B2.70 0.80 0.08 192 | 201 | 36.00
21107 008 627 | .10 §6.00 399 4.00 7.20 35.00 0.85 0.42 0.41 028 | 2600
_am? 106 8.60 .70 92.00 0.00 26.00 | 37.00 0.90 019 <014 | 0.07 | 13.00 <2.00
611197 14 850 | 870 113.00 4.30 0.00 2000 | 3000 0.97 0.12 043 | oM <10 <2.00
enn? 139 649 | v.60 187.00 0.00 30.00 | ea.00 148 0.87 <0136 | o038 | es.00 52
s30/97 151 .47 e.70 181.00 44.85 0.00 48.00 | e9.00 .72 1.20 483 | o028 | 1200 130
s/4m7 174 s.79 .30 177.00 4.28 0.00 2600 | 217.00 | 1.24 0.28 024 | o039 | e300 4
(L 211 s40 | sa0 164,00 2.90 0.00 2400 | $1.00 1.24 0.8 0.21 0.27 | .00 8
101127 223 37 | &80 470.00 0.00 1940 | 4100 118 c.40 <02 | o032 | 2100 s
117387 248 e4t | 690 95.00 768 8.50 7.00 32.00 0.7% 0.73 1.01 026 | 15.00 4
12114187 218 .00 .00 74.00 3.79 0.20 .80 34.00 0.38 0.18 047 | o026 | 21.00 <2.00
Ieme 289 ez0 | &0 73.00 408 .00 0.0 34.00 0.54 0.20 o058 | o024 | sao0 2
21188 210 e33 | eso 104,00 218 0.00 16.20 | 31.00 0.68 0.04 037 | 0.04 <10 20
e 3z se3 | 840 91.00 1288 0.00 16.20_| 26.00 2,79 0.43 221 | o043 | n.00 268
arone 8 a3 8.60 93.00 .99 0.00 32000 | 36.00 2.31 0.58 1.00 | 038 | 103.00 120
610708 FTL) 615 | e.40 142,00 5,70 0.00 24.00 | 31.00 0.7 0.14 0.47 090 | 2700 30
ename 400 8.30 8.90 226.00 .86 0,00 3200 | 40.00 1,68 0,20 .06 013_| 2200 42
sr1ee 43 012 0.00 454.00 a2.12 0.00 6200 | 78.00 3.07 1.26 118 | 1es0 | 123.00 +
9/13/08 452 .93 6.50 148.00 19,80 0.00 88.00 | 2841 2.27 2.04 147 | 043 <29 214
1011798 487 ..70 8.40 119.00 8.42 0.00 3800 | ev.4s 1.69 0.48 093 | 012 <20 244
111158 402 710 8.70 180.00 29.08 0.00 68.00 | 90.68 881 0.60 78 | 038 <20 752
1111308 £11 e70_| 640 162,00 178.30 28.00 30.00 | vosz | 3v.70 1,44 1930 | 162 | 37.60 1464
11w 645 074 | 30 $9.00 0.00 1100 | 48.40 0.56 0.38 03¢ | o032 | 2v00 24
424000 682 en e.20 200.00 0.00 7.80 31.42 0.37 o83 | o <.02 <20
e 584 s34 | es0 126.00 0.00 .20 | 4817 0.37 0.23 0.2 o.20 | 28.00 20
sr14me 806 8.42 s.40 141.00 .00 1880 | 66.00 0,64 0.14 <02 | 448 | 27.00 <2.0
GC4 Novth branch tibutary upetrasm #f Que off of Fottaro¥ Road 40-07.52W, 79-06.79W
e 032 $37 | e.40 | 4200 3.68 0.00 1480 | 42.60 188 0.36 0.00 o33 | 17.00
3en? 036 s32 | 60 60.00 7.98 1.20 2.00 41.00 0.45 0.15 %.20 ozs | 2000 1
snny 148 e.33 .20 26.00 1.28 0.00 7.40 28.00 0.5 0.17 0.00 026 | 32.00 14
a8 19 s.48 e.40 166.00 3.4 0.00 30.00 | e8.00 138 0.02 000 | o038 | 3400 48
1011297 221 .20 .00 128.00 2.33 0.00 2400 | 3800 161 0.81 000 | o34 | 2600 12
188 o e.08 0.00 90.00 11.18 1.80 8.80 26.00 0.45 0.13 180 | oas | 1200 [T
21698 200 .30 e.20 111.00 118 0.00 7.20 78.00 0.42 0.1t 000 | oO20 | 1200 e
1498 396 s .00 121.00 111 0.00 1720 | 33.00 148 0.44 070 | os31 ]| 16.00 26
M 413 .32 8,50 138.00 3.91 0.00 2000 | 43.00 1.10 ©.23 625 | 0.30 <20 10
10n8e an 140.00 0.00 2400 | 0.2 1.19 .80 <02 | 035 | 3300 s
31208 560 6.80 5.90 111.00 0.00 6.40 56.10 2.58 152 | 03¢ | 30.00 [
2499 506 5.36 4.30 120.00 0.00 7.20 32.26 0.4z 0.16 0.86 018 | <20.00 4
erime 691 6.2z £.40 148,00 0.00 .60 | 49.0 0.65 0.29 0.21 0.21 | 21.00 1.
crame 11 8.24 8.40 181.00 0.00 19,20 | 0.07 114 0.37 028 | o036 | 3000 <20
\\u\




SAMPME _ Specitic | Tewp. Yotal Ackty | T Addny HT | Tetl Total Tetsl Farous Total | Totsl Totsl Susp. Acd Fe Mn N

DATE soumce | FLOW P Conduet. fiaid) loniondeted) b Hardrase Fe F N Mo | Sutwtes Sotids Loating | Lseding
__gpm) | thedl Nab) | (umhosiom) | tdep. CI _imgh) __tmgM f imgA) trng/l) tmgh gt | tmgm | tmgm g toa/dey) | _Gbestwy] .'M. ardey)
USGS 173 GONDERS DISCHARGE 40.00.89M, 79-02.20W
r1me e 81,49 604 590 | 1338.00 89.45 24.00 0e.00 | 71020 | 3480 4253 018 | 348 | 04200 180.030007| _152.0644802 6.42
23197 064 344.00 .16 8.20 947.00 48.00 10400 | 765400 | 40.10 4182 <04 | 361 | 630.00 20 105 81 145.13 i
87 o8 661.00 8.40 8.20 . 106.20 10200 | 31600 | 40.30 33.76 | <0436 | 300 | e2s.00 14 2718 20m.37
17 0 477.00 6.93 8.20 906.00 80.00 9600 | 71400 | s0.80 38.76 | <0.136| 0.8 | 580.00 <2.00 232.78 917
42917 107 442.00 6.94 .20 829.00 2.41 19.20 10000 | 736.00 | 4300 44.00 044 | 3.20 | 674.00 20 232.07 172.70 2.68
52187 127 O.W. 6.73 6.20 | 1068.00 20.00 9800 | €89.00 | 36.90 2672 | <0.136] 286 | 603.00 8
2297 s 794.00 .18 620 | 1368.00 06.00 9600 | 82000 | 49.30 0.82 <0.136 | 364 | 596.00 z 174,22 126,10
2iam? 178 222.00 8.00 810 | 1%3.00 27.44 74.00 11200 | 728.00 | 44.70 4388 020 | 388 | €99.00 14 110.28 96.00 6.34
srzeny m 200.00 6.4 ez0 | 117200 96.00 100.00 11800 | 00100 | 4860 48.92 020 | 3se | 706.00 s 110.83 93.562 4.81
10887 73 246.00 8.08 €20 | 1387.00 0.20 11000 | 72400 | 5200 B5.50 <02 | 404 | 6520.00 28 163.13 118.97
1072907 F) 167.00 a.01 €20 | 1504.00 72,00 122.00 | 79200 | 5430 51.00 <0.2_| 397 | 898.00 38 102.47 74.92
121187 =8 471.00 a1 20 | 1033.00 62.00 $8.00 | 163.00 | 26.80 1788 <02 | 291 | 602,00 s 14793 108.95
148 e 318.00 5.00 e.10_| 1208.00 40,00 102.00 | 6000 | 3%.30 36.70 <02 | 290 | 604.00 14 134.93 130.86
2308 208 422.00 570 | 620 | 1318.00 76.35 0.00 9000 | ©31.00 | aw.t0 32413 0322 | 290 | 428.00 38 19833 147.10 n.1e
2188 = o.wW. 6.7 .20 243.00 0.00 ss.00 | 4esoc | 3350 28.06 <02 | 276 | asa.co 4
anzme 240 o.W, 8.20 8.30 782.00 30.14 13.40 9200 | 49000 | E34 2660 368 | 038 | 48400 38
s 261 o.W. .73 6.20 | 1063.00 0.00 9000 | 47700 | 3810 31.62 <02 | 207 | 603.00 8
s P 398.00 588 8.00 #81.00 £2.79 2.80 7000 | 58500 | 28.80 35.70 098 | 310 | 492,00 672 137.66 147.58 4742
s2ame 403 440,00 .12 ¢.20 $84.00 .60 92.00 | 562.00 | 3130 3111 <02 | 283 | 427.00 50 188.93 162.72
e 418 178.00 B2t €30 | 1010.00 0.00 98.00 | 76831 | 47.70 35.19 <0.2 | 324 | 624.00 s 102.08 ©0.32
o1z “E 157.00 s.02 .20 ©890.00 0.00 110.00 | 807.40 | 49.80 39.78 <0z | 384 | B81.00 10 93.98 8.5
101198 s 178.00 .10 6.20 | 1062.00 ¢.00 108.00 | 84603 | 43.30 41.82 <02 | 372 | €96.00 38 92.84 70.50
1188 an 138.00 808 €30 | 1264.00 0.00 12000 | 821.22 | 43.30 39.80 <0z | 376 | 67000 <z 70.78 61.47
11/20m8 4. 136.00 .20 0.00 120.00 | 83002 | 5260 4437 <02 | 30 ] 873.00 1 %90 6.8
nme 822 294.00 6.8 €20 | 1377.0¢ 0.00 100.00 | 82240 | 61.70 43.35 <02 | 370 | e47.00 20 230.24 130.78
1726000 528 218.40 8.04 820 | 1176.00 0.00 10000 | 738.28 | 40.30 37.23 <02 | 300 | 634.00 4 “u3n 330.45
31208 55 5.90 610 | 10e7.00 0.00 90,00 | 62317 | 20.20 <02 | 278 | s11.00 18
472680 s 964.00 604 | 630 169.00 0.00 8200 | 61320 | 27.10 0.8 <0.2 | 242 | 600.00 28 210.7¢ 277.50
e w0t 245.00 5.90 820 | 1121.00 0.00 €s.00 | G478 | 2860 30.60 <02 | 284 | 53900 18 422 77.78




SAMPE Specifio | Temp. Total Ackdity | 7 AcieyHT | _Totsl Total Yol Farrous Towt | Towl Tetsl Susp. Asid Fa Ma ~
DATE sOuURCE | FLOW ™ pH Cenduot. e josioutsted} Oub) Ancolirity | Hardnaes Fe [ N Mo | Gultates Solide _iveding | Lesding teading |
tgpw! tfiald) nabl | wmhesiom! | tdep. C) tng) tmgt} tmgAl tmgA) img) (mgn) tmght | tmgm | imgm | (mgM Mos/dey] | _Oheidey) Maidmy) Ma/dey|
USGS 176 Water plurt dischergs from wull In F 40.08.69, 79-0Z.82W

e 023 51.00 6.77 680 | 121200 268.00 36.00 | 63430 [ 160.00 160.00 0.14 9.60 | 421.00 33.03 se.a8 0.37
ZNE 040 4112 6.10 240.00 3400 | e63.00 | 170.00 181.90 0.14 | 10.20 | €08.00 .20 §7.77 0.79
307 o058 5.99 5.90 2465.00 300.00 2800 | e6s.00 | 173.00 176.00 | <014 | 13.00 | 470.00 - -

3897 o78 e.20 6.00 312.00 36.00 | 700.00 | 169.00 163.62 | <0.14 | 11.40 | E84.00 = -

mn L. .80 6.00 217.00 298.00 32.00 | ©78.00 | 163.00 180.00 | <0.14 | 90p | €61.00 2%

w21 112 684 6.80 | 1127.00 306.00 26.00 | 12300 _| 180.00 108.00 094 | 1080 | 38.00 78 -

52197 130 6,62 500 999.00 288.00 2800 | 62700 | 183.00 184.00 | <044 | 11.80 [ 642.00 20

o/z2/87 150 588 600 | 1312.00 302.00 30.00_ | ®seco | 191.00 10980 | <0.14 | 1400 | 63.00 [

sa87 178 e.c4 6.9¢ | 1062.00 322.00 38.00 | 860.00 | 176.00 82.92 020 | 1280 | 672.00 158

snm1 196 5.12 670 | 1079.00 274.00 22.00_ | 63100 | 179.00 174.00 <02z | 1340 | #10.00 1.

1055197 27 20.00 6.08 5.70 910.00 338.00 17.20_ | ©96.00 | 170.00 178.00 <02 | 1180 | sz3.00 &0 6313 3883

1orzen? 23 22.00 5.79 €00 | 1158.00 320.00 38.00 | 32600 | 109.00 174.00 <.z | 10.80 | 46600 a2 52.82 2156

1187 50 38.00 .80 ©.00 975.00 283.00 30.00 | 640.00 | 170.00 178.00 <0.2_| 11.80 | 485.00 3¢ 7786 64.3

121797 4 32.00 5.68 sz | 107300 290.00 28.00 | 69100 | 111.00 170.00 <02 | 984 | 346.00 100 42.70 37.85

14108 =3 31.00 6.70 5.90 ] 1206.60 228.00 38.00 | 49400 | 160.00 166.00 <0z | 997 | 510.00 26 £6.29 37.18

2 303 32.00 6.80 8.00 | 1216.00 242.00 38.00 | 635.00 | 17200 186.00 <02 | 1210 | 367.00 22 ee.18 4854

308 e 64,00 6.73 6.00 | 1178.00 268.00 30.00 | 3100 | 178.00 152.00 | <oz | 13.00 | 614.00 34 110.19 8438

aname 344 21.00 8.03 8.00 | 1008.00 274.00 40.00 | 606.00 | 188.00 16.80 <0z | 1220 | w0400 38 €2.00 a5.a8

5/208 88 28,00 6.85 s.00 | 1137.00 296.00 34.00 | 62600 | 187.00 180.00 <02 | 11.70 | 888.00 8 2541 53.44

531 27 32.00 6.04 8.00 | 1032.00 361.42 282.00 2800 | 573.00 | 17680 $80.00 <0.2 | 11.40 | 504.00 20 87.50 43.95

sr2am 408 106.00 6.02 6.90 | 1045.00 280.00 32.00 | 693.00 | 181.00 166.00 108 | 1230 | 696.00 "» 278.44 156.24 1313
s A7 26.00 s.18 5.90 252.00 3400 | 48201 | 178.00 172.00 <0.2 | 1330 | 586.00 "% 52.89 39.97

) 28.00 8.0z 5.90 | 1089.00 266.00 28,00 | 637.63 | 183.00 176.00 <0.2 | 1430 | 819.00 <2 52.78 4s07

srazie 58 28.00 [X) €.00 929.00 264.00 3200 | 46401 | 176.00 170.00 <0.2_| 10.80 | 808.00 34 59.90 38.60

11788 a2 22.00 5.85 s.00 | 1020.00 262.00 3600 | 607.640 | 181.00 105.00 <02 | 1360 | 6584.00 12 47.08 36.70

12878 501 18.00 5.80 274.00 3200 | 480.14 | 174.00 170.00 <0z | 1220 | 0870 12 33.48 .48

NI 818 26.00 5.80 680 | 1178.00 260.00 36.00 | 43661 [ 163.00 172.00 <0.2 | 1090 | 556.00 42 4598 32.78

112808 526 £2.00 6.32 E90 | 1116.00 268.00 26.00 | 47081 | 217.00 162.00 <0.2 | 1280 | €23.00 D) 136.63 20.01

anzme 651 34.00 4.75 600 | 1275.00 274.00 38.00 | 458.39 | 171.00 128.00 <0.2 | 1220 | eos.00 N evss 4.8

472898 589 32.00 535 €00 | 120800 214.00 3000 | #1814 | 1es.00 180.00 <02 | 11.20 | 388.00 P &35 43.08

e300 504 20.00 634 600 | 1276.00 264.00 3000 | #53.28 | 1e0.00 168.00 <02 | 1220 | 563,00 a“ §7.70 43.99

usas 178X

[ 179 e.19 6.20 332,00 3.20 3.20 10.80 87.00 0.73 0.04 0.83 1.38 | 71.00 <2.00

snmy 197 8.93 740 | 131300 0.00 182,00 | 561.00 .92 1.78 0.23 | 539 | 48800 22

10/5/97 s 20,00 8.71 710 | 122400 0.00 82.00 | §538.00 2.30 0.32 c9.2 | 880 | 571.00 30 0.72 2750

10728197 27 22.00 8.76 600 | 1080.00 0.00 7000 | €10.00 233 0.19 0.31 9.2t | oa.c0 1 0.62 24.35 0.82
1111687 261 3%.00 8.02 8.50 748.00 0.00 48.00 | as1.00 6.21 0.60 <02 | 8.60 | 461.00 28 2.06 39.28

127087 5 32.00 8.20 8.00 T58.00 30.00 1480 | 468.00 6.12 0.50 <0.2 | 10.00 | #18.00 2 235 30,48

17498 4 31.00 5.40 3.90 963.00 32.00 0.00 asso0 | 18.00 8.03 <0.2 | 1040 | 457.00 22 8.71 3.7

238 304 32.00 6.00 400 | 1084.00 42.00 0.00 473.00 | 268.70 16,30 <0.z_| 1210 | 438.00 38 10.27 48.54

e 320 654.00 5.80 5.10 936.00 30.00 3.00 468.00 2.10 <0.2 | 1160 | 856.00 ' 75,20

aname 348 34.00 e.08 8.00 933.00 18.80 1200 | 618.00 | .09 0.99 <02 | 989 | 613.00 . 2.08 39.19

6 o8 23.00 578 820 | 1137.00 13.80 19.40 | 50400 | 3.04 0.28 <02 | 934 | #5100 1* 1.39 4208

53188 38 32,00 8.20 £90 | 1075.00 #8.00 8.20 628.00 | ©6.38 3.9 <0z | 1160 | 850.00 14 2.08 462

sane az3 26.00 €13 7.20 | 1113.00 0.00 62.00 | 71810 2.81 1.14 <02 | 948 | #0000 b} ¢.78 28.43

s30/me .40 26.00 e.11 7.00 | 1288.00 0.00 7200 | 826.83 5.88 2.22 <0.2 | 10.60 | 524.00 - 68 1.78 3313

9727198 459 73.00 c.as 7.00 878.00 0.00 72.00 | 740.00 s.58 0.84 <0.2 | 1030 | 547.00 ag 224 34.07

1o a4 22.00 6.67 a.e0 | 103800 0,00 48.00 | 75017 | 2410 0.38 <0.2 | 13.20 | B71.00 10 6.37 34.01
11720008 503 16.00 8.30 0.00 28.00 | 716.12 7.03 0.21 <0.2 | 1280 | 718.20 e 1.3 24.82

1nime 517 26.00 5.56 5.0 838.00 0.00 10.20 | e47.30 4.93 0.13 <02 | 1260 | 637.00 12 1.48 37.68

1z 628 62,00 .38 758.00 1.20 8.40 445.64 7.99 1.38 <02 | 778 | s00.00 3z 499 48.09

an1ee 552 34.00 430 500 | 1012.00 24.00 3.20 693.26 5.03 0.49 <0.2 | 10.70 | 688.00 12 2.00 43.713

) [32] 32.00 e.31 50 | 1126.00 0.00 28.00_ | 638.82 5.51 0.17 <02 | 938 | 479.00 18 212 28.00

or3m9 596 30.00 8.22 €30 | 13s4.00 0.00 2800 | e52.47 e.03 0.98 <0.2 | 1030 | s0s.00 3 217 37.14

N




SAMPLE Tarp. Totsl Ackdty | T aday WY | Teta Total Total [ Totsl | Totsl Total _Susp. Aok Fe o
DATE soumce | FLow | Canduot. i) {ouioudetad tinb) Mcalirdty | Hardoasy [ Fs ~ o | Sutmes Solkds | Lasding | _Losding Loading
_tgpm1 | theid) Neb} | (umbasiom) | ideg. €1 | imgnt (g tog} 1mghl tmpn) (mg) tmg | tmpm | imgM) (mgh Bwidey) | _beiday) Wealdey) Soeidey}
Usas 208 D inte behind uk Post Offion . 40-06.300, 79-04.TW
srome 001 .92 8.10 £03.00 .76 2.40 48.00 | 24580 857 276 2.18 103 | 282.00
71887 027 505 8.10 493.00 26.79 0.00 50.00 | 27180 8.26 258 2.48 1.08 | 219.00
2n8m? o%0 5.06 8.20 432.00 30.57 28.00 54.00 | 189.00 8.90 318 2.93 1.01 | 21400 <2.00
3nem7 oss 670 5.90 348.00 23.16 18.20 38.00 | 22200 5.22 2.40 217 0.4 | 184.00 2
6127 124 557 8.10 396.00 173.43 78,00 50.00 | 203.00 5.43 2.22 2.18 093 | 230.00 10 q
6727587 132 6.38 6.90 275.00 13.70 280 30.00 | 183.00 7.89 168 234 0.74__| 196.00 30
830197 183 286.90 5.66 s.10 651.00 23.06 43.00 ©0.00 | 248.00 6.07 1.92 2.20 0.96 | 198.00 26 22.38 4234 97.02
sn11m7 180 270.00 5.50 810 635.00 21.20 0.00 o800 | 283.00 6.43 2.88 2.44 1.17_| 204.00 42 20.87 37.97 .90
orint 200 614 6.20 548.00 31.73 0.00 7200 | <1000 | ©.30 364 3.40 1.2% | 24200 54
1011297 3] 6.00 8.30 421.00 20.14 0.00 7200 | 78600 | 096 3.42 2,62 1.18 | 213.00 28 7
111687 253 €.80 &.20 434.00 38.24 7.00 64.00 | 208.00 L 219 3.68 088 | 211.00 [x)
s21m? 280 588 8.20 523.00 63.73 0.00 6600 | 31100 | 10.30 3.18 e.04 0.08 | 197.00 52
11eme 204 656 8.00 685.00 26.60 0.00 4s.00 | 213.00 6.21 3.00 2.44 1.04 | 201.00 10
2188 ns 6.02 8.90 §13.00 23.38 .00 42.00 | 198.00 5.82 2.34 2.07 0.99 | 200.00 18
3nsne 338 518 8.00 627.00 26.11 0.00 42,00 | 197.00 | 586 218 2.30 101 | 212.00 10
" anema e 28429 578 8.00 £60.00 2134 0.00 48.00 | 229.00 523 218 1.87 0.88 | 183.00 7% 2296 37.98 5188
5110 280 264.28 [ 8.00 484.00 20.00 0.00 4200 | 172.00 4.82 z.08 1.77 0.83 | 190,00 2¢ 21.11 38,34 7750
s14ns 0 278.30 a.c0x 8.10 631.00 22.83 0.00 62.00 | 183.00 6.18 2.10 2.14 0.00 | 121.00 22 17.38 20.11 7150
snens a3 200.00 8.08 8.20 666.00 26.82 2.00 es.00 | 31018 8.17 3.00 2.20 113 | 226.00 22 1483 2717 66.06
Bname 453 169.00 6.9¢ 6,20 607.00 20.24 0.00 7000 | 329.78 6.84 3.00 2.08 1.22 | 223.00 26 13.07 23.32 50.84
1011798 400 6.30 8.30 474.00 25.50 0.00 e8.00 | 32310 5.96 288 2.31 191 | 217.00 20
1171608 406 690 .30 626.00 12.48 0.00 8.60 332.76 2.84 1.4 1.12 083 | 107.00 .
121138 w4 8.1 6.20 848.00 20.22 0.00 84.00 | 329.87 7.06 3.54 2.69 1.22 | 29140 a8
1R 536 209.00 681 8.10 451.00 24.11 .00 45.00 | 26048 5.08 2.48 2.37 1.03 | 210.00 <2.0 1218 .78
ari1me 54z €.80 8.0 677.00 24.82 0.00 §3.00 | 28366 6.62 2.84 2.30 1.08 | 226.00 o8
R 572 264.00 6.80 5.80 £79.00 19.46 0.00 3200 | 21719 3.80 0.10 1.92 0.97 | 179.00 4 17.08 42.44
1me [ 200.00 6.82 8.00 06200 0.00 56.00 | 31616 | 4.03 0.20 0.62 1.01 | 302.00 1 9.69 2¢.28 2242
sr4me 0z 131.00 5.32 0.00 592.00 0.00 e4.00 | 29387 4.49 312 1.0t 114 | 216.00 <2.0
80C_Banme Run
. 2] 140 430 460 63,00 9.80 9.80 1.00 50.00 0.10 0.08 0.69 0.23 <10 4
&r30m7 154 962.00 4.22 470 70.00 8.00 .00 1.40 15.00 0.18 0.07 0.53 o0.28 10.00 14 1.6677084 26.011472| 54914512
9797 208 4.45 430 45.00 7.40 7.40 1.80 17.00 0.20 @.10 0.36 042 | 16.00 <2.00
©T01 SHADE CREEK_C RAMP Shte finput 40-07.07H, 78-50,68W
s/z0/me 018 2.8 2.50 540,00 134.00 134.00 0.00 26860 | 38.40 m 6.18 238 | 242.00
2208 038 30.00 380 3.30 964.00 144.00 144.00 0.00 316.00 | 12.00 5.04 0.03 3.06 | 273.00 43272 10.98224| 32.58218
2119 538 00.00 3.07 4.00 968.00 32.00 0.00 202,09 8.20 0.20 226 | 2680 | 194.00 <2.0
CT02 SHADE CREEK_Coftapatewn RAMP She 3 40-07.07H, 76-50.60W
82000 017 368 3.00 £85.00 68.00 £8.00 0.00 224.00 1.82 1.26 3.23 298 | 223.00
/2208 029 30.00 3.9¢ 3,40 £01.00 85.00 86.00 0.00 314.00 3.90 210 6.35 3.09 | 204.00
21190 520 80.00 7.9 7.50 541.00 .00 ss.00 | 20278 0.83 0.73 <0.2 1.08 | 217.00 <20
)
2/30m7 108 s.40 820 | 1082.00 7.40 7.40 8.40 §29.00 0.37 0.08 0.20 0.64 | 452.00 10
sc2
773097 187 6.06 8.20 96,90 12.00 12.80 18.60 | 44300 .78 0.26 188 2.14_| 401.00 22
£OC_Spruoce fun
ann? 141 4.32 4.70 45.00 9.00 9.00 1.40 53.00 0.18 0.06 0.83 0,17 <10 2
8r30m7 158 4E7.30 5.30 5.10 35.00 7.60 7,80 2.80 165.00 013 0.04 0.8 0.19 <10 10 0.7 10.456 20.4132288
IMT 207 8.10 E.90 29.00 5.20 5.20 4.40 <1000 | 0. 0.04 0.23 0.07 12,00 <2.00




WATER QUALITY DATA SUMMARY File Crentad; 10/12/87
Ouemahoning Creek Watershed Last Revised: 08/30/99
% Lincoln, & Jsnhnet Twpe. , 8 Co.
SANPLE __Spedfic | Temp. Totsl Agdtty | T HT | Yo Jotal Total Farrous Totat | ‘Total Total [ Ackd Fe Mo L]
DATE SOURCE | FlLOW pH | pH Ganduct. tvaldt losoulated) fabl Hardrase Fe Fe M Mn_ | Sulfstes Bollds _Loading | Losding \osding Losding
! ] {haid) (ab) {umhos/om} 1 [+}] (mgAl impt tmgM {mgh) (mg (mgM L] Img} g imgnl {Iba/ i.lﬁn_ fbs/dey) Nosiduy}
¢ 1 drg Gl of ) strip mine area 40-06.4K, 79-04.87W
anons 002 7.2 8.70 I32.00 6.08 0.00 32.00 97.40 1.38 0.28 0.66 0.30 371.00 1
mnesne 028 7.27 880 323.00 8.22 0.00 42.00 $5.00 1.21 0.18 Q.68 0.16 21.00
21887 o7 8.8 8.70 408.00 £.46 0.00 38.00 128.00 0.79 0,12 0.46 °.29 13.00 <2.00
3nem? o87 6.32 8.70 168.00 2,88 0.00 30.00 81.00 0.48 0.08 0.28 0.18 18.00 1¢
1187 181 8.22 8.80 348.00 3.21 0.00 58.00 103.00 0.70 0.17 0.28 0.22 19.00 34
77 208 8.42 4,830 438.00 3.94 0.00 60.00 113.00 0.86 9.10 0.34 0.29 74.00 4
1011297 0 6.28 7.40 343.00 2.68 0.00 £4.00 106.00 .66 0.34 0.27 35.00 4
121191 282 8.20 6.30 208.00 3.14 0.00 22.00 78.00 0.48 0.1¢ 0.36 017 23.00 <2,00
Mall ] 95 8.30 8.00 281.00 2.84 0.00 26.00 51.00 0.61 0.1 0.28 0.18 24.00 < 2.00
21608 kal ] 8.32 8.60 228.00 2.10 0.00 24.90 47.00 0.41 0.10 0.20 013 18,00 8
N6 37 6.40 8.80 192,00 2.94 0.00 24.00 34.00 0.62 0.14 0.20 0.20 20.00 4
ANE W7 8.31 8.50 190.00 31.08 0.00 32.00 650.00 .18 0.88 8,10 0.20 18.00 184
51008 f2;) 6.26 6.50 161.00 4.9 0.00 22.00 < 10.00 .74 0.18 0.80 0.18 22,00 28
(LY ] E. ) 8.31 8.90 234.00 20.47 0.00 34,00 47.00 3.28 0.20 2.66 0.28 20.00 64
L Jal 1 434 8.14 7.00 320.00 3.04 0.00 80.00 108.70 0.68 0.28 0.26 0.28 26.00 30
2113/98 4654 7.43 1.10 312.00 3.68 0.00 &4.00 132,36 0.82 0.26 0.28 0.31 21.00 <2
101198 488 6.50 s.e0 306,00 2.90 0.00 54.00 116,28 0.72 0.28 0.22 0.2t <20 18
111688 @4 7.20 7.00 280.00 3.08 9.00 63.00 136,20 0.67 0.24 0.23 0.32 <20
1212/98 512 8.96 8.80 392.00 3.7 0.00 58,00 130,29 0.82 0.29 0,20 0.39 26.80 <2
13108 538 .45 5.40 220.00 0.00 16.20 70.97 0.71 0.32 0.69 0.20 33.00 <2.0
3179 544 6.7 6.80 188.00 0.00 14.40 68.30 0.07 0.03 <0.2 0.02 21.00 18
A[ZE0 574 8.90 s.80 230.00 0.00 16.80 40.26 0.48 0.18 0.41 0.12 <20.00 4
(Ll ] 682 6.97 .50 394.00 0.00 40.00 104.99 0.89 0,47 0.45 0.35 28.00 14
a14me 903 8,78 6.30 202,00 0.00 56.00 11159 11 0.43 0.43 0.41 <20.00 <20
o 2 Crwek, rom y discharge 40.06,18N, 79-04.80W
81098 003 €.81 8.60 341.00 6.02 0.00 34.00 93,10 1.1¢ 0.36 0.48 0.21 38.00
11168 o2e 8.77 85.80 340.00 8.82 0.00 44.00 110.40 1.83 0.40 0.83 0.26 81.00
anem7 072 [ 2l 8.80 361.00 4.33 0.00 20.00 70.00 0.81 0.12 0.81 0.23 32.00 20
anend oss 817 6.60 167.00 2.92 0.00 26.00 88.00 0.66 0.08 0.30 0.14 26.00 2
BNz 126 6.08 8.60 183.00 4.909 0.00 26.00 48.00 087 0.18 0.67 0.14 31.00 12
SNIAT 182 8.19 .40 483.00 14.86 0.00 82.00 210.00 3.62 1.44 1.30 0.78 133.00 £2
oIt 210 8,30 8.40 488,00 16.68 0.00 58.00 180.00 3.77 1.60 1.38 0.76 142.00 12
10012/87 232 6.16 6.90 430.00 11.08 0.00 68.00 142.00 2.80 1.14 0.88 0.65 93.00 14
121187 201 .33 6.30 191.00 3.29 0.00 24.00 78.00 0.83 0.26 0.34 0.14 38.00 <2.00
1 298 é.28 8.50 275.00 3.68 0.00 26,00 62.00 0.74 0,18 0.37 0.18 30.00 4
21558 2 €.30 650 226.00 2.08 0.00 24.00 50.00 044 0.08 0.20 0.09 21,00 1“4
316/ 338 8.40 8.60 241.00 3.08 0.00 24.00 47.00 0.86 0.18 0.28 0.16 36.00 4
4neme %58 6.30 8,60 211.00 365.68 0.00 32.00 52.00 4.89 0,64 4.76 0,20 19.00 138
[ L) ] 27 6.20 6.40 142.00 5.70 9.00 24,00 61,00 0.7% 0.14 0,47 0.99 27.00 18
sname 400 €.30 6.80 276.00 8.88 0.00 32.00 56.00 168 0.20 1.06 013 22.00 a2
L) ] 438 e.12 8.60 464.00 13.07 0.00 82.00 210.39 3,07 1.26 1.18 0.62 123,00
srname 466 8.8 €.60 493.00 16.88 0.00 6.00 243,04 3.68 1.48 1.41 0.78 141.00 18
101118 470 6.70 €50 348.00 11,66 0.00 58,00 181.59 256 0.88 1.12 0.42 89.00 22
111688 496 5.9 &.80 §20.00 12.45 0.00 £4.00 238.00 2.84 1.14 1.12 0.83 107.00
1211398 513 .80 8.60 623.00 13.74 0.00 68.00 21848 3.28 1.60 1.2¢ 0.88 141.80 14
17199 627 8.47 6.60 217.00 0.00 17.80 73.78 0.66 0.04 0.46 0.1¢ 27.00 <2.0
anTme 543 8,74 8.10 488.00 0.00 34.00 104.04% 0.8 0,02 0.38 018 28.00 24
4726108 676 8.63 6.50 230.00 0.00 18.00 61.86 0.41 0.17 0.32 0.08 22.00 <2.0
11/ 53 6.62 8.80 467.00 0.00 42.00 161,49 1.48 0.76 0.4 0.39 101.00 18
enamm 804 8.10 8.50 481.00 0.00 58.00 193.81 2,30 1,26 0.81 0.66 118.00 <2.0




SAMME Speuific Temp. | _Yous Acidity | T Ackaty WY | Towd Total Total Farous Tot_| Totw | Toral Susp. Ackd s e __ A
DATE sounce | Fiow pH pH Conduct, haid) tomkouletad} ob) | Alalinity | Mardness Fe Fe a Mo | Sutetes Sobde Loocing | Lesting |
__igpml | __tne) ubl | tumhosiom) | ideg. C! (mgl imgat {mg) tmg imgt | tmghl tmght | tmgm | (mgn) tmghll Gheldey) |  Shaidey) ?w_ oalduy)
acs Craic of Hottmen fun, bulow bridge 40-00.70M, 70-04.00W
mime 0% 8.60 696.00 11.83 0.00 3400 | 15250 | 3.68 1.44 062 | 136 | 127.00
21887 o8 8.3 6.40 395.00 2.08 0.00 28.00 162.00 2.81 1.32 0.66 1.08 73.00 14
3nen? om1* .05 .30 184,00 5.38 0.00 1880 | 83.00 0.91 0,60 052 | 046 | 42.00 12
[ARL.2) 118 e.40 8.60 732.00 5.3 0.00 2600 | 7100 1.72 0.2 080 | 043 | 31.00 [
613087 190 e.45 s.40 458.00 28.08 0.00 3200 | 169.00 | 6.78 1.68 182 | 181 | 100.00 38
er3? 113 6.32 8.30 €53.00 20.60 7.00 2600 | 298.00 | 684 6.60 026 | 403 | 270.00 8
10/1297 224 a.63 8.70 476.00 0.60 42.00 211.00 3.34 1.74 <0.2 242 160.00 14
117387 242 .89 8.40 270.00 8.48 0.0 28.00 80.00 1.24 0.27 0.64 0.38 41.00 [}
1271487 272 5.40 8.40 218.00 6.16 0.00 22.00 68.00 0.93 .50 0.60 0.38 81.00 14
1719108 n3 .31 $.650 254.00 6.74 0.00 22.00 77.00 1.11 0.48 0.48 0.59 04.00 4
ansme 2 e.43 8.40 270.00 2104 .00 2200 | 60.00 3.89 0.64 430 | 043 | 48.00 119
5108 a7 0.3 .40 184.00 7.38 0.00 22.00 | 60.00 112 0.35 o8 | 038 | E7.00 a8
sreme 190 813 690 242.00 13.74 .00 3000 | 62.00 241 .18 157 | o039 | 38.00 P
21888 428 8.20 8.50 404.00 163.80 0.00 38.00 24797 45.30 2.82 12.10 3.04 143.00 678
1onsme 474 850 433.00 16.87 0.00 4000 | 269.20 | 492 2,94 021 | 308 | 1s2.00 10
111688 493 8.07 .80 435.00 0.00 50.00 244.07 139 0.30 <.2 2.29 20.00 <2
/310 631 ¢.10 8.20 202.00 0.00 10.20 97,78 1.00 Q.66 1.29 0.68 81.00 <2
anre 5as 8.20 8.70 376.00 2.00 30.00 | 112.26 1.21 o.13 0.61 067 | 63.00 s
&/ 24100 584 8.28 6.80 262.00 0.00 16.00 88.63 0.88 0.289 1.30 0.29 38.00 4
enne [ .50 8.0 492,00 2.00 3200 | 19642 | 244 1.08 037 | 134 | 128.00 “©
SN4e ”07 6.03 4.80 504,00 0.00 48.00 193.24 1.26 0.36 <0.2 133 112.00 <2.0
QC7 Mine £2, at Cosl Junctien (Soler Fusl], behing lerge tin shed 40-08.241. 79-03.96W
o561 3.20 3.60 .31 112.00 0.00 724.00 4.10 1.14 10.40 1.48 $10.00
en7 077 3.00 3.80 s2.81 82,00 000 | 123.00 | 288 0.53 763 | 179 | 34800 18
5287 122 2.77 410 8657.00 42.28 ©2.00 0.00 | $18.00 1.85 0.96 699 | 006 | 4s8.00 <2.00
a7 136 2.97 3.80 £30.00 58.13 70.00 0.00 | 430.00 2.66 o.78 7.21 1.88 | 346.00 <2.00
1387 163 3.47 260 | 117000 72.09 88.00 000 | 66800 | 438 0.82 04 | 182 | esd.c0 10
*197 204 480 480 | 112300 66.83 44.00 000 | e78.00 7.85 2.94 7243 | oss | e19.00 148
10/tem7 234 6.78 5.00 448.00 26.60 18.40 11.00 | 420000 | 461 252 288 | o076 | a31.00 [
11387 243 5.87 8.10 568.00 12.96 10.80 22.00 343.00 3.31 2.28 1.07 0.58 273.00 <2.00
1478 276 23.00 3.90 2828.00 44.88 0.00 .00 384.00 1.99 0.78 6.91 1.20 358.00 L.
snome 372 3.81 3.80 900.00 5714 72.00 0.00 | 40800 | 2.00 0.64 671 | 178 | as6.00 18
snone 4 a8 .80 288.00 43.51 44.00 180 | esese 2.39 1.88 834 | 162 | 614.00 18
aname 447 444 470 076,00 33.29 20.00 160 | 70838 183 0.8z 484 | 137 | ®17.00 20
117160 a9 5.10 5.00 | 104800 20.72 28.00 3.20 | 62206 257 1.44 248 | 108 | 4s8.00 74
13198 532 3.28 3.40 784.00 92.00 000 | 377.89 2.80 0.7 898 | 188 | 30000 [
328 567 28 3.40 765.00 80.00 000 | 33213 1.00 633 _| 145 | 220.00 .
198 w87 1.65 70 912.00 €.40 0.00 | 402.36 1.47 043 656 | 102 | 400.00 14
ename 009 3.20 2,70 968.00 2.60 0.00 | 48133 1.87 0.43 760 | 098 | 396.00 <2.0
ac7A at Caul Junation, uppirsiés large flew} 40-08.16M, 79-03.22W
MINe 03¢ 3.90 28.67 48.00 0.00 w130 | 0.00 0.66 393 | o030 | 301.00
211887 073 493 5.20 349.00 19.69 78.00 .20 236.00 | 4.20 0.29 243 | a9 | 220.00 <2.00
anen? ox2 496 6.50 277.00 20.70 1.80 8.00 196.00 8.00 0.12 108 | 034 | 186.00 )
B/1187 116 4.90 5.10 445.00 0.63 18.00 3.40 268.00 3.40 0.43 4.22 0.34 188.00 2
397 137 5.34 5.80 360.00 19.77 22.00 1.60 312.00 7.60 0.12 1.04 0.168 176.00 ks
IN7 186 5,62 $80.00
w187 203 5.00 450 €18.00 24.00 40.00 000 | 36600 | 000 .48 303 | o032 | 348,00 56
1019/97 233 3.84 420 803.00 28.18 48.00 0.00 338.00 0.00 0.68 4.02 0.38 284.00 120
1/4/9% 277 5.40 5.00 466.00 18.87 16.00 4.80 220.00 4.860 ©0.20 1.37 0.19 195.00 ]
21688 313 4.72 65.00 498.00 1868 8.40 3.00 200.00 3.00 0.12 1.80 0.18 174.00 (]
31698 34 6,90 8.00 #43.00 54.83 1,40 13.00 203.00 13.00 0.18 5.84 0.13 182.00 4
ansme 353 8.1 .00 438.00 5.93 0.00 16.00 | 20800 | 0.3 0.13 cge | 048 | 172.00 68
[l ] 432 §.00 4.90 650.00 20.77 38.00 2.80 381.70 2.64 0.39 4.63 0.24 263.00 208
[ ki d 442 4.78 4.80 633.00 142.10 28.00 2.20 . 394.07 12.80 0.1 16.80 0.27 311.00 182
1018/98 473 4.70 538.00 222.84 38.00 2.20 307.76 34.00 0.88 28.80 0.82 337.00 144
13199 533 4.28 4.60 366.00 16.00 48.00 187.68 0.33 0.24 1.88 0.18 164.00 <20

e




CAMPLE Tomp. Totsl Ackdty | T Ackety HT | Tetsl Totsl Total Farmous Yotsl Tetal Tows . Ackt Fo o
DATE soURCE | FLOW pH [ Condust., thhuid} {calcubeted) flabt | Aottty | Hordness Fa Fe Al Wn | Sultstes Solids | Loading | Lendng Lesding Londing
igpmm) thald} oeb) | tumhesiom) | ideg C) () imght) tmgAl (mghl tmg imgA) tmgt | _imgh) | tmom Imghi Mba/dey) | Gbeidey] {nsidayl Mra/dey)
OGS Hoftmen Mun in Ossmehoning, various sespe behind the church 40-07.09M, 79-02.28W
mnme 034 am 470 650.00 33.68 42.00 3.80 352.60 6.47 5.28 2,13 610 | 320.00
21897 oes 487 4.00 360.00 31.64 32.00 2.60 245.00 .38 2.28 317 2.07 | 217.00 18
snew? oe0 4.22 4.50 385.00 29.67 34.00 0.00 264.00 2.37 1.38 3.23 3,26 | 201.00 10
E117 118 5.07 5.10 387.00 30.26 34.00 4.80 210.00 6.17 318 2.39 408 | 94.00 2
3mT 134 5.80 6.20 239.00 12.19 2400 3.00 147.00 1.78 .20 112 191 | 13700 2
/3097 163 484 4.90 701.00 31.48 £8.00 3.00 341.00 4.24 3.06 264 | B.04 | 28700 4
sm? 172 404 4.70 860,00 36.60 54.00 2.00 3654.00 9.22 5.28 1.88 6.40 | 306.00 20
onm? 202 453 4.90 638.00 38,23 82.00 4.00 336.00 .00 1.8 1.78 6.40 | 343.00 <2.00
1011297 227 432 4.20 ©60.00 43.40 80.00 0.00 372.00 2.655 5.04 1.88 7.01 | 395,00 40
1137 248 6.12 490 448.00 21.82 30.00 3.40 204.00 2.93 284 1.78 334 | 17300 s
1211697 208 £.00 £.30 480.00 37.80 44.00 0.00 241.00 2.00 1.02 4.40 3.66 | 210.00 [
111908 292 (X 410 629.00 41.40 48.00 0.00 280.00 4.26 138 %1 3.61_| 20800 <2.00
P 08 5.00 4.00 514.00 26.38 26.00 1.00 220.00 1.78 101 2.88 281 | 183.00 [
2m8 327 5.0 4.00 445.00 34,30 24.00 1.20 188,00 2.89 o8e 447 2.16_| 183.00 24
ansms %0 5.78 4.80 399.00 18.20 19.20 2.00 188.00 1.63 0.76 1.%1 140 | 18700 80
sr10/08 374 5.40 5.00 437.00 20,73 18.50 2.80 178.00 2.08 1.60 2.03 288 | 199.00 20
ar1ams 308 6.96 .20 388.00 1897 13.40 3.20 148,00 2.44 1.56 1.33 2,70 | 180.00 18
snens az 671 5.00 661,00 9357 22.00 3.00 21.78 7.80 4.02 214 | 38.90 | 276.00
g 460 6.26 6.40 £60.00 96.21 13.00 8.00 349.1% a.67 2.78 1.06 | 4050 | 271.00 22
1011898 475 £.50 504.00 79.99 18.80 0.60 317.06 7.08 8.27 077 | 3460 | 29400 0
111698 420 5.49 5.80 554,00 28.81 19.60 13.00 | 286.86 0.64 0.78 0,89 ¢19_| 173.00 122
1211208 (7 5.50 6.90 487.00 39.91 6.20 26,00 | 27190 | 16.40 10.92 0.37 acs_| 266.00
131 %0 463 480 ©31.00 44.00 1.40 310.63 3.67 2.4 444 445 | 310.00 12
32600 680 280 4.20 818,00 34.00 0.00 257.23 2.96 404 3.47_| 219.00 <20
GCHA Samp brte Hotimen Fun, on flaid sbove cometary 40.07.83N, 79-04.0UW
NI o3 2.2 3.40 920,00 92.7¢ 122.00 0.00 448.00 | 33.00 2193 0.83 7.80 | 418.00
21097 ve7 5.48 6.00 482.00 16.06 36.00 2.80 238.00 6.34 234 0.52 1.72 | 288.00 <2.00
anen?t o7 663 5.80 £13.00 124.80 13.00 6.40 68.00 0.8 3.20 1.83 | 357.00
61187 317 6.50 .30 88.00 30.72 22.00 3.60 41600 | 11.10 1.86 1.38 1.70 | 365.00 104
sraey 133 s.40 8.10 471.00 76.38 24.00 20.00 | s3z.00 | 3220 254 272 149 | 180,00 26
613087 160 5.81 6.30 989.00 21099 88.00 54.00 | 48400 | 108.00 21,42 181 72.73_| 404.00 218
sang n 6.44 4.70 1192.00 £89.17 238.00 240 | 902100 | 306.00 92.80 438 9.67_| 648.00 556
1211497 208 4.00 410 736.00 126.70 38.00 0.00 a37.00 | 8270 0.21 3.0 368 | 413.00 s78
anns 3268 s.18 8.10 453.00 30.43 0.40 8.40 247.00 3.48 017 4.2 046 | 229.00 230
ar19m8 51 .08 $.00 623.00 15.77 18.40 1260 | 36%.00 8.04 0.62 0.21 0.11_| 2e8.00 228
acts
sr1887 189 5.39 5.90 €87.00 70.00 5400 | #1100 | 18.70 19.96 <02 | 757 | 328.00 79
1011287 276 5.08 5.00 981.00 133.84 150.00 1700 | ez1.00 | 69.30 E8.E8 0.34 | 1430 | 490.00 12
117397 244 6.06 8.00 633.00 68.79 84.00 18.80 | 300.00 | 2690 22.96 0.21 623 | 786.00 <2.00
1211497 270 an 5.80 £61.00 45.10 32.00 11.00 | 306.00 | 18.10 16.42 1.24 518 | 279.00 18
38 328 6.02 5.90 438.00 80.07 12.40 7.20 167,00 | 1060 3.30 641 292 | 218.00 [
1hems 290 .68 .40 £19.00 63.69 36.00 6.80 308.00 | 16.80 12.18 2.67 501 | 363.00 22
sians a8 6.06 6.20 288.00 12.20 1680 | 196.00 | 12.80 1156 0.20 464 | 160.00 18
srime 430 6.84 6.00 828.00 84.00 17401 47781 | 38.00 33.16 <020 | 9.40 | 379.00
101898 a8 8.00 636.00 88.00 2400 | e11.14 | B8.20 47.43 0.22 | 1200 | 562.00 14
1211398 609 £.86 8.00 833.00 80.00 24.00 | 631.80 | ©€.10 BA.6L 0.21 | 11.80 | 836.70 18
acse
311897 18 3.30 1.80 3.30 2.1 £4.00 0.00 £08.00 1.44 0.47 0.66 | 1340 | 342.00 28
1011297 226 6.81 6.30 6.81 42.00 3.40 406.90 2.33 0.56 <0.2 | 18.40 | 448.00 18
11297 245 454 4.40 454 11.98 16.80 0.00 127.00 1.02 1.28 0.28 2.82_| 142,00 <2.00
1271497 2 3.63 3.80 3.63 32.22 40.00 0.00 366.00 458 1.88 0.68 887 | 33200 18
1neme 281 3.87 3.70 3.87 36,07 §0.00 0.00 361.00 5.40 2.40 0.50 762 | 381.00 2
38 328 5.18 4.10 6.18 24.80 28.00 0.00 276,00 4.85 2718 0.22 E91__| 316.00 2
0ct0
£11897 197 3.38 3.70 731.00 48.08 84.00 0.00 383.00 s.82 2.88 ase | 1270 | 36400 38




SAMPME _ Spudific | Temp. Total Ackiity T Auldity HT Totsl Total Tomt | Fervous Total Total Toend _ Guep. Acid Fe Nn N
DATE SOURCE FLOW pH pH Conduot. Pl (ouboutwted) b] Hardnass Fs [ Al M Sultates Sollds Louding | Londting |
gpwl ] tweid) fb? | (umhes/om) | (deg C) {mgll} imgAl {ragA) mgl Imgh} (mghl (mpA tmg} gl {mg} | taiduy) | Ghe/dey) Dba/duy) {me/dwyl
ac7s o.l.“m 2t Cosl Junotion, uppar side (smal New] 40-08.18M, 79-03.22W
198 (=1 2. 100.46 164,00 0.00 $20.50 813 114 10.70 0,79 898.00
2n8m7? 074 an 3.2 211.00 .= 120,00 0.00 671,00 611 0.83 8.04 0.63 3E8.00 <2.00
anen? oz3 3.3% 3.00 742.00 42.58 - 82,00 £.00 542.00 2.7 0.45 437 0.48 406.00 18
51187 118 3.20 3.40 1022.00 90.08 114.00 0,00 $08.00 7.88 1.14 9.78 1.00 402,00 10
83M? 118 3.46 3.50 £18,00 48.24 78.00 0.00 444,00 3.08 0.40 4.28 0.86 385.00 <2.00
3N 168 3.11 1249.00
2/16/98 314 3.00 3.40 1134.00 63,66 64,00 0.00 439.00 3.25 0.73 4.84 0.53 543,00 18
IENS 336 2.20 3.50 1163.00 200.73 74.00 0,00 579.00 2780 0.72 814 0.62 ©62.00 20
41098 364 2.73 3.90 936.00 .71 80.00 0.00 487.00 213 0.26 4.00 0.62 716.00 84
acs_Mine 1 ot Coal Junation (Goler Fusl], behind swell gravel pitt | 40-08.30M, 79-03.85W
82 5.86 6.19 963.17 16.40 82.00 201.00 | 418.80 61.61 34,70 .87 262,00
3857 ore 6.30 8.00 1.88 5,80 17.80 122.00 0.22 0,03 0.24 0.06 310.00 <200
1287 123 4.00 2.90 1038.00 114880 410.00 0.00 801.00 | 697.00 134.00 9.73 1110 | 840.00 658
. 198 5.52 .90 261.00 18.68 18.00 .80 91.00 4.43 2.04 1.26 2.03 93.00 12
1387 14 553 .30 1294.00 513.50 1028.00 168.00 | @12.00 204.00 8700 | 1060 | 387.00 | 36760
el 208 5.70 .10 709.00 456.00 134.00 96.00 266.00 | 192.00 20.80 1430 | 1360 | 237.00 912
608 276 5.20 6.10 618.00 44195 122,00 118.00 230.00_| 233.00 22.40 3.40 3.77 206.00 2160
[tk ] I3 3.87 2.50 1218.9¢ 277.92 33400 0.00 874.00 84.90 64,00 9.56 3160 | 723.00 112
320189 558 6.02 5.30 £83.00 2.00 3.20 19145 0.15 0.59 0.23 166.00 <2.0
8199 589 4.08 &0 713.00 16.40 1.40 407.68 1.20 0.68 2,07 0.44 345,00 10
er14me o08 3.78 4.50 880.00 26.00 0.00 383.63 3.67 0.68 3.66 0.50 336.00 <2.0
o dwwnatrassm of branch tributary. siong reliresd. bahind Fetterolt Mining 40-08.61N, 79-03.94W
16me 031 841 8.40 172,00 8.93 0.00 16.80 70.00 1.78 0.3% 0.90 0.39 47.00
3nen7 o84 .59 8.00 109.00 [ %] 9.00 7.20 72.00 3.38 288 0.58 0.34 32.00 12
211187 196 .08 8.40 187.00 5.84 0.00 26.00 87.00 1,68 0.37 0.36 0.45 40.0C 36
oN297 222 s.3 &.90 104.00 18.97 0.00 24,00 50.00 4.08 0.87 1.82 0.39 32,00 20
19198 286 5.80 5.30 248.00 26.67 22.00 3.40 67.00 10.40 2.38 1.27 0.38 44.00 2]
5/10/99 371 6.2¢ e.10 118.00 10.21 0.00 11,40 39.00 1.7 0.30 1,20 0.30 32.00 48
e 414 838 $.60 240,00 8.76 0.00 22.00 35.00 2.8 0.98 0.27 0.73 73.00 10
10/1808 472 .80 201.00 10.08 0.00 24.00 108.43 3.16 1.2¢ 049 0.4 80.00 4
326190 658 6.72 8.00 192.00 2.00 8.80 56.83 1.31 1.36 0.36 37.00 12
enme 680 8.22 6.30 27€.00 0.00 14.80 £8.40 1.43 0.82 0.22 .58 48.00 4
8400 &1 5.06 8.40 298,00 0.00 22.00 108.81 1.73 0.8% 0.23 0.84 76.00 <2.9
QC10_Lalt fork of sies In Jennar, Up of water ) 40.08.81N, 79-02.79W
I1/98 026 e.7 (X.] £70.00 0.00 38.00 366.40 0.38 0.08 0.64 3.7% 287.00
i 048 8.90 e.70 820,00 0.00 30.00 321,00
21137 060 5.26 8.20 220.00 8.7¢ 1.60 18.60 188.00 .30 0.08 0.85 91 118.00
3nwe? 092 .33 8.40 247.00 17.82 3.20 22.00 161.00 1.01 0.10 2.02 2.44 101,00 32
671297 120 8.20 6.40 400,00 10.94 .30 20.00 150.00 0.40 0.08 0.97 2.66 171.00 ]
[ 144 .06 .50 430.00 19.00 0.00 28.00 1€8.00 LN 0.10 2,48 1.84 148.00 50
erz297 151 8.40 8.90 864.00 10.87 0.00 50.00 285.00 0.50 0.08 0.%3 2,94 232.00 8
=387 109 8.40 7.00 138400 6.13 0.00 70.00 063.00 0.33 0.07 0.23 .79 564.00 14
"0l 100 8.63 .90 $08.00 6.1 0.00 34.00 208.00 0.86 0.05 0.06 1.98 372.00 2
10597 220 7.00 6.60 690.00 428 0.00 32.00 263.00 0.38 0.08 .21 1.36 223.00 10
1$1eR7 249 8.61 8.40 208,00 9.88 1.00 16.00 85.00 0,86 0,16 117 1.00 68.00 24
1271407 208 6.70 8.4 242.00 12.77 0.00 17,80 127.00 .73 0.10 156 1.68 108.00 26
27898 308 8.30 .40 392,00 12,39 0.00 20.00 141.00 0,39 0.08 1.4 2.63 112.00 16
3808 322 8.2 6.40 312.00 72.49 2.80 13.40 96.00 9.64 0.58 3.94 317 $8.00 270
128 348 8.11 6.40 440,00 24.32 0.00 16.80 169.00 1.1 0.10 2,80 3.03 118.00 26
[T 389 5.07 6.40 486.00 19.14 6.20 14.80 223.00 0.58 012 1.91 £11 186,00 20
B8 390 8.30 6.50 828,00 14.12 0.00 26.00 309.00 0.2¢ 0.09 0.77 6.15 268.00 12
s/zzne A1t 8.27 8.70 379.00 28.47 0.00 32,00 198.00 2.39 0.30 3.46 2.86 141.00 62
smme 424 6.33 .80 €18.00 1188 0.00 38.00 371.44 1,086 - 0.04 1.10 3.91 263.00 120
8r30/58 442 6.28 8.70 $32.00 0.00 40.00 344.82 0.21 0.06 <.2 179 234.00 g
02708 481 a.61 8.7 602.00 0.00 45.00 38818 0.22 0.07 <.2 0.98 280.00 28
1178708 436 6.80 5.00 2080.00 0.00 40,00 760.48 0.47 0.26 <.2 3.27 331,00 <2
121308 504 7.00 8.70 971.00 0.00 48,00 481,76 0.26 0.12 <.2 0.81 379.00 10
niee 618 0.8 6.40 421.00 0.00 18.20 106.62 0.39 0.08 0.52 0.82 68.00 18
172499 827 8.47 5.30 196.00 0.00 17.80 70.64 1.37 0.20 0.92 0.50 40.00 42
3119 660 s.48 .70 519.00 0.00 24.00 197,40 132 0.33 2.08 1.71 149.00 ]
a/2a000 (] 8.7 6.50 13.00 0.00 22,00 16.27 1.01 0.20 1.64 117 89.00 2
3 692 7.06 8.50 £82.00 0.00 34.00 380.34 0.18 0.50 3,28 284.00
811499 [0 7,10 8.70 139.00 0,00 52.00 £11.94 0.17 0.08 0.22 2.00 395.00 32

e

T




SAMPME T Acktry HY | Total Totw Totsl Farrous Totsl | Total Total __Swp. Ackd Fe Mo ~
DATE sounce | Flow flab) Astnry | Hurdness Fe e A Mo | suteies Solide Losiing | Leeding Loading
igpemt gl tmgM) | tmom [ tmoh (g imgn | imgnt | tmgm (g1} osidey) 1 {lhe/duy] e/dey}
OC11_Tributary frem goit pond In Janner, |40-08. 26N, 78-02.86W
nme 028 24.00 0.00 0.00 0.41 0.5 1.24 666 | 182.00
81190 040 5 20.00 2.00 189.00 4.29 0.18 4.40 487 | 176.00
23?7 088 . 11.00 7.00 12.00 0.80 0.14 0.87 192 | 67.00 1
anem? %3 . 9.80 5.20 100.00 0.83 0.11 1.26 1.6 | e8.00 2
61297 23] .0 5.10 287.00 10.08 14.60 3.60 120,00 0.42 0.09 0.92 2.00 | 116.00 &
&7 148 5.9 8.00 203.00 2.80 3.60 6.40 119.00 0.68 0.8 0.98 117 | 86.00 12
&/2297 152 5.70 .70 310.00 1253 8.60 se60 | 300000 | 1.15 013 1.24 192 | 143.00 <2.00
a7 170 4.50 4.00 704.00 43.03 48.00 1.20 4E2.00 0.44 0.76 280 | 1480 | 283.00 <2.00
7 201 soa | 470 3385.00 19.88 15.20 1.80 109.00 .78 0.22 1.68 481 | 127.00 <2.00
10n 297 2 axz | 480 369.00 2113 24.00 2.00 182.00 0.38 0.19 1.43 886 | 171.00 2
1111887 2 63 | 830 132,00 .37 2.20 11,00 72.00 0.51 0.24 o.e8 o.91 49.00 1"
121487 207 690 | 6.30 162.00 7.88 1.20 11.40 84.00 0.49 0.16 0.87 117 | er.00 w0
2mmy 207 £.30 8.10 237.00 8.27 1.40 7.20 91.00 0.13 0.06 0.48 133 | 81.00 <2.00
asme a8 e 8.20 196.00 28.20 5.80 7.40 £7.00 438 0.42 s.e8 241 35.00 102
iz 347 e.48 5.80 +98.00 8.79 4.20 2.80 11.00 0.80 0.09 0.97 1.24 | 75.00 %
638 a7 .15 6.90 203.00 16.87 8.40 3.80 81.00 1.29 0.48 1.94 1.94 | 94.00 22
573108 o .07 6.20 381.00 12.96 14.20 3.00 108.00 0.86 .18 112 324 | 126.00 66
arzsee 412 .87 490 406.00 18.00 28.00 2.40 224.00 0.35 024 | 1.28 591_| 218.00 28
ane 42 e.04 510 429.00 22,29 8.80 3,00 269.76 1.21 0.06 1.86 5.20 | 249.00 2
2730m8 443 6.99 530 341.00 16.00 5.80 2.20 196.21 1.04 0.04 1.31 3.00 | 165.00 32
1178008 4 402 .50 286.00 21.67 16.40 2.20 200.18 1.03 0.14 2.01 433 | 191.00 12
12113508 507 am 5.00 8,00 4a.34 16.20 3.00 183.84 1.9 0.5 6.94 452 | 190.20 144
e (20 812 6.20 106.00 2.00 7.60 109.00 0.62 0.23 1.21 1.34 | ee.00 62
aneve 567 4.45 7.80 243.00 0.00 13.60 es.18 0.78 0.18 1.07 0.60 | 47.00 1
8r14m8 614 4.40 490 496.00 30.00 2.20 308.50 0.33 0.08 211 | 1360 | 647.00 28
QC12_Ouesmahening Cresk befecs Janner dhcherge 40-08. 78N, 70-02.73W
on13me o012 .51 8.20 265.00 6.79 0.00 16.80 79.70 1.68 o34 0.27 0.89_| e0.00
12388 041 .40 2.88 ) 14.80 84.00 2.01 1.80 0.35 0.74 | $7.00
2nm? o1 .20 a.20 135.00 .90 2,00 12.80 72.00 1.19 0.81 038 0.81 81.00 <2.00
33187 ose 8.13 6.30 98.00 430 0.00 10.80 43.00 0.73 0.32 0.48 0.23 | 34.00 .
1197 s e.18 8.20 288,00 687 0.00 19.00_ | 167.00 118 0.24 0.20 144 | 99.00 3
21197 200 654 | @80 302.00 7.38 0.00 3200 | 117.00 2,28 0.18 0.21 1.8 | 87.00 1
10N 297 220 .08 a.70 245,00 7.02 0.00 28.00_| 100.00 2.19 0.65 0.26 0.91 89.00 12
10,2097 20 6.51 .50 308.00 a2 0.00 22,00 74.00 118 0.23 0.28 0.41 §9.00 <2.00
1273497 206 6.99 .30 145.00 473 3.80 12.40 48.00 0.98 0.81 0.43 0.3t 46.00 14
2. 306 818 | s.40 230.00 6.18 0.00 16.20 42.00 1.33 0.76 0.37 040 | 41.00 1
2888 n 6.1 157.00
ansme 348 3 | 810 207.00 9.39 2.40 12.80 6200 |  1.60 0.48 0.98 040 | S1.00 58
same 367 8.15 6.80 150.00 21.38 0.00 11.80 | 571.00 3.88 0.4 2.48 032 | 80.00 8
673198 3% 812 6,40 242.00 12.41 0.00 18.20 83.00 3.41 0.99 o.88 o0ss | s0.00 638
410 6.22 6.40 204.00 8.71 0.00 19.80 71.00 1.84 0.51 0.50 064 | 45.00 <2.00
s az2 8.20 8.40 276.00 1747 0.00 2200 | 173.11 5.63 0.90 0.88 131 | 133.00 8
) ) .22 8.50 287.00 13.96 0.00 2600 | 168.33 4.87 054 .61 132 | 106.00 <2
e2ime 480 e.70 8.50 360,00 0.00 3000 | 139.17 1.83 0.31 <2 1.01 73.00 1.
11898 a .08 8.50 311.00 0.00 3000 | 1es.s8 1.92 0.85 <.2 1.08_ | 11200 <2
1172998 502 8.40 1.78 .00 2800 | 138.45 2.26 0.69 0.37 091 | 101,60 .
N 518 6.55 8.20 264.00 4.84 0.00 11.20 01.87 1.01 0.22 0.45 0.28 <20 22
424099 570 e.12 6.30 166.00 8,70 0.00 9.20 45.96 1.00 0.61 134 0.22 | 30.00 18
er3my 590 .26 6.30 242.00 5.08 0.00 16.80 76.99 1.24 480.00 0.36 049 | 50.00 10
011409 e1s 6.32 8.30 769.00 0.00 2000 | 120.93 2.64 1.08 0.31 066 | 107.00 2
ac1za
211197 pe3 3.68 370 587.00 212.00 0.00 838.00 | 100.00 121.00 | <0.136 | 12.00 | 484.00 10
Erali) o9 FAL 3.20 501.00 148.00 0.00 326.00 | 38.80 2448 <018 | 824 | 31800 [
L AF:)
e 024 s.28 .20 1034.00 12119 0.00 §8.00 | 606.30 | 66.80 112 1.22 B.30 ] 463.00

e B ks




SAMPLE __Speaifi Tomp. | TotslAcdty | TAcdeyHT | Totd Tousl Total Farrous Totd | Total Totat Susp. Ackd Fe M N
DATE soumce | reow pH Conguot. tieid] (ouloutod) [ Hardooss Fa Fa N wn | Sutees Solde [ Loading | _tostng Lasding Londing |
igpm) thaid) ab) | (usshoviom! ]| idug. C) tmgA) tmghl) (mgn (g g | tmg (g | tmg) | imgh) imght Obe/dwyl | Mbsidey) Mos/duy) foajdey)
ac13 ing Croek, am of Junner di £0-08.57H, 79-01.09W
21296 012 [E.3 6.20 292.00 2.00 0.00 15.80 63.30 2.68 1.74 0.33 1.28 | 0400
HZTINE 042 .50 6.21 0.00 15.80 80.00 1.33 0.84 o.38 0.39 | 34.00
21197 oz .58 .20 128.00 8.32 4.40 13.50 .00 1.67 194 0.45 064 | e0.00 <200
il 087 €11 €30 £7.00 5.10 1.20 11.20 51.00 0.93 0.48 0.51 032 | 38.00 2
42987 m 6.50 .20 169.00 8.14 0.00 13,40 14.00 1.63 0.70 044 | 051 27.00 s
enmy 143 .20 .30 206.00 5.7 2.80 1.20 7.00 1.27 0.83 0.42 o8¢ | e9.00 kL]
T3eT 181 .92 8.30 437.00 2.87 11.20 16.80_ | 141,00 2.47 1.62 0.16 140 | 126.00 12
sne? 134 .02 6.30 408.00 1631 0.00 2200 | 188.00 4.50 1.08 0.70 185 _ | 142.00 a2z
nm7 198 s.08 6.60 416.00 9.06 0.00 3200 | 157.00 2.61 0.48 0.32 143 | 103.00 <2.00
10/877 218 .30 8.30 244,00 8.52 0.00 18.00 63.00 1.98 0.76 0.21 0.98 12,00 10
10297 s 8.70 .50 208.00 .19 0.00 22.00 71.00 1.63 0.68 0.28 0.66_| 51.00 s
121797 204 5.96 8.10 141,00 e.75 7.00 10.80 31.00 1.32 0.98 .65 041 25.00 4
2 302 .12 8.80 216.00 5.96 0.00 17.00 47.00 1.48 0.83 0.42 049 | 38.00 s
arteme 348 6.19 8.10 213.00 173 2.60 13.40 60.00 3.20 0.82 213 oe3 | 87.00 ]
sane 265 8.28 840 124.00 5.90 0.00 12,40 38.00 1.18 0.4 0.53 042 | e1.00 2
s3198 am 818 €.30 300.00 0.00 17280 | 102.00 1.01 0.91 <.2 117 _| s0.00 <2.00
srzsne 407 e.08 6.50 182.00 8.50 0.00 19.40 #6.00 1.67 0.48 o.42 058 | 64.00 s
e 420 6.39 &.50 284.00 0.00 2200 | 19317 1.80 1.02 <.2 1.44 | 157.00 2
230198 438 8.27 6.50 337.00 8.16 0.00 2400 | 108,60 2.22 1.02 0.22 182 | 12600 <2
2798 458 8.05 8.80 408.00 28.00 | 170.37 2.01 1.02 <.2 1.37__| 85.00 18
117098 487 8.42 8.40 412.00 0.00 2800 | 188.09 3.24 1.87 <.2 168 | 150.00
12113708 508 s.48 8.50 207.00 8.97 0.00 2600 | 10163 2.31 1.38 0.24 082 | 68.70 10
1178 520 e.z1 .20 233.00 4.97 0.00 1.20 64.38 1.00 0.28 0.48 033 | 2200 16
42490 572 8.1¢ $.20 203.00 0.08 0.00 9.20 44.29 0.3 0.19 0.88 0.23 29.00 .
73199 507 8.50 .30 260.00 5.02 0.00 17.80 88.07 1.28 0.66 0.30 0.62 | %9.00 1
erem e17 s.08 6.30 206.00 0.00 1920 | 1656.43 2.23 1.26 <0z | 1.2 | 138.00 22
ac13a
e ose 6.70 5.70 249.00 192 26.00 .20 207.00 6.93 8.03 1.44 238 | 124.00 w0
acis o Janner , under 801 40-08.70N. 79.02.12W
s13me 014 5.92 $.00 190.00 79.98 19.80 1800 | 10300 | 2z8.40 10.50 4.84 1.21 75.00
[ 060 $.20 8.00 100.00 25.40 20.00 0.20 e1.00 1030 | 683 1.00 0.77 | B3.00
21187 o084 5.45 6.30 128.00 6.48 0.00 19.20 28.00 1.42 0.83 0.48 0.20 | 3800 10
ansie7 090 5.06 £.00 71.90 3.34 1.40 6.80 22.00 0.9¢ 0.78 0.33 019 | 2300 2
17 104 5.08 8.00 101.00 .51 2.20 .80 37.00 238 192 0.30 033 | 28.00 s
29187 110 e.42 5.90 169.00 .50 9.20 4,00 43.00 2.97 2.46 0.48 0.37 | &e.00 16
<87 142 s.18 €.00 147.00 1478 12.20 7.40 | w200 6,82 3.12 0.62 o.48 | 40.00 e
naml 182 480 410 419.00 45.00 §8.00 0.00 120.00 | 19.80 10.38 0.42 296 | 11200 az
22607 196 ..28 5.90 283.00 62.43 32.00 1160 | 10700 | 20.80 13.86 0.93 219 | 106.00 2
10597 218 5.50 5.70 324.00 31.87 44,00 7.80 118.00 | 17.80 16.33 0.2¢ 245 | 87.00 12
121707 263 8.30 5,90 91.00 9.20 8.0 20.00 1.38 1.38 <.2 0.2¢ | 26.00 <2.00
17498 282 0.00 e.60 93.00 3.30 0.00 7.20 30.00 0.61 017 0.35 0.4¢ | 13.00 <2.00
a8 301 e.14 8.10 162.00 an 1.60 7.20 42.00 1.22 1.02 0,20 0.21 8.0 <2.00
3reve ns 8.80 .20 137.00 9.38 4.80 1.80 28.00 1.98 0.6 0.88 0.19 12,00 ]
5/3/98 304 6.43 8.20 87.00 431 2.60 1.40 20.00 1.08 0.57 0.37 048 | 2e.00 °
szeme 408 6.50 8.20 103.00 12.67 17.80 7.40 26.00 2,71 1.68 0.98 032 | 15.00
s ae 34 6.40 493.00 32.02 0.00 68.00 | 18468 | 16.10 12.89 0.21 164 | 116.00 2
47 614 8.00 263.00 49.03 14.20 12.40 07.41 20.70 14.70 158 1.78 71.00 4
2798 457 8,28 8.50 421.00 . 0.00 4200 | 14371 | 680 16.59 <.2 1.68 73.00 20
1138 as1 5.08 5.80 248.00 20.00 7.20 102.40 9.05 8.20 <.2 140 | 75.00 <2
121398 606 6.72 5.60 220.00 217 13.40 6.40 74.60 10.10 8.38 0.22 1.28 | 79.00 20
1N E19 8.13 e.00 141,00 2.84 0.20 6.00 38,74 0.67 0.35 0.26 0.21 <20 <2
FRt,. ] 543 e.15 6.20 588.00 5.08 2.60 2.80 63.57 1.68 1.02 0.33 0.24 | 143.00 8
4124099 568 .10 206.00 0.00 24.00 45.04 0.44 0.21 0.38 0.11 20.00 <2.0
) 698 6.85 6.00 151.00 2.34 4.40 7.80 a3.27 3.69 2.88 0.30 066 | 32.00 24
nane s18 4.40 410 404.00 32.00 .00 129.87 | 17.40 16.17 0.37 273 | 108.00 18
ac1sa
BT 006 5.06 6.30 156.00 0.00 48.00 | 100.00 0.87 .60 <0.136 ] 0.6 | 60.00




SAMMLE _Specific | Temp. Tows Acidity | T Acioy MY | Totsd Totel Total Farrous Total | Totw Vot P P [ o N
DATE SOURCE | FLOW pH M| cenua. habd) [ [ [ ancasroty | Hrdnese Fe Fe N Mo | Suitstes [ Leading Loading Laading
et | el eb) | (umhesiom) | {deg. Gt imgh) tmgth (g} imgAl (mgA (mgM mgt | imgat [ tmga) (gt} (bescny) | (beidey) aiduy] e/day]
oc18 y trom Lake, Lake Rosd 40-00.43M, 79-02.63W
mme 022 7.34 6.30 154.00 2.11 0.00 22.00 42.70 .50 0.08 04 | 023 23.00
72008 [ £.90 8.90 100,00 1.99 0.00 28.00 47.00 0.38 0.04 014 | 020 | 18.00
20397 057 71.20 50 75.00 2.10 0.00 20.00 48.00 0.33 0.04 0.1 018 | 28.00 &
nem7 o091 5.4 8.40 67.00 247 0.00 17.20 32.00 0.37 906 | o028 | o013 | 2800 2
ann? 100 6.t 850 129.00 1.88 0.00 17.80 | 63800 | 027 0.08 0.18 0,21 11.00 s
2R 108 w40 7.40 127.00 2.03 0.00 22.00 56.00 0.31 0.02 0.2 0.7 | 133.00 .
sINT 128 8.10 8.40 72.00 2.98 0.00 11.20 12.00 0.62 0.2 0.30 0.19 <10 40
er2zvi 147 8.10 0.80 133.00 0.00 32.00 19600 | 082 0.07 <014 | 023 | 3400 2
5at 178 5.0 8.60 171.00 291 0,00 38.00 58.00 0.50 0.00 0.20 040 | 3100 5
297 190 608 8,70 198.00 2.18 0.00 38.00 9.00 0.42 0.08 0.20 018 | 28.00 2
105897 12 8.03 6.50 208.00 0.00 36.00 70.00 0.42 0,04 <02 | 01 42.00 10
11397 281 8.39 8.70 178.00 0.00 42.00 £6.00 0.35 .07 <0.2 | 008 | 31.00 <2.00
127787 287 7.00 6,40 93.00 0.00 17.20 38.00 0.22 0.05 <0.2 | 006 | 36.00 <2.00
[ . 5.08 6.00 119.00 0.00 22.00 22.00 013 0.02 <02 | 013 | 28.00 .
2rmr08 207 8.40 0.50 178.00 257 0.00 20.00 30.00 0.26 0.03 033 | 016 | 4400 <2.00
16/ 730 0.28 s.40 71.00 0.00 11.80 26.00 0.16 0.03 <0.2 | 008 | 15.00 <2.00
sn13m8 338 8.28 ..40 #6.00 14.48 0.00 14.80 24.00 0.35 0.30 2468 | o0.08 <190 I8
sans 200 .18 8.80 141.00 0.00 19.40 33.00 2.38% 0,06 <.2 018 | 21.00 2
31 396 8.91 0.50 129.00 0.00 28.00. |  34.00 0.36 0.06 <.2 018 | 18.00 <2.00
ez 402 6.02 e.20 90.00 5.63 9.00 22.00 33.00 1.03 0.07 054 0.43 <10 <2.00
wane 418 6.09 8.70 174.00 0.00 40.00 64.47 0.25 0,03 <.2 9,61 <20 <z
438 8.06 6.90 196.00 0.00 46.00 7253 0,36 0.04 <.2 0.06 <20 4
101188 208 s.00 6.80 149.00 4.04 0.00 44.00 74.01 0.76 008 | o038 | 031 <20 14
118me 71 7.18 6.90 170.00 0.00 44.00 75.26 0.70 0.12 <.2 0.32 | 20.00 <2
111208 [ 5.50 0.00 48.00 st.08 0.80 0.18 <.2 028 | z0.0 24
11Ime 21 864 | 640 136.00 0.00 17.20 46.60 0.27 0.06 <0.2 | 0.6 <20 s
31798 47 52 8.60 154.00 . 0.00 24.00 66,10 0.28 0.12 <0.2 | 037 | 23.00 4
s 572 8.00 8.40 108.00 0.00 18.00 33.38 0.87 0.18 0.82 | 0.10 | <20.00 14
erane 93 7.24 6.60 168.00 0.00 26.00 4750 0.19 0,07 <.2 0.16_| <20.00 18
sname 12 7.74 5.90 141.00 0.00 78.00 43.06 0.12 <0.02 <02 | 009 | 193.00 <20
OC16 Ouamehoning Cresk batore Gonders Y £0-09.68N, 78-02.19W
e 019 adp | e10 299.00 5.81 0.00 24.00 | 107.30 2.08 . 1.08 949 | 067 | 8200
27 053 6.31 6.230 131.00 7.18 4.80 20.00 01,00 1.03 114 053 | 041 65.00 .
a7 102 6.22 6.30 166.00 10.64 0.40 36.00 | 121.00 | 290 1.20 082 | 043 | 4800 10
azend 108 8.40 6.30 206.00 8,04 0.00 22.00 78.00 2.00 1.40 029 | 048 | 41.00 2
512187 128 6.23 8.30 119.00 2.91 1.00 0.40 41.00 1,38 0.30 1.07 0,28 | 21.00 4
arzem7 192 8.29 8.40 275.00 0.18 0.00 4200 | 17600 | 352 1.08 0.20 098 | 121.00 4
10587 214 8.39 v.40 385.00 8.01 0.00 40.00 | 126.00_| 3.08 .98 0.20 0.78 | 106.00 14
1277 258 6.80 6.20 163.00 .93 3.40 16.00 77.00 1.06 138 0.40 0.38 | 40.00 1.
174108 280 6.18 5.00 171.00 ¢.70 0.00 18.20 40.00 1.48 0.63 0.63 0.27 | 3400 s
288 299 6.10 6.40 312.00 e.13 0.00 22.00 56.00 1.98 1,32 0.32 0,48 70.00 <2.00
3nsne 332 8,22 6.40 200.00 634 0.00 15,20 184.00 1.86 1.28 0.39 048 | 61.00 8
anane 241 6.61 8.10 143.00 0.00 10.20 23.00 27.20 4.60 <2 243 | 43.00 42
53198 382 6.22 8.40 162.00 858 0.00 17.40 30.00 1.78 0.73 0.48 | 0.40 | 5400 14
53198 231 8.22 6.30 207.00 0.00 32.00 36.00 3,65 1,50 <.2 087 | 113.00 19
404 8.34 8.50 264,00 8.77 0.00 26.00 75.00 2.80 0.80 066 | 055 72.00 14
908 "7 8.10 5.00 504.00 0.00 50.00 | 296.03 | 4.00 2.18 <.2 1.20_| 190.00 2
911308 544 8.50 8.40 439.00 10.91 0.00 4800 | 22080 | 447 1.02 0.26 110 | 160.00 <2
10118 o4 8.36 6.50 246.00 9.32 0.00 3400 | 13319 | 3.08 1.50 045 | 072 | =300 ®
117en8 o 6.87 6.60 £66.00 0.00 6400 | 32234 | 639 2.3t <.2 119 | 188.00 e
1172008 0o 5.40 a2.88 0.00 5200 | 26321 | 18.80 2.96 1.28 1.26_| 198.70 1
11789 523 5.04 6.20 284.00 2.36 0.00 14.80 72.08 1.96 0.58 0.58 034 | 4100 18
3728199 664 8.29 6.20 321.00 6.08 0.00 11.20 62.02 1.21 0.78 0.30 | 4s.00 16
) 530 8.06 0.40 410.00 7.31 0.00 11.80 56.45 1.30 0.03 0.80 0.29 | 42.00 18
8399 599 6.37 6,30 350.00 7.89 0.00 28.00 | 130.48 2.74 1.44 0.20 0.78 | 100.00 28
ar1ane 812 6.8 8.50 509.00 - 0.00 4600 | 22137 .28 2.30 <0z | 101 | 18200 <2.0




SAMPLE Specific Temp. Total Acidity | Net Acidity | Total Total | Ferrous | Total | Total Total Susp. Acid Fe Mn Al
DATE SOURCE FLOW pH pH Conduct. (field} (caiculated) (lab) Alkalinityl Fe Fe Al Mn | Suifates | Solids | Loading | Loading | Loading | Loading
(gpm) {field) {iab) (umhosicm) | (deg. F) (mgh) (mah) (mg/l) | (mg) | (mgh) | (mgh)| (mgil) {mgll) {mg/l) | (Ibs/day) | (Ibs/day}| (Ibs/day} (lbs/day)
Discharge Near Center Of Wetlands (Flow and loading determined by subtracting upstream from downstream parameters)
8i26/11997 1954.3 0.00 323.86 29.09 <4,71
1412411887 2055 0.00 392.65 24.04 <4.94
12116/1987 . 3293 0.00 479.14 31.11 <7.91
1/7/1998 3910 0.00 376.09 22.58 <71.92
219/1998 2271 0.00 533.27 33.37 0.94
372511998 3075 0.00 524.05 30.47 20.77
4/21/1998 2818 0.00 751.34 39.92 -22.37
5/28/1998 2391 0.00 413.82 31.51 5.75
71171998 3445 0,00 276.53 22.58 8.28
7/29/1998 2250 0.00 337.49 28.41 541
9/1/1998 2300 0.00 288.76 45.84 4.55
10/19/1998 1834 0.00 289.54 26.19 4.41
11/18/1998 1563 0.00 273.73 18.05 3.76
11121999 2099 0.00 547.30 26.35 15.84
IDischarge Near Center Of Wetlands (Flow determined by subtracting upstream from d traam p ters, ple obtained from upwelling)
11/24/1997 | 7485392 2055 7.0 6.5 480 na 16.8 0 52.0 8.8 6.7 <2 | 0.598 122 nd 0.00 2737 14.77 <4.94
12/1611997 | 7485397 3293 7.3 6.4 950 na 45.5 0 134.0 24.2 24 <2 1.256 444 12 0.00 957.88 49.48 <7.91
1711998 7485411 3910 6.3 6.3 880 na 48,2 16.0 132.0 25.8 23.4 <.2 1.15 323 nd 0.00 1212.55 54.05 <9.39
2/9/1998 7485425 227 6.7 6.4 830 na 434 0 1300 | 229 20.4 0252 | 119 642 4 0.00 625.11 3248 6.88
3/25/1998 1445446 3075 5.8 63 970 na 4.9 4 132.0 23.9 23.9 <2 1.21 26 4 0.00 883.38 44,712 <7.39
412171998 7485472 2818 6.4 6.3 810 na 44,1 0 128.0 23.5 224 <2 1.14 32z 24 0.60 796,00 38.61 <6.77
5/28/1998 7485481 2391 na 6.3 770 na 46.3 0 124.0 24.7 21.9 0.2 147 M8 6 0.00 709.87 33.63 5.75
T/1/1998 7485488 3445 6.4 6.4 790 na 46.5 0 126.0 24.7 21.2 0.2 1.28 309 16 0.00 1022.80 53.00 8.28
7/29/1998 7485506 2250 6.2 6.3 750 na 46.0 0 124.0 24.6 21.0 0.2 1.14 355 na 0.00 665.31 30.83 5.41
9/1/1998 7485531 2300 7.3 6.4 730 57 43.7 0 124.0 23.2 19.9 0.2 1.25 353 4 0.00 641.39 34.56 5.53
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Printed: 11/5/2002 Sample Inquiry Report for 1 . Page 2 of 12

. Lab# 027055 (0 027074 Sample

Lab Number ocC Sample Lopged SAC Coll#  Seq# Date Collected Testcode CHEM 1D Status Stat Results  Uniis

2002 I 027056 Unknown 05/24/62 B:2Sam 711 7493 010 05/21/02 12:002m ROI1047A Fet2 COMPLET A 200.00 UG
Jmccm 1 027056 Unknown 05/24/02 B:25am 711 7493 010 05/21/02 12:00am RO1055A Mn COMPLET A 500.000 UGL
Puccm 1 027056 duwncqa 05/24/02 w“NmuE. 711 7493 010 05/21/02 12:00amm ROFI0SA Al COMPLET A 781000 UG/
MNEN 1 027056 Unkvown 05724/02 . 8:25am 711 7493 010 05/21/02 12:00am R70508  ACID COMPLET A 3560 MGL
m.uoow 1 027057 Unknown 05/24/02 B:25am 711 7493 011 05/21/42 12:00am RO0403 pH ch__uwmq. A 6.4 pH units

2002 1 027057 Unknown 05/24/02 8:25=m 711 7493 011 05/21/02 12:00am ROG4I0 ALK COMPLET A 280 MG

2002 - 1 027057 Unknown 05/24/02 8:25am 711 7493 D)1 05/21/02 12:00 am RCD520  TSS COMPLET A <2 MG/L

‘2002 1 027057 Upknown 05/24/02 8:25am 711 7493 0I1 05/21/02 12:00 2m RO0500 HARD COMPLET A 220 MG/L

2002 1 027057 Unknown 05/24/02 m..mmw.E 711 7493 011 05/21/02 12:00am RO0916A Ca COMPLET A 52600 MG/L
Euoon 1 027057 Unkoown 05/24/02 &:25am 711 7493 011 0521/02 12:00am RO0927A Mg COMPLET A 21.600 MG/L
mwoaw 1 027057 Unknown 05/24/02 8:25am 71} 7493 01l 05/21/02 12:00 am RO0Q%454 S04 COMPLET A 1840 MGL
mwos 1027057 Unknown 05/24/02 8:25am 711 7493 011 05/21/02 12:00 am RO[045A TFe COMPLET A 681.000 UGL
mwcom 1 027057 Unknown 05/24/02 8:25am 711 7493 .c: 05/21/02 12:00am ROIC47A Fe+2 COMPLET A (280.00 UG/L
Mwo.ow 1027057 Unknown 05/24/02 8:25am 71i 7493 011 05721402 12:00 am ROI055A Mb COMPLET A 1650000 UG/L
Mwoau 1 027057 Cmgosa --ﬁ@ﬁlgﬂ.— 7493 011 0521/02 12:80ae ROIISA- Al -COMPEET A 223000 pGE - -
Wwaawdﬁdmuaqlqdngog 05/24/02 &:25am 711 7493 011 05/21/02 12:00am R70508 ACID COMFLET A 10.80 MG/L
2002 1 027058 Unknown . 05/24/02 $:25am 711 7493 012 05721/02 12:002m RO0403  pH COMPLET A 6.3  pH umits
Wécm 1 027058  Unknown 05/24/02 8:25am 711 7493 012 05/21/02 12:00am RO0410 ALK COMPLET A 190 MG/L
_,,wcow T 027058 Upknown 0524/02 8:25am 711 7493 012 05/21/02 12:00am RODS30 TSS COMPLET A 10 MG/L
muoom 1 027058  Unknown 05/24/02 8:25am 711 7483 012 05/21/02 12:00am RONY00  HARD COMPLET A 86 MG/L
" :

z,

J 9, 9,




Sample Inquiry Report for I Page3 of 12

Printed: 11/5/2002

Lab# 027055 to 027074 Sample

Lsb Number oc . Sample Lopged SAC Coll # Seqi# Date Coltected Testcode CHEM ID Staius Stat Results  Units
2002 I 027058 ¥nknown 05/24/02 B:25am 711 7493 012 05/21/02 12:00 am RO0916A Ca COMPLET A 22900 MG/
<2002 I 027058  Unknown 05/24/02 B:25am 711 7493 012 05/21/02 12:00 am RO0927A Mg COMPLET A 6960 MG/L
Pmoom I 027058 Unknown 05/24/02 B:25am 711 7493 012 amb:cm 12:00 am chmamb S04 COMPLET A 503 MG/L
mNoow 1 027058 Unknown 05/24/02 8:25am 711 7493 012 05/2£/02 12:00 ara RO1045A Te COMPLET A 379000 UG/L
MNSN 1 027058 Unknown 05/24/02 8:25am 711 7493 012 05/21/02 12:00am RO1047A Fet?2 _OOEHVE A 90.00 UG/L
2002 | 027058 Unknown 05/24/02 B:25am 71} 7493 012 05/21/062 12.00 am RO1055A Mn COMPLET A 241.000 UG/
2002 1 027058 Unknown 05/24/02 8:25am 71) 7493 012 05/21/02 12:00 am RO1165A Al COMPLET A 1070.000 UG
2002 I 027058 Unknown cmbn,\cm &25am 711 7493 012 05/21/02 12:60am R70508 ACID COMPLET A 1740 MG
2002 1 027059 Unkmown 05/24/02 B:25am 711 7493 013 05/21/02 12:00 am ROD403 pH COMPLET A 4.7 pH units
2002 1 027059 Ugknown 05/24/02 8:25am 711 7493 013 05/21/02 i12:00am ROD410 ALK COMPLET A 1.8 MG/L
L

mwccw 1 027059 Unknown 05/24/02 8:25am 711 7493 013 05/21/02 12:00am ROD530 TSS COMPLET A <2 MGA
m.‘ccm I 02705¢ Unkpown 05/24/02 8:25am 711 icw 013 05£21/02 12:00 am R00500 HARD COMPLET A 348 MG/
muecm 1 027059 Unimown 05/24/02 B:25am 711 7493 013 05/21/02 12:00am ROO9IGA Ca COMPLET A 72100 MG/L
Mccm 1 027059 Unknown 05/24/02 B:25am 711 7493 013 05/21/02 12:00em RUO0O927A Mg COMPLET A 40.600 MG/
o}

Meow 1 027059 Unknown 05/24/02 825 am 711 7493 - 0131 05/21/02 12:00 amn ROD945A 504 COMPLET A 7RO MGA.
w_oow 1 02705  Unknown 05/24/02 B:25am 711 7493 013 05/21/02 _N...co am ROIB45A Fe COMPLET A 7000000 UG/
.nlmccu 1 027059 Unknown 05/24/02 8:258m 711 7493 013 05/21/02 12:00 am wc:x..rp Fe+2 COMPLET A 653000 UG/L
W..w_._.._com I 02705  Unknown 05/24/02 B:25am 711 7493 013 05/21/02 12:00am —S._cm.m.# Mn COMPLET A 5230.000 UG/
?N_cS 1 027059 Unknown 05/24/02 8:25am 71] 7493 013 05/21/02 12:00am ROI1D5A Al COMPLET A 3000.000 UG/L
m"uom 1 027056  Unknown 05/24/02 &:25am 711 7493 013 05/21/02 12:00 am —Gomom ACID COMPLET A 64.80 MG/
v

z
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m‘uEEa Inquiry Report for 1

Printed: 11/5/2002 Pape 4 of 12
Lab# 027055 to 027074 Sample

Lab Number QC Sample Logged SAC Coll # Seg# Date Coliected Testcode CHEM ID Sialus Stat Results Units
2002 I 027060 Unknown 05/24/02 825am 711 7493 014 05/21/02 12:00 am ROD403  pH COMPLET A 6.2 pHmits
w2002 T 027060 Unknown 05/24/02 8:25am 71 7493 014 05/21/02 12:00 am R0OD410 ALK COMPLET A 168 MG/L
Pmccm 1 027060 Unknown 05/24/02 8:25am 711 7493 D14 ©5/21/02 12:00 am RODS3D TSS COMPLET A 4 MG/L
m.woow 1 027066 Unkmown 05/24/02 8:25am 7il 7493 €i4 05/21/02 12:00am RO0900 HARD COMPLET A 110 MG/L
m..woeu 1 027060 Unknown 05/24/02 B:25am 711 7493 014 0521/02 _mncowE ROOQI6A Ca COMPLET A 27.700 MG/L
2002 1 027060 Upknown 05/24/02 8:25am 711 7493 014 05/21/02 12:00 am RO0927A Mg COMPLET A 10.000 MG/L
2002 1 027060 - Unknown 05/24/02 &25am 711 7463 014 05/21/02 12:00am ROO945A SO4 COMFLET A 709 MG/L
2002 1 027060 Unknown 05/24/02 8:25am 711 7493 014 05/21/02 12:00am RO1045A Fe COMPLET A 984000 UG/
2002 1 cnqomo Unknown 05/24/02 8:25am 71} 7493 014 05/21/02 12:00 am ROI1047A  Fei2 COMPLET A 600.00 UG/L
_..chcu 1027060 Unknown 05/24/02 8:25am 711 .Ew.w 014 05/21/02 12:00am ROIGSSA Mn COMPLET A 718.000 UG/L
m_ccu I 027060 Cb_n-od...: 05/24/02 8:25am 741 7493 014 05/21/02 12:00am RO1105A Al COMPLET A 1220.000 UG/L
m.cou 1 027060 Unknown 05/24/02 8:25am 71! 7493 014 05/21/02 12:00 2m R70508 ACID COMPLET A 2440 MG/L
mgm I 027061 Unknown 05/24/02 8:25am 711 7493 015 05/2}/02 12:00 am R09403 pH COMPLET A 6.5 pH ugits
mcow 1 027066 Unknown 05/24/02 8:25am 71! 7493 015 05/21/02 12:00 am ROG410 ALK COMPLET A 240 MG/
Mcom 7 027061 Unknown 05/24/02 8:25 amp ,.NC: 7493 O15 . 95/2102 12:00am ROD530 1SS COMPLET ~_ A -2 MG
Wocm 1 027061 Unknown 05/24/02 8:25am 711 7493 0I5 05/21/02 12:00am RO0900  HARD COMPLET A 74 MG/L
Nv.ccn 1 627061 Unknown 05/24/02 8:25am 711 7493 015 05/21/02 12:00am RO0916A Ca COMPLET A 20800 MGAL
w.wacu 1 027061  Unknown 05/24/02 8:25am 711 7493 015 05/21/02 12:00am RO0927A Mg COMPLET A 5240 MG/L
_,woon I 627061 Unknown oubﬁcm 8:25am 711 7493 015 05/21/02 12:00am RO0%4SA S04 COMPLET A 254 MG/L
muom 1 027061  Unknown 05/24/02 8:25am 711 7493 015 05/21/02 12:00am RO1045A Fe COMPLET A 304.000 UG

J
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Printed: 11/5/2002 Sample Inquiry Report for 1 Page 5 of 12

Lab # 027055 to 027074 Sample

Lab Number Qe Sample Lopped  SAC Coll#  Seq# Date Collected Testcode CHEM ID Status Stat Resulis Units
2002 I 027061 Unimown 05/24/02 8:25am 71} 7493 015 05/21/02 12:00 am ROI047A  Fe+2. COMPLET A <200 UG/L
02002 I 027061 Ualmown 05/24/02 B:25am 711 7493 015 05/21/02 12:00am ROLOSSA Mn COMPLET A 104.000 UG/L
Pucs 1 027061 Unknown 05/24/02 8:25am 711 7493 015 05/21/02 12:00am ROL105A A} COMPLET >_ 242,000 UGL
mNSN 1 027061 Unknown 05/24/02 8:25am 7il 7493 015 05/21/02 12:00am R70568 ACID COMPLET A 0.00 MG/
22002 1027062 Unknown 05/24/02 8:25am 711 7493 016 05/21/02 12.00am ROD403  pH COMPLET A 6.2 pH unifs
2002 1027062 Unknown 05/24/02 8:25am 71) 7493 016 05/21/02 12:00am ROD410 ALK COMPLET A 22.0 MG/L
2002. 1 027062 Unknown 05/24/02 8:25am 711 7493 016 05/21/02 12:00 am RO0530  TSS COMPLET A <2 MGL
2002 1 027062 Unknown 05/24/02 8:25am 711 7493 016 05/21/02 12:00am RC0900  HARD COMPLET A 82 MG/L
2002 1 027062 Unknown 05/24/02 8:25am 711 7493 016 05/21/02 12:00 azm R00916A Ca COMPLET A 22.100 MG/L
¢2002 1027062  Unknown 05/24/02 8:25am TI1 7493 016 05/21/02 12:00am RO0S27A Mg COMPLET A 6460 MG
mwos 1027062 Unknown 05/24/02 8:25am 711 7493 016 05/21/02 :é&. ROD945A  SO4 COMPLET A 472 MGAL
mss 1 027062 Unknown 05/24/02 8:2Sam 711 7493 016 05/21/02 12:00am RO1045A Fe COMPLET A 935.000 UG/L
M_QS 1 027062 Unknown 05/24/02 8:25am 711 7493 016 05/21/02 12:00am RO1047A Fe+2 COMPLET A 37000 UGL
was 1 027062 Unknown 05/24/02 8:25am 711 7493 016 8@.:8 12:00am ROIOSSA Ma COMPLET A 272.000 UG/L
M_SN 1027062 Unknown 0524/02 8:25am 711 7493 16 &b:% 12:00am RO1IOSA Al COMPLET A SO9.000 UG
mas 1 027062 Unknown 05/24/02 8:25am 711 7493 016 05/21/02 12:00 am R70508  ACID nozmrma A 2120 MG/
%Su_ 1 027063 Unknown 05/24/02 8:25am 71t 7493 017 05/21/02 12:00am R00403  pH noiu:ﬁ A 6.6 pHunils
mSN 1 027063  Unknown 05/24/02 8:25am 711 7493 017 05/21/02 12:00am RO0410 ALK COMPLET A 32.0 MG/L
pmes I 027063 Unknown 05/24/02 8:25am 711 7493 017 05/21/02 12:00am RO0S530  TSS COMPLET A 4 MG
mcs 1 027063 Unknown 05/24/02 B:25am 711 7493 017 ©05/21/02 12:00am R0O0%00  HARD COMPLET A 74 MG/L
" e
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Printed: 11/5/72000 Sample Inquiry Report for I Poge 6ol 12
Lab# 027055 to 027074 Sample
Lob Numbey QcC Sarople ed SAC Coll#  Seq¥ Date Collected Testcode CHEM ID Status Stat Results Unils _
2602 1 027063 Unknown 05/24/02 8:25am 711 7493 D17 05/21/02 12:00am ROOS16A Ca COMPLET A 20.506 MGI/L
12002 1027063 Unknown 05/24/02 8:25am 711 7493 017 05/21/02 12:00am ROD92TA Mg COMPLET A 5470 MG/L
PBS 1 027063 Unknown 05/24/02 8:25am 711 7493 017 05/21/02 12:00 am RO0945A SOD4 COMPLET A 283 MG/
msow 1027063 Unknown 05/24/02 8:25am 711 7493 017 05/21/02 12:00am ROI045A Fe COMPLET A 403.000 UG/ |
m.ss I 027063 Unknown 05/24/02 8:25am 711 7493 017 05/21/02 12:00am RO1047A Fe+2 COMPLET A 7000 UG
2002 1 027063 Unknown 05/24/02 8:25am 711 7493 017 05/21/02 12:00am ROI10SSA  Mn COMPLET A 102.000 UG
2002 1027063 Unknown 05/24/02 825am 711 7493 017 0S/21/02 §2:00am RO1I0SA Al COMPLET A 226.000 UG/
2002 1027063 Unknown 05/24/02 825am 711 7493 017 05/21/02 12:00am R70508  ACID COMPLET A 000 MG/L
2002 1 027064 Unknown 0512402 8:26am 711 7493 048 05/22/02 12:00am ROD403  pH COMPLET A 4.8 pH units
(002 1 027064 Unknown 05/24/02 8:26am 711 7493 O18 05/22/02 12:00am ROD410  ALX COMPLET A 1.8 MGIL
masurcﬁafcaeﬁaiimm&%uﬁ_m.»al.zjﬁewﬂcsumwﬁﬁowunmgﬂaawc TSS COMPLET—X 2 NG g
msﬁ [ 027064 Unknown 05724/02 8:26am 711 7493 D18 05/22/02 12:00am RODSCO  HARD COMPLET A 15 MG
Mss T 027064 Unknown 05/24/02 8:26am 711 7493 018 05/22/02 12:00am ROOSI6A Co COMPLET A 3750 MG/L
maﬁ 1 027064  Unknown 05/24/02 8:26am 711 7493 0I8 05/22/02 12:00am RO0S27A Mg COMPLET A 1410 MG/
m_o%. 1 027064 Unknowp DSR4/ S26am 71 1493 018 052202 12:00am ROORASA -S04 COMPLET A - <206 MG ——
m.__s 1 027064 Unknown 05/24/02 B:26am 711 7493 018 05/22/02 12:00am ROIC45A Fe COMPLET A 130.000 UG/
2002 1027064 Unknown 05/24/02 B:26sm 711 7493 018 05/22/02 12:00am ROI47A Fe+2 COMPLET A <20.0 UG
Ll
moﬁ 1 027064 Unknown 05/24/02 B:26am 711 7493 018 05/22/02 (2:00am ROIO55A Mn COMPLET A 276000 UG/L
2002 T 027064 Unknown 05/24/62 8:26am 711 7493 OIR 05/22/02 12:00am ROIFOSA Al COMPLET A 1190.000 UG/
mccw 1 027064  Unknown 05/24/02 B:26am 711 7493 018 05/22/02 12:00am R70508 ACID COMPLET A 2720 MGA
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Printed: 11/5/2002

Sample Inquiry Report for 1

Lab# 027055 to 027074

Lab Number QC Sample Logsed SAC Coll#  Seq# Date Cotlected Testcpde
2002 1 027065 Urkoown 05/24/02 B:26am 711 7493 019 05/22/02 12:00 am RGU403
02002 1027065 Unknown 05/24/02 8:26am 711 7493 Bo 05/22/02 12:.00am ROD410
PMQGN 1 027065 Usnknown 05/24/02 R:26am 711 7493 019 05/22/02 12:00 am RO0S30
m~oew 1 027665 Unkoown 05/24/02 8:26am 711 7493 019 05/22/02 12:00am ROGHGO
Wwoow 1 027065 Unknown 05/24/02 8:26am 711 7493 015 05/22/02 12:00am ROC0916A
2002 1 027065 Usnknown 05/24/02 8:26 am ,:.m 7493 019 05/22/62 12:.00 am R00927A
2002 1 027065 Unknown 05/24/02 B:26am 711 7493 019 05/22/02 12:00 am R00345A
2092 I 027065 Unknown 05/24/02 8:26am 711 7493 019 05/22/02 12:00am ROL045A
2002 1 027065 Unknown 05/24/02 8:26am 711 7493 19 05/22/02 12:00 am RO1047A
,S.ccm 1 027065 Unknown 05/24/02 8:26 am 7H 7493 019 05/22/02 12:00 am ROI0S5A
Ll
m_c.cm I 027065 Unknown 05/24/02 8.26am 711 7493 019 05/22/02 12:00am RO1105A
mwccw 1 027065 Usknown 05/24/02 8:26am 7!l 7493 019 05/22/02 12:.00 am R70508
MBQN I 027066 Unknown 05/24/02 8:26am 711 7493 020 05/22/02 12:00 am R00403
%_ocu 1 027066 Upknown 05/24/02 8:26am 711 7493 020 05/22/02 12:00am R0O0410
Mbow 1 027066 Unknown 05/24/02 8:26 sn 711 7493 . 020 05/22/02 12:00am RODS30
mccn‘ 1 027066 Unknown 05/24/02 8:26am 711 7493 020 05/22/02 12:00am RO0900
Hmcow 1 027066 Unknown 05/24/02 Amuum am 711 7493 020 05/22/02 12:00am RO0916A
Wq.._ceu 1 027066 Unknown 05/24/02 8:26am 711 7493 020 05/22/02 12:00 am R00927A
MDS I 027066 Unknown 05/24/02 8:26em 711 7493 020 05/22/02 12:00am RO094SA
mﬁuow 1 027066  Unknown 05/24/02 8:26.am 711 7493 G20 05/22/02 12:00am ROI045A
o

J

Page 7 of 12
Sample

CHEM D Status Stat Results Units
pH COMPLET A 5.5 pH units
ALK COMPLET A 3.0 MG/L
TSS COMPLET A <2 MG/
HARD COMPLET A 36 MG/
Ca COMPLET A 8850 MGIL
Mg COMPLET A 3460 MG
S04 COMPLET A 284 MGIL
Fe COMPLET A 205.000 UG/
Fet2 COMPLET A <200 UGHL
Mn COMPLET A 398.000 UG/L
Al COMPLET A 825.000 UG/L
ACID COMPLET A 2580 MG/
pH COMPLET A 5.9 pH unils
ALK COMPLET A 16 MG
T3S COMPLET A ~<2_ MG
HARD COMPLET A 52 MGL
Ca COMPLET A 12500 MG/L
Mg COMPLET A 5100 MG/
SO4 COMPLET A 36.1 MGL
Fe COMPLET A 582.000 UG/




Sample Inquiry Report for 1

Prioted: 11/5/2002 Page 8 of 12
Lab# 027055 10 027074 Sample

Lab Namber QC Sample Logped SAC Coll#  Seq# Date Collected Testcode CHEM ID Slatus Stat Results Units
2002 T 027066 Unknown 05/24/02 8:26am 711 7493 020 05/22/02 12:00 am RO1047A Fei2 '~ COMPLET A 20.00 UG/L
m2002 1027066 Unknown 05/24/02 R:26am 711 7493 020 05/22/02 12:00 am RO1055A Mn -COMPLET A 523.000 UG/L
Puacw 1 027066 Unknown 05/24/02 8:26am 711 7493 020 05/22/02 12:00 am RO1105A Al COMPLET A 1050.000 UG
muocu I 027066 Unknown 05/24/02 8:26am 711 7483 020 0(5/22/02 12:00 am .R70508  ACID COMPLET A 27.00 MG
m.moou 1 027067 TUnkoown 05/24/02 8:26am 711 7493 021 05/22/62 12:00am ROD403  pH COMPLET A 5.9 pH umits
2002 1 027067 Unknown 05/24/02 8:26am 711 7493 021 05/22/02 12:00am RCD410 ALK COMPLET A 48 MG
2002 | 027067 Uakmown 05724002 8:26am 711 7493 021 05/22/02 12:00am RO0S30  TSS COMPLET A 6 MGL
2002 1027067 Unknown 05/24/02 B:26am 711 7493 021 05/22/02 §2:00 am RO000 HARD COMPLET A 73 MG/L
2002 1 027067 Unknown 05/24/02 8:26am 711 7493 021 05/22/02 12:00am RO0D916A Ca COMPLET A 17400 MG/L
B@ccm 1 027067 Unknown 05/24/02 8:26 am 711 7493 021 05/22/02 12:00am RODS27A Mp COMPLET A 7.160 MG/L
mwo.au 1 027067 Unknown 05/24/02 8:26am 711 7493 021 05/22/02 12:00 am RO0945A SO4 COMPLET A 712 MGL
mwos _ccha. Unknown 05/24/02 §:26am. 711 7493 021 05/22/02 12:00am RO1D45A Fe COMPLET A 285.000 UG/L
m_cs 1 027067 Unknown 05/24/02 8:26am 71| 7493 021 05/22/02 12:00am ROI047A Fet2 COMPLET A <20.0 UG/
S

M"oow I B27067 Usnknown 05/24/02 B:26am 711 7493 021 05/22/02 12:00am ROI055A Mre OO.?%EWH. A 685.000 UG/
M_com ucwqoﬂ cnrwoia 05/24/02 B:26am 711 7493 021 05722002 12:00 am wo:cub Al COMPLET A 45000 1IGA
WSN hcuqom... Unknown 05/24/02 8:26am 7!1 7493 021 05/22/02 12:00am R70508 ACID OO%HH._. A 2500 MG/
2002 I 027068  Unknown 05/24/02 B:26am 71| 7493 022 05/22/G2 _w“ocuE. wooaom pH COMPLET A 49 pH units
F._W)Wcau I 027068 Unknown 05/24/02 8:26am 711 7493 022 05/22/02 12:00am ROG41¢ ALK COMPLET A 1.6 MGIL
_/m_ccw 1 027068 Unknown 05/24/02 8:26am 711 7493 022 05/22/02 12:00am RODS30  TSS COMPLET A <2 MG/
MOS I 027068 Unknown 05/24/02 B:26am 711 7493 022 05/22/02 12:00em RO0900  HARD COMPLET A 12 MG/
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Lab# 027055 o 027074 Sample .

Lab Number Qc Sample Logped SAC Coll#  Seq# Date Collected Tesicode CHEM 1D Status Staf Results  Units

2002 I 027068 Unknown 05/24/02 B8:26am 711 7493 022 05/22/02 12:00 am RO0S16A Ca COMPLET A 2.810 MG .
22002 I 027068 Unknown 05/24/02 m”Nm am 711 7493 022 05/22/02 12:00am ROO927A Mg COMPLET A 1.05¢ MG
P.Nocu 1027068 TUrknown ousmu\aw 8:26am 711 7493 022 05/22/02 12:00 2m RO0945A S04 COMPLET A <200 MG/L

mNccw I 027068 Unknown 05/24/02 8:26em 711 7493 022 05/22/02 12:00 am ROI045A Fe | COMPLET A 492.000 UG/L

m.woow 1 027068  Unkoown 05/24/02 8:26am 71} 7493 022 05/22/02 H_m_.oc am RO1047A Fe+2 COMPLET A 2000 UGL

2002 1 027068 Unknown (5/24/02 8:26am 711 7493 022 05/22/0Z2 12:00 am RO10554 Mn COMPLET A 259.000 C@H.

2002 1027068 Unknown 05/24/02 B:26am 71! 7493 022 05/22/02 12:00am ROI10SA Al COMPLET A }100.000 UG/L

2002 1 027068 Unkmown 05/24/02 8:26am 71 7493 022 05/22/02 12:00am R70508 ACID COMPLET A Nc.hw MG/

2002 1 027069 Unkiown 05/24/02 B:26am 711 7493 023 05/22/02 _m“oemi ROD402  pH COMPLET A 5.6 pH wits
Su.ccw I 027069 .Gnru.oin 05/24/02 8:26am 711 7493 023 05/22/02 12:005m RO0410 ALK COMPLET A 3.6 MG/L

Mécw I 027065 Uoknown 05/24/02 muwmm—: 11 7493 023 05/22/02 12:00 am ROOS30  TSS COMPLET A <2 MG/

o . )

m.cou 1 027069 Unknown 05/24/02 8:26 am 7H 7493 023 05/22/02 12:.00 am RO090D HARD COMPLET A 35 MGIL

mgm 1 027069 Unknown 05/24/02 B:26am 711 7493 023 " 05/22/02 12:00 am RO0915A Ca COMPLET A 8390 MG/L

Mo.cu 1 027069  Unlknown 05/24/02 8:26 am - 711 7493 023 05/22/02 12:00am ROU927TA Mg COMPLET A 3310 MG/

Mcom I 027069 Unknewn 05/24/02 8:26am 711 7493 . 023 05/22M2 12:00am RODP45A  SO4 ‘COMPLET - A - 216 MGH -
mmmw 1 027069 Unpknown 05/24/02 &:26am 1] 7493 023 05/22/02 12:.00am RO1045A Fe COMPLET A 253.00¢ UG/L

..mcom I 027069 Unknown 05/24/02 B:26am 711 7493 023 05/22/02 12:00am RO1047A Fet2 COMPLET A <20.0 UG/L

Wucu 1 027069  Unknown 05/24/02 8:26 am 711 .wa. 023 05/22/02 12:00sm RO1055A Mn COMPLET A 371000 UGAL

..Mc.ow 1 027069 Unknown 05/24/02 8:26am 711 7493 023 05/22/02 12:00am RO11054 Al COMPLET A 746.000 UG/L

MEN I 027069 Unlmown 05/24/02 B:26am 7!1 7493 023 05/22/02 12.00am R70508 ACID COMPLET A 2720 MGA.
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Printed: 11/5/2002 Page 10 of 12
Lab# 027055 to 027074 Sample

Lab Number QC Sample Logped SAC Celi#  Seqf Date Collected Testcode CHEM ID Statos Stat Results Unils

2002 I 027070 Unknown . 05/24/02 8:27am 711 7493 024 '©5/22/02 12:00 am R00403 pH COMPLET A 6.2 pH units

—2002 1027070 Unknown  05/24/02 8:27am 71 7493 024 05/22/02 12:00am RO0410 ALK 'COMPLET A 98 MGIL

e 2002 I 027070 Unknown 05/24/02 8:27 em 711 7493 024 05/22/02 12:00 am RO0O0530 T88 COMPLET A <2 MG/

™2002 1027070 Unkuown (5/24/02 B:27am 711 7493 024 05/22/02 12:00 am ROD900 HARD COMPLET A 164 MG/L

< . : _

22002 I 027070 Unkpown 05/24/02 827 am 7!1 7493 024 05/22/02 12:00am RO0916A Ca COMPLET A 38700 MG/L
2002 1 027070 Ucdkoown 05/24/02 8:27am 711 7493 024 05/22/02 12:00arn RO0327A Mg COMPLET A 16400 MG/L
2002 1027070 Unknown 05/24/02 8:27am 711 7493 024 05/22/02 12:00 am RO0945A S04 COMPLET A 131.0 MG/L
2002 1 027070 Unknown 05/24/02 B:27am 711 7493 024 05/22/02 12:00am ROID45A Fe COMPLET A 255000 UG/L
2002 1 027070 Unknown 05/24/02 8:27am 71} 7493 024 05/22/02 12:00am RO1047A Fet2 COMPLET A <20.0 UG/L

.Swo_un 1027070 - Unknown 05/24/02 B:27am 71| 7493 024 05/22/02 12:00 am RO1055A Mo COMPLET A 1100.000 UG/L

L . .

chem 1 027070 Unknown 05/24/02 8:27am 711 7453 024 Qu...NNBN 12:00 am RO1105A Al COMPLET A 1030000 UG/L

T

mwgm 1 027070 Uaknown 05/24/02 8:27am 711 7493 024 05/22/02 12:00 am R70508 ACID COMPLET A 27.60  MG/L

@ ‘

2 ‘

=002 1 027071 Unkoown 05/24/02 8:27 am 711 7493 025 05/22/02 12:00 am RO0403 pH COMPLET A 6.3 pH unils
o :
S

mwccw 1. 027071 - Unknowa 05/24/02 8:27am 71} 7493 025 05/22/02 12:00am ROD410 ALK COMPLET A 280 MG/L
G . :

Mbow 1027071  Unknowa om\NQQN 8:27am 711 7493 025 05/22/02 12:00am RO0530 TSS . . COMPLET A & MGA.

. Woow 1 027071  Unknown 05/24/02 8:27am 71} 7493 025 05/22/02 12:00am R00900 HARD COMPLET A 83 MG/L

2002 I 027071 Unknown 05/24/02 B:27am 711 7493 025 05/22/02 12:00am RO0916A Ca COMPLET A 21.100 MG/
£ .

Ho02 1 027071 Unknewn 05/24/02 8:27am 711 7493 025 05/22/02 12:00 am RO0927A Mg COMPLET A 7.420 MG/L
-

<002 1 627071 Unknown 05/24/02 8:27am 711 7493 025 05/22/02 12:00sm RO0945A SO4 COMPLET A 562 MG
oy .

mgn 1 owqoﬂ. Unlnown 05/24/02 8:27am 711 7493 025 05/22/02 12:00 am ROI045A Fe COMPLET A 1350.000 UGrL
i : ,

>

)

z.




Printed: :\mb.ccn WM—BE le Mn—ﬂﬂmq wﬁﬁOu.n for I Page 11 of 12
. Lab# 027055 to 027874 Sample

Lab Number Qc Sample Lagped  SAC Coll#  Seg# Date Collected Tesicode CHEM ID Status Stat Resulis Units

2002 1 027071 Unknown 05/24/02 8:27 am 711 7493 025 052202 12:00am RO1047A  Fet2 COMPLET A 450.00 UGL ,
12002 1027071 Unknown 05/24/02 B27am 711 7493 025 05/22/02 12:00am ROIOSSA Ma COMPLET A 524.000 UG/L |
® 2002 1 027071 Unknown 0524/02 8:27am 711 7493 025 05/22/02 12:00 am RO1I05A Al COMPLET A 469.000 UG/ ,
muocu 1027071  Unknown 05/24/02 8:27am 711 7493 025 05/22/02 12:00am R70508  ACID COMPLET A 4120 MG/
32002 1 027072 Unknown 05/24/02 827am 711 7493 026 05/22/02 12:00am ROO4D3  pH COMPLET A 6.6 pH units

2002 1027072 Unknown 0$/24/02 8:27am 711 7493 026 05/22/02 12:00am RO0410 ALK COMPLET A 182 MG/

2602 1 027072 Unkeown 05/24/02 8:27am 711 7493 026 05/22/02 12:002m RO0530  TSS COMPLET A <2 MGL

2002 1027072 Unknown 05724/02 8:27am 711 7493 026 05/22/02 12:00am RO0S00  HARD COMPLET A 81 MG/L

2002 1 027072 Unknown. 05/24/02 827am 711 7493 026 05/22/02 12:00am RO0916A Ca COMPLET A 21700 MG/

2002 1027072 Unknown 05/24/02 827am 711 7493 026 05/22/02 12:00 am RO0S27TA Mg COMPLET A 6.550 MG/

MSS 1 027072 Unknown 05/24/02 8:27am 711 7493 026 05/22/02 12:00am RO0O945A SO4 COMPLET A 48.1 MG/

MBS 1027072  Unknown 05/24/02 8:27am 711 7493 026 05/22/02 12:00 am WSEE_, Fe COMPLET A 237.000 UGL

WES 1027072 Unknown 05/24/02 8:27am 711 7493 026 052202 12:00am ROI047A Fe+2 COMPLET A <200 UGL

MSS 19027072 Unknown 05/24/02 827am M1 7493 026 05/22/02 12:00 am ROI055A Mn COMPLET A 200000 UG

mém 1027072 Unknowa 05/2402 8:27am 71! 7493 026 05/22/02 12:00am RO1I0SA Al COMPLET A <200 UGL T

Loz 1027072 Unknovm 05724002 8:27am 711 7493 026 05/22/02 12:00am R70508  ACID COMPLET A 0.00 MG/

mos [ 027073 Uaknewa 05/24/02 8:27am 711 7493 027 05/22/02 12:00am R00403 pH COMPLET A 6.4 pH units

wgn 1 027073 Usknown 05/24/02 B:272m 71l 7493 027 05/22/02 12:00am ROD410 ALK COMPLET A 136 MG/L

2002 1027073 Unknown 05/24/02 8:27am 711 7493 027 05/22/02 12:00am RO0S30  TSS COMPLET A <2 MGL

mgw 1027073 Ugknown 05/24/02 8:27am 711 7493 027 05/22/02 12:00am RO0900 HARD COMPLET A 68 _ZQP

78]

J




Sample Inquiry Report for I

Printed: 11/5/2002 . Page 12 of 12
Lab# 027055 to 027074 : Sample .

L:ab Number oc Sample Logged - SAC Coll#  Seq# Date Collecled Testeode CHEM ID Status Stai Results Unils

2002 [ 027073 Unknown 05/24/02 827 am 7N 7493 027 05/22/02 12:00 am RO0916A Ca COMPLET A 16.000 MG/L

Buccw I 027073  Unknown 05/24/02 8:27am 711 7493 027 05/22/02 12:00am ROD927A Mg COMPLET A 6,800 MG/L

©2002 T 027073 Unknown 05/24/02 8:27am 711 7493 027 05/22/02 12:00 am ROGM5A SO COMPLET A 507 MG/L

2002 I 027673  Unkaown 05/24/02 B:27am 711 7493 027 05/22/02 12:00am ROI045A Fe COMPLET A 847.000 UG/L

<

£2002 1 027073 Unknown 05/24/02 827am 711 7493 027 05/22/02 12:00 am RO10474 Fe+2 COMPLET A 230.00 UG/L

2002 ] 027073 Unknown 05/24/02 8:27am 711 7493 027 05/2202 12:00am RO010554 Mn COMPLET A 856.000 UG/L

2002 1 027073  Unknown 05/24/02 8:27am 711 7493 027 05/22/02 12:00 am RO1105A Al COMPLET A <200 UGL

2002 1027073 Unknown 05/24/02 8:27am 71! 7493 027 05/22/02 12:00am R70508 ACID COMPLET A 3540 MG/

2002 1 027074 Unkmown 05/24/02 8:27am 711 7493 028 05/22/02 12:00am RO0403  pH COMPLET A 6.3  pH units

Smccm 1 027074  Usknown 05/24/02 8:27am 71! 7453 028 05/22/02 12:00am R0O0410 ALK COMPLET A 134 MG/L

L

mwoaw 1 027074  Unknown 05/24/02 8:27am 711 7493 028 05/22/02 12:00 am RO0530  TSS COMPLET A 4 MGL

T

mwccu I 027074 Unkoown 05/24/02 8:27am 711 7493 028 05/22/02 12:00 am RO0S00 'HARD COMPLET A B6 MG/L

@

a .

-'G02 1 027074 - Unknown 05/24/02 . 8:27am 711 7493 028 05/22/62 12;:00 am RODS16A Ca COMPLET A 22200 MG/L

L.

S

=002 T 027074 Unknown 05/24/02 B:27am 711 7493 028 05/22/02 12:00am ROG927A Mg COMPLET A 7400 MG/L

ol

L

chw 1 027074  Unknown 05/24/02 8:27am 711 7493 028 05/22/02 12:06am RO00945A SC4 . COMPLET A 376. MG/L .. __

chu 1 027074 Unkpown 05/24/02 B:27am TIUL 7493 028 05/22/02 12:00 ama RO1045A Fe CCMPLET A 1580.000 UG/L

2002 1 027074 Unknown 05/24/02 8:27 am 711 7493 028 05/22/02 12:00 am ROI1047A  Fe+2 - COMPLET A 810.00 UG

e

T

002 1 027074 Ucknown 05/24/02 8&:27am 711 7493 028 05/22/02 12:06 am RO!O55A Ma COMPLET A 503.000 UG/

<002 1027074 Unknown 0524/02 B:27am 711 7493 028 05/22/02 12:00 am RO1105A Al COMPLET A 535.000 UG/L

o

mcou 1027074 Unknown 05/24/02 8:27am 711 7493 028 05/22/02 12:00 am R70508 ACID COMPLET A 31.40 MG/L

W

>

o

z

J
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ettt
WATER QUALITY DATA SUMMARY File Created: 08/01/02 Dan Seibert
Janner Passive Treatmunt System
Jennst Twp., Somerset County
SAMPLE ecific Temp. | Total Ack Not Acidity | _ Total Total | Ferrcus | Tolal | Totat [ TVotal Sug| Acid Fe Mn Al Alkalinity Acld Fe Mn Al
DATE SOURCE | FLOW H ph Sonduct, {Aetd) | {calcuiated) {lab) Alkalin| Fe fe Al Wn_| Sufates | Solids | Loading | Loading | Loading | Loading | Loading | Loading Loading | loadi Loading
{gpm} {flsid) aty) | (umhosicm) | (deg. C) {mgh) {ma) (mg) | (g ) (mo/} | (mg/3 i (mgh} ) mam | {mph) | (hsiday) { ibsidayy | (srday) | (Ibs/day) | {ihs/day) tonsiyeas | tonsfyear | tonsiyear } tonsfyear
8/11/200 inflow. 35 nd 4.88 nd nd 276.00 262.00 34,00 |143.00] 180,00 | 0,00 | 1060 | $46.00 108.02 80,16 464 0.60 1420_| 1034709 | 10.67922]_0.8202 1]
81100 cutfiow 35 nd G4t nd nd 2672 0.00 168.00 | 4.87 402 000 | 980 | 806.00 0.00 205 418 0.00 8847 [+] 0.373008] 0.7601 1]
differcnee 106,02 | 58.11 038 0,00 5217 1935 10.61 0.07 8.00
% | | 48.3_ 80.07 | §6.08 | 0.00 | HA | 100,00 i 88.97 | f6.08 w #0IvVT
1
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ABANDONED MINE RECLAMATION PROJECT
AMD 56(3077) 101.1
HOFFMAN ZION CHURCH (HOFFMAN RUN)
JENNER TOWNSHIP
SOMERSET COUNTY, PENNSYLVANIA

JOB DESCRIPTION

Ankney Family Revocable Trust
Robert K. & Johnette J. Ankney Trustees
(Surface and Minerals)

The proposed project involves the collection and treatment of AMD discharges from an
abandoned surface mine, located in Jenner Township, Somerset County. The project area
exhibits pollutional discharges that adversely impact the lower reaches of Hoffman Run
and Quemahoning Creek.

The subject property is shown within the red lines on the attached map. The property is
also described on Tax Assessment Maps No.12 &13, Somerset County, Pennsylvania
listed as Parcel No. 91 containing 319.75 acres, and being the same property described in
the deed contained in Deed Book 1365 Pages1080 to 1089.

The proposed project will provide passive treatment of the discharges and will consist of a
series of vertical flow wetlands, settling ponds and aerobic wetlands. Major work required
for the project includes; the construction of a permanent access road to the site, erosion
and sedimentation control, clearing and grubbing, unclassified excavation of the wetland
treatment cells, external embankment construction, internal dike construction,
construction of flow control structures, placement of wetland substrate, slope protection,
diversion and care of surface water, and revegetation of all areas disturbed during
construction of the project.

It will be necessary to use ingress, egress and regress for the mobilization of personnel,
equipment and materials onto the subject property to complete the work.

Upon completion of the project and the removal of all equipment from the work site, all
disturbed areas will be revegetated and restored to a condition at least as good as existed
prior to construction.




Hoffman Run AMD 56(3077)101.1 Preliminary Cost Estimate
Passive System:

Flow =75 gpm
Acidity = 120 Mg/l

Lron foad= 75%120*.01202*365/2000 = 19.7 Tons/year

Cost= 19.7 Tons/year * 25 years* $402.00 = $197,985.00

Diversion Channel:

700L.F. * $15.00/L.F = $10,500.00

Mine portal sealing:

3 portals@ $4000.00 each = $12,000.00

Surface Mine Restoration:

L=2500 ft
H=50 ft

312,500 cubic yards * $1.00 = $312,500.00

Total Cost = $532,985.00







8~-17-1998 B6:214AM FROM SOMERSET CONS DIST 8144431592

O

To: L.en Lichvar

From: David Creamer

Subject: Limestone Dosing Project
Date: 8/14/98

I have inculded my original summary of the project and some graphs I printed up
this afternoon. Basicly, SR1 and BR1 are the sample points above the dosing points for
the respective streams. SR2 and BR2 are the sample points below the dosing sites. The
sample date of July 21 maybe unreliable due to the extrem value the lab gave me for the
alkalinity for the down stream sample. Other than that I think the data is pretty accurate.




8-17-1998 6:21AHM FROM SOMERSET CONS DIST 8144431592

O Swmmary of Spruce Run and Beam Run Limestone Dosing Project.

Spruce and Beam Runs, tributaries to the North Branch of the Quemahoning
River, are located approximately two miles east of the town of Gray. Both of these
streams have high acidity levels (greater than 60} and low pH. These streams were
evaluated as potential sights for a limestone doseing project. This process will hopefully
decrease the acidity and raise the pH in both streams. The process works best when the
sand application is doubled and is applied for five consecutive years. Follow up
applications can be maid as necessary.

It was determined that both Spruce and Beam Run traverses the Grace Kesslar
property at highly accessible points. At each of these points the streams flowed through a
constricted area increasing there flow rate making these sights very good locations for
limestone sand application. Spruce Run passed through a stretch of logging road that had
been culverted and the Beam Run area had an unnamed tributary flowing into it that
experienced a twenty foot drop to reach the main stream channel

After obtaining permission from Zane Kesslar, Grace Kesslars son, we proceeded
with the project by placing the required amount of sand (refer to folder) into the accessible
points on the Kesslar property. Commonwealth Stone delivered 159.25 tons of 83.8%
CCE limestoue sand to the sight on June 6, 1998 (Spruce Run received 68.75 tons and
Beam Run Received 90.5 tons respectively). The following Monday, June 8, 1998, Berkey
Excavating provided the pay loader to place the sand in and around the streams. The sand
was spread out over several access points in both streams to improve the overall coverage

O area. Water samples were taken the day after the dosing, June 9, 1998, and the foliowing

Monday, June 15, 1998. John Landis will continue taking weekly samples during the rest
of the summer.




8-17-1998 6:22aM FROM SOMERSET CONS DIST 8144431592
Summary of Cost
@ Commonwealth Stone, 159.25 tons limestone sand at $9.70/ton : $1,544.75

Berkey Excavating, pay loader use %hr ; $450.00

Determination of Limestone Sand
Surface Area x 0.65231 x Precipitation = Flow
Flow x Acidity = Pounds of Acidity that Needs Treated.
Pounds of Acidity/80% = Amount of Limestone Sand Needed for One Year of Treatment
Multiplied by two gives you enough buffer for two years.
Beam Run :
(80568576 sqft) (0.65231) (3.52 ft) = 184996021.1 cuft of flow
(184996021.1 cuft of flow) (000374617 #/cuft of acidity) = 69302.65 # of acidity
(69302.65 # of acidity) (2) = 138605.31 #'s of buffer needed for two years

69.3 tons/80% = 83,16 tons

O woenn

(56617110 sqft) (0.65231) (3.52 A1) = 130000312.7 cuft of flow
(130000312.7 cuft of flow) (0.000474502 #/cuft) = 61685.36 #'s of acidity

(61685.36 #'s of acidity) (2) = 123370.71 #'s of buffer needed for two years

61.69 tons/80% = 74.03 tons




8-17-1998 6:224M FROM SOMERSET CONS DIST 8144431592

LIMESTONE SAND DOSING DATA FOR SPRUCE AND BEAM RUNS

O rmgj {Spruce Run Un;tm;ram)
Date Field pH [Lab pH |Alkalinity Acidity
6/2/98 4.7 NA NA NA
16/9/98 5.16 4.81 2 64
5/15/98 4.72 4.51 1 70
/23/98 445 4.36 0 96
7/1/98 46 4.41 0 60
7/10/28 4.75 4.87 4 40
7/14/98 57 5.67 6 30
i7/21/98 6.22 5.78 8 38
8/10/98 6.18 8 44
}M&LMM_M
Date Field pH | Lab pH | Alkalinity | Acidity

O 6/2/98 475 NA NA NA
8/9/08 8.15 6.06 16 40
6/15/98 6.7 5.88 10 54
6/23/98 8.14 5.18 4 36
7/1/98 $.2 5.59 6 42
7/10/98 ' 6.8 5.81 8 16
7/14/98 7.45 8.14 10 25
7/21/98 6.4 5.93 12 42
8/10/98 5.04 20 tad)
[Data for BR1(Beam Run Upstream)
Date Field pH | Lab pH |Alkalinity | Acidity
6/2/98 4.47 NA NA NA
6/9/98 4.8 4.28 0 66




8-17-1998 6:224AM

O

FROM SOMERSET CONS DIST 8144431592

LIMESTONE SAND DOSING DATA FOR SPRUCE AND BEAM RUNS

/15/98 428 4.36 0 82
/23/98 4.0 4.28 0 38
711198 4.08 4.07 0 58
7/10/98 4.2 4.71 2 42
7/14/98 4.35 418 0 36
7/21/98 3.4 4.44 0 50
8/10/98 4.34 0 88
ate FieldpH | Lab pH | Alkalinity | Acidity
98 4 .42 NA NA NA
5/9/98 7.31 5.97 8 50
5/15/98 5.04 4.94 4 48
l6/23/98 4.9 4.68 4 10
7/1/98 4.82 4.68 4 44
7110 5.2 4.87 4 34
7/14/98 6.7 5.11 4 30
7/21/98 5.5 7.02 164 40
8/10/98 548 4 46




8-17-1998 6:224M

O

FROM SOMERSET CONS DIST 8144431592

Comparison of Up Btream vs Down Stream
Alkalinity for Spruce Run

—x—ALK ¥
—o— ALK DW

Comparison of Up Stream vs Down Stream Acidity

for Spruce Run
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8-17-1998 B:23AM FROM SOMERSET CONS DIST 8144431592

Alkalinity Comparison for Beam Run
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Acidity Comparison for Beam Run
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The Conemaugh River
Water Resource Conservation
And Management Plan

Concept Paper

Prepared by Southern Alleghenies Conservancy
r
o in Cooperation with '
The Stonycreek/ Conemaugh River Improvement Project

Jcmumj' 15, 1999




O THE CONEMAUGH WATER AND RIVER
CONSERVATION AND MANAGEMENT PLAN

CONCEPT PAPER

Manufacturers Water Company formally accépted a $6,234,000 offer from the Commissioners of
Cambria and Somerset Counties on November 19, 1998 to purchase approximately 5200 acres of land
and water in both counties.

This acquisition creates the opportunity for the Commissioners, through a soon to be formed Authority,
to accomplish the following objectives: I.) Meet the needs of existing industrial customers, and develop
the integrated capacity to provide for reasonable industrial growth; IL) Provide sufficient water
quantity and quality to provide for the needs of communities in the Little Conemaugh and Stonycreek
Rivers watersheds; II1.) Provide public outdoor recreational use of the land and water in partnership
with the Southern Alleghenies Conservancy; IV.) Provide conservation releases to improve water
quality and restore the integrity of flow to the Stonycreek and Little Conemaugh Rivers; and V.)
Provide for scheduled releases from Quemahoning Reservoir to enable the creation of a whitewater

recreational industry centered around the Stonycreek River Canyon north of Hollsopple and Benson
Borough.

O)bjective I and I1: Maximizing Capacity to Meet Industrial and Community Needs

Water allocation permits are in force for all 5 dams, but neither Border Dam or South Fork Dam have
been on line for some time. Upon receipt of approval of the sale by the Public Utilities Commission, the
Commissioners or their designee may apply to the Department of Environmental Protection for a
transfer of water rights from the Manufacturers Water Company. The existing allocations are as

follows:
Quemahoning Reservoir up to 101 mgd (million gallons /day)
Border Dam - 26 --
Hinckston Run Reservoir -_ 10 -
Wilmore Reservoir ' ' - 11 -
South Fork Dam - 27y -

Without Border and South Fork Dams, system capacity is 122 mgd. If Border Dam is brought back on
line, system capacity ( the amount of water available for sale or conservation purposes) is expanded
21%. If both dams are brought back on line, system capacity is expanded 43%. Water quality in these
dams is a serious concern, even for the industrial customers, especially in South Fork Dam on the Little
Conemaugh. Both dams also need to be evaluated to determine what repairs are nécessary to ensure
another century of service. Sediment deposition behind the aging structures must also be removed if
Oheir usefulness is to be restored, and the pipelines that carry water from the dams must be examined

1




and upgraded where necessary. On the plus side, the Department of Environmental Protection will
expedite the transfer of water rights, and will allow the clean-out of sediments to proceed via a simple
letter of request and an approved erosion and sediment control plan. DEP and the Cambria and
Somerset Conservation Districts will assist the new Authority in securing required General and Stream
Encroachment permits for any work that might be needed along the streambanks. These upgrades are
essential if an integrated approach to water and river conservation and management is to be realized.
Bringing the existing Border and South Fork Dams back on line is much more feasible economically,
and from a regulatory standpoint, than any attempt to construct new dams.

Figure 1: Border Dam on Stonycreek River

In the case of Border Dam on the Stonycreek River (See Figure 1), the major pollution sources from
Oven Run and Pokeytown Run will be abated in 2 years via the US Department of Agriculture’s Small
Watershed Program ( PL-566). If high quality industrial water is to be delivered from Border Dam,
then additional abandoned mine drainage sources in the Shade Creck watershed must be abated or
treated. The Central City AMD (site16) produces approximately 60% of the AMD contaminants
polluting Shade Creek, and is the worst discharge in the Stonycreek Basin. The next 2 priority Shade
Creek sites contributg ,an additional 30% of the load to Shade Creek. Elimination of these major
sources should enable Shade Creek and the Stonycreek River' to assimilate the remaining lesser AMD
sources upstream of Border Dam. Recent breakthroughs in resource recovery technologies by Hedin
Environmental, Damariscotta, and other companies may create additional opportunities to recover and
sell metals from the AMD to at least cover the cost of operation and maintenance. The provision of
passive or active treatment of these 3 Shade Creek discharges coupled with the improvements at Oven
and Pokeytown Runs should render the waters of Border Dam of sufficient quality to satisfy the
demands of existing and future industrial customers. The Stonycreek and ®Conemaugh Rivers
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Improvement Project (SCRIP) has requested that the DEP Bureau of Abandoned Mine Reclamation
provide an assessment (or funding for an assessment) to confirm this or determine which additional
AMD sources need to be removed in order to provide industrial grade water in Border Dam. The
requests from the Greater Johnstown Water Authority for high quality water can continue to be met
with water derived from Quemahoning Reservoir.

The impact of putting Border Dam back on-line will be huge environmentally and economically. Much
more water will be available in the Quemahoning Reservoir to serve the glaring needs of communities in
Northern Somerset County as well as for expansion by the GJWA. The ability to provide conservation
releases will be strengthened, flows will be restored to Quemahoning Creek creating a premier tailrace
sport fishery, and the additional clean water will revitalize the Stonycreek River. The capacity to
provide scheduled releases will also foster the development of a major whitewater recreational industry
in the beautiful Stonycreek Canyon giving the Hollsopple - Benson Borough area a major €Conomic
opportunity.

In the case of South Fork Dam on the Little Conemaugh River, water quality is much worse. This dam
was constructed to provide cooling water to the old Franklin Mill, which is now home to Bar
Technologies Inc. BarTech also needs water for cooling steel, and currently derives approximately 22
mgd from Quemahoning Reservoir. This amounts to roughly 60% of all water sold from the Que. It is
extremely important to determine what the water quality requirements for this industrial use are, and

~ equally important to meet them consistently.

Restoring water quality in South Fork Dam will be challenging because nine (9) large discharges
upstream of this dam produce nearly 94% of the Little Conemaugh’s AMD pollution load. The dam is
located on the Little Conemaugh River just below the mouth of the South Fork of the Little Conemaugh
River near South Fork Borough. Although the South Fork is far more badly polluted than the main
stem Little Conemaugh, the Topper Run discharge contributes approximately 60% of the South Fork
load; and the Sulfur Creek borehole contributes another 22% of the load. The Cambria County
Conservation & Recreation Authority is working on a proposal to develop a pump-storage electricity
generating facility using the Topper Run discharge that would also eliminate the pollution problem. The
Pa, Department of Environmental Protection has recently constructed a pilot treatment project on the
Sulfur Creek borehole. If suctessful, these efforts will provide remediation to 82% of the South Fork
AMD pollution load. The main stem Little Conemaugh River is improved by the good quality water
from the North Branch of the Little Conemaugh River and a few smaller streams. Three large
discharges near Portage and Ehrenfeld will be difficult to treat passively because of limited available
land. . However, plans are being developed to treat the Hughes borehole, which contributes
approximately 20% of the pollution load of the main stem Little Conemaugh above South Fork Dam.
An assessment is needed to determine whether treating tlfe Topper Run, Sulfur Creek, and Hughes
discharges will-be _s{lj'ff"icient to assure industrial grade water in South Fork Dam; and, if not, to
determine how much additional treatment or buffering is needed in the Little Conemaugh River. As
with Border Dam, a structural assessment of the dam and removal of the sediments behind it will also be
necessary.




Restoring the ability to use 27 mgd
capacity .of South Fork Dam will
dramatically increase the potential
uses for Quemahoning Reservoir
water. Using an integrated water
and rver conservation and
management plan, we will have the
option of releasing additional water
from  Wilmore  Reservoir  (if
available) to supplement South Fork
Dam's supply; or turn back to the
Quemahoning and/or Border Dam
during critically dry periods.

Figure 2: Wilmore Dam

Objective 11I; _Develop a Plan for Public Recreation that Does Not Jeopardize
Water Quality needed by Customers : ,

A key goal is to provide outdoor recreational opportunities on the reservoirs and adjacent land. This
goal must be considered in the context of the water quality needs of the customers, and extreme care
must be taken to avoid a decline in water quality that would create any substantial burden on the system
customers or jeopardize customer operations.

The provision of public recreation, to the maximum extent feasible, is important because it would
improve the quality of life for residents, make the region more attractive to companies seeking new
locations, and enhance the regional effort to create jobs through tourism. :

Quality of life is well documented as a key factor in attracting new companies with jobs to an area;
companies generally start a location search with a long list of locations with suitable access to key
markets or raw materials, including sometimes access to water or energy. They may narrow the list
based on labor factors, such as availability of skilled labor or wage rates. But when a company has
narrowed the choice of locations to a short list of three or four communities, quality of life is often a
deciding factor, e ' o

Tourism will soon be the biggest industry in the world, and is already the second-biggest industry in
Pennsylvania. A concerted effort to develop new tourism attractions and more tourism spending in the
region has been under way for over a decade. Most of the emphasis has been placed on historic and
cultural sites. However, a study by Pennsylvania State University for the Southwestern Pennsylvania
Heritage Preservation Commission in 1993, found that, of the 9.8 million days that visitors spend in the
nine-county region, 54% of the activities were outdoors activities. People inside the region spent




794,384 days fishing and/or boating, while people from outside the region spent 563,772 days fishing

Oand/or boating in the region. The study showed that the average spending per day exceeded 326 for
each regional and non-regional fisherman and boater, producing direct expenditures of $35.6 million,
including $14.7 million spent by people from outside the nine counties. Another seven million visitor
days were spent on other outdoor activities, which despite average daily spending of less than $10 per
day, resulted in $75.7 million of expenditures in the region.

Several other studies suggest the kind of impact that might be generated by recreation on reservoirs and
whitewater rafting downstream of Quemahoning Dam. The Pennsylvania Fish & Boat Commission
calculates that fisherman spend on average $28, to 342 per day of fishing. Boaters who typically stay
overnight at Raystown lake spend on average $76 per day, according to a study for the Army Corps of
Engineers. Rivers that attract large numbers of whitewater rafters for guided excursions, such as the
Gauley River in West Virginia, produce economic impacts ranging from $60 to $133 per person per
day, according to another study. A study of canoeing on the Saint Croix River in Maine showed

average daily spending of $13.

The primary objective is to make water available to industry and communities, so the goal of
maintaining the required water quality must remain paramount. To assure attainment of this goal, the
efforts of Southern Alleghenies Conservancy, the county Conservation Districts and various other
partners to clean up mine drainage, agricultural and other pollution in the watersheds of the reservoirs
should be supported, especially the clean-up efforts in the Quemahoning watershed that provides water
for public use. However, it is believed that certain kinds of recreational uses can be allowed without -
jeopardizing the water quality requirements. Because of the benefits to area residents, the help with
economic development and the direct economic impact of recreation, recreational opportunities should
be allowed to the maximum extent feasible. A study of various recreational alternatives and their
environmental impacts should be undertaken,

Objective IV: Restoring Historic River Flows

Conservation releases are required by federal and state law in order to protect aquatic habitat below
dams. The provision of a 10.8 mgd conservation release from Quemahoning Reservoir will at least
partially restore flows, which have been interrupted for nearly a century. The Stonycreek River’s ability
to buffer remaining AMD and other pollution will be enhanced and water quality will be restored to a
level that should have been present all along. The release will also create a tailwater fishery in
Quemahoning Creek below Quemahoning Dam. .




The combination of completed AMD abatement projects and
restored flows will further promote the developing fishery
on the middle Stonycreek by providing more consistent
flows necessary for the establishment and proliferation of
aquatic life forms. In addition, restored flows will provide
additional water to enable canoe and float trips through the
Stonycreek Canyon. These restored flows will open up an
entire new section of water to river users for the first time.
Along with increased aquatic and recreational opportunities
the restoration of the flows will provide improved water
quality into Border Dam and other downstream points that
will create significant additional supplies of industrial grade
water for use by current and future industrial users

The need for a conservation release from Wilmore Reservoir
should also be evaluated by the DEP in consultation with the
Pa. Fish and Boat Commission. The restoration of the
historic flows in combination with current and future water
quality improvements; will accelerate both rivers' ability to
support aquatic resources, create new recreational
endeavors, provide for additional industrial uses and make
the Stonycreek and Little Conemaugh Rivers assets to
everyone and everything that depends on them for survival. ‘

Figurc 3: Discharge Point of Water Release

Figure 4: Water Release at Quemahoning Dam
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Jennings-Randolph and Savage Dams loosen river bottom sediments and AMD induced armoring on
Oocks, thus helping to flush out the impacts of prior damage. '

Additional technical information is needed to get an accurate picture of the recreational release potential
of the Quemahoning Dam, the impacts it will have on the Stonycreek River, and whether it would
adversely affect the provision of community and industrial water. Putting Border and South Fork Dams
back on line, with their additional 53 mgd capacity, may well be pivotal to unleashing the positive
economic and environmental impacts of recreational releases.
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Profile of USGS 182 & 183

Map: Ligioner Quad in Lower Right
Data produced by: M Schulster Date: 7-14-93
Description of slope: Steep 2%
Describe the seep: Diffuse seepage
Availability of passive system treatment: Yes Acres: 1 acre
Available land in proximity to site for treatment: Yes within 100 feet
Acres available: 1 acre
Total treatment: 2 acres
Accessibility of proposed wetlands: Good
Current landuse: Forest and housing
Cover type: Trees and grasses
Wetlands present: Yes
Hydric soils or hydrophytic vegetation present: No
Is the site in a floodplain: No
Site hazards: None
Coal refuse present: Yes
To what extent: 1acre of spoils above site
Macroinvertibrates present: Yes- frogs
Are other sources of pollution impacting site (i.e. sewerage outflows): No
Site notes: Discharge 181 seeping on the right side of drive. Several additional seeps are present
in the area. Sample representative discharge 182 from left side of drive at the inflow to pool,
measure the pool below on the left side of the drive entry.







Profile of USGS 209 & USGS 256

Map: Somerset Quad in the Upper Left
Data produce by: L Fekula Date: 8-5-92
Watershed: Quemahoning Creek Tributary
Predominant soil: CaC, VOE
Description of slope: Flat
Describe the seep: Diffuse Seep
Availability of passive system treatment: Yes Acres: 5 acres
Available land in proximity to site for treatment: 10 Acres
Accessibility of proposed wetlands: Good
Current landuse: Idle
Cover type: None
Wetlands present: No
Hydric soils or hydrophytic vegetation present: No
Is the site in a floodplain: No
Site hazards: None
Coal refuse present: Yes
To what extent: Acres of refuse
Macroinvertibrates present: Frogs
Are other sources of pollution impacting site (i.e. sewerage outflows): No
Site notes: Some frogs present.

Site:256
Map: Somerset Quad in the Upper Left
Data produced by: D Williams Date: 9-26-94
Description of slope: 1-3%
Describe the seep: Lateral discharge
Availability of passive system treatment: Yes Acres: 3-4 acres
Available land in proximity to site for treatment: No
Accessibility of proposed wetlands: Good
Current landuse: Idle
Cover type: Shrubs, trees, and grasses
Wetlands present: No
Hydric soils or hydrophytic vegetation present: No
Is the site in a floodplain: No
Site hazards: None
Coal refuse present: Yes

To what extent: Minimal chunks of coal present
Macroinvertibrates present: None
Are other sources of pollution impacting site (i.e. sewerage outflows): No
Site notes: Flow emanates from mine workings from the Griffie-Acosta Mine. Coal
chunks are present at the site and some iron staining is present of rocks contacting the
discharge water. Mr Ernie Shaulis, a nearby resident says that the discharge flows all the
time. The discharge is not acidic pH 5.8 and SC of 133. Some area below the discharge
may be treating it- need for additional treatment is not of top priority. Contact Erme
Shaulis of additional information 814-629-9151.







Profile of USGS 47 & USGS 257

Map: Boswell Lower Right

Data produced by: Don Williams, ] Bowman Date: 8-13-92
Predominant soil: BtB, CaB

Description of slope: N/A

Describe the seep: Diffuse seepage

Availability of passive system treatment: No Acres: N/A

Available land in proximity to site for treatment: N/A

Accessibility of proposed wetlands: N/A

Current landuse: Forest

Cover type: Trees

Wetlands present: No

Hydric soils or hydrephytic vegetation present: No

Is the site in a floodplain: No

Site hazards: None

Coal refuse present: No

Macroinvertibrates present: No

Are other sources of pollution impacting site (i.e sewerage outflows): N/A

Site notes: Discharge flows into Two Mile Run 30-40 ft below road. There are several
small immeasurable seeps visible below SR 4010 with one flow accounting for majority
of flow. Itis flowing parallel to the road until it crosses under it in a culvert (sample
taken in ditch, flow measured at culvert outflow).

Site: 257
Map: Somerset Quad in the Upper Left
Data produced by: D Williams Date: 9-26-94
Description of slope: 1-2%
Describe the seep: Diffuse seep
Availability of passive system treatment: Yes Acres: 3-4 acres
Available land in proximity te site for treatment: Potentially
Accessibility of proposed wetlands: Good
Current landuse: Idle
Cover type: Shrubs, trees, and grasses
Wetlands present: Yes
Hydric soils or hydrophytic vegetation present: Yes
Is the site in a floodplain: No
Site hazards: None
Coal refuse present: Some
To what extent: Minimal
Macroinvertibrates present: None
Are other sources of pollution impacting site (i.e. sewerage outflows): No
Site notes: Flow emanates from an old strip mined area that has not been completely
reclaimed and the water flows through a mine induced wetland. The water quality is not
bad and area exists for possible wetland remediation. Contact Ernie Shaulis of additional
information 814-629-9151.




Profile of USGS 48 & USGS 53
Site: 48
Map: Stonersville Lower Left :
Data produced by: Don Williams, J Bowman Date: 8-13-92
Watershed: Two Mile Run
Predominant soil: BgC, Ar, BtB
Availability of passive system treatment: Yes Acres: 1/2
Available land in proximity to site for treatment: N/A
Accessibility of proposed wetlands: Good
Current landuse: Forest and housing
Cover type: Trees and grasses
Wetlands present: No
Hydric soils or hydrophytic vegetation present: No
Is the site in a floodplain: No
Site hazards: None
Coal refuse present: No
Macroinvertibrates present: Yes-frogs
Are other sources of pollution impacting site (i.e sewerage outflows): N/A
Site notes: 2 seeps converge at culvert above road. Sample and flow measurements
taken below the road at culvert outflow.

Site: 53

Map: Boswell Lower Right

Data produced by: Don Williams Date: 9-14-92
Describe the seep: Lateral discharge

Availability of passive system treatment: Yes Acres: 8 acres

Available land in proximity to site for treatment: None
Accessibility of proposed wetlands: Good
Current landuse; Idle
Cover type: Shrubs, none
Wetlands present: No
Hydric soils or hydrophytic vegetation present: No
Is the site in a floodplain: No
Site hazards: None
Coal refuse present: Yes
To what extent: Extensive refuse present, however it is concealed by vegetation
Macroinvertibrates present: No
Are other sources of pollution impacting site (i.e sewerage outflows): No
Site notes: The discharge is located in proximity to Coal Junction. Large flow for this
time of year. The discharge is piped underneath the road and drains into an 8 acre area
that could become a treatment area. The site is about 500 ft north of a road leading to a
coal prep plant.










Profile of USGS 92

Map: Hooversville Lower Right

Data produced by: Don Williams

Watershed: Quemahoning Lake

Description of slope: 5-7%

Describe the seep: Lateral discharge

Availability of passive system treatment: No
Available land in proximity to site for treatment: None
Accessibility of proposed wetlands: N/A

Current landuse: Forest and Idle

Cover type: Trees

Wetlands present: No

Hydric soils or hydrophytic vegetation present: No
Is the site in a floodplain: No

Site hazards: None

Coal refuse present: None

Macroinvertibrates present: None

Date: 9-22-93

Are other sources of pollution impacting site (i.e sewerage outflows): No

Site notes: The discharge comes out of a hillside and flows under the road, then travels
approximately 150 ft directly into Quemahoning Lake. There is no area for treatment.
The pH is not bad, but does have a high conductivity and is exhibiting some discoloring

of the rocks in streambed.
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The Southern Alleghenies Conservancy in partnership with the PA DEP, U. S
Congressman John Murtha and the Western Pennsylvania Watershed Program have been
promoting and identifying innovative AMD abatement technologies that may be
applicable to the concept of resource recovery, abatement of large flow discharges and
mine pool treatment of AMD.

Since 1999 SAC and its partners have conducted two AMD abatement
Symposiums at the University of Pittsburgh at Johnstown. The following companies have
either participated or have been identified and are pursuing innovative technologies that
may be applicable to discharges in the Quemahoning Creek Watershed.

This is a representative list:

Hedin Environmental
Iron Oxide Recovery Inc.
195 Castle Shannon Blvd.
Pittsburgh, PA 15228-2268
412-571-2204
A pioneer in iron oxide recovery processes
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The EADS Group
1126 Eighth Ave.
Altoona, PA 16602
814-944-5035
Utilizing SBR technology and other state of
the art abatement technologies
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Skelly and Loy Inc.
2601 N. Front St.
Harrisburg, PA 17110
717-232-0593
Passive treatment and alternate powered aeration
processes
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Fraunhofer
University of Pittsburgh
B-63C Benedum Hall
Pittsburgh, PA 15261
412-624-7272
Provides research and engineering services




**********************************

Process Plants Corporation
P.O. Box 1966
Cranberry Twp., PA 16066
800-569-5827
Creating simple solutions to complex AMD
abatement problems
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Knight Piesold and Co.
1050 17 St.
Suite 500
Denver, CO 80265-0500
303-629-8788
Pioneering innovative passive treatment
technology

***********************************

Reliant Energy
1001 Broad St.
Johnstown, PA 15907
814-533-8951
Utilization of alkaline ash for AMD
abatement
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Sub-Technical Inc.
P.O.Box 1178
Mars, PA 16046
724-625-0008
Utilization of chemical grout to decrease AMD outflows
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IBC Advanced Technologies Inc.
856 East Utah Valley Dr.
American Fork, UT 84003

801-763-8400
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Virotec
46 Reservoir St. #1
Cambridge, MA 02138
617-491-5161
Using bauxsol technology that prevents leaching of metals

************************************

Department of Earth Sciences of the University of Waterloo
Waterloo, Ontario N2L3G1
519-888-4567 Ext. 2899

************************************

Charles Cravatta [1Il, Ph.D. P.G.
U.S. Geological Survey
Water Resources Discipline
215 Lime Kiln Road
New Cumberland, PA 17070

************************************

Terry Ackman
U.S. Department of Energy
NETL
626 Cochrans Mill Road
P. O. Box 10940
Pittsburgh, PA 15236-0940
412-386-6566

************************************

Commercial System Inc.
31 36-35 New Germany Road
Ebensburg, PA 15931
814-472-5664

*************************************

Don Budeit Environmental Solutions
80 Eicher Road
Pittsburgh, PA 15237
412-734-2880
Utilizing enhanced oxidation processes t0 precipitate metais

*************************************




GAI Consultants Inc.
570 Beatty Road
Monroeville, PA 15146
Utilizing grout injection to fill mine voids
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Kentucky Chemical & Analysis Inc.
P. O.Box 21756
Lexington, KY 40522-1756
859-257-9881
Utilizing Novel Mutidentate Remediation Ligands
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Damariscotta
1650 Merle St., Suite C
Clarion, PA 16214
814-266-5792
Passive treatment solutions and aluminum recovery
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Acronyms-Contact List

ACSI Appalachian Clean Streams Initiative
Office of Surface Mining
1951 Constitution Ave.
Washington, DC 20240
202-208-2782

CSA Cambria-Somerset Authority
244 Walnut St.
Johnstown, PA 15901
814-532-8942

EPA U. S. Environmental Protection Agency
Region HI
1650 Arch St.
Philadelphia, PA 19103-2029
215-814-2900

KCRBA Kiski-Conemaugh River Basin Alliance
| 501 15™ St.
P.O.Box 115
Windber, PA 15963
814-467-6816

Macri International Macri International
Box 877
Waynesboro, PA 17268
717-762-9750

MLTU Mountain Laurel Chapter Trout Unlimited
1745 Regal Drive
Johnstown, PA 15904
814-467-4034

OSM Office of Surface Mining
: 1951 Constitution Ave.
Washington, DC 20240
202-208-2782




PA DEP

PA DEP BAMR

PADCNR

PFBC

SAC

SA RC&D

SCRIP

Somerset Conservation District

PA Department of Environmental Protection
P. O. Box 2063

Harrisburg, PA 17105-2063

717-783-2300

PA Department of Environmental Protection
Bureau of Abandoned Mine Reclamation
286 Industrial Park Road

Ebensburg, PA 15931

814-472-1900

PA Department of Conservation and Natural
Resources

Rachel Carson Office Building

6™ Floor

P. O. Box 8475

Harrisburg, PA 17105

717-787-7672

PA Fish and Boat Commission
Southwest Region

236 Lake Road

Somerset, PA 15501
814-445-8974

Southern Alleghenies Conservancy
702 West Pitt St.

Suite 8

Bedford, PA 15522

814-623-7900 Ext. 5

Southern Alleghenies Resource
Conservation and Development
702 West Pitt St.

Suite 7

Bedford, PA 15522
814-623-7900 Ext. 5

Stonycreek-Conemaugh River Improvement
Project

P.O. Box 153

Johnstown, PA 15907

Somerset Conservation District
1590 North Center Ave.
North Ridge Building




Somerset County Conservancy

USDA NRCS

USGS

WPWP

Somerset, PA 15501
814-445-4652

Somerset County Conservancy
P. O. Box 241
Somerset, PA 15501

United States Department of Agriculture
Natural Resources Conservation Service
Somerset Technical Field Office

1590 North Center Ave.

North Ridge Building

Somerset, PA 15501

814-445-8979

United States Geological Survey
840 Market St.

Lemoyne, PA 17043-1586
717-901-5399

Western Pennsylvania Watershed Program
R.D.#1

P. 0. Box 152

Alexandria, PA 16111

814-669-4847
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