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WATERSHED DEFINITION

A watershed is an area of land that drains to a common waterway, such as a stream, lake, wetland,
aquifer, or ocean. Each waterbody has its own watershed; some are small, such as Sinnemahoning Creek,
and others are larger, such as Susquehanna River. The highest elevation surrounding a waterbody defines
its watershed boundary. A drop of water falling outside the boundary will drain to another watershed.

Land uses and human influences can impact the quality of the watershed. Everyone lives in a
watershed and “we all live downstream.” Local impacts on the waterbody affect the quality of the
watershed downstream, just as impacts upstream affect the local quality of the watershed.
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EXECUTIVE SUMMARY

Located in north central Pennsylvania in Cameron,
Clearfield, Clinton, Elk, McKean, and Potter counties,
Sinnemahoning Creek is the largest tributary to the West
Branch Susquehanna River. The headwaters begin in three
tributary streams—Bennett Branch, Driftwood Branch, and
First Fork Sinnemahoning Creek.

The Sinnemahoning Creek Watershed Conservation Plan
is a comprehensive study that compiles broad-based data about
recreational, historical, socio-economic, and natural resources ] ] ]
throughout the region. The plan involves a strong community ~ Priftwood Branch Sinnemahoning Creek
participation element through the identification of local needs and concerns.

This document is non-regulatory, and serves as a reference and educational tool promoting the
conservation of natural resources, monitoring and improvement of water quality, and advocating sound
community-planning practices. Recommendations identified in this plan are not enforceable by any
agency. Implementation of this plan is the responsibility of the entire watershed community, and depends
upon cooperation and collaboration among many different organizations.

Pennsylvania Rivers Conservation Program aids groups in accomplishing local initiatives through
planning, implementation, acquisition, and development activities. As part of the program, Pennsylvania
Department of Conservation and Natural Resources (DCNR) established the Pennsylvania Rivers
Registry to validate the completion of approved watershed conservation plans. The registry serves to
promote public awareness of completed plans, while fostering support for future projects that will
enhance the overall quality of the watershed.

The Sinnemahoning Creek Watershed Conservation Plan was conducted to document current
conditions that identify initiatives to improve the livability and attractiveness of the region. Through
public perception of current conditions and future expectations, the plan engages community involvement
into the development of a future vision for the watershed and creates a prioritized list of recommendations
to achieve this vision.

Project Background

In 2006, Western Pennsylvania Conservancy (WPC), in cooperation with Bennett Branch Watershed
Association and Bucktail Watershed Association, received funding for the Sinnemahoning Creek
Watershed Conservation Plan from DCNR.

The planning process was initiated in July 2007 with the
establishment of the local project steering committee comprised
of representatives from various community and conservation
groups, residents, businesses, and agencies. The steering
committee was the local driving force guiding the plan’s
development. The goal of the Sinnemahoning Creek Watershed
Conservation Plan is to assess past and present conditions of
resources to develop a plan for the future of the watershed,
which will: promote responsible recreation; educate and

Focus Group Meeting March 2008
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encourage stewardship to protect and restore natural resources, and foster an appreciation and
understanding of cultural and historical legacies.

Outreach to the community, a key component of the planning process, began by September 2007
with the development of surveys and traveling displays. John Sidelinger donated one of his original
paintings to be used as the cover design of the plan and as a raffle prize to increase survey participation.
In October 2007, a series of public meetings was held in Austin, Emporium, Force, and Sinnemahoning to
engage public participation. Individuals were given additional opportunities for involvement through
personal interviews and/or advisory committees. Municipalities were asked for their involvement through
a phone questionnaire and follow-up survey. School student workshops were held to obtain the students’
perspective on the watershed and its future. In March 2008, advisory committee members gathered for a
focus group meeting to discuss the resources, assets, and issues in relation to the Sinnemahoning Creek
watershed.

In November 2009, with the completion of the draft plan,
area residents were given another opportunity to participate by
reviewing the plan at a series of public meetings. Comments
about the draft plan were collected for 30-days following the
public meetings and incorporated into the final plan. A copy of
the plan is available on the WPC website at
http://www.waterlandlife.org/115/watershed-conservation-plans.

- A g IJ g s.‘l.._ 2 :

Student Workshop arclz 2008

Report Summary

Project Area Characteristics
= Located within Cameron, Clearfield, Clinton, Elk, McKean, and Potter counties, the project area
includes 1,050 square miles in 26 municipalities.

= Situated within the Pennsylvania Wilds and Pennsylvania Lumber Heritage Region, the
Sinnemahoning Creek watershed is home to free roaming elk, seven state parks, four state forests,
and several state game lands.

= Primarily a rural watershed, there are four population centers in the region—Austin, Driftwood,
Emporium, and Saint Marys.

= In 2000, the population of the watershed reached 9,096 residents, an increase of 515.

= Consistent with Pennsylvania and the U.S., manufacturing, retail trade, and healthcare industries
are the primary workforce industries within the watershed.

Land Resources
= Forestland dominates the land use at 90 percent; of which, 74 percent is deciduous forest, six
percent is evergreen forest, and 20 percent is mixed forest.

= Other important land uses within the watershed include oil and gas exploration, mining, and
agriculture.

= A variety of potential critical and hazardous areas exist, including scrap salvage yards, illegal
dumpsites, Resource Conservation Recovery Act sites, abandoned mines, and brownfield sites.

ES-2



Sinnemahoning Creek Watershed Conservation Plan Executive Summary

Land Use
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Water Resources

= Sinnemahoning Creek and its tributaries form the largest watershed tributary to the West Branch

Susquehanna River.

= Over 67% of the streams within the Sinnemahoning Creek watershed are designated as High

Quality or Exception Value Coldwater Fisheries.

= A vast majority of the watershed is forested, which helps to protect water quality and benefit

restoration efforts.
Approximately 118 miles of streams are impaired.

Major sources of water quality impairments result from abandoned mine drainage, sewage
contamination, and erosion and sedimentation.

Five Total Daily Maximum Load reports have been completed for Bennett Branch, Dents Run,
Spring Run, Trout Run, and West Creek.

A tragic train derailment in 2006 spilled 42,000 gallons of sodium hydroxide into the exceptional
value waters of Sinnemahoning Portage Creek, poisoning fish and other aquatic life for miles
downstream. In the end, the resulting legal settlement brought over $7 million for conservation
efforts throughout the region.

Biological Resources

Vast forest expanses, intact habitats, and high water quality support a diversity of wildlife.

Game species, such as whitetail deer, black bear, turkey, elk, and coyote, bring hundreds of
sportsmen to the region, which boosts the local economy.

The Sinnemahoning Sportsmen’s Association hosts a unique rattlesnake hunt annually.

This section of the PA Wilds is inhabited by the largest herd of elk herd east of the Mississippi
River.
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= Four Pennsylvania Endangered species (Case’s ladies-tresses, cattail sedge, downy willow herb,
and northern water-plantain) and four Pennsylvania Threatened species (Appalachia blue violet,
Allegheny woodrat, bald eagle, and stalked bulrush) are found within the watershed.

= Inall, 57 species and habitats of concern can be found here, including 22 plants, 13 invertebrates,
seven natural community types, five reptiles, four mammals, four birds, one bat, and one
geological feature.

= A nesting pair of bald eagles is resident at Sinnemahoning State Park.

= Eastern hellbender salamanders, indicators of good water quality, are known to inhabit the
watershed.

= Two Important Bird Areas (Quehanna Wild Area and Southern Sproul State Forest) and one large
Important Mammal Area (Northern Allegheny Plateau) are located within the project area.

Cultural Resources
= Year-round recreational opportunities are available with the four state forests, six state parks,
seven state game lands, and numerous other facilities.

= Cherry Springs State Park is the only designated star park east of the Mississippi.

= Popular recreational activities include fishing, hunting, trapping, wildlife watching, camping,
bicycling, snowmobiling, ATV riding, horseback riding, sledding, ice fishing, ice skating,
canoeing, and kayaking.

= The region has a profound place in Pennsylvania history. The region served as home to numerous
Civilian Conservation Corps camps, had the second-worst flood in Pennsylvania history, and
because of its vast forest resources, was a major part of Pennsylvania’s lumber heritage.

Issues and Concerns _

= ldentifying visions and goals is a 7 JEEREINTT
fundamental element of watershed ;
conservation planning. In order to obtain
these visions and goals, local stakeholders
were contacted using a variety of
methods, including portable displays, D) _ ' & -
public meeting workshops, Stuqent ) Wildlife watchers impeding traffic observing the elk

workshops, a focus group meeting, public  perds in Benezette

surveys, municipal surveys, individual

interviews, personal communication, community events, and a project website.

= Survey and interview participants identified priority concerns including water quality and
guantity, abandoned mine drainage, illegal dumping, invasive species, erosion and sedimentation,
illegal use of all-terrain vehicles, wildlife habitat, tourism impacts on local communities, oil and
gas well exploration, and the Norfolk Southern train derailment.

Management Recommendations
= Management recommendations are suggestions to maintain or improve the conditions that affect
many aspects of life within the region. The recommendations were compiled from municipal and
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public surveys, public meeting workshops, student workshops, focus group meeting, and key
individual interview comments.

= The recommendations cover a broad range of topics, but should not be considered all
encompassing. The suggestions are non-regulatory in nature, and best-suited as a guide to
conserving, restoring, or improving important watershed characteristics.

= Creativity in implementing the identified recommendations or developing additional suggestions
is highly encouraged.

= Management recommendations may be broad and general to support funding proposals for a
variety of projects and purposes, or they may be very narrow and specific to benefit a certain need
for this watershed.
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CHAPTER 1. PROJECT AREA CHARACTERISTICS

This section provides an overview of the project area, its
location, watershed sub-basins, topography, municipalities, air
quality, land-use regulations, and socio-economic factors.

Project Area

Location

Situated within the Pennsylvania Wilds region, the
Sinnemahoning Creek watershed is home to Pennsylvania’s free
roaming elk herd, seven state parks, four state forests, and
several state game lands (SGL). The watershed encompasses
1,050 square miles within the jurisdiction of Cameron, First Fork Sinnemahoning Creek
Clearfield, Clinton, Elk, McKean, and Potter counties. All or
parts of 26 municipalities make up the project area (Figure 1-1 and Table 1-1).

Pennsylvania Wilds is the name given to a 12-county region in north central Pennsylvania, as a
marketing initiative for outdoor recreation. The region offers 2.1 million acres of public land, 27 state
parks, and hundreds of miles of trails and waterways. The goal of the initiative is to encourage growth of
tourism and tourism related-businesses enhancing visitors experience, while protecting the natural
resources that make this region unique.

The Sinnemahoning Creek watershed encompasses a portion of the Lumber Heritage Region (LHR).
The LHR is a 15-county region that in 2001 was designated as one of 12 heritage areas in Pennsylvania
for the purpose of highlighting and interpreting the rich cultural, historical, natural, and recreational
resources of Pennsylvania forests.

The roles of the LHR include (LHR, 2005):

* Providing technical, educational, and financial assistance to communities, local government,
businesses and general public

* Coordinating program to interpret the region’s lumber history, celebrate its living heritage, and
foster a great understanding of contemporary lumber and forest product industries, and rural life

* Enhance the region’s economy by providing forest management education; concerning and
interpreting historical, natural, and recreation resources; and enhancing tourism in cooperation
with local communities improving the quality of life.

Size
Sinnemahoning Creek is the largest tributary to the West Branch Susquehanna River, although the
mainstem only flows approximately 12 miles. The headwaters of Sinnemahoning Creek begin in three
tributary streams, Bennett Branch, Driftwood Branch, and First Fork Sinnemahoning Creek.

Bennett Branch begins in northern Clearfield County, and flows northeast into the southeastern
portion of ElIk County. Leaving Elk County, it continues following Route 255 into Cameron County to the
Borough of Driftwood.

Driftwood Branch begins in the northern reaches of Elk County. It flows in a southern direction to
Emporium, Pa. where it is joined by Sinnemahoning Portage Creek. The flow continues south following
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Route 120 into the Borough of Driftwood. In the borough, Driftwood Branch and Bennett Branch join to

form Sinnemahoning Creek.

Table 1-1. Watershed Municipalities

Square Percent of

Municipality Miles Watershed
Cameron County
Driftwood Borough 18.13 1.73%
Emporium Borough 0.69 0.07%
Gibson Township 91.19 8.68%
Grove Township 69.46 6.61%
Lumber Township 50.81 4.84%
Portage Township 18.05 1.72%
Shippen Township 155.39 14.80%
Total] 403.72 38%
Clearfield County
Covington Township 0.46 0.04%
Girard Township 1.05 0.10%
Goshen Township 10.77 1.03%
Huston Township 61.20 5.83%
Karthaus Township 0.14 0.01%
Lawrence Township 17.22 1.64%
Pine Township 1.84 0.18%
Sandy Township 2.54 0.24%
Union Township 0.61 0.06%
Total 95.83 9%
Clinton County
East Keating Township 25.26 2.41%
Leidy Township 0.04 0.00%
West Keating Township 3.09 0.29%
Total 28.39 3%
Elk County
Benezette Township 98.01 9.33%
Fox Township 25.25 2.40%
Horton Township 2.28 0.22%
Jay Township 68.15 6.49%
Jones Township 19.45 1.85%
Saint Marys, City of 48.30 4.60%
Total| 261.44 25%
McKean County
Liberty Township 1.98 0.19%
Norwich Township 21.30 2.03%
Sergeant Township 1.16 0.11%
Total 24.44 2%

A third major tributary, First Fork
Sinnemahoning Creek, joins Sinnemahoning
Creek approximately 15 river miles east of the
confluence of Driftwood Branch and Bennett
Branch near Driftwood in Cameron County. First
Fork Sinnemahoning Creek begins in the
southwestern portion of Potter County. It flows in a
southwestern direction, until joined by Freeman
Run where the flow follows Route 872 south.

Climate

The climate follows that of a typical temperate
climate with hot, dry summers and cold winters.
The average high temperature ranges from 32
degrees to 83 degrees Fahrenheit, while the average
low temperature ranges from 15 degrees to 58
degrees Fahrenheit. Historically, the record high
temperature of 101 degrees Fahrenheit occurred in
1936 and 1988. The historic low temperature of -35
degrees Fahrenheit occurred in 1961 (Weather
Channel, 2007).

Precipitation occurs rather evenly throughout
the year averaging 35 to 50 inches per year. The
region has a growing season of 120 to 160 days.

Although unlikely, the region is not unaffected
by severe weather. In 1985, an F4 tornado (on the
Fujita Scale of FO-F6 [The Tornado Project, 1999])
ravished portions of Moshannon and Elk state
forests and Parker Dam State Park. It was part of
the U.S.-Canadian outbreak, with 41 tornados
touching down, and causing $450 million in
damages. The outbreak was the third costliest
tornado in U.S. history. The twister that entered
Moshannon State Forest and Parker Dam State Park
caused damage that was 2.2 miles wide, with winds
traveling nearly 250 mph over a 69-mile path (U.S.-
Canadian Outbreak, 2007).

Topography
The project area is located within the

Pittsburgh Low Plateau and the Deep Valleys
sections of the Appalachian Plateaus Geomorphic
Province. A geomorphic or physiographic province
is a landform area delineated according to similar
terrain shaped by a common geologic history
(Radford University, 2005).
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The Appalachian Plateau is an eroded plain of sedimentary rock that slopes gently towards the
northwest. Elevation varies throughout the region with a moderate to very high relief.

Majority of the area is located in the
Deep Valley section characterized by deep,
angular valleys with the elevation ranging
Square  Percentof g0 560 t0 2,560 feet. Bedrock occurs in

Table 1-1. Watershed Municipalities (continued)

Municipality Miles _ Watershed  goyeral low amplitude, broad anticlines and
Potter County synclines, whose northeast-southwest axes
Abbott Township 114 0.11%] control the streams orientation (Department of
Austin Borough 4.04 0.38%| Conservation and Natural Resources
Eulalia Township 1.99 0.19%| (DCNR?).
Homer Township 30.09 2.87%
Keating Township 24.72 2.35% The remaining land area, headwaters of
Portage Township 38.12 3.63%| Bennett Branch, is located within the
Summit Township 34.46 3.28%| Pittsburgh Low Plateau section. The region is
Sweden Township 0.27 0.03%| characterized by smooth undulating upland
Sylvania Township 29.69 2.83%| surfaces cut by numerous, narrow, relatively
West Branch Township 1.13 0.11%| shallow valleys. Elevations range from 660 to
Wharton Township 70.66 6.73%| 1,700 feet and local relief is generally less
Total 236.31 2305| than 200 feet, but can be as much as 600 feet

Watershed Total 1.050.13 between valley bottoms and upland surfaces

(DCNRY).

Major Tributaries

Sinnemahoning Creek is designated a warm-water fishery. There are 11 named tributaries directly
entering Sinnemahoning Creek, of which four are considered major tributaries; they include Bennett
Branch, Driftwood Branch, First Fork Sinnemahoning Creek, and Wykoff Run. Tributaries will be
discussed further in the Water Resources chapter.

Air Quality

Each year, nearly 200 million tons of toxic emissions pollute the air in the U.S., making air pollution
the nation’s largest environmental risk (DEP, 2003a). Any substance in the air that causes damage to life,
ecosystems, or property is an air pollutant. Natural and synthetic processes can lead to air pollution. Over
90 percent of the pollutants originate from industry, power plants, vehicles, and other human influences.
In 1970, the Clean Air Act passed. Amended in 1977 and again in 1990, the act set a national goal to have
clean and healthy air for everyone.

Airborne pollutants can travel very long distances. They can fall to the ground in raindrops, fog,
dew, dust, or simply due to gravity. Identifying sources of airborne pollutants to a body of water can be
complicated. Pollutants can enter waterways through direct deposition (falling directly into waterways) or
through indirect deposition (falling onto land and being washed into waterbodies as runoff). Researchers
developed the concept of airsheds to assist in the study of atmospheric deposition, which is the process of
airborne pollutants falling to the ground (U.S. Environmental Protection Agency [EPA], 2003).
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Airsheds are geographic areas responsible for emitting 75
percent of the air pollution reaching a body of water. Different
pollutants have different airsheds because of their varying behaviors
in the atmosphere. Airsheds are determined using mathematical
models of atmospheric deposition, as opposed to watersheds, which
utilize physical features of the landscape (EPA, 2003).

Atmospheric Deposition

Atmospheric deposition is the process of airborne pollutants
falling to the ground. There are two types of atmospheric deposition:
dry and wet. Dry deposition refers to gases and particles that fall to
the earth. They deposit on buildings, cars, homes, and trees, where
particles wash away in runoff during storm events.

& W Rain, fog, and snow are examples of wet deposition. One type

Precipitation entering area of wet deposition is acid rain, which typically occurs when nitrogen
waterways is an example of wet oxides and sulfur dioxide react in the atmosphere with water,
atmospheric deposition oxygen, and other chemicals to form various acidic compounds.

Atmospheric deposition can affect the water quality in lakes and streams; terrestrial and aquatic
wildlife; forests; human health; visibility; and materials, such as automobiles, statues, and buildings.
More information about the effects of acid precipitation is located within the Water Resources chapter.

Critical Pollutants
Six critical pollutants identified nationally as affecting air quality include carbon monoxide, lead,
nitrogen oxides, ozone, particulate matter, and sulfur dioxide.

Carbon Monoxide
Carbon monoxide is a poisonous compound that results from the incomplete burning of fuels, such
as motor vehicle exhaust, industrial processes, and wood stoves. It can impair vision, alertness, and other
mental and physical function when inhaled. Individuals suffering from cardiovascular disease are at the
highest risk, but carbon monoxide can also affect healthy individuals. Carbon monoxide poisoning can be
fatal when high levels are present, because it replaces the oxygen in blood and inhibits the delivery of
oxygen to body tissues (DEP?).

The majority of the counties comprised in the watershed are among the cleanest in the U.S for
carbon monoxide. Clearfield County is the only exception ranking in the 70th percentile of the dirtiest
counties in the U.S. Cameron County is one of the cleanest counties ranking in the zero to 10th percentile
(Green Media Toolshed, 2005).

Lead
Burning of leaded fuel and industrial processes, such as battery manufactures and lead smelters, emit
lead particles into the atmosphere. Metal processing is the major source of lead emissions. Ingested or
inhaled, lead poisoning reduces mental abilities; damages blood, nerves, and organs; and raises blood
pressure. Lead is highly toxic, and accumulates in the body; even small doses are harmful (DEP®).

Nitrogen Oxides
Burning fossil fuels at temperatures exceeding 1,200 degrees Fahrenheit produces Nitrogen oxides
(NO,). Automobiles, trucks, buses, airplanes, industries, and power plants emit NO, into the atmosphere.
They contribute to the deposition of nitrogen in soil and water through acid rain and play a major role in
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the formation of ground-level ozone. Human health is impacted when NOy enter the lungs and make
breathing more difficult (DEP®).

The majority of watershed counties are among the dirtiest in the U.S. for NO,. Cameron County is
the only county ranking among the cleanest in the U.S., being located in the zero to 10th percentile.
Clearfield County ranked the highest being located in the 80th percentile, while Elk and Potter ranked in
the 50th percentile (Green Media Toolshed, 2005).

Ozone

Ozone is a colorless, odorless gas that forms in the atmosphere. Depending on where it is located in
the atmosphere, it can be beneficial or harmful. When located in the upper atmospheric layer, it is the
ozone layer, and filters the sun’s harmful ultraviolet rays. When located in the lowest atmosphere, it is
ground-level ozone. Ground-level ozone is a secondary pollutant—a pollutant formed in the atmosphere
instead of directly emitting from a specific source. It forms when NO, combine and react with volatile
organic compounds in the presence of sunlight and warm temperatures (DEP®). Ozone, and pollutants
causing it, travel hundreds of miles away from their source.

When inhaled, ozone reacts with tissues in our lungs, making breathing difficult. People with asthma
and lung disease are most seriously impacted, but even healthy individuals are at risk with prolonged
exposure.

Particulate Matter
Particulates are tiny drops of liquid or small particles of dust, metal, or other materials that float in
the air. Particulate matter is a mixture of these particles. Four different types and sizes exist. Particulates
travel into the lungs, becoming trapped, causing respiratory ailments, and can carry cancer-causing
chemicals, producing greater health problems (DEP?).

Total suspended particulates vary in size up to 45 micrometers in diameter. They can remain
suspended in the air from a few seconds to up to several months (DEP®). Federal or state air quality
standards do not exist for total suspended particulates.

Particulate matter 10 (PMy,) are solid matter or liquid droplets from smoke, dust, fly ash, or
condensing vapors suspended in air for long periods. They are less than 10 micrometers in diameter.

Cameron, Clearfield, Elk, and Potter counties ranked among the cleanest counties in the U.S. for
PMy,. Clearfield County ranked in the 40th percentile, while Cameron and Potter ranked in the zero to
10th percentile, and Elk ranked in the 10th percentile (Green Media Toolshed, 2005).

Particulate matter 2.5 (PM,;s) are fine particles with diameters less than 2.5 micrometers. They can
accumulate in the respiratory system, and are associated with numerous adverse health effects, especially
among children, the elderly, and individuals with asthma or cardiopulmonary disease (DEP®).

The majority of the watershed’s counties rank among the cleanest in the U.S. for PM,s. Clearfield
County ranks in the 50" percentile, while Potter and Elk counties rank in the 10" percentile, and Cameron
County in the zero to 10™ percentile (Green Media Toolshed, 2005).

Sulfates and Nitrates
Classified together as a critical pollutant are sulfates and nitrates. Sulfates are one of the key
components in the formation of acid precipitation. Studies determining impacts nitrates have in the
formation of acid precipitation are ongoing. Both sulfates and nitrates have a role in reducing visibility.
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Sulfur Dioxide
Emitted into the atmosphere from burning coal or oil containing sulfur, sulfur dioxide is damaging
trees, plants, and agricultural crops. In addition, it can accelerate the corrosion of materials, such as
monuments, buildings, and iron-containing metals (DEP®). Sulfur dioxide is the main component of acid
precipitation, joining with water vapor in the atmosphere to form sulfuric acid. Children, the elderly, and
individuals with asthma, chronic lung disease, and cardiovascular disease are more susceptible to negative
health effects from this pollutant.

Sulfur dioxide pollution varies among the counties, with Cameron and Potter counties among the
cleanest, and Clearfield and Elk counties among the dirtiest. Cameron and Potter counties fall in the zero
to 10" percentile, while Clearfield and Elk counties fall into the 90™ and 80™ percentiles, respectively
(Green Media Toolshed, 2005).

Mercury
Although not identified as a national critical pollutant, Mercury is an important one. Mercury occurs

naturally in air, water, and soil. Many rocks, including coal, release mercury into the atmosphere when
burned. An estimated half of all mercury deposited within the U.S. comes from sources within the U.S.
(EPA, 2005). Approximately 40 percent of the domestic mercury released is from coal-burning power

plants. Of the mercury emission from coal-burning power plants, only one-third deposits in the U.S.

Mercury emitted into the atmosphere eventually settles into water or onto land, where it is carried to
water by runoff. Once deposited, certain microorganisms can change it into methylmercury, a highly toxic
form that builds up in fish, shellfish, and animals that eat fish (EPA, 2005). Some species of fish and
shellfish build up more methylmercury than others, and depending on what they eat, how long they live,
and where they are located in the food chain, the level of methylmercury varies.

Humans are exposed to methylmercury primarily through the consumption of fish and shellfish. At
high levels, mercury exposure can harm the brain, heart, kidneys, lungs, and immune system (EPA,
2005). In unborn babies, newborns, and young children, high levels of methylmercury can affect the
development of the nervous system and impair learning.

EPA, U.S. Food and Drug Administration, and individual states work together in establishing local
fish advisories. These advisories suggest how often women who may become pregnant, pregnant women,
nursing mothers, and young children should eat certain types of fish. Advisories for men, women, and
children of all ages are issued when appropriate. Pennsylvania advisories are updated annually on the
DEP’s website (keyword: fish advisories).

The commonwealth of Pennsylvania advises that citizens
limit the consumption of recreationally caught sport fish from
Pennsylvania waterways to no more than one half pound meal
per week. More proactive advice is available for fish caught in
certain waterbodies. The following advisories were issued for
waterways in the Sinnemahoning Creek drainage for 2008
(DEP, 2008b).

* First Fork Sinnemahoning Creek — George B.
Stevenson Dam the entire lake has two meals per
month advisory for large mouth bass because of
mercury.

| I ey b, i A A 0 ki E L
George B. Stevenson Dam at
Sinnemahoning State Park on First Fork
Sinnemahoning Creek
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* First Fork Sinnemahoning Creek from the Dam to mouth has two meals per month advisory for

smallmouth bass because of mercury.

* Sinnemahoning Creek from the confluence with Jerry Run to the mouth has two meals per
month advisory for smallmouth bass because of mercury.

Impacts of Air Pollution

Air pollution not only affects the quality of the air, but the economy, health, and environment as
well. It contributes to land and water pollution, altering the chemical makeup of streams and soils. It can
lead to impairment or destruction of habitats (through the loss of trees, plants, and animals), decreasing
property values and incomes, and increasing medical expenses and employee absenteeism (Kling and

Wauebbles, 2003).

Socioeconomic Profile

Land-Use Planning and Requlation

Very little planning and regulations are in place to protect communities from development and
unwanted land uses. The Pennsylvania Municipalities Planning Code grants Pennsylvania municipalities
land-use regulation control powers, including comprehensive planning, subdivision regulation, and
zoning. However, the majority of municipalities, 85.7 percent, were not utilizing these controls, leading
the way for unwanted or uncontrolled land uses, such as industrial, commercial, or residential
development. Table 1-2 and Figure 1-3 identify land-use ordinances utilized by watershed municipalities.

Figure 1-3. Land Use Ordinance by Type
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Table 1-2. Land-Use Ordinances
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Municipality O N _ &3 & Municipality O N _ & I
Cameron County Yes | Yes | nfa | nfa | EIk County Yes | No | n/a | n/a
Driftwood Borough No | No | nfa | n/a Benezette Township Yes | No | Yes | Yes
Emporium Borough Yes | Yes | nfa | n/a Fox Township Yes | Yes | Yes | Yes
Gibson Township No | No | nfa | n/a Jay Township No | No | Yes | Yes
Grove Township No | No | nfa | n/a Jones Township No | No | Yes | Yes
Lumber Township No | No | n/a | n/a Saint Marys, City of Yes | Yes | Yes | Yes
Portage Township No | No | nfa | n/a
Shippen Township No | No | n/a | n/a Potter County Yes | Yes | Yes | No
Austin Borough No | No | nfa | n/a
Clearfield County Yes | No | Yes | n/a Eulalia Township No | No | n/a | n/a
Goshen Township No | No | Yes | Yes Homer Township No | No | n/a | n/a
Huston Township No | No | No | Yes Keating Township No | No | nfa | n/a
Lawrence Township Yes | Yes | Yes | Yes Portage Township No | No | n/a | n/a
Summit Township No | No | n/a | Yes
Clinton County Yes | Yes | nfa | n/a Sylvania Township No | No | n/a | n/a
East Keating Township No | n/a | nfa | n/a West Branch Township No | No | nfa | n/a
West Keating Township | No | n/a | n/a | n/a Wharton Township No | No | n/a | n/a
(Source: Pennsylvania Department of Community and
McKean County Yes | No | No | No FEconomic Development; Municipal Surveys)
Norwich Township No | No | No | Yes

Comprehensive Plans

Comprehensive plans are created to serve as a guide to public and private actions and decisions to
ensure the appropriate development of public and private property (Allegany County Planning
Department, 2002). Many municipalities and counties recognize that without formal plans they may be
vulnerable to undesirable land uses through uncontrolled industrial, commercial, or residential
development. Although often used to guide municipal actions, comprehensive plans have no regulatory
authority, unless implemented through the development of ordinances and other municipal regulations
that may relate to the plans. According to the Municipalities Planning Code, counties in Pennsylvania are
required to review and update their comprehensive plans every 10 years.

Each county has completed a comprehensive plan. Only five municipalities—Emporium Borough,
Lawrence Township, Benezette Township, Fox Township, and the City of Saint Marys—have completed
municipal or joint municipal comprehensive plans. Municipalities that do not have plans and
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municipalities and counties with plans older than 10 years should consider conducting or updating their
plan.

Subdivision Regulations

Subdivision regulations limit the number of times that a parcel can be divided into two or more
smaller parcels; and therefore, represent an important tool in controlling sprawl. Subdivision regulations
can ensure that new developments do not overburden local roads, facilities, and services; new roads and
infrastructure integrate with existing and planned roads and facilities; and provide adequate provisions for
stormwater management, erosion control, water supply, wastewater, and traffic access (Vermont
Conservation Education Fund, 2002). Municipalities and counties currently not utilizing subdivision
regulations should consider establishing them to assist in managing growth of the region.

Four counties, Clearfield, EIk, McKean and Potter, have countywide subdivision regulations. In
addition, watershed municipalities within these counties all have municipal subdivision regulations with
the exception of Huston Township in Clearfield County. The remaining counties and municipalities are
not utilizing subdivision regulation.

Zoning and Land-Use Ordinances
Zoning is a legal mechanism by which government bodies, for the sake of protecting public health,
safety, morals, and general welfare, can limit a landowner’s right to use privately owned land through the
development of zoning ordinances. Zoning ordinances divide all land within a governing body’s area into
districts, and create regulations that apply generally to the governing body as a whole, as well as
specifically to individual districts.

Cameron and Clinton are the only counties to have countywide zoning. Emporium Borough,
Lawrence Township, West Keating Township, and the City of St Marys are the only municipalities to
utilize zoning and land-use ordinances. Municipalities not using zoning and land-use ordinances are
susceptible to unwanted and undesirable land uses that could degrade the quality of life of their residents.
Municipalities should be proactive and consider establishing land-use ordinances to protect the character
of the communities.

Pennsylvania Wilds Design Guide

Introduced in 2007, the Pennsylvania Wilds design guide is a non-regulatory tool to help
municipalities guide development patterns to fit into their community’s aesthetics. The Pennsylvania
Wilds Planning Team encourages public agencies, property
owners, investors, developers, design professionals, —
community organizations, and others to utilize the guide when Ponsylvania Wilds
designing and approving development permits. The guide e
provides recommended suggestions for specific design,
placement, and signage. The guide is available at the Lumber
Heritage Region office in Emporium. Benefits of using the
design guide include (The Pennsylvania Wilds Planning Team,
2007):

e Strengthening community and regional identity

* Increasing public awareness of design issues and
options

e Resulting in well-designed projects

* Avoiding development patterns that look foreign to the region

*  Enhancing property values

*  Protecting investments in the region’s tourism industry
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Conservation by Design
Conservation by Design is an approach used to conserve open spaces, greenways, and natural
resources, while addressing development issues. Conservation by Design utilizes local zoning and
subdivision ordinances to aid conservation. When utilizing Conservation by Design strategies,
development is rearranged to decrease the amount of buildable space on each individual parcel and
increase the amount of community open space.

Conservation by Design is a formalized four-step process:

Step 1 — Identification of land for permanent protection within the development site.
These lands become the community open space that is owned by the landowner
association and residents living within the development. This area can include natural
features, such as floodplains, steep slopes, historical sites, farmland, etc.

Step 2 — Locate sites of homes to maximize open space views

Step 3 - Identification of where roads and trails should go; this is the reverse of the
conventional development process of identifying roads first

Step 4 — Determine the boundary of the lots

Conservation by Design provides an alternative to the typical residential development of cul-de-sacs,
manicured lawns, and boxy communities. It provides shared community space and vistas for all residents
to enjoy. More information about Conservation by Design is available on the Natural Lands Trust website
www.natlands.org.

Smart Growth
When new developments are being proposed, municipalities and counties should consider
implementing cooperative land-use strategies to improve their quality of life. They also should consider
initiating Smart Growth practices when addressing development issues. Some strategies to consider are:

« Mixing land use

« Taking advantage of compact building designs

. Creating a range of housing opportunities and choices

« Creating walkable neighborhoods

« Fostering distinctive, attractive communities with a strong sense of place

« Preserving open space, farmland, natural beauty, and critical environmental areas
. Strengthening and directing development toward existing communities

. Making development decisions predictable, fair, and cost-effective

« Encouraging community and stakeholder collaboration in development decisions

Implementing smart growth practices into existing communities provides a balanced, well-rounded
community. Smart Growth invests time, attention, and resources in restoring community and vitality to
central cities and older suburbs. New Smart Growth is more town-centered, is transit and pedestrian
oriented, and has a greater mix of housing, commercial and retail uses. It also preserves open space and
many other environmental amenities (Sustainable Community Network).

Demographics and Population Patterns

Since 1980, the watershed population has maintained stable, with a minor decrease in 1990 and a
slight increase in 2000. The population of the watershed was calculated using census block group data
from 1980, 1990, and 2000 (Table 1-3). Figures 1-4 and 1-5 illustrate population and population change.
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Table 1-3. Population and Population Change

Percent
Change Percent Percent
Population  Population Population 1980- Change Change
1980 1990 2000 1990 1990-2000  1980-2000
Population 18,356 17,336 18,265 -5.6% 5.40% -0.50%
Female 9,288 8,755 9,187 -5.6% 4.8% -1.09%
Male 9,068 8,581 9,096 -5.5% 5.9% 0.31%

(Source: Free Demographics, 2005; U.S. Census Bureau, 1990; U.S. Census Bureau, 2000)

Among the watershed municipalities, St. Marys has the largest population, with 14,502 residents.
However, only a small portion resides within the project area. Lawrence Township, Clearfield County and
Fox Township, Elk County are the second and third largest, with 7,712 and 3,734 residents respectively.
On the other spectrum, East Keating Township has the lowest municipal population, 24 residents, of
which only a portion resides in the watershed.

The ratio of males to females is approximately one to one, with females holding a slight edge (Free
Demographics, 2005). Table 1-4 displays the percentage of population by sex and age. Identified are six
categories, including preschool aged, school aged, college aged, post collegiate aged, midlife aged, and
retirement aged.

Figure 1-4. Population by Census Block (2000)
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There are only a few population centers within the Sinnemahoning Creek watershed— Austin
Borough, Driftwood Borough, Emporium Borough, and Saint Marys. Overall, the population within these
centers is decreasing. Table 1-5 lists the entire population for each municipality in the Sinnemahoning

Table 1-4. Population by Sex and Age Creek watershed.
Austin
= Mae Pemale Total Incorporated October 19, 1888, the borough
Jnder 5 years 1143 1,142 2,285 was named for the town’s founder, E.O. Austin.
ool 3,945 3,697 7,642 Throughout the 1990s, the population grew nine
Bl 1,368 1,271 2,639 percent, but declined four percent through 2005.
251039 4,236 4,075 8,311 In 2005, the borough had 597 residents, after 26
W0t 6l 6,161 5991 | 12,152 | residents left between 2000 and 2005.
262 3,718 5,048 | 8,766
Total: 20,571 21,224 | 41,795 Driftwood
(Note: Population calculated using 2000 Incorporated on January 17, 1872, the
Municipality Census Data; Source: Free borough obtained its name from the large amount

Demographics, 2005; U.S. Census Bureau, 2000) of unclaimed timber near the center of town. It

was the second and final borough incorporated in Cameron County. Throughout the 1990s, the population
decreased by 11 percent and an additional six percent through 2005. In 2005, the population of Driftwood
Borough was 97, having decreased by six residents since 2000.

Emporium
Incorporated on October 13, 1864, the borough got its name

from an agent of the Holland Land Company passing through the
area in 1785. Throughout the 1990s, the population grew one
percent, but declined six percent through 2005. Between 2000
and 2005, the population in Emporium decreased by 164
residents to total 2,362.

Saint Marys
Incorporated on December 8, 1842, Saint Marys was

originally a small, Bavarian Catholic town. In 1994 the borough’s
designation was changed to a city. Throughout the 1990s, the , =
population grew by 163 percent, but declined by four percent Overview of the Borou Zh Ofmpm.um’
through 2005. The population decreased by 629 residents from Cameron County, Pa.

2000 to 2005 to a population of 13,873.

Infrastructure

Infrastructure is a set of interconnected structural elements that provide the framework supporting an
entire structure. Although the term has diverse meanings, it typically refers to municipal infrastructure,
such as roadways, public transportation, airports, sewage, and public water supply, as in this instance. The
existence of infrastructure is important to the development and redevelopment of communities. Sanitary
sewer systems and public water supplies usually determine how much development a given area can
support and where it its located. A lack of clean water and proper sewage treatment and disposal can
hinder development and economic conditions. Planning for infrastructure, development, and
redevelopment are key to the future of the area.

Sanitary Sewer Systems
Septic systems or sewage systems treat wastewater. Septic systems are individual sewage systems
that treat waste on-site. In North America, approximately 25 percent of the population relies on septic
tanks, typically in small towns, as well as rural areas (Septic Tanks, 2007).
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Table 1-5. Municipal Population

Population  Size Sizein % Municipality

Municipality in 2000  (Miles?) Pop/Mile’ Project Area in Project Areas
Cameron County
Driftwood Borough 103 1.79 57.49 1.79 100
Emporium Borough 2526 0.7 3460.23 0.70 100%
Gibson Township 222 94.5 2.35 91.19 97%
Grove Township 129 73.49 1.76 69.46 95%
Lumber Township 241 51.39 4.69 50.81 100%
Portage Township 258 18.11 14.24 18.05 100%
Shippen Township 2495 157.15 15.88 155.39 100%
Clearfield County
Covington Township 621 52.37 11.86 0.46 1%
Girard Township 674 63.36 10.64 1.05 2%
Goshen Township 496 49.22 10.08 10.77 22%
Huston Township 1468 63.62 23.07 61.20 96%
Karthaus Township 811 35.64 22.76 0.14 <1%
Lawrence Township 7712 83.11 92.79 17.22 21%
Pine Township 77 23.03 2.4 1.84 8%
Sandy Township 11556 51.78 223.16 2.54 5%
Union Township 918 31.14 29.48 0.61 2%
Clinton County
East Keating Township 24 50.79 0.47 25.26 50%
Leidy Township 229 96.97 2.36 0.04 <1%
West Keating Township 42 38.23 1.1 3.09 8%
Elk County
Benezette Township 227 106.79 2.13 98.01 92%
Fox Township 3734 67.28 55.5 25.25 38%
Horton Township 1574 56.97 27.63 2.28 4%
Jay Township 2094 67.8 30.89 68.15 100%
Jones Township 1721 145.43 11.83 19.45 13%
City of St Marys 14502 99.32 146.01 48.30 49%
McKean County
Liberty Township 1726 83.51 20.67 1.98 2%
Norwich Township 633 95.62 6.62 21.30 22%
Sergeant Township 176 80.28 2.19 1.16 1%
Potter County
Abbott Township 226 69.92 3.23 1.14 2%
Austin Borough 623 3.98 156.45 4.04 100%
Eulalia Township 941 31.09 30.27 1.99 6%
Homer Township 390 31.92 12.22 30.09 94%
Keating Township 307 41.37 7.42 24.72 60%
Portage Township 223 38.12 5.9 38.12 100%
Summit Township 112 49.4 2.27 34.46 70%
Sweden Township 775 33.72 22.98 0.27 1%
Sylvania Township 61 29.86 2.04 29.69 100%
West Branch Township 392 62.63 6.26 1.13 2%
Wharton Township 91 61.8 1.47 70.67 100%
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Sewage systems collect wastewater and transport it for treatment at off-site locations. There are
three types of sewer systems: storm, sanitary, and combined. Stormwater systems carry stormwater runoff
through pipes and ditches where they eventually enter into streams. Sanitary systems carry raw sewage
from homes and businesses to wastewater treatment facilities. Combined systems carry a combination of
raw sewage and stormwater runoff to wastewater treatment facilities. Combined systems often cannot
effectively treat all of the water reaching the sanitation plant during rainstorm events, causing pollution.
Table 1-6 identifies the public sewage systems within the project area.

Table 1-6. Public Sewage Systems

Capacity (avg.
Facility daily flow) Wet weather flow  Communities served
Austin Borough Sewer Austin Borough
Clearfield Municipal Authority Lawrence Township
Fox Township Sewer Authority Fox Township
Grove Township Crestline Sewage Grove Township
Treatment Plant
Huston Township Sewer Authority Huston Township
Jay Township Authority Jay Township
Johnsonburg Municipal Authority Jones Township
Mid Cameron Authority 1 million gal. Emporium Borough,
Shippen Township
Saint Marys Sewage Authority 2.87 million Gal. |7.87 million Gal. City of Saint Marys

(Source: Wastewater Treatment Plant, 2007; EPA, 2007a)

When sanitation systems malfunction and cause raw sewage to enter nearby streams, it is a sanitary
sewage overflow (SSO). When the flow exceeds the capacity of the sanitary system, allowing untreated
wastewater to enter area streams, it is a combined sewer overflow (CSO). CSOs typically occur during
heavy storm events. The overflows from SSOs and CSOs flush human and industrial waste, oil, toxic
materials, pesticides, and litter directly into streams.

Every municipality within Pennsylvania is required to have an Act 537 Pennsylvania Sewage
Facility plan. This plan identifies how the municipality will manage sewage. Of the 27 municipalities in
the project area, 18 have Act 537 plans older than 20 years, with most of them dating back to the early
1970s. Updating older plans is essential, especially in areas where tourism is spurring development.

Public Water Supply
Access to clean water is very important. In Pennsylvania, 89 percent of the population obtains their
drinking water from a public water supplier (DEP®). There are nine public water suppliers providing
drinking water to area residents (Table 1-7). Rural residents are less likely to have public water, and rely
on springs and wells for their daily needs.

Phone Services
There is much debate over the establishment or enhancement of wireless communication throughout
the region. Many area residents selected this area to reside for its rural aesthetics and pace of life. The
establishment of towers to enhance wireless communications could be viewed as an eyesore in the
viewscape and a disruption to the rural way of life.

The availability of contacting emergency services also lies in this debate. New technologies with
wireless communication can help emergency responders pin point a caller’s location using global
positioning systems (GPS). Inadequate signals lead to no dial tone, busy signals, dropped calls, and bad
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Table 1-7. Public Water Suppliers

Capacity

Facility (gallons per day) Communities Served
Austin Borough Waterworks 70,000 Austin Borough
Clearfield Municipal Authority 250,000 Goshen Township, Lawrence Township
Driftwood Borough Water Company 108,000 Driftwood Borough
Emporium Water Company 500,000 Emporium Borough, Shippen Township
Huston Township Water Authority 96,000 Huston Township
Jay Township Water 652,000 Jay Township
Saint Marys Joint Water Authority 5,000,000 City of Saint Marys
Fox Township Water Authority/ 57,600 Fox Township
Toby Water Company
Wilcox Water Company 72,000 Jones Township

(Source: DEP, 2005b)

connections. Having wireless communication can increase response time with quicker notification of
emergencies, and it could save lives.

Phone booths and pay phones are gradually disappearing. Between 1998 and 2006, the number of
pay phones decreased by 1.1 million according to findings from the Federal Communications
Commission (Miller, 2005; Schleicher, 2007). The increased popularity of cell phones led to fewer people
needing or using public pay phones. Due to the decreasing number of pay phones and the rural nature of
the region, the likelihood of locating a public pay phone during an emergency is minimal.

Technologies are available to help minimize or mask eyesores with the establishment of wireless
communication towers. The Pennsylvania Wilds Design Guide identifies practices to reduce the visibility
of these structures: stealth telecommunication structures, co-locations, and height regulations (The
Pennsylvania Wilds Planning Team, 2007).

Stealth telecommunication structures — are concealed structures disguised to blend into
the surrounding environment, lessening the obtrusive nature, and being unnoticeable to a
casual observer.

Co-location — establishes new antennas at existing features, such as water tanks, church
steeples, and billboards. Municipalities can provide incentives for co-location in the
municipal zoning ordinance by making a quicker and easier permitting process for co-
location as opposed to building new structures.

Height regulations — municipal zoning ordinances can limit the size of
telecommunication structures, and ensure that they do not protrude the viewscape.

Transportation and Safety

Transportation and safety throughout the watershed is extremely important. Vehicle transportation is
the most popular form of transportation. Emergency services are essential to the area, especially since the
region is a growing tourist destination.

Area Transportation Authority of north central Pennsylvania (ATA) provides public transportation in
Cameron, Clearfield, Elk, Jefferson, McKean, and Potter counties. ATA provides countywide services
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from 5:00 a.m. to 5:00 p.m. on working days. They also provide medical assistance transportation, ride to
work program, and shared-ride program for persons with disabilities. Offering three types of routes—
Call-A-Bus, fixed routes, and deviation routes—ATA is able to cover transportation needs in one of
Pennsylvania’s most rural regions.

Roadways
Roads traversing the region are categorized as secondary, tertiary, unnamed township, state, and

local roads. Secondary routes are typically two-lane routes that
link communities to one another, while tertiary routes are two-
lane routes within communities.

State routes 120, 153, 155, 255, 555, 607, and 872 are
secondary routes that traverse the area. Although no major
highways or interstates exist within the project area, Interstate
80 is slightly southwest, U.S. Route 219 is west, and
Pennsylvania Route 6 is to the north. In addition to these major
connectors, there are numerous tertiary and state forest roads
within the region. The section of Route 120 that crosses through
the watershed from Emporium to Renovo is a scenic by-way
and part of Bucktail State Park.

One of the many state forest roads
traversing the region

Route 555, designated as part of the Pennsylvania Wilds Elk Scenic Drive, follows Bennett Branch
through the southern portions of Elk and Cameron counties. This designation attracts numerous tourists
into the region, especially during the fall months, when they are looking for the free-roaming
Pennsylvania elk herd. This secondary road, with very few pull-offs, can become a dreadful commute for
local residents and emergency responders passing through during peak tourism season.

Airports
Airports have a vital role in transportation in today’s society, moving passengers and goods all
around the world. Saint Marys Municipal Airport is the only airport within the boundaries of the study
area. In the late 1980s, commercial passenger service started, but due to a lack of activity it was
discontinued. Commercial passenger service is not presently available at the airport.

Four additional airports are nearby, including three that provide commercial passenger service—
DuBois-Jefferson Airport, University Park Airport, and Bradford Regional Airport. Clearfield Lawrence
Airport provides services to private pilots, including hanger
rental, meeting room, and a lounge.

Railroads

Railroad transportation is active throughout the region.
There are 101.8 miles of active railroad lines traversing the
region operated by 10 railroad companies. In addition, 18.15
miles of two railroad lines are abandoned and 1.83 miles of
one line is no longer in use.

This transportation is important to the economics of the
region. Railroads parallel the majority of waterways within the
Sinnemahoning Creek watershed. This causes safety concerns
for area residents trying to access the waterways for
recreational purposes. Residents are also concerned with
public access to area streams for fishing, kayaking, and

This Norfolk Southern rail line is one of
10 active rail lines within the project
area
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canoeing. Railroad right-of-ways are private property, owned and enforced by railroad companies,
limiting access to the waterways. An agreement with railroad officials is needed in the region to obtain
permission for the public to cross tracks or establish designated paths to cross tracks, opening area
waterways for recreational purposes.

June 30, 2006, a Norfolk Southern train derailed leaking 42,000 gallons of sodium hydroxide along
and into Sinnemahoning Portage Creek near Gardeau, Pennsylvania. Direct impacts affected 11 miles of
Sinnemahoning Portage Creek, with impairments seen 30 miles downstream into Driftwood Branch. The
importance of reviewing, establishing, or updating emergency management plans in order to respond to
emergencies along rail lines was highlighted even more by the train derailment. The Water Resources
chapter discusses impacts to the waterways from the train derailment in further detail.

Figure 1-9. Methods of Transportation (2000) Methods of
Transportation
The most popular method of

O Drive transportation used by residents
is the automobile. Within the
@ Carpool project area, 81 percent of the
3% working population drives to
/ 8 Walk work. Approximately 12 percent
3% carpool, three percent walk, and
0 Work at Home three percent work at home.
1% . Between 1990 and 2000, the
81% [ Other/Bicycle number of people utilizing public

. transportation and walking to

O Public _ work had decreased while the
Transportation number of people working from

home increased.

Emergency Services
Having access to emergency services is essential. Emergency services and facilities are typically
found in centralized population areas, where responders can quickly reach emergency situations.
Ambulance, police departments, fire departments, and hospitals are examples of emergency services and
facilities. Services to communities outside the population centers also are available, but with possible
delays. Due to the rural character of the region, responders are often trained in wilderness survival
techniques.

There are 20 facilities available to respond in case of an emergency. Typical of rural areas, the
majority of these facilities are volunteer oriented. They include 10 fire stations, three police departments,
four hospitals, and six ambulance service centers. Figure 1-10 displays the locations of nearby emergency
service centers.

Economy and Employment

Economic conditions are constantly changing. Monitoring economic conditions uses various tools,
including the average household income and unemployment rate. Table 1-8 compares the average
household income and the unemployment rate within the watershed to that of Pennsylvania and the U.S.

In 1980, the average household income was $16,887, and in 2000, it increased to $41,803, an
increase of 147.5 percent. The inflated cost of living and decreased population have had some impact on
the household income.
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The seasonally adjusted Table 1-8. Economic Comparison
unemployment rate is a
statistical technique used to Sinnemahoning
determine whether monthly Watershed Pennsylvania u.S.
employment changes are dueto Average Household Income
normal seasonal patterns or 1980 $16,887 $19,744 $20,382
changing economic conditions. 1990 $26,543 $36,675 $38,464
o 2000 $41,803 $52,682 $56,643
Historically, the watershed
unemployment rate has been Unemployment Rate (Seasonally Adjusted)
above the state and national 1990 9.6% 5.6% 5.9%
unemployment rate. As of 2000 5 79 4.2% 3.9%
September 2007, the national Sep-07 N/A 45% 4.7%

unemployment rate was 4.7 (Source: Bureau of Labor Statistics, 2007; Free Demographics, 2005;

percent and Pennsylvama S U.S. Census Bureau, 1990; U.S. Census Bureau, 2000)
unemployment rate was below

that at 4.5 percent. The rate in Cameron and Potter counties was above both the Pennsylvania and national
rates at 6.0 percent. Clearfield and Clinton fall between the national and Pennsylvania rates at 4.6 percent.
Elk and McKean counties are below the unemployment rates at 4.3 and 4.2 respectively. The watershed
unemployment rate for 2007 could no be calculated at this time.

Major Employers
A company or organization that employs 200 or more people is designated as a major employer. The
13 major employers are identified in Table 1-9.

Table 1-9. Major Employers

Number of

Facility Employees  Location
Elk Regional Health System 997 Saint Marys
GKN Sinter Metals Inc (Auto Parts Mfg) 900 Emporium
GKN Sinter Metals Inc (Steel Product Mfg) 800 Emporium
Metaldyne Sintered Components 600 Saint Marys
Keystone Powdered Metals Co 470 Saint Marys
Osram Sylvania Inc (Glass & Clay Production) 410 Saint Marys
Osram Sylvania Inc (Electric Lamp & Part Mfg) 400 Saint Marys
Eastern Sintered Alloys Inc 275 Saint Marys
Community Nurses Home Health 260 Saint Marys
Keystone Powdered Metals Co 250 Saint Marys
Morgan Advanced Materials 250 Saint Marys
SGL Carbon LLC 245 Saint Marys
GKN Sinter Metals Inc 200 Saint Marys

(Source: Harris Infosource, 2007)

Employment Industry
Consistent with the U.S. and Commonwealth of Pennsylvania, manufacturing is the leading
employment industry, accounting for 38.9 percent of the workforce. Retail trade was second with almost
11 percent. Healthcare and social services is the third major industry in the area with 9.71 percent of the
watershed workforce. Table 1-10 displays the breakdown of employment by industry for the U.S.,
Pennsylvania, and Sinnemahoning Creek watershed.
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Table 1-10. Breakdown of Employment by Industry

Sinnemahoning Pennsylvania U.S.
Absolute Absolute Absolute
Industry Employment % Employment % Employment %
Accommodations
and food services 372 4.58% 324,035 5.72% 7,902,849 6.09%
Administrative,
support, and waste
management
services 130 1.60% 167,338 2.95% 4,395,117 3.39%
Agriculture, forestry,
fishing, and hunting 72 0.89% 56,904 1.00% 1,931,064 1.49%
Arts, entertainment,
and recreation 100 1.23% 73,855 1.30% 2,306,263 1.78%
Construction 450 5.54% 339,680 6.00% 8,811,981 6.79%
Educational services 484 5.96% 497,026 8.78% 11,364,630 8.76%
Finance and
insurance 156 1.92% 293,969 5.19% 6,483,758 5.00%
Health care and
social assistance 789 9.71% 739,803 13.06% | 14,459,058 | 11.15%
Information 184 2.26% 148,845 2.63% 3,996,594 3.08%
Management of
companies and
enterprises 0 0.00% 4,140 0.07% 70,434 0.05%
Manufacturing 3161 38.90% 906,901 16.01% | 18,295,669 | 14.10%

Other services
(except public
administration) 314 3.86% 274,059 4.84% 6,320,480 4.87%
Professional

scientific and

technical services 102 1.26% 307,537 5.43% 7,597,636 5.86%
Public

administration 262 3.22% 235,866 4.16% 6,212,425 4.79%
Real estate, rental

and leasing 47 0.58% 78,123 1.38% 2,448,199 1.89%
Retail trade 885 10.89% 684,296 12.08% | 15,222,240 | 11.73%

Transportation and

warehousing 250 3.08% 248,936 4.40% 5,569,629 4.29%
Utilities 105 1.29% 55,528 0.98% 1,174,876 0.91%

Wholesale trade 222 2.73% 210,136 3.71% 4,669,192 3.60%
Total 8,085 5,646,977 129,232,094

(Source: Free Demographics, 2005; U.S. Census Bureau, 1990; U.S. Census Bureau, 2000)

Work Location and Time Traveled to Work
From 1990 to 2000, the local workforce that worked within the municipality where they resided
doubled. In 2000, approximately 24 percent of the local workforce worked within the municipality where
they resided, while 84 percent worked within the county of residence. Figure 1-11 displays the work
location of residents in 1990 and 2000.
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Figure 1-11. Work Locations
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The majority of the employed population travels between 5 to 29 minutes to work. However,
between 1990 and 2000, there was a small increase in the of people traveling between 15 to 44 minutes
for work, while those working at home, traveling less than 15 minutes and those traveling more than 44
minutes decreased. In the 2010 census, it will be of interest to see if this pattern continues, with increases
in fuel cost and opportunities to work from home and the rising unemployment rate.

Figure 1-12. Travel Time to Work Comparison 1990-2000

Time Travel to Work (1990) Travel Time to Work (2000)

109 3% 3%2% 10%
38%
30% 12%
O Work at home @ Less than 5 minutes & Work at home M Less than 5 minutes
O 5-14 minutes O 15-29 minutes O 5-14 minutes O 15-29 minutes
B 30-44 minutes O 45-59 minutes B 30-44 minutes O 45-59 minutes
B 60+ minutes B 60+ minutes
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Education

Area youth enroll within eight school districts. The entire enroliment of each school may not entirely
reside or be located within the project area. In most cases, school facilities and the majority of students
attending each school are located within neighboring watersheds. Table 1-11 identifies each school
district and school that obtains some portion of their enrollment from the watershed area.

No institutions of higher education exist within the project area; however, eight higher education
institutions are located within 60 miles. Penn State University has three locations: main campus with
40,502 full time students, Altoona campus with 3,547 full time students, and DuBois campus with 605
students. University of Pittsburgh has a branch campus in Bradford with a full-time enrollment of 1,128
students. Two state schools providing secondary educational opportunities include Clarion University
with a full-time enrollment of 5,261 and Lock Haven University with an enrollment of 4,622
(Pennsylvania Department of Education, 2007). Two schools are located in New York. NY, SUNY
College of Technology—Alfred, NY—has an enrollment of 2,588 and St. Bonaventure—OQOlean, NY—has
an enrollment around 2,000 students annually.

Table 1-11. School Districts

School Grades Enrollment

Cameron County
Cameron County School District

Cameron County Junior Senior High School 7-12 535
Woodland Elementary School K-6 559
Clearfield County

Clearfield Area School District
Bradford Township Elementary School K-5 279
Centre Elementary School K-5 220
Clearfield Area High School 9-12 960
Clearfield Area Middle School 6-8 763
Clearfield Elementary School K-5 691
Girard Elementary School K-2 61
Goshen Elementary School 3-5 72

DuBois Area School District
C.G. Johnson Elementary School K-5 383
Dubois Area Middle School 6-8 1,176
Dubois Area Senior High School 9-12 1,437
Highland Street Elementary School K-5 201
Juniata Elementary School K-5 378
Luthersburg Elementary School K-5 152
Oklahoma Elementary School K-5 407
Penfield Elementary School K-5 125
Sykesville Elementary School K-5 135
Wasson Avenue Elementary School K-5 334

West Branch Area School District
West Branch Area Elementary School* K-6 730
West Branch Area Junior Senior High School* 7-12 618
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Table 1-11. School Districts (continued)

School Grades Enrollment
Clinton County
Keystone Central School District

Renovo Elementary School K-6 271
Bucktail Area Junior Senior High School 7-12 311
Keystone Central Area Vocational Technical School 9-12 738
Elk County
Saint Marys Area School District
Bennetts Valley Elementary School K-5 159
Fox Township Elementary School K-5 227
South St. Marys Street Elementary School K-5 618
Saint Marys Area Middle School 6-8 678
Saint Marys Area Senior High School 9-12 863

McKean County

Smethport Area School District
Smethport Area Elementary School K-6 538
Smethport Area Junior Senior High School 7-12 555

Potter County
Austin Area School District

Austin Area Elementary School K-6 124

Austin Area Junior Senior High School 7-12 135
Coudersport School District

Coudersport Elementary School K-6 576

Coudersport Junior Senior High School 7-12 509

Enrollments listed above include the entire school enrollment of school districts that have students
living in the Sinnemahoning watershed. Not all students reside or attend school within the project
area. * Although the school district is identified as a Clearfield County district, the watershed

population enrolled in the district is from Clinton County.
(Source: Pennsylvania Department of Education)
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CHAPTER 2. LAND RESOURCES

This chapter provides a comprehensive overview of the
land resources within the Sinnemahoning Creek watershed,
including physical characteristics, a description of present land
uses, and a discussion of natural and manmade threats to the
resources.

Geology

Geology is the science that deals with the study of the
earth, its history, and its natural processes and products.
Geology may also refer to the names and descriptions given to
natural features on our planet. Geological investigations of an
area can yield insight to the land’s history, composition,
structure, and natural resources.

Mountainous terrain typical within
Sinnemahoning Creek watershed

Geology is an important component of a watershed, because it influences the region. Soils, plants,
animals, groundwater, and topography in a region are dictated by the geology. Geology plays a role in
determining quality and quantity of groundwater and surface water available within a region.

Today’s landscapes reflect millions of years of natural events. Because forces acting on the land
have had varying effects, vast arrays of landscapes exist throughout the earth. In order to categorize
landscapes and landforms with similar features and help distinguish between them, geologists have
divided the earth into various physiographic provinces. A physiographic province is a region containing
similar terrain shaped by geologic history. Pennsylvania is divided into six physiographic provinces, each
having a particular type of landscape and geology.

Appalachian Plateaus Province, the largest physiographic province in Pennsylvania, encompasses the
region. Using elevation, relief, and geologic structure, physiographic provinces are subdivided into
sections based on the distribution of patterns of rock formations, deformation, erosion, specific landforms,
or other geologic features (Radford University, 2005). Divided into 10 sections, the Appalachian Plateaus
Province is characterized as highland eroded by streams creating deep valleys and hilly topography. Two
sections are prevalent within the Sinnemahoning Creek watershed, the Pittsburgh Low Plateau section and
the Deep Valleys section.

Located in the Pittsburgh Low Plateau section, the Bennett Branch subwatershed is characterized by
a smooth to irregular, undulating surface, narrow, relatively shallow valleys, surface mines, and reclaimed
lands of shale, sandstone, siltstone, and coal. Local relief in the Pittsburgh Low Plateau section is low to
moderate—ranging from 101 to 600 feet—with the elevation ranging from 660 to 2,340 feet. Underlying
rock types include shale, siltstone, sandstone, limestone, and coal. Current and former surface mines have
significantly altered a portion of the region’s topography.

The remainder of the Sinnemahoning Creek watershed is located within the Deep Valleys section.
Characterized by very deep, angular valleys with broad to narrow uplands, this section contains moderate
amplitude--open folds that control valley orientation. Local relief in the Deep Valleys section is moderate
to very high with elevations ranging from 560 to 2,550 feet. Underlying rock types include sandstone,
siltstone, shale, and conglomerate.
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The bedrock geology is from the Devonian, Pennsylvanian, and Mississippian periods that occurred
during the Paleozoic Era approximately 290 to 405 million years ago. The Devonian period is named for
the County of Devonian in southwest England where Devonian outcrops are common. The Devonian
period occurred 365 to 405 million years ago. Red sandstone, gray shale, black shale, and limestone are

associated rock types (Devonian, 2007).

Pennsylvanian and Mississippian periods are separated in
order to distinguish the coal-bearing layer of the
Pennsylvanian from the layers of the Mississippian.
Estimations situate the Pennsylvanian period occurring 330 to
290 million years ago, and currently underlying 35 percent of
Pennsylvania. Cyclic sequences of sandstone, red and gray
shale, conglomerate, clay, coal, and limestone are associated
rock types (Sevon and Barnes, 2007). The Mississippian
period, occurring 365 to 330 million years ago, contained red

& : ' and gray sandstone, shale, and limestone as associated rock
Outcrop of rocks along Route 120 types.

Beyond physiographic provinces, an area can also be categorized by geologic formations. Geologic
formations of a region are continuous rock units with a distinctive set of characteristics that make it
possible to recognize and map.

In addition to physiographical regions used in describing landforms of the region, ecoregions
describe biophysical characteristics. An ecoregion is the name given to an area having a distinctive
composition and pattern of plant and animal species distribution (Washington State Department of
Natural Resources, 2003). Other features, such as climate, landform, soil, and hydrology are important in
the development of an ecosystem, and thus help define ecoregions. Although both provinces and
ecoregion delineations consider the geology of an area, the difference is that ecoregions also view the
distribution of species and ecosystems across the landscape.

The project area is within the Northern Forest ecoregion, and more specifically, the Unglaciated
Allegheny High Plateau section of the North Central Appalachians division of the Atlantic Highlands
subregion. This subregion is a maturely dissected plateau with sharp ridge tops and narrow valleys.
Characterized by extensive forest, short growing season, nutrient poor soils, and high local relief, the area
is rugged with steep valley sides, entrenched streams, and high-gradient channels (Woods, Omernik, &
Brown, 1999).

Geology has a huge impact on watershed attributes, especially on their location and presence.
Different landform structures exist in different locations due to the geology. Physiographic provinces and
ecological regions have related geology and most often overlap. The existence of plant species in a region
relies on geology, climate, and soil type.

Soil Characteristics

Soil Associations

Soil associations are comprised of two or three major soil types and a few minor soil types. The
names given to the soil association are based on the major soil types found within them. In the name they
are listed in order by the percentage of each soil type. For example, the Hazleton-Buchanan-Cookport soil
association has three major soil types—Hazleton, Buchanan, and Cookport—the Hazleton soils compose
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the largest percentage of the association followed by the Buchanan and Cookport soils. There are 17
associations within the region. Identified in Table 2-1 are brief descriptions of each of the associations.

Table 2-1. Soil Associations

Soil Association Description

Albrights-Buchanan Very deep and moderately well drained and somewhat poorly drained soils
that are nearly level to moderately steep. They are formed on uplands in
materials weathered from sandstone and shale.

Atkins-Philo-Monongahela  |Poorly drained to moderately well drained, deep, nearly level and gently
sloping soils on flood plains and terraces. The Atkins and Philo soils were
formed in recent alluvium from sandstone, siltstone, and shale while the
Monongahela soils were formed in old alluvium weathered from acid shale
and sandstone

Bath-Mardin Yellow and brown, very acidic and deep, well/moderately well drained
Buchanan-Hartleton-Leck Kill |Very deep and deep with somewhat poorly drained and well drained soils
that are moderately steep to very steep. Soils are formed on uplands in
materials weathered from sandstone and shale

Clymer-Cookport-Dekalb Deep to shallow yellowish/yellowish-brown residual accumulations
derived from fine/textured sandstone. Clymer and Dekalb soils are
extremely acidic and somewhat droughty, Cookport soils are moderately
well to somewhat poorly drained

Cookport-Hazleton Deep and very deep soils that are moderately well drained and well drained
soils that are nearly level to moderately steep soils. They are formed on
uplands in materials weathered from sandstone and shale
Cookport-Hazleton-Clymer  |Moderately well drained and well drained, deep, nearly level to moderately
steep soils on broad uplands, ridges, and hillsides on the Allegheny Plateau.
They are formed in residuum weathered from fine-grained and coarse-
grained sandstone.

Hartleton-Wharton-Buchanan |Very deep and deep with moderately well drained and well drained soils
that are gently sloping to very steep. They are formed on uplands in
materials weathered from siltstone and shale

Hartleton-Wharton- Very deep and deep with moderately well drained and well drained soils
Udorthents that are nearly level to very steep. They are formed on uplands in materials
weathered from shale, sandstone, and siltstone

Hazleton-Cookport-Ernest Moderately well drained with low permeability
Hazleton-Buchanan-Cookport |Very deep and deep with moderately well drained and well drained soils
that are nearly level to steep. They are formed on uplands in materials
weathered from sandstone and siltstone

Hazleton-Cookport-Buchanan |Very deep and deep with moderately well drained and well drained soils
that are nearly level to very steep soils. They are formed on uplands in
materials weathered from sandstone and siltstone

Hazleton-Dekalb Well drained, deep and moderately deep with moderately steep to very
steep soils on hillsides. They formed in residuum weathered from fine-
grained and coarse-grained sandstone

Hazleton-Dekalb-Buchanan |Characterized by highly permeable, well drained soils derived from the
weathering of sandstone and shale
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Table 2-1. Soil Associations (continued)

Soil Association Description

Lackawanna-Wellsboro- Deep, reddish glacial till and frost worked materials
Cattaraugus-Culvers
Leck Kill-Hartleton Albrights |Very deep and deep with somewhat poorly drained to well drained soils
that are nearly level to very steep. They are formed on uplands in materials
weathered from shale, sandstone, and siltstone

Leetonia-Dekalb Coarse and droughty soils, extremely acidic and sandy; they include many
large stones and boulders of quartz conglomerate, except in small areas of
medium-textured and less stony Dekalb soils

Rayne-Gilpin-Ernest Well drained and moderately well drained with deep and moderately deep,
gently sloping to very steep soils on hilltops, ridges, hillsides, and foot
slopes. The Rayne and Gilpin soils are formed in residuum weathered from
shale, siltstone, and fine-grained sandstone. The Earnest soils are formed in
colluvium from shale, siltstone, and sandstone.
Wharton-Cavode-Chippewa |Moderately deep residual accumulations that come from dark-brown or
gray shale and siltstone, sticky and plastic soils

(Sources: DEP, 2003b; Kopas, 1993; Goodman, et al., 1958; Eckenrode, 2007; Churchill, 1987; Pennsylvania;
Soil survey of Clearfield County, Pennsylvania)

Prime Agricultural Soils

Soils that meet certain physical, chemical, and slope characteristics are prime agricultural soils or
prime farmland (Farmland Protection Policy Act Annual Report FY 2000, 2001). These soils are
important in meeting the country’s short-term and long-term needs for food. Ultimately, these soils will
produce the highest yields with minimal input of energy and economic resources. Based upon a
predetermined set of criteria, they are designated by the U.S. Department of Agriculture (USDA) Natural
Resources Conservation Service (NRCS) in each county. The criteria typically include level to nearly
level slopes, a well drained structure, deep horizons, an acceptable level of alkaline or acid components,
and the capacity for producing food and crops. Figure 2-2 depicts areas that have prime agricultural soils
or farmland of stateside importance. There are 80 prime agricultural soils. A listing of these soils by
county is located in Appendix C.

In order for soils to be designated as prime soils they need to maintain soil qualities, growing
seasons, and moisture supply to sustain high yields of food crops. Soils need an adequate and dependable
supply of moisture from precipitation or irrigation. They cannot be excessively erodible or saturated for
long periods. They need to have acceptable levels of acidity and alkalinity, few to no rocks, and be
permeable to air and water. The length of the growing season and temperature also influence whether a
soil is a prime agricultural soil. Slopes mainly range from zero to six percent.

Farmland of Statewide Importance

Important soils, distinguished for agricultural uses, not meeting the criteria for prime agricultural
soils, may be designated as farmland of statewide importance. When managed properly, these soils
produce high yields of crops, making farmland of statewide importance and prime agricultural soils
essential to the region’s agriculture production. Some of these areas may even produce yields as high as
areas in prime farmland when conditions are favorable (Farmland Protection Policy Act Annual Report
FY 2000, 2001). Farmland of statewide importance, designated by the State Rural Development
Committee, may include tracts of land designated for agriculture by state law. Within the six counties that
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comprise the project area, 95 soils are designated as farmland of statewide importance. They are listed by
county in Appendix C.

Agricultural Land Preservation

Agricultural lands are under increasing pressure to
convert to residential or commercial developments and other
land uses. According to USDA’s Natural Resources
Inventory conducted between 1992 and 1997, more than 11
million rural acres in the country were converted to a
developed use and over half of that acreage was agricultural
land. That conversion translates into a loss of over one
million acres of agricultural lands each year, or more than
3,250 acres every day (USDA, 2000). Farm along West Creek

Pennsylvania’s farmland, in farms participating and acreage, reached its pinnacle in 1900 when two-
thirds of the state’s land use was devoted to farming. Since that time, farmland and the number of farms
has been steadily declining. As the percentage of farmland declines, the average farm size has increased,
which is in line with national trends of fewer, larger farms and an overall reduction in farmland. Between
1982 and 1997, over 420,000 acres of farmland and 767,000 acres of pasture in Pennsylvania were lost to
other land uses [Pennsylvania Game Commission (PGC), 2005a].

Pennsylvania has been aggressively pursing farmland preservation since 1988, when the Farmland
Protection Program was formed by state legislature. Since its inception, the program has preserved over
377,900 acres on 3,339 farms. With these impressive numbers, Pennsylvania leads the nation in both
acres and numbers of farm preserved. To qualify for the Farmland Protection Program, farms must be
designated in agricultural security areas. Only Clinton and Potter counties have agricultural preservation
programs within the project area (PDA, 2007a).

Agricultural Security Areas

The Agricultural Security Area (ASA) program, created by Pennsylvania legislature, is administered
at the township level. ASAs are rural, agricultural areas targeted for protection from urban development.
They receive special consideration regarding local ordinances affecting normal farming practices, state
agency rules and regulations, and in eminent domain condemnation proceedings. To be eligible for an
ASA designation, at least 250 acres must be nominated. The 250 acres do not have to be contiguous, but
individual parcels must be no less than 10 acres. Lands eligible for the program include pasture, hayland,
woodland, or cropland (PDA, 2006).

Within the project area, this program is not highly utilized, partially because of the minimal of
agricultural land use in the region. There are 6,120 acres (9.56 square miles) enrolled in ASA accounting
for less than one percent of the land use. Figure 2-2 identifies the ASA. Additional agricultural lands
should enroll in the ASA program to preserve the land for agricultural purposes.

The benefits to the landowner are: limited government ability to condemn land for roads, parks, and
other infrastructure projects; municipal agreement not to create “nuisance laws” including odor and noise
ordinances, which may limit agricultural practices; and eligibility of landowners to sell the development
rights of their farm as a conservation easement to the Commonwealth of Pennsylvania (Farmland
Preservation).
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An easement is a deed restriction to protect its natural resources that landowners voluntarily place on
their property with another entity that establishes a material interest in the property to protect its natural
resources (American Farmland Trust, 1998). With an easement agreement, the owner authorizes the
easement holder to monitor and enforce restrictions set forth in the agreement, and ensures that the
property be protected indefinitely.

Clean and Green Program

Pennsylvania administers the Clean and Green program, which provides incentives to landowners for
preservation of agricultural lands and forestlands. The program provides real estate tax benefits by taxing
land based on its “use value,” rather than its market value. The program is available to landowners who
own 10 or more acres of qualifying land or earn an annual gross income of more than $2,000 from
farming. More information about the Clean and Green Program is available on the Pennsylvania
Department of Agriculture’s website at http://www.agriculture.state.pa.us/agriculture/cwp/
view.asp?a=3&0=129083.

Conservation Reserve Enhancement Program (CREP)

CREP is a voluntary, federal program designed to reward landowners for implementing conservation
practices on portions of their land. CREP is designed to improve water quality, benefit wildlife through
habitat development and financially reward participating landowners. Administered by the USDA Farm
Service Agency and implemented by the NRCS, CREP in Pennsylvania is supported by many
conservation partners, such as Pennsylvania Department of Environmental Protection (DEP), PGC,
Western Pennsylvania Conservancy, and Chesapeake Bay Foundation.

Landowners receive reimbursements for the installation of CREP practices, annual rental payments,
and additional cash awards over a 10 or 15-year period. CREP practices include streambank fencing,
livestock watering systems, and native tree and grass plantings. The environmental benefits of CREP are
multiple and focus on improving water quality, strengthening and developing wildlife habitat, and
encouraging landowners to be actively involved in conservation efforts (CREP, 2006).

More information about CREP is available on the Pennsylvania Game Commission’s website
http://www.pgc.state.pa.us/crep/site/default.asp or by calling 1-800-941-CREP.

Land Use

Evaluating the land use of a specific region can reveal a
significant amount about that region. Land uses can provide clues
about the major economic catalysts in a region, and offer a glimpse
into its past. Looking at a region’s land use can even identify
trends not seen from everyday observation, such as insights into
possible sources of environmental degradation. It is important to
continually monitor land-use changes in a region in order to
inform decision makers regarding planning and natural resources
protection.

Open space dominates the landscape, with 89 percent of the ~ through out the region
landscape in forestlands, 5.4 percent in shrub and grasslands, and
3.1 percent in agricultural uses. Development accounts for 1.5 percent of the land area. Water and
wetlands account for less than one percent of the land use. Barren lands, primarily comprised of mined
areas, make up about 0.25 of a percent. Table 2-2 and Figure 2-3 depict the existing land use.
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Forestry

Forests provide a variety of resources, including timber, wildlife habitat, water filtration, aesthetics,
recreation, and employment. Over 90 percent of the nations’ threatened and endangered species have
some of their habitat on private forestlands (Koehn, 2005).

In 1630, an estimated 95 percent of Pennsylvania was forest. Harvesting timber to support a growing
nation reduced the forest coverage of Pennsylvania to 30 percent by 1907. Over the past century, the
number has rebounded; and today, Pennsylvania Department of Conservation and Natural Resources
(DCNR) estimates the majority of Pennsylvania’s land area is forested (2004).

Nationally, Pennsylvania ranks number
one in hardwood production. Seventeen
million of Pennsylvania’s 28 million acres
are covered by forest. Private landowners
own the majority of forest in Pennsylvania,
with 12.5 million acres—74 percent. State
forest and state game lands make up 22
percent of Pennsylvania’s forest, and three
percent is national forestland (Bureau of
Forestry). Within the project area, there are
four state forests EIk, Moshannon, Sproul,
and Susquehannock.

Throughout Pennsylvania, forestry is a
key component to both the history and
future of many communities. Before
settlement in the region, the landscape was
vast forestland, home to numerous species
of large game animals including elk, bear,
and panthers. Today, the region remains an
immense forestland accounting for 89
percent of the landscape. The majority of
the forestland—74 percent—is deciduous,
while 20 percent is mixed, and six percent is
coniferous.

The lumber industry, started in the
region in the 1800s, is a major component
of the local economy. Many livelihoods are
based on the forest industry. Within
Cameron, Clearfield, Clinton, Elk, McKean,

Table 2-2. Current Land Use

Percent
Square of Land

Land-Use Type Miles Area
Forest 934.744 | 89.00%
Deciduous Forest 692.502 | 65.93%
Evergreen Forest 54.495 | 5.19%
Mixed Forest 187.747 | 17.88%
Open Land 56.72 5.40%
Shrub/Scrub 45.73 4.35%
Grasslands/Herbaceous 10.99 1.05%
Agriculture 32.202 | 3.07%
Pasture/Hay 29.344 | 2.79%
Cultivated Crops 2.858 0.27%
Development 15457 | 1.47%
Developed, Open Space 12217 | 1.16%
Developed, Low Intensity 2.11 0.20%
Developed, Medium Intensity 0.912 0.09%
Developed, High Intensity 0.218 0.02%
Wetlands 7.226 0.69%
Woody Wetlands 4.861 0.46%
Emergent Herbaceous Wetlands 2.365 0.23%
Barren Land 2.572 0.24%
Water 1.395 | 0.13%

and Potter counties, the forestry industry adds $97.1 million to Pennsylvania’s economy. Value-added
industries, such as wood and paper products, add an additional $279.4 million (Jacobson & Seyler, 2004).

The region’s forestry history is recognized through its inclusion in the Pennsylvania Lumber
Heritage Region (LHR). The LHR is one of 11 heritage regions covering much of the Pennsylvania
landscape. The designation recognizes the forested landscapes that dominate the project area.

Forest Management

Forest management is the art and science of structuring a forest to promote a desired outcome.
Skilled foresters use silviculture (the art and science of controlling the establishment, growth,

2-7




Sinnemahoning Creek Watershed Conservation Plan Chapter 2. Land Resources

composition, health, and quality of forest and woodlands) to meet the diverse needs and values of
landowners and society on a sustainable basis (Helms, 1998). The type of management used may differ
depending on these goals. Common types used in Pennsylvania often fall under the categories of “even-
aged” versus “uneven-aged” management.

Even-aged management methods harvest all trees in a stand at one time or in several cuttings over a
short time to produce stands of all or nearly the same age. This management method is commonly applied
to achieve a forest comprised of shade-intolerant trees, such as black walnut, cherry, poplar, oak, Virginia
pine, and table mountain pine. Typical management practices include clear-cutting, seed tree, and
shelterwood.

1. Clear-cutting: The removal of all trees and most, if not all, woody vegetation from an area,
leaving maximum growing space and resources available for the next generation. If done in
an appropriate area, it can allow for rapid seedling growth and recolonization

2. Seed Tree: A heavy removal of trees within a forest, leaving some remaining mature trees for
seed dispersal and regeneration purposes

3. Shelterwood: A heavy removal of trees within a forest, leaving some trees uncut to provide a
seed source for regeneration. Once regeneration is established, multiple cuttings may occur
removing the remaining trees

Uneven-aged management is used to maintain a stand with trees of varying ages—from seedlings
to mature. Trees are harvested selectively to maintain shaded conditions. It is most often used to promote
stands comprised largely of shade-tolerant species, such as sugar maple, and beech (Penn State, 1995).
Typical management practices include individual section cutting, group selection cutting, and high-
grading.

1. Individual Selection Cutting: A cutting of individual trees (economically valuable and non-
economically valuable) used to protect forests health and multi-dimensional forest structure

2. Group Selection Cutting: Similar to individual selection cutting, but involves cutting small
groups of trees

3. High-Grading: Involves cutting the biggest, most profitable trees in a stand leaving smaller,
weak trees remaining. Also referred to as selective cutting or diameter limit cutting, some
foresters view this as an even-aged technique, but it is rarely recommend as a sustainable
management technique

Though specific management practices may be favored, these practices may not be appropriate for
all types of stands. Forest management needs to be specific for each individual forest. No one practice can
be recommended as the best or worst practices because of the varying characteristics and factors that exist
for each forest. However, it is recommended that forest landowners work with a professional forester to
manage their land to its greatest potential.

Pennsylvania Bureau of Forestry, administered by DCNR, offers a cost-free Forest Stewardship
Program. Landowners can receive forestry management advice and develop a Forestry Management Plan
for their properties.
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Agriculture
In Pennsylvania, the number of farms and amount of farmland has been steadily declining. In some

areas, development pressures are to blame. It is more profitable for landowners to sell their properties as
opposed to farming the property. In 1959, there were 100,051 farms in Pennsylvania covering 11.9
million acres. As of 2001, there were 59,000 farms remaining, covering 7.7 million acres. As
technological advances in the agricultural industries are developed, productivity increases, decreasing the
amount of land needed (Shields).

Within Cameron, Clearfield, Clinton, Elk, McKean, and Potter counties there were 468,826 acres in
agricultural use in 1959. In 2001, that area decreased to 255,000 acres. There are 20,609 acres of
agricultural land cover within the Sinnemahoning Creek watershed, of which 91 percent is used as pasture
or hay land (Shields; PASDA).

Agriculture is still an important sector for employment and the local economy. Many livelihoods are
based on the agricultural industry. Within the counties of the project area, the agricultural industry added
approximately $72.4 million to the Pennsylvania economy in 2002. The majority— $49.6 million—was
generated from livestock. This was a 20 percent increase from 1997 [USDA National Agricultural
Statistic Service (NASS)].

Agricultural Management Practices

In managing agriculture, a series of sustainable principles and recommendations known as best
management practices (BMPs) are utilized. Implementation of these practices minimizes the harmful
impacts to the land and water, and can improve heard health and crop yields. Practices include techniques,
such as streambank fencing, livestock fencing, manure storage facilities, remote watering systems, and
nutrient management. For more information on these practices and others, you can contact your local
cooperative extension or conservation district.

Oil and Gas Exploration

For over a century, oil and gas exploration has been a common fixture. Pennsylvania’s history of oil
and gas exploration dates back to 1859, when the world’s first intentional and successful oil well was
drilled in Venango County, near Titusville. Until oil fields were discovered in Texas during the 1900s,
western Pennsylvania generated over half of the world’s petroleum supply. Pennsylvania’s annual
contribution to the national petroleum supply since 2000 is less than one percent, but is still notable due to
the (_j|st|_ngmsh|ng . Table 2-3. Wells Drilled in Watershed Municipalities
lubrication properties of
Pennsylvania crude oil

(Shultz, 1999). County 2009* 2008 2007 2006 2005 2000
Cameron County 1 2 2 0 0 0
) /35 thte dﬁ;ma”d for | Clearfield County 23 | 24 | 28 | 22 | 64 22
oil and natural gas grows :
around the world, Clinton County 0 1 0 0 0 0
exploration for these Elk County 29 41 41 33 10 11
resources expands as McKean County 29 41 4 8 25 0
well. Due to increased Potter County 8 21 29 25 9 0
demand, and therefore, TOTAL 90 130 104 88 108 33

increased prices; oil and (Note: Only sites located within the municipalities of the Sinnemahoning Watershed

gas exploration in are included. Other wells may have been drilled within other portions of the counties.)

Pennsylvania has been *The 2009 data only includes data as of December 6, 2009

expanding since the (Source: DEP, 2009b)
1970s, and even more so

in recent years (Table 2-3).
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The U.S. produces 30 trillion cubic feet of natural gas annually. Since the detection of natural gas
within the Marcellus Shale formation, the interest in natural gas well drilling in Pennsylvania has
increased. It is estimated that Pennsylvania has 2.8 trillion cubic feet of natural gas available for
development. In 2007, Pennsylvania ranked 15" in natural gas production and is the only state among the
top 15 producers that does not charge a severance tax on natural gas production (Cattabiani & Worden,
2009).

A good indicator of future drilling activities in the region is the number of new drilling permit
applications issued. In 2007, the DEP issued 7,241 oil and gas well drilling permits, which represents a 19
percent increase from 2006. Within Cameron, Clinton, Elk, McKean, and Potter counties 1,801 oil and
gas well permits where issued, of which only a portion are located within the project area (DEP, 2008e).

Sinnemahoning Creek watershed is located in the region of Pennsylvania likely to produce natural
gas. Portions of Elk and Clearfield counties are already producing gas, while the Potter County portion
has an underground gas storage area (Flaherty & Flaherty 111, 2002). Figure 2-4 identifies active, inactive,
and abandoned well sites.

Marcellus Shale
The Marcellus shale is the second largest shale formation in the U.S. and is among the top natural
gas shales in the world. Found in the Appalachian Region it extends 575 miles through West Virginia,
Ohio, Pennsylvania, and New York. It received its name from the discovery of the first outcrop in
Marcellus, New York in 1839. Formed during the Devonian period, it is a slightly radioactive black shale
with a low density and is organically rich.

In 2002, it was believed that 1.9 trillion cubic feet of natural gas was available for development
within the Marcellus Shale formation in Pennsylvania. Since then, additional studies have been
conducted, and now based on new techniques, the Marcellus Shale formation is believed to have the
potential to produce 500 trillion cubic feet of natural gas. It is believed that the amount of natural gas
produced from the Marcellus Shale formation could support the entire U.S. for two years.

Natural gas recovery within the Marcellus shale formation is a relatively new industry in
Pennsylvania. The number of permits issued for Marcellus shale gas wells increased from 475 permits in
2008 to 1,994 permits in 2009. However, due to the increased interest it is estimated that 5,200 permits
will be issued in 2010 for Marcellus shale gas wells.

Natural gas within the Marcellus shale formation occurs within pore spaces, fractures, or breaks in
the shale. It can also be absorbed in mineral grains and organic material. The Marcellus gas is an
unconventional gas meaning that it requires stimulation and work in order to recover it. The majority of
the gas is located within pore spaces, which are fine and poorly connected, making it difficult for the gas
to escape. Gas that is naturally discharged escapes very slowly. Utilizing hydrofracturing techniques—
blasting large amounts of water, sand, and other chemicals at the shale causing it to fracture—can
establish a network for the natural gas to easily flow through the created cracks and into wells.

When drilling for natural gas, a vertical well is bored into the ground. In order to increase
permeability and recover the gas from the Marcellus formation, horizontal drilling and hydrofracturing
are used. When horizontal drilling techniques are used, the cost can more than double, but productivity
can increase by 15-20 times.
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Hydrofracturing techniques work well in recovering

the gas; however, it requires a large volume of water, What’s in the Slick Water?
which becomes contaminated during the process. This -
technique was used to recover gas in the Barnett Shale Friction Reducer:

formation in Texas, which required an average of three An organic polymer or potassium chloride

million gallons of water for one well.
Wetting agent:

In addition to the thousands of gallons of water, A non-ionic surfactant or soap
chemicals—including a friction reducer, wetting agent o
biocide, and scale inhibitor—are added to create slick _ Biocide: )
water. The slick water mixes with water naturally found in EXE R ) oI ol el -l i
the formation to create the fracturing solution, termed Sl
“frac” water. Each drilling company is required by law to

. ; ; Scale inhibitor:
provide the DEP with the material safety data sheet for the An organic polymer or phosphonate

slick water. Appendix R provides a summary of hydraulic
fracture solutions used within the Marcellus shale
formation.

The necessary use of this volume of water and the resulting contamination has caused drilling for gas
in the Marcellus Shale to be met with resistance. One of the main concerns is that only 5-10 percent of
the injected water is recovered leaving the majority of water and chemicals underground where they have
the potential to cause additional problems. The development of a method for fracturing the formation
without contaminating millions of gallons of water and efforts to increase recovery rate are imperative.

Wastewater production from Marcellus shale gas extraction efforts in Pennsylvania is estimated at
7,000 million gallons per year with current treatment capacity of only 550 million gallons a year.
Currently three types of treatments are being used—pretreatment and discharged at publicly owned
treatment works, evaporation with and without pretreatment, and chemical precipitation followed by
discharge, recycle, or evaporation.

Efforts to recycle frac water are currently being explored and implemented. Before the frac water can
be reused it needs to be filtered and treated. The reuse of the recycled water can decrease cost to the
drilling companies and reduce the amount of water being withdrawn from area streams. Further studies
are needed to increase frac water recovery, recycling opportunities, and wastewater treatment to ensure
that the discharged water meets the standards of the receiving waters where it will be discharged.

In 2009, 39 Marcellus shale wells were drilled within the municipalities of the Sinnemahoning Creek
watershed. Of these 39 Marcellus shale wells 74 percent of them utilized horizontal drilling techniques.
Within the Susquehanna River watershed—of which Sinnemahoning Creek is part—Susquehanna River
Basin Commission regulates the rate and volume of water withdrawals. Withdrawals for hydraulic
fracturing for the year utilize the same amount of water that is withdrawn for power production in three
days. However, less than 50-70 percent of the water used is recovered and what is recovered is
categorized as a waste product. For more information about Marcellus shale and gas well drilling visit
Penn State Cooperative Extension’s website at http://naturalgas.extension.psu.ed/publications.htm.

Mining

Early coal mining gave little thought to the long-term environmental impacts that would occur from
the practices. However, as awareness of the environmental harm caused by mining increased, regulations
to address the issue improved. In 1971, Pennsylvania enacted the Surface Mining Conservation and
Reclamation Act, and followed in 1977 by the federal government passage of the Surface Mining Control
and Reclamation Act, which closely modeled the Pennsylvania regulation. With the creation of these
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regulations, mining activities had guidelines to follow and state and federal oversight of the projects
(DEP, 2005c).

The southwestern portion of the watershed, particularly
the Bennett Branch subwatershed, has a long history of coal
mining, which continues today. The majority of the mining
activities are concentrated in the Bennett Branch subwatershed
due to the geological makeup of the region. Sterling Run, a
subwatershed of Driftwood Branch Sinnemahoning Creek, has
also experienced significant mining actives. Figure 2-4.
identifies active and abandoned mining activities and active
reclamation projects.

A number of mining operations are actively mining and
numerous abandoned mine sites exist. As of March 2008, there
were 30 active mining permits issued in the watershed. Some
of these operations are revisiting previously mined areas,
reclaiming impacts left by the initial mining operation. Through re-mining impacts caused by earlier
mining practices can be corrected and treated while additional natural resources are obtained. This is a
win-win situation; the mining companies make a profit while contaminated lands are reclaimed.

An active mining site within the Bennett
Branch subwatershed

Current mining operations work under stricter regulations than those preceding them, but still raise
concerns among area residents. Most resident concerns are related to protecting the quality of their water.
Due to rural characteristics and wildness of the region area residents rely on groundwater supplies
through private wells to provide their water. In some areas of Pennsylvania, mining activities have
contaminated the water supply leaving home owners with polluted drinking water. More information
about residents concerns is located within the Issues and Concerns chapter.

Abandoned Mines
Once all the economically recoverable coal is removed from a mine, the mine is shut down, and the
mine operator moves on to the next site. The story of the coal mine, however, often lives on long past the
closing of the mine. Abandoned coal mines are a significant hazard throughout western Pennsylvania.
Abandoned mines have left behind a legacy of un-reclaimed land and water quality problems that many
are striving to correct.

Some of the most potent legacies of abandoned mines
are the discharges of polluted water that significantly degrade
nearby waterways. The discharges may contain metals,
sulfates, and/or acids. Abandoned mine discharges are
usually located in close relationship to the inactive coal
mining sites.

Pennsylvania Bureau of Abandoned Mine Reclamation
(BAMR), a division of DEP, is working to remediate hazards
and impacts of abandoned mine drainage in the Bennett , N
Branch subwatershed. BAMR has invested more than $11.5 BB
million towards remediation and restoration of local This settlement pond is one of many
abandoned mine lands. Table 2-4 identifies abandoned ming ~ P2$%ive abandoned mine drainage
land reclamation efforts occurring in the Bennett Branch Zeatme”t systems within the Bennett

ranch subwatershed
subwatershed as of 2007.
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Table 2-4. Abandoned Mine Land Reclamation Efforts

Site Site Name Status Amount Acreage
OSM 24(3895)101.1 Winslow Hill 111 Completed $391,297 28.8
OSM 24(3894)101.1 Winslow Hill 111 Completed $560,684 12.6
OSM 24(0519)101.1 Kersey Construction | $2,769,634 74.4
OSM 24(0525)101.1 Gray Hill Construction | $2,726,632 94
OSM 24(0521)101.1 Caledonia Northwest Construction| $550,605 18
OSM 24(0515)101.1 Weedville Design NA NA
OSM 24(0504)101.1 Tyler Run Design NA 42.4
OSM 24(3898)101.1 Porcupine Hollow Construction | $1,156,042 49
COE Site 3895 Passive Treatment System Construction| $407,477 NA
OSM 24(Dents Run) Pass through grant to Bennett Branch Construction | $3,028,000 NA

Watershed Association
OSM 24(1934) P&N Mine Site and Box Cut Construction | $328,000 NA
OSM 24(3890)101.1 Winslow Hill IV Design NA 38
OSM 24(3890)101.1 Dents Run Bid NA 50
COE Site 3888 Passive Treatment System Completed $158,133 NA
COE Site 3893 Passive Treatment System Completed $515,987 NA
COE Site 3893 Surface Mine Reclamation Unknown $311,000 8
Discharge 17, Site 1934 |Potential Lime Doser on Porcupine Run | NA NA NA
Hollywood Treatment Plant

(Source: DEP, 2007)

Developmental Pressure

The rural address and rugged terrain keep this region primarily undeveloped. Large amounts of
public lands already exist protecting the region’s natural resources and communities from development.
The steep slopes common throughout the area also hinder would be developers. Three Keystone
Opportunity Zones are located in the region. Two—Barton Street and Catalano Property—are located in
Emporium and one is located at the Saint Marys Airport Industrial Park. These locations, along with
brownfield sites—identified later in this chapter—are primarily the areas capable of undergoing

development.

Land Ownership

The majority of the Sinnemahoning Creek watershed—60 percent—is under public ownership by
DCNR and PGC. DCNR operates six state parks and portions of four state forests in the region, while
PGC oversees portions of seven state game lands. Figure 2-5 displays the public and managed lands
within the Sinnemahoning watershed.

Critical Areas

Critical areas have constraints that limit development and various other activities. Critical natural
areas contain rare, threatened, or endangered species; natural communities of concern; or significant

ecological and geological landscapes worthy of protection. Steep slopes, ridgetops, floodplains,

streambanks, and wetlands are examples of critical natural areas. Figure 2-6 displays the environmentally

sensitive areas.
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Landslides

A landslide is the movement of earth, rocks, or debris down a slope under the direct influence of
gravity. Most landslides occur in areas with steep slopes where loose colluvial soils exist. They can occur
gradually moving millimeters per year or rapidly as a mass. The speed at which it moves depends upon
the angle of the slope, material type, and water content (U.S. Geological Survey (USGS), 2005).

Typically, landslides occur as a secondary or reactionary event to a natural disaster—such as severe
storms, hurricanes, earthquakes, and floods—that can cause more damage than the initial disaster.
Activities and influences of people are major factors for the increased damage caused by landslides.
Factors, such as stream erosion, earth-moving activities, soil characteristics, weakened or fractured rock,
mining debris, and weather, can determine the occurrence of a landslide (Delano & Wilshusen, 2001;
USGS, 2005).

Landslides cause damage to transportation routes, utilities, and buildings. They can create travel
delays and other side effects. The threat of landslides should always be assessed while planning any
development project. Proactively avoiding a landslide is much cheaper as opposed to the clean up and
repair that is required after a landslide. If development within landslide-prone areas is ultimately chosen,
additional precautionary measures during development, such as additional drainage features and proper
site planning, are essential to minimize the risk of a landslide (Delano & Wilshusen, 2001).

Landslide Hazards Program (LHP) was established as a part of the United States Geological Survey
(USGS) in the mid 1970s. There role is to reduce long-term losses from landslide hazards by improving
the understanding of the causes of ground failure and to suggest strategies to mitigate these causes.
Through information gathering, research, and responding to emergencies and disasters LHP is able to
produce scientific reports to a variety of audiences. Within Landslide Hazards: A National Threat, the
Sinnemahoning Creek watershed is identified as being located within a region of the U.S. that has a high
to very high potential for the occurrence of a landslides (USGS, 2005).

Subsidence Areas

Subsidence is the downward movement of surface material involving little or no horizontal
movement. Occurring naturally due to physical and chemical weathering of certain types of bedrock,
subsidence usually occurs locally as a result of underground mining, excessive pumping of groundwater,
or subsurface erosion due to the failure of existing utility lines. Subsidence usually occurs slowly over a
long period, but also can happen rapidly. The development of a sinkhole, for example, occurs when the
support of the land is gradually removed, causing the land surface to sag and finally collapse, leaving a
hole or cavity. Although subsidence is hot common in the watershed, the potential exists, especially in the
southwestern portion where abandoned coal mines exist (Kochanov, 1999).

Sinkholes
A sinkhole is a subsidence feature that can form rapidly. It is characterized by distinct breaks in the
land surface and the downward movement of the surface materials into the resulting hole or cavity.
Sinkholes only occur in certain parts of Pennsylvania underlined by carbonate bedrock, typical in central
and eastern parts of the Commonwealth. This region is generally not affected by sinkholes, unless mine
subsidence causes them.

Mine Subsidence
Mine subsidence is the movement of ground surfaces because of the collapse or failure of
underground mine workings. In active, underground mining operations using longwall mining or high
extraction pillar recovery methods, subsidence usually occurs concurrently with the mining operation in a
predictable manner.
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In abandoned mines where rooms and unmined coal pillars are often left in various sizes and
patterns, it may be impossible to predict if and when subsidence will occur. Mine subsidence resulting
from abandoned room-and-pillar mines is generally classified as either sinkhole or trough subsidence.

Sinkhole subsidence occurs in areas overlying shallow room-and-pillar underground mines. The
majority of sinkholes develop where the amount of cover is less than 50 feet. They are typically
associated with abandoned mines. DEP will no longer authorize underground mining beneath structures
where the depth of overburden is less than 100 feet, unless the subsidence control plan demonstrates the
proposed mine will be stable and that overlying structures will not suffer irreparable damage. This type of
subsidence is fairly localized and is recognized by an abrupt depression evident at the ground surface as
overburden materials collapse into the mine void.

Subsidence troughs over abandoned mines usually occur when the overburden sags downward due to
the failure of remnant mine pillars. The resultant surface effect is a large, shallow, broad depression in the
ground, which is usually elliptical or circular in shape. The flow of streams may be altered or disrupted,
and surface cracks may occur, particularly near the edge of the trough.

A need exists to research areas where mining occurred in the past to determine the risk of
subsidence. Homeowners should check with DEP to determine if their property is susceptible to mine
subsidence and secure insurance through the PA Mine Subsidence Insurance Fund, if necessary.

Erosion and Sedimentation

Erosion is the transfer of soil particles through air or water. The relocation of these particles is
sedimentation. Erosion and sedimentation are natural earthmoving processes, but the extent of this
movement can be greater than normal due to poor land-use practices. Erosion and sedimentation is a very
serious issue, with the potential to cause significant degradation to an area’s waterbodies.

Erosion is common along streambanks, steep slopes, and ridgetops. Streambank erosion occurs when
the land adjacent to the waterway erodes and deposits sediment into the waterway. Typically, erosion is
accelerated by improper land uses and a lack of vegetation along the streambank. VVegetation anchors soil
in place, preventing it from washing away during high stream levels or heavy rains. However, if the
vegetation is removed or inadequate, the soil is easily washed into the waterbody. A lack of vegetation
also leaves soils vulnerable to high winds, which can induce erosion.

An increase in sediment in the waterbody itself is a cause
for concern, as it alters native aquatic habitats. Excessive
sedimentation clouds the water, which reduces the amount of
sunlight reaching aquatic plants. It covers fish spawning areas
and food supplies, and may clog their gills. Other pollutants
attached to soil particles are deposited in waterbodies with the
sediment. Downstream, sediment settles out of the water and is
deposited in a new location, which can significantly alter the
channel and flow of the stream.

e s .. Erosion occurring throughout the terrestrial portion of a
Siltation fences are used to control the  watershed also can have a negative impact on the region’s
loss of'soil from a construction site. This \yaterbodies. Soil eroded off construction sites, timber
particular siltation fence is termed a operations, or agricultural operations eventually reaches

super siltation fence” and is located at o0y sireams, further exacerbating sedimentation problems.
an AMD remediation project within the

Bennett Branch subwatershed
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In an effort to combat this problem, DEP and Pennsylvania Code regulate the disturbance of earth
materials leading to erosion and sedimentation. Disturbances include any earth moving activities, such as
timber harvesting, construction activities, agricultural plowing and tilling, etc. Disturbances of less than
5,000 square feet are required to minimize the potential for accelerated erosion and sedimentation through
the implementation and maintenance of best management practices. Disturbances over 5,000 square feet
must have a soil and erosion control plan on site. It is critical that these plans are implemented and
monitored to ensure their effectiveness (Pennsylvania Code, 2008).

Fish and Wildlife Habitat

Habitats are the natural environments upon which animals
and plants depend. Healthy habitats are important to maintaining
a diversity of biological resources. Interferences and changes to
habitats affect the variety of plants and animals that depend on
them. Habitats where rare, threatened, and endangered species
reside are critical in nature. Important habitats in the watershed
include forested and riparian areas, floodplains, and wetlands.

Riparian Corridors
Riparian corridors are lands located next to a body of water.
When densely vegetated, they serve as a buffer against polluted

. h > ' e Butterflies, like this monarch butterfly,
runoff and provide habitat corridors for many species of wildlife. rely on the presence of native

The Water Resources and Biological Resources chapters provide  wildflowers to survive
specific information about riparian corridors and their benefits.

Floodplains
A floodplain is the land adjacent to a waterway that dissipates floodwaters over the land surface

thereby reducing the flow of flood waters. These scenic and valuable habitats are beneficial in reducing:
streambank erosion and sedimentation, flooding downstream, loss of property, and the degradation of
water quality. Some people even consider floodplains to be a natural sponge due to their ability to absorb
and slowly release floodwaters recharging groundwater and decreasing the velocity and volume of flood
waters. Floodplains also help improve water quality by trapping sediment and capturing pollutants similar
to the role of wetlands.

Floodplains are delineated by the frequency of flooding events that cover them with water. The
“100-year” flood is a flood that has a one percent chance of occurring in a given year, and thus a 25-year
flood has a 25 percent chance of occurring in a given year.

Floodplains often contain rich sediments, as occasional flooding deposits nutrient rich soils from the
floodwaters. Floodplains are also inhabited by unique plants and wildlife accustomed to the periodic
inundation. Many species found within floodplains are seldom seen in other areas. More information
about floodplains and the species that thrive in them is located in the Biological and Water Resource
chapters.

Wetlands
Wetlands are “areas that are inundated or saturated by surface or ground water at a frequency and
duration sufficient to support, and that under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions” (U.S Army Corps of Engineers, 2002). Wetlands are
delineated according to hydrology, soil type, and vegetation. Whether constructed or naturally occurring,
wetlands have a variety of appearances. Standing water, inundated soils, or an apparently dry field can be
a wetland.
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Wetlands are a vital component to a healthy watershed as they provide many unique and critical
functions. More information about wetlands is discussed in the Water Resources chapter.

Wind Energy
In search for alternative energy, a variety of methods are being explored. One of the front-runners in

Pennsylvania is wind energy. Wind energy is a sustainable, economical, and fast growing alternative
energy source. It reduces some of the negative effects of fossil fuel electricity generation.

Although not identified within the top 25 sites for wind energy potential, Pennsylvania has moderate
potential. DEP estimates there is a potential to generate 45 billion kilowatt-hours annually.

In order to establish a wind farm six components are needed and include (DEP, 2002):

* Open land—each turbine requires a 15-foot diameter area with no vegetation. Typically, one
turbine is situated per every eight acres of land

* Wind turbines—supported by towers reaching over to 200 feet generate electricity at wind
speeds between seven and 35 mph

e Transmission lines—proximity to transmission lines is an important factor in generating
electricity to sell to a utility

* Substation—changes voltages to match voltage of transmission line

* Weather station—used to collect wind data in order to adjust turbines for maximum efficiency

* Access roads—needed to facilitate construction and maintenance at the site

Areas desired for wind energy coincide with areas of ecological significance. Forest ridges and other
landscapes where high wind speeds are generated, often are also the most biologically rich forests and
streams in the Commonwealth. For this region, site selection for establishing wind farms can be very
controversial.

Issues about wind farms vary among nuisance, safety, and ecological concerns. Nuisance issues
include spoiling views, noise, excessive lighting, and interference with communication signals, such as
television. Impacts to wildlife include bird and bat mortality, habitat loss and fragmentation, and
interfering with migration patterns (American Wind Energy Association).

A wind farm proposed within miles of Cherry Springs State Park would be the first in the
Pennsylvania Wilds region. Opponents against the selection of the site worry that the lighting from the
established turbines will degrade the only dark sky preserve east of the Mississippi. Proponents for the
site feel the site’s location 13 miles away from the Cherry Springs State Park will not affect stargazing,
and would be an economic benefit to their community (Anonymous, 2007).

Additional information about wind farms and wind energy can be obtained from various websites
identified in Appendix P: Useful Websites.

Hazardous Areas

Hazardous areas have or could have potentially hazardous materials or conditions. Hazardous areas
include Superfund sites, hazardous waste haulers and storage facilities, illegal dumpsites, auto salvage
yards, landfills, brownfield sites, and abandoned mines.

Comprehensive Environmental Response Compensation and Liability Act
The Comprehensive Environmental Response Compensation and Liability Act (CERCLA),
commonly known as Superfund, enacted in 1980, provides broad federal authority to respond directly to
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releases of hazardous substances that may endanger public health or the environment [U.S.
Environmental Protection Agency (U.S. EPA), 2004]. By creating a tax on the chemical and petroleum
industries, a trust fund was established to provide for cleanup when no responsible party can be identified.
In 1986, the Superfund Amendment and Reauthorization Act (SARA) amended CERCLA.

Short-term and long-term action responses were identified in the law. Short-term actions require
prompt response for releases or threatened releases. Long-term responses permanently and significantly
reduce the dangers associated with releases or threats or releases of hazardous substances that are serious,
but not immediately life threatening. These actions are conducted only at sites listed on U.S. EPA’s
National Priorities List (NPL).

Pennsylvania Pressed Metals is the only CERCLA site identified within the project area. Located in
Emporium, Cameron County, the site is not included on the NPL.

Resource Conservation and Recovery Act

The Resource Conservation and Recovery Act (RCRA)—a federal statute—regulates the
transportation, handling, storage, and disposal of solid and hazardous materials. Federal facilities may
control regulatory responsibilities, including obtaining permits, identifying and listing hazardous waste,
adhering to procedures when transporting or disposing of waste, developing risk management plans, and
managing records (EPA, 2002). Requirements for underground storage tanks, including cover tank
design, operation, cleanup and closure, are also contained in RCRA. There are 29 RCRA sites in the area;
listed in Appendix E.

Illegal Dumpsites

Remote areas, streambeds, hillsides, back roads, and old coal mines are often inundated with old
tires, appliances, and other items that people no longer want. These illegal dumps grow with continued
use over time, and can cause a variety of environmental and health impacts. Dumpsites pose a direct
threat the health and safety of humans, plants, and animals. They have the potential to attract disease-
spreading pests, such as mosquitoes and rodents. Dumpsites have the potential to pollute the soil, surface
and groundwater, and air quality depending on the materials that are disposed of at the site. They affect
the esthetics of the area, property values, and landowner liability.

While municipalities often identify and clean-up illegal dumpsites that occur on municipal properties
or large dumps that occur in remote areas; it is the responsibility of a property owner or individual caught
in the act to clean-up an illegal dumpsite. Elk and McKean counties have had illegal dump surveys
completed. These surveys access and document the location and size of illegal dumpsites. Illegal
dumpsites were identified at 17 sites within the EIk County portion of the project area through PA
CleanWays’ lllegal Dump Survey. Site 27 has been cleaned up by employees of Elk State Forest. No
illegal dumpsites were documented within the McKean County portion of the Sinnemahoning Creek
watershed, during the Illegal Dump Survey. Surveys for Cameron, Clearfield, and Potter counties, have
not been conducted as of 2008. Table 2-5 identifies dumpsites identified in the Illegal Dump Surveys.

PA CleanWays chapters and affiliates throughout the state work to clean up and prevent illegal
dumping through action and education. Three associations of PA CleanWays operate within the
watershed—Clinton County affiliate, EIk County chapter, and McKean County chapter. Cameron,
Clearfield, and Potter counties currently have no chapter or affiliate of PA CleanWays.

An lllegal Dumping Enforcement Officer operates under the Elk County Solid Waste Authority to
patrol and prosecute illegal dumping activities throughout the county (Russ Braun, Jones Township).
Local businesses, organizations, or clubs often “adopt” rural roadways, trails, and/or waterways to help
curtail illegal dumping. These volunteers pick up trash in their adopted areas two to three times per year,
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similar to the Adopt-A-Highway Program run by Pennsylvania Department of Transportation. County
governments or volunteer groups organize chapters and affiliates of PA CleanWays.

Table 2-5. lllegal Dumpsites

Distance  Visibility
Site Calculated From From
# Municipality Site Name Tons Waterway Roadway Road Type  Terrain
16 |Jones Township  |Glen Hazel Rd Site 2 0.5 Within 50 ft No |State Road Medium
Slope
18 |Jones Township  |Stony Hill Road 0.25  |More than Yes  |Municipal Medium
100 ft Road Slope
27 |Benezette Gray Hill Road 1 No Partial |State Forest  |Steep Slope
Township Waterways
28 |Benezette Sumerson Road 1.5 Within 50 ft Partial |County Road |Medium
Township Slope
61 |[St Marys Borough [West Creek Road 0.5 50-100 Feet Partial |Municipal Medium
Road Slope
62 |Jay Township Hill Road Site 1 2 No Partial |Municipal Steep Slope
Waterways Road
63 |Jay Township Hill Road Site 2 0.25 |No Yes  |Municipal Flat
Waterways Road
64 |Jay Township Gardner Hill Rd Site 0.75 |No No  |Municipal Flat
3 Waterways Road
65 [Jay Township Washington Street 1 Within 50 ft Yes  |Municipal Flat
Road
66 [Jay Township Old Byrndale Rd Site 0.25 |No Yes  |Municipal Flat
1 Waterways Road
67 |Jay Township Old Byrndale Rd Site 0.5 No Yes  |Municipal Medium
2 Waterways Road Slope
68 |Jay Township Apple Road 25 Waterway/ Partial |Municipal Steep Slope
Wetlands Road
69 |Jay Township Rt. 255 0.5 No Yes |State Road Flat
Waterways
70 |Jay Township McClintocks Road 1 Within 50 ft Yes |County Road |[Medium
Slope
71 |Benezette Rock Hill Road 05 Waterway/ Yes |County Road |Flat
Township Wetlands
72 |Jay Township Smith Hill Rd Site 1 25 Within 50 ft Yes |County Road |Flat
73 |Jay Township Smith Hill Rd Site 2 3 More than Partial |County Road |Extremely
100 ft Steep
74 |Jay Township Grey Hill Rd 0.5 No No |County Road |Gently
Waterways sloped
76 [Fox Township Bennett Rd 0.5 No waterways| Yes |County Road |Flat

(Source: PA CleanWays, 2007)
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Auto Salvage Yards

Auto salvage yards, commonly referred to as junkyards or wrecking yards, serve as locations for
decommissioned and wrecked vehicles that are usable for parts and materials. Environmental impacts of
auto salvage yards are related to fluids that result from salvage yard operations, including crank case oil,
hydraulic oil, brake fluid, oil recovered from steam cleaning, gasoline, antifreeze, transmission fluid,
window cleaner, and wastewater recovered from steam cleaning. In addition, tires and lead acid batteries
must be properly stored or disposed. All generated wastes and associated products must be managed in
compliance with municipal ordinances, DEP and EPA regulations.

Landfills

Landfills continue to be the chief method of solid waste disposal in Pennsylvania. A landfill is
simply a disposal site for various types of waste, which are discarded into or onto the land. In the past,
landfills were situated for convenience, and did not utilize any measures to control leachate, which is the
liquid formed when water infiltrates into the waste and draws out chemicals, metals, and other materials.
Without proper and now federally mandated measures, leachate can easily infiltrate and contaminate
groundwater resources.

Federal regulations for municipal solid waste landfills (MSWLFs) mandated by EPA falls under
Subtitle D (Part 258) of RCRA, which was last revised in 1991. The eight main components of the
regulations are listed below (EPA, 2008).

* Location restrictions ensure that landfills are built in suitable geological areas away from faults,
wetlands, floodplains, or other restricted areas

e Composite liners requirements include a flexible membrane (geomembrane) overlaying two
feet of compacted clay soil lining the bottom and sides of the landfill; protect groundwater and
the underlying soil from leachate releases

* Leachate collection and removal system sit on top of the composite liner and removes leachate
from the landfill for treatment and disposal

* Operating practices include compacting and covering waste frequently with several inches of
soils to reduce odor; control litter, insects, and rodents; and protect public health

* Groundwater monitoring requires testing groundwater wells to determine whether waste
materials have escaped from the landfill

* Closure and post-closure care requirements include covering landfills and providing long-term
care of closed landfills

* Corrective action provisions control and clean-up landfill release, and achieve groundwater
protection standards

* Financial assurance provides funding for environmental protection during and after landfill
closure (i.e., closure and post-closure care)

Landfills and landfill regulations are of particular importance in Pennsylvania due to the fact that,
since 1992, the state has been the nation’s lead importer of waste (Action PA, 2005). Pennsylvania can
attribute this title to its geographical proximity to Megalopolis—the dense urban band that stretches from
Washington D.C. to Boston—and that it has large amounts of inexpensive, rural lands.

No active landfills are located in the project area. The closest active landfill is located in Kersey, Elk
County. There are 11 abandoned and two inactive landfill sites, which may be of concern, as they may
have been built before federal and state regulations, and could be a source of groundwater contamination
(DEP).
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Recycling
Recycling starts with community collection of

approved materials, which generally includes glass, E
plastic, paper, and metal materials. Community collection &
may be done through curbside collection, drop-off centers,
buy-back centers, and/or deposit/refund programs. After
sorting, recyclable materials are sold and purchased in the
same manner as any other commodity. Materials recovery
facilities buy the materials and remanufacture the
recyclables into new products.

The bgnefif[s from recycling are numerous gnd can Recycling receptacles located at Thunder
have a positive impact on a community. Recycling Mountain Park in Benezette
materials keeps them out of municipal landfills, and
therefore reduces the need for such facilities. Recycling
also limits the amount of raw materials required to produce products, which reduces the need for resource
extraction activities, reduces emissions, and saves a significant amount of energy in the process.
Recycling programs also create numerous jobs. In Pennsylvania alone, 81,322 jobs are the result of
recycling programs (DEP, 2006b).

Pennsylvania Act 101, the Municipal Waste Planning, Recycling, and Waste Reduction Act of 1988,
mandates curbside recycling for municipalities with populations of at least 5,000 or a population density
of a least 300 persons per square mile, by September 1991. Additionally, each county is responsible for
developing its own municipal waste management plan (DEP, 2006b).

The rural characteristic of the Sinnemahoning Creek watershed limits curbside recycling
opportunities due to economic feasibility. Only one municipality, City of Saint Marys, meets Act 101
requirements mandating curbside recycling. Most areas are limited to the 26 drop-off recycling centers in
the region (Appendix T). There is a need for additional drop-off sites, especially outside of Emporium and
Saint Marys areas. Establishing drop-off locations in additional areas will increase recycling efforts
throughout the region (DEP®).

In 2010, Elk County drop-off locations discontinued collection of plastics. A new Elk County
Community Recycling Center opened in the Stackpole complex in St. Marys to collect plastics and other
recyclable materials.

Brownfields

According to U.S. EPA, “brownfields are real estate property, the expansion, redevelopment, or
reuse of which may be complicated by the presence or potential presence of a hazardous substance,
pollutant, or contaminant.” Cleaning up and reinvesting in these properties takes development pressure
off undeveloped, open land, while improving and protecting the environment (EPA, 2006a).

To address brownfields issues in Pennsylvania, DEP has created a Brownfields Action Team (BAT).
BAT formed to streamline the revitalization of Brownfield sites and enhance the interaction between the
local community and DEP. Responsibilities of the team include expediting permits, coordinating funding,
and obtaining liability protection for sites. One approved BAT site, Driftwood Pellet/Molding Plant, is
located within the project area.

DEP also developed a joint program with U.S. EPA called the “One Cleanup Program” in 2004. The
purpose of the program is to ensure that brownfields recovered under Pennsylvania Brownfields Program
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also satisfy requirements under federal regulations. Listed in Table 2-6 and Figure 2-7 are the 21-
brownfield sites located within the region (DEP?).

Table 2-6. Brownfield Sites

Brownfield Site Address City Status

10 East Fourth Street 10 East Fourth Emporium Unknown
Street

Borough of Emporium Former Waste Taylor Streetand  |[Emporium Unknown

Disposal Area Barton Street

Carey's Store 10268 Main Street |Sinnemahoning |Unknown

Driftwood Pellet/Molding Plant Driftwood BAT Site

East Allegheny Ave Lot 241 West Fourth Emporium Unknown
Street

Emporium Borough Taylor Street Property  |Taylor Streetand  |Emporium Unknown
South Mountain
Road

Former Auto Dealership 209 Sizerville Road |[Emporium Unknown

Former Auto Parts Store 37 East Fourth Emporium Unknown
Street

Former Brown Co. Building 116 West Second  |[Emporium Unknown
Street

Former Machine Shop and Laundry 170 East Second Emporium Unknown
Street

Former Tri-Fac Property East Second Street |Emporium Unknown

GE Transportation System-Motor Coils 55 Pike Street Emporium Site Specific

Huston Township Water Authority Building |Bennetts Valley Penfield Unknown
Road

IDA Multi Tenant Facility 140 West Second  |Emporium Unknown
Street

Jeffrey Madinger Prop Cleanup RR 1 Box 12 Penfield Statewide Health

Metal Wire Driftwood M&M Pipeline Route 255 Driftwood Site Specific

Olivett Prop 401 4™ Street Emporium Statewide Health

Penfield Commercial Lot Bennetts Valley Penfield Unknown
Road

PPL Avery Hollow Check HG Meter Sites  [2" Ninth Street Allentown Statewide Health

Pro-America Second Street Emporium Unknown

Pro-America 2 East Second Street |Emporium Unknown

(Source: Geospatial Data Center, 2004; DEP?; DEP, 2008e)
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CHAPTER 3. WATER RESOURCES

The Sinnemahoning watershed is blessed with an
abundance of high-quality water resources that support
fisheries, residents, and businesses. The vast expanse of
forested hillsides support the continued preservation of these
high-quality streams, but there are several threats that impact
some streams within the watershed. Abandoned mine
drainage (AMD), erosion and sedimentation, and improperly
treated sewage are the main threats to this watershed. In order
to maintain high-quality streams and restore degraded areas,
local interest and involvement in restoration and conservation
efforts will be critical to the continued enjoyment of this
beautiful watershed within the Pennsylvania Wilds.

quality water resources characterize
the Sinnemahoning Creek watershed

Location

Drainage

The Sinnemahoning Creek watershed is located within the 27,500-square-mile Susquehanna River
drainage basin. Sinnemahoning Creek is the largest tributary watershed to the West Branch Susquehanna
River, draining 1,034 square miles of land in Cameron, Clearfield, Clinton, Elk, McKean, and Potter
counties, Pa. Three major subwatersheds comprise the Sinnemahoning Creek watershed—Bennett
Branch, Driftwood Branch, and First Fork. Sinnemahoning Creek is formed at the confluence of Bennett
Branch and Driftwood Branch in the borough of Driftwood. The First Fork empties into Sinnemahoning
Creek approximately 3.7 miles downstream of Driftwood. Sinnemahoning Creek flows for an additional
11.9 miles, before draining into the West Branch Susquehanna River near the town of Keating, Clinton
County, west of Renovo, Pa.

Watershed Address

The U.S. Geological Survey (USGS) has developed a system in order to better catalog and describe
the location of surface water resources in the United States. This system divides and subdivides the U.S.
into successively smaller units of water drainage, identified with the resulting specific Hydrologic Unit
(HU) code. Major watersheds in the U.S. are described as one of 18 Water Resource Regions by the
USGS. Each is given a name and two-digit number (Seaber et al., 1987). Pennsylvania is drained by three
of these regions—Great Lakes, Ohio, and Mid-Atlantic. The Susquehanna River, including
Sinnemahoning Creek, is in Region 02-Mid-Atlantic. The USGS further divides these regions into
subregions, accounting units, and cataloging units. The HU for Sinnemahoning Creek watershed is
02050202, which can be described as follows:

Region 02: Mid-Atlantic

Subregion 0205: Susquehanna

Accounting Unit 020502: West Branch Susquehanna
Cataloging Unit 02050202: Sinnemahoning

The Pennsylvania Department of Environmental Protection (DEP) uses a different cataloging
system, which delineates six drainage basins within the state that are further divided into watersheds, each
named for their major streams. The Sinnemahoning Creek watershed is located within the
Susquehanna/Chesapeake Basin, and subsequently comprises Sub-basin Number 8—the Upper West
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Branch Susquehanna sub-basin, and Watershed A—the
Sinnemahoning Creek watershed. Therefore, DEP classifies
Sinnemahoning Creek as Watershed 8A.

Major Tributaries

Bennett Branch

Bennett Branch of Sinnemahoning Creek originates just
across the watershed divide that separates the Susquehanna
River drainage basin from the Ohio River drainage basin.
This dividing ridge is located east of Sabula, Clearfield
County. From this perimeter of the watershed, Bennett
Branch flows northeast through the towns of Penfield, Hollywood, Force, Caledonia, Benezette, Grant,
Dents Run, and Mix Run before joining the Driftwood Branch in the town of Driftwood to form the
Sinnemahoning Creek. Major tributaries to the Bennett Branch include: Byrnes Run, Laurel Run, Medix
Run (pronounced me-diks), Trout Run, Dents Run, Hicks Run, and Mix Run. This subwatershed is
heavily impacted by AMD as a result of the resource extraction that occurred throughout the region.
Extensive efforts to remediate the effects of that pollution are underway.

Bennett Branch subwatershed

Driftwood Branch

The mainstem of Driftwood Branch of the Sinnemahoning Creek begins near the town of Straight
Creek, Elk County, and flows southeast through the borough of Emporium and on to the borough of
Driftwood. Major tributaries to the Driftwood Branch include:
Clear Creek, North Creek, West Creek, Sinnemahoning
Portage Creek, Hunts Run, and Sterling Run. The two largest
of those tributaries are West Creek and Sinnemahoning
Portage Creek. West Creek’s headwaters form and flow
underground near the outer limits of the city of Saint Marys,
south of the Saint Marys Municipal Airport. It flows east to
Emporium, where it empties into the Driftwood Branch. Just a
short distance downstream, Sinnemahoning Portage Creek
enters the Driftwood Branch. Sinnemahoning Portage Creek
starts near Route 155 near Keating Summit, Potter County. It
flows into McKean County, where several feeder streams
empty into it before the village of Gardeau, where the 2006
Norfolk Southern train derailment occurred. Sinnemahoning
Portage Creek continues in a southbound direction through Sizerville, ultimately flowing into the
Driftwood Branch just outside of Emporium. The mainstem of Driftwood Branch continues flowing
southeast to where it is joined by the Bennett Branch to form the Sinnemahoning Creek in Driftwood.

22 u” LA
Driftwood Branch of Sinnemahoning
Creek

First Fork

The First Fork of Sinnemahoning Creek originates with
Prouty Run near Patterson State Park in Potter County. It flows
southwest through Prouty Place State Park before Borie Branch
converges to form the mainstem of First Fork. First Fork
continues in a southwestern direction, picking up waters from Big
Moores Run downstream. Freeman Run, a major tributary of
First Fork, begins approximately 3.5 miles west of Odin, Potter
County. Freeman Run flows south through the borough of

Austin, running adjacent to Route 872 from there until it empties p -
First Fork of Sinnemahoning Creek
near Costello

3-2



Sinnemahoning Creek Watershed Conservation Plan Chapter 3. Water Resources

into the First Fork just north of Costello, Potter County. First Fork flows from that point in a more
southerly route through Wharton and into Sinnemahoning State Park, where it is impounded by the
George B. Stevenson Dam for the primary function of flood control, but also for recreational use of the
reservoir. First Fork Sinnemahoning Creek flows adjacent to Route 872 to the mainstem of
Sinnemahoning Creek near Jericho, Cameron County.

Sinnemahoning Creek

From the convergence of Bennett Branch and Driftwood Branch in the town of Driftwood,
Sinnemahoning Creek flows east to Keating, Clinton County, where it empties into the West Branch
Susquehanna River. Along its course, First Fork, Wykoff Run, Upper and Lower Jerry runs, and several
other smaller tributaries enter Sinnemahoning Creek.

Table 3-1. Major Tributaries

Drainage
Area
Tributary % Area (square miles)
Bennett Branch 35.42 366.26
Kersey Run 2.87 29.68
Laurel Run 3.65 37.71
Medix Run 2.47 25.49
Trout Run 3.20 33.04
Dents Run 242 25.00
Hicks Run 3.31 34.18
Mix Run 3.21 33.24
Driftwood Branch 30.77 318.18
Clear Creek 1.74 18.04
North Creek 1.83 18.88
West Creek 6.02 62.27
Sinnemahoning Portage Creek 7.08 73.19
Hunts Run 2.97 30.72
Sterling Run 2.38 24.56
Sinnemahoning Creek (mainstem) & First Fork 33.85 350.04
Freeman Run 3.15 32.56
East Fork 5.30 54.81
Wykoff Run 2.40 24.83

Hydrology

Hydrologic Cycle

The continuous cycle of water on earth, otherwise known as the hydrologic cycle, consists of five
basic processes: condensation, precipitation, infiltration, runoff, and evapotranspiration (evaporation plus
plant transpiration). Clouds are formed when water vapor condenses to liquid form as air temperature
drops. When clouds can no longer hold the moisture within them, precipitation occurs. Precipitation may
be contributed to surface water or infiltrate the ground contributing to groundwater. If precipitation occurs
faster than the water can infiltrate a particular surface or if the surface is impermeable, the water will run
off into streams, lakes, or other surface waters. The water runoff carries contaminants from surfaces, soil,
and debris, which may pollute the waterways they drain into. Simultaneously, water may evaporate
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(change from liquid to vapor) or be taken up
by plants, transpired through the leaves, and
evaporated into the atmosphere, where the
process of condensation occurs; and the cycle
continues.

Watershed Components

Groundwater

Water that seeps into the ground and is
stored beneath the land surface in pores and
openings of soil and rock is referred to as
groundwater. Although groundwater is
commonly considered a separate entity from
surface water found in streams and lakes, the

|
L~ Water storage in the atmosphe Condensation |
/ S

Sublimation s
g T Evapotranspiration” ™

| Water storage
i{ in ice and sno

Cround-water-storage

two are constantly interchanging and are actually a single resource. In fact, the majority of freshwater in
Pennsylvania is found underground, supplying wells, streams, and reservoirs with water for drinking,

industries, and other necessities of life.

Groundwater moves with the force of gravity. It may move through the earth until it emerges at the
surface as a discharge (springs or seeps) or is stored underground within areas of rock and soil called
aquifers. Groundwater discharge is a major contributor to surface waters. The average percentage of
stream flow from groundwater is 60—70 percent. Therefore, stream flow and surface water availability is
heavily dependent on the quantity of groundwater. As a result of this dynamic, the quality of streams and
lakes can be directly impacted by the quality of groundwater (Fleeger, 1999).

Sources of contamination that may leach into groundwater include sewage waste, industrial
chemicals, agricultural nutrients, metals and acidic compounds from mines and many other sources.

These contaminants not only affect groundwater,

but also affect surface and potable water supplies. Many

public water suppliers and private homeowners rely on wells for drinking water and everyday use, and
may be directly impacted by the quality of groundwater.

The yields of wells depend upon the ease of groundwater movement through rock and the level of
the water table—depth at which the soil is completely saturated. Groundwater is found in two types of
openings in rock—primary and secondary. Primary openings are spaces between fine mineral grains.
Though the space between unconsolidated grains may be small, cumulatively they are capable of
generating large amounts of water. In contrast, secondary openings occur from fractures in rocks. Alluvial
deposits generate the most water and were formed from the movement of rivers.

Since groundwater is the single largest source of surface water, the quality of groundwater in an area
can generally be determined by sampling streams at base flow, which is the point at which all surface
flow comes from groundwater. In streams that are affected by mine drainage, sulfates, iron, and
manganese can be found at unnaturally high levels, particularly at base flows. Similar to mine drainage,
acid precipitation is able to dissolve the metals found in bedrock, causing those metals to leach into

groundwater and streams.

The majority of residents throughout the Sinnemahoning watershed get their water from private
wells and springs. The areas that are served with public water obtain their source water from streams and
reservoirs. Therefore, these public water sources are affected by groundwater quality and quantity. Water
suppliers within the project area may struggle to find clean drinking water free of contamination from
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mine drainage and other pollutant sources. Thus, treatment costs increase in order to meet drinking water
standards, which translates to higher water costs for municipalities and consumers. Water sources should
be tested regularly to ensure drinking water standards are being met.

Surface Water

Surface water refers to water found above the land surface in rivers, streams, lakes, reservoirs,
ponds, wetlands, and seeps. Surface water is in constant interaction with groundwater, which is stored
below the surface within openings in rock material. Therefore, it is influenced by the quality of the
groundwater, as well as inputs from land-use practices associated with farming, forestry, mining, and
other activities.

Streams and Rivers
As water drains from ridges, tributaries form and grow in size and volume as the water flows to
lower elevations. Larger streams are influenced by the water quality of these tributaries from which they
originate, as well as pollution from acid precipitation and human land-use activities.

Not all streams flow year-round. Because surface water flowing in streams is primarily from
groundwater, it is important to understand the relative position of the stream bottom with respect to the
water table in order to define a perennial, intermittent, or ephemeral stream.

Although not all streams flow year-round, all streams within Pennsylvania are protected under the
Pennsylvania Clean Streams Law of 1931, which gave the state of Pennsylvania the power to enact
legislation and regulations pertaining to the protection of streams.

According to the Pennsylvania Code (1997), an intermittent stream is a “body of water flowing in a
channel or bed composed of substrates primarily associated with flowing water, which during periods of
the year is below the local water table and obtains its flow from both surface runoff and groundwater
discharges.” Streams that do not flow year-round are intermittent streams.

An ephemeral stream is a “water conveyance which lacks substrates associated with flowing waters
and flows only in direct response to precipitation in the immediate watershed or in response to melting
snowpack, and which is always above the local water table.” For example, a small “stream” that flows
down a grassy hill after a heavy rain would be considered ephemeral.

A perennial stream is a “body of water flowing in a channel or bed composed primarily of substrates
associated with flowing water and is capable, in the absence of pollution or other manmade stream
disturbances, of supporting a benthic macroinvertebrate community composed of two or more
recognizable taxonomic groups of organisms which are large enough to be seen by the unaided eye and
live at least part of their life cycles within or upon available substrates in a body of water or water
transport system.” Perennial streams flow year-round, because they are always below the water table.

Permissible pollution discharge limits are determined based on the amount a stream can tolerate and
still support an aquatic community of species that characterize a perennial stream. In the past, mining
operators in Pennsylvania were able to reclassify streams as intermittent or ephemeral, so there was no
special protection under state mining regulations. However, DEP has shifted its policy to require detailed
biological assessments before approving such changes. Under this new policy, non-permanent
intermittent and ephemeral streams receive similar protection as permanent, perennial streams.

Protection of intermittent and ephemeral streams is included for logging and other earth-moving
activities, although permitted activities may differ from those involving perennial streams. In cases where
there is some question over what protections are in place for an activity, DEP’s Northwest (serving Elk
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and McKean counties) or Northcentral (serving Cameron, Clearfield, Clinton and Potter counties)
Regional Offices should be consulted.

Lakes, Ponds, and Reservoirs

Lakes are inland bodies of water formed through natural or man-made processes. The natural
processes by which lakes originated may include geologic events, such as the movement of the earth’s
plates, which disrupt the flow of a river to form a lake. In the United States, most natural lakes were
formed thousands of years ago when the advance of glaciers caused great depressions to form and fill
with water. Natural lakes are uncommon in Pennsylvania, and occur only in the northwestern and
northeastern parts of the state. Lakes differ from ponds in that they have more visible waves, are deeper,
have rooted plants that are only able to grow close to the shore, and have water temperatures that vary
with depth. Ponds, natural and man-made, are present throughout the state, though their locations are not
well documented.

Reservoirs, or impoundments, are common throughout Pennsylvania. Reservoirs are created when a
body of water is detained by a structure, such as a dam. These reservoirs of water behind the dams,
sometimes referred to as “lakes,” are often utilized for recreational activities, such as fishing, swimming,
and boating. They also may provide flood control or water supply for nearby communities. Some
industries create reservoirs to contain waste water, which
often contains pollutants discharged after use in their
operations.

Along with the reservoir of water impounded by a
dam, wetlands are often formed on the marginal areas
surrounding them. These wetlands provide valuable wildlife
and fish habitats. Some trees within those wetlands die
when inundated by the saturated soil, but remain standing.
These dead, standing trees are referred to as “snags,” and
they provide valuable habitat for animals that nest in the
cavities that can be created in the dead wood.
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Wetlands

In order for an area to be considered a wetland, it must have three components: anaerobic or hydric
soils, wetland vegetation, and indications that it has been covered with water at least part of the year
(Mitsch & Gosselink, 2000). Anaerobic or hydric soils form under flooded or saturated conditions that
last long enough that the upper part of the soil contains no oxygen. An area does not have to be covered
with water during the entire year to be considered a wetland. Wetland areas may be permanently flooded
by shallow water, permanently saturated by groundwater, or periodically saturated for varying periods of
time during the growing season. These characteristics of wetlands are due to the fact that wetlands occur
where the water table is at or very near to the surface. Seasonal fluctuations of the water table result in the
wetland being wet or dry.

Wetlands retain water, which is slowly released to surface water streams or evaporated. If the water
table is lower than the wetland, water may be absorbed into the ground from wetlands. Wetlands reduce
the severity of flooding by retaining excess water and slowly discharging it.

Wetlands filter water by a variety of mechanisms. Wetland vegetation slows the velocity of water,
allowing more time for suspended sediment to settle out. Pollutants, such as chemicals and metals, which
are bound to the sediment particles also settle and separate from the flowing water. Nutrients from
fertilizers, manure, and sewage are removed from the water and utilized by the plants growing in the
wetland.
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Wetland systems often support a variety of living organisms, termed biodiversity. The nutrient rich
sediment that collects in a wetland provides abundant nutrients and food resources for plants and wildlife.
The emergent vegetation and dead, standing timber provide excellent breeding and nesting habitat for
insects and wildlife, especially waterfowl. Many migratory species depend on wetlands for rest and
recharge during their long migratory treks.

Vernal pools are one type of wetland, where isolated ponds are created during the spring from
rainwater and snow melt that has collected in depressions in the ground. These critical habitats provide
breeding grounds for woodland frogs and salamanders. Vernal pools also support a variety of other
floodplain, meadow, shrub lands, and woodland species.

Wetland Loss
More than half of all wetland habitats that once occurred in Pennsylvania have been lost. The major
causes of wetland loss have been impoundment, drainage for agriculture and development, and
conversion to other uses. The reduction of wetlands in any given area can drastically impact health and
human safety by leading to increased occurrence and severity of flooding, decreased natural water quality
revitalization, and exacerbated drought conditions. Loss of wetland habitat also negatively impacts
wildlife.

Stricter environmental regulations today prevent major wetland drainage and impoundment.
However, recent federal court decisions have reduced the protections given to smaller, isolated wetlands
under the Clean Water Act. Although smaller wetlands still receive some protection under Chapter 105 of
the Pennsylvania Code, permits can often be acquired for their alteration or destruction (Pennsylvania
Game Commission, 2005b).

In Pennsylvania, the U.S. Army Corps of Engineers permits regulation authority to DEP, where one
acre or less of wetlands is impacted. A general permit form must be obtained from your county
conservation district or regional DEP office to change, expand or diminish the course, current or cross
section of a watercourse, floodway or waterbody, including wetlands. In addition, the local municipality
and county must be notified of the applicant’s intent to obtain a general permit (DEP, 2006a).

DEP, in conjunction with the National Fish and Wildlife Foundation, has established a fund, called
the “Pennsylvania Wetland Replacement Project,” to help permit applicants meet the wetland replacement
requirements identified in Chapter 105. If, after DEP consultation, wetland replacement onsite is not
feasible or deemed unnecessary, the permit applicant may contribute to the fund, based on the size of the
disturbance. With the fund, DEP will support restoration projects throughout the state that restore
wetlands, riparian corridors, and other aquatic systems (DEP, 2007a).

It is critical to protect and maintain an abundance of wetlands in any watershed for flood protection,
water quality improvement, and wildlife habitat. Artificially constructed wetlands do not perform the
same as natural wetlands, but in any case, it is important to maintain as much wetland area as possible.
Ideally, wetlands that are threatened by development or conversion should be protected with a buffer
surrounding them to reduce the secondary impacts.

Wetlands in Sinnemahoning Creek Watershed
Figure 3-6 delineates wetlands found throughout the Sinnemahoning Creek watershed. Wetlands
comprise less than one percent of the land area (Table 2-2, Chapter 2).

Wetlands can be constructed to serve a specific purpose related to improving water quality. Wetlands
can be constructed to control stormwater runoff in developed areas, remediate polluted mine drainage,
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and treat wastewater. Several small, artificial
wetlands exist throughout the study area to
serve those purposes.

Passive treatment systems to abate the
effects of polluted mine drainage often include
a system of settling ponds and wetlands to
allow metals and pollutants to drop out of the
water, incorporating alkaline additions when
necessary. These treatment sites and wetlands
offer a unique opportunity for a variety of
educational workshops to teach the public and
students about the effects of pollution,
environmental remediation techniques, water
quality, and biodiversity.

Floodplains

The area of land adjacent to a river,
stream, or lake that absorbs the occasional
overflow of water beyond the banks is known
as the floodplain. Floodplains and wetlands
dually act to absorb flood waters during high-
flow and storm events. When houses,
buildings, roads, and paved surfaces are
constructed in a floodplain or eliminate natural
wetlands, the ability of those areas to dissipate
flood waters is diminished. In addition, the
likelihood of property damage and human
health and safety risk increases when
development occurs within a floodplain.

The National Flood Insurance Program
(NFIP), administered through the Federal
Emergency Management Agency (FEMA,
2002), was established in 1968 with the
National Flood Insurance Act. Property
owners can purchase insurance to protect
against flood loss if communities agree to
adopt ordinances that reduce flood damage,
including limiting building in floodplain areas.
Ordinances must meet minimum regulatory
standards of NFIP and the PA Floodplain
Management Act (PA Act 166). Residents
from non-participating communities can still
purchase insurance, but at a higher rate
(FEMA, 2002).

Table 3-2. Municipal Floodplain Ordinances

Floodplain
Municipality Ordinance
Cameron County Yes
Driftwood Borough N/A
Emporium Borough Yes
Gibson Township N/A
Grove Township Yes
Lumber Township Yes
Portage Township N/A
Shippen Township No
Clearfield County No
Goshen Township Yes
Huston Township No
Lawrence Township Yes
Clinton County
East Keating Township No
West Keating Township No
McKean County No
|N0rwich Township | Yes |
Elk County No
Benezette Township Yes
Fox Township Yes
Jay Township Yes
Jones Township Yes
Saint Marys, City of Yes
Potter County No
Austin Borough Yes
Eulalia Township No
Homer Township N/A
Keating Township No
Portage Township No
Summit Township N/A
Sylvania Township N/A
West Branch Township Yes
Wharton Township N/A

In communities that adopt such ordinances, building in Special Flood Hazard Areas (SFHA) may
occur only if the owner agrees to purchase flood insurance. SFHAs are areas within the 100-year flood
zone, which means that there is a one percent chance of a flood reaching this zone each year. Special
subsidies are available for existing structures built before the adoption of ordinances. Future structures
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built in 100-year floodplains must meet certain requirements.
During declared national disasters, FEMA may also make
grants and loans available to those not participating in the
program (FEMA, 2002). Many communities in Pennsylvania
have adopted a riparian buffer approach to floodplain
management. These “total prohibition” ordinances encourage
the reduction of construction and development in the
floodplain.

Due to the topography of the region—steep hillsides and
narrow valleys—development and occupation is limited to
valley areas, which affects floodplains. Floodplains can be
considered “sensitive” areas because they are both
inappropriate for building purposes and important for protection of streams and wildlife.

Vegetated riparian buffer zones are
critical for protecting water quality

Currently, slightly less than half—45 percent—of the watershed’s municipalities have floodplain
ordinances in effect. Special attention to these flooding and floodplain development issues should be
addressed when development projects are considered.

Riparian Areas

Riparian zones along a stream filter pollutants and sediment from runoff and provide a buffer
between the land and water. A healthy riparian zone contains a variety of grasses, wildflowers, shrubs,
and trees that reduce flooding and erosion by retaining water, slowing its velocity, and stabilizing soil.
This also promotes groundwater retention. Riparian zones provide habitat for wildlife, regulate water
temperature through shading, enhance recreational activities, and create in-stream fish habitat. Studies
have shown that the wider and more substantial the riparian zone, the better it performs these functions
(Klapproth & Johnson, 2000). Some streams that flow through agricultural properties or developed areas
may not have adequate riparian zones to filter runoff. A lack of riparian zone vegetation may cause severe
bank erosion and allow the spread of invasive plants, which thrive in disturbed areas, like the bare soil of
an eroded streambank. Figure 3-9 shows recommended riparian zone widths for bank support, fisheries
habitat, nutrient and pollution removal, sediment control, flood control, and wildlife habitat.

Figure 3-9 Recommended Riparian Buffer Widths
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Retaining existing buffers is a cost-effective method to protect waterways from sedimentation,
streambank erosion, and flooding. A number of tools and programs are available in Pennsylvania for
landowners and communities to protect and enhance these important riparian zones and other important
green areas, such as:

e Pennsylvania Stream ReLeaf Plan (DEP, 1997) and forest buffer tool kit (Alliance for the
Chesapeake Bay [ACB] & DEP, 1998)

e Stream corridor restoration: principles, processes, and practices (Federal Interagency Stream
Restoration Working Group, 1998)

e Chesapeake Bay riparian handbook: A guide for establishing and maintaining riparian forest
buffers (Palone & Todd, 1997)

e Riparian forest buffers: function and design for protection and enhancement of water resources
(Welsch)

e Pennsylvania’s Conservation Reserve Enhancement Program (U.S. Department of Agriculture
Farm Service Agency)

Floodplain and Riparian Area Protection

In addition to the programs previously mentioned, there are several avenues a community may
pursue to protect, restore, and conserve riparian corridors and natural areas. These methods are discussed
below. A municipality or conservation organization may pursue land acquisition, which is the purchase
or donation of land, to protect or restore a high quality riparian zone or land located in the floodplain. The
Pennsylvania Department of Conservation and Natural Resources (DCNR) offers funds for land
acquisition to protect and restore natural areas. Land acquired with these funds must remain open to the
public. Another financing option for the purchase of riparian land is to subdivide the area and sell the
less-sensitive sections to offset the costs.

Another way to protect riparian land and natural areas is by establishing a conservation easement—
a voluntary land preservation agreement between the landowner and a land trust or local government that
permanently restricts the type of land use allowed on that property. The landowner maintains ownership
of the land, but gives up some of the development rights. The conservation easement compensates the
landowner for the economic loss resulting from these restrictions, such as limited timber harvesting or
grazing. The landowner may receive a tax credit for the reduced value of the property. Within
Pennsylvania, municipalities may hold conservation easements and use various taxing schemes to raise
money for the acquisition of open space and agricultural land. The Recreation Use of Land and Water Act
and the Rails to Trails Act limit landowner liability for property owners with easements or adjoining trails
(ACB, 2004) that are open to the public for recreation.

Municipalities have several options in regards to land-use planning. County Comprehensive Plans
are documents that address the timing and character of development. Although non-regulatory, the
Municipalities Planning Code states that zoning ordinances must be consistent with comprehensive plans,
which should contain planning for natural and historic preservation (Pennsylvania Municipalities
Planning Code). An official municipality map designates existing and proposed open space reservations.
If a municipality wishes to set aside a landowner’s property for open space purposes, then the
municipality has a legal obligation to buy the land within 12 months of the landowner’s decision to
develop it.

Municipalities may adopt ordinances to restrict activities within a certain distance of a stream, based
on stream size, slope of the land, wetlands, etc. This may include limiting the building of structures in
areas prone to flooding, restricting streamside vegetation removal, and regulating the amount of earth
disturbance in riparian zones. Typically, restrictions increase in zones that are the closest to the stream.
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Structures present before an ordinance is enacted are often exempt from these restrictions. Several
examples of municipalities in Pennsylvania that have riparian ordinances include Salford and Horsham
townships, Montgomery County; Kennett Township, Chester County; Warwick Township, Lancaster
County; and Radnor Township, Delaware County (ACB, 2004).

Transferable development rights are used to compensate property owners in areas where
development is restricted, by allowing them to sell development rights to increase development densities
in other areas.

Density bonuses allow developers to increase development density in exchange for conserving
natural areas or contributing to an open space fund.

A riparian stream buffer helps reduce stormwater runoff. Developers can receive stormwater
credits, which result in construction of less costly stormwater management facilities, in exchange for
maintaining or restoring riparian buffers (ACB, 2004).

Stormwater

Excess water from storm events and spring snow melt is commonly referred to as stormwater.
Stormwater has traditionally been managed by creating ditches, drains, and pipes to funnel the water to
the nearest stream or, in some cases, water treatment facility. While moving water away from homes and
streets is important, we must also address the pollutants carried with the runoff and the potential for
flooding due to the quick input of a large volume of water into the stream.

Stormwater picks up and carries debris, chemicals, and other pollutants to streams and reservoirs.
Garbage, tree limbs, other types of debris can clog drains or even streams, causing isolated floods, not to
mention the visual degradation of natural areas. Sediment can degrade aquatic habitat and interfere with
the reproduction of fish, mussels, and other aquatic life. Excess nutrients from agricultural runoff increase
the growth of algae. As the algae dies and decomposes, it removes vital oxygen from the water. Bacteria
and other pathogens carried to streams and reservoirs by stormwater may cause health hazards to humans
who use those water sources for recreation or drinking water. Harmful chemicals from industrial and
household wastes and pesticides that wash into water supplies are toxic to wildlife and humans. Even
when stormwater is diverted to a waste treatment facility, some pollutants are missed, and the increased
volume of water results in increased treatment costs for the public. Often times, the amount of water
reaching the facility is so great that the system overflows and untreated water and raw sewage are
discharged directly into streams.

Impervious surfaces, such as roads, buildings, parking lots, and compacted soil, prevent or hinder
stormwater’s ability to soak into the ground, exacerbating its impacts. In municipalities with combined
stormwater and sewage systems, this results in the aforementioned overflows. Significant stream impacts
have been shown to occur when only 10 percent of the surface area is impervious (Booth, Montgomery,
& Bethel, 1996). Impervious surfaces and stormwater runoff increase the volume and velocity of surface
water flowing in a stream, which diminishes groundwater replenishment and increases the rate of erosion.
These changes result in flooding, loss and degradation of habitat, erosion, sedimentation, and physical
changes in the stream. Small floods may increase by up to 10 times with increases in imperviousness
from urbanization (Hollis, 1975).

Municipalities are encouraged to minimize impervious surfaces and manage stormwater by using
tools and techniques, such as performance zoning, residential design, and open space subdivision. In
cooperation with businesses and homeowners, municipalities should encourage the use of porous
pavement, rain barrels, rain gardens and vegetated swales, and vegetative buffers (especially in riparian
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areas). Reducing impervious surface not only has environmental benefits, but reduces social, economic,
and development costs as well.

Everyone can minimize the negative impacts associated with polluted stormwater runoff by doing
their part at home. Use only the minimum effective amount of lawn fertilizers, pesticides and other
household chemicals. Better yet, compost and use your own natural fertilizer on gardens and flower beds.
Dispose of hazardous waste properly or through a local recycling program. Test septic systems regularly
to ensure proper functioning and quick response to leaks. Clean your vehicles at a car wash where the
water is treated and recycled and check for leaking fluids. Pick up and flush pet waste. Create rain
gardens using native plants to control runoff from your home. Collect rainwater from the roof of your
house in a rain barrel, and use this chlorine-free water to water plants, wash pets, and clean your house
and outdoor furniture.

To respond to increased stormwater runoff, Pennsylvania created the Stormwater Management Act in
1978, which requires each county to develop stormwater management plans for each of its watersheds.
Municipalities are required to adopt and implement ordinances consistent with these plans to regulate
development. DEP provides funding options for stormwater management plans and model stormwater
ordinances on its website, http://www.dep.state.pa.us (Keyword: Stormwater). Cameron County does not
yet have a stormwater management plan. Clinton County has developed watershed-specific management
plans for other watersheds in the county, but has not yet developed a county-wide stormwater
management plan that includes Sinnemahoning Creek. Clearfield, Elk, McKean, and Potter counties have
completed Phase I studies and are working on Phase II, which includes the development of the
countywide stormwater management plan and ordinance for municipalities to adopt (DEP, 2009).

Dams

Dams were often installed along streams and rivers to harness the natural
power of water for operating mills of varying sorts— saw, grist, and paper
mills. Dams have also been established for navigation purposes and
transportation of goods. The natural power of stream currents is still utilized
for some industries today, and it can be harnessed for hydroelectric power
generation.

Often times, dams no longer serve a purpose, and are abandoned. If not
maintained, they may fall into a state of disrepair and pose a safety risk. Dam
failures may cause flooding, resulting in injury or death to humans, property
damage, and interruption of transportation and emergency services. Dams
obstruct migration paths of fish, and may inhibit the movement and dispersal

The ruins of the Austin

.. . - Dam remain as a symbol
of other aquatic life. Abandoned dams also hinder recreational paddlers’ ease of the tragic flood of

of transportation down a stream. 1911

It must be determined, based on maintenance costs, safety, and potential uses of the dam, whether or
not to remove one. If a community decides to leave a dam in place, a portage trail may be constructed
around the dam for paddlers. If it is determined that a dam should be removed, a plan must be developed
for the removal process and restoration of the stream and its habitat afterwards.

There are a few organizations responsible for the oversight of dam maintenance, regulation, and
removal in Pennsylvania, including the U.S. Army Corps of Engineers, DEP, Pennsylvania Fish and Boat
Commission (PFBC), and American Rivers. Necessary permits must be obtained prior to removing a
dam, and assistance is available to support the planning and restoration process. A useful resource for
additional information about the benefits of dam removal, volunteer monitoring, and references for
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assistance is the Citizen’s Guide to Dam Removal and Restoration, which can be obtained from the
Pennsylvania Organization for Watershed and Rivers (POWR) at www.pawatersheds.org.

The George B. Stevenson Dam at Sinnemahoning State Park created a man-made lake by damming
First Fork Sinnemahoning Creek in 1955 for flood control in the West Branch Susquehanna River Basin.
The George B. Stevenson Reservoir is 142 acres in size and offers fishing, boating, and wildlife viewing
opportunities for the public. Some concerns have been raised by the public about the extreme water-level
fluctuations at this dam and how it affects the ecology of the stream, public safety, and local
establishments that depend on recreation-based business from tourists and visitors to the reservoir.

The Austin Dam was built in 1909 to create reservoir from the flowing waters of Freeman Run to
support a paper mill. That structure failed in September of 1911, flooding the downstream community of
Austin, and killing nearly 80 people. More information on this disaster can be found in the Cultural
Resources chapter.

Parker Dam State Park has a small dam built by the Civilian Conservation Corps in 1938. Today,
Parker Lake is utilized for year-round recreation activities, including fishing, boating, swimming, and ice-
skating.

There are several more small dams, some privately owned, throughout the watershed that are not
well-documented. These small reservoirs serve or had served the purpose of supplying water for
communities or mills. Many of these small dams and reservoirs no longer exist, and some of those that
remain have been abandoned.

Water Quality

DEP Exceptional Value Qualifications
¢ Located in a national wildlife refuge or a state

Water Quality Designations game propagation and protection area
¢ Located in a designated state park or state
Existing and Designated Uses forest natural area, national natural landmark,
The Clean Water Act is enforced through the federal or state wild river, federal wilderness

area, or national recreational area

¢ The water is an outstanding national, state,
regional, or local resource

* Has exceptional recreational significance

assignment of existing and designated water uses.
Existing uses are uses that a waterbody has had since
November 1975. Designated uses are those that are

currently-recog.nized, regardless of whether they have « Achieves a score of at least 92% using
been attained since 1975 (Elder et al., 1999). approved biological assessment methods
Examples of uses include aquatic life, shellfish * Designated as a "wilderness trout stream"
harvesting, and agriculture. Polluted discharges are not ¢ Surface water has exceptional ecological
permitted if they violate this existing use. If a point significance.

source will violate a current or designated use, a

public hearing must be held to inform the public DEP High Quality Water Qualifications

¢ Long-term water quality criteria better than
PA Code Chapter 93.7 at least 99 percent of
the time

* Chemical and toxicity characterizing good
water quality

before the permit is issued.

Water Classifications
A watershed designated as High Quality (HQ) or

Exceptional Value (EV) is considered to satisfy all o Surface water quality supports high quality
designated uses. Within Pennsylvania, a stream macroinvertebrate community

designated as HQ or EV meets a number of criteria, » EPA Protocols for Use in Streams and Rivers
including specific water quality and biological score of at least 83 percent compared to high
standards. As with other designated uses, any quality reference stream

proposed discharge that will degrade a HQ stream * Surface water has been designated a Class A

Wild Trout Stream
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below these criteria can only occur if a special exception is granted and the public is informed. Typically,
no special exceptions are granted for EV streams.

The classifications of Warm Water Fishery (WWF) and Cold Water Fishery (CWF) describe the
aquatic life that a waterbody is able to support. Warm-water streams support plants and animals that can
survive in warmer temperatures, while cold-water streams support species that thrive at lower

temperatures. In Pennsylvania, a WWF has a maximum healthy water temperature of 87° Fahrenheit
versus 66° Fahrenheit for a CWF (PA Code, 1997).

Typically, streams are warmer because less vegetation is present in the riparian area to cast shade
over the stream. Impoundments may slow water flow, raising the temperature of the pooling water to be
somewhat higher than water in faster flowing segments. Warm water streams often are found in areas that
have been more intensively developed or used for agricultural activities, while CWFs can be found in
forested areas. In Pennsylvania, many CWFs that would otherwise be pristine are impaired by AMD.
Often, streams have temperature characteristics that are intermediate, between a CWF and WWF, and
contain species characteristic of both types. Though there is no official classification, many people refer
to these streams as “coolwater” streams.

A Trout Stocked Fishery (TSF) possesses water quality that is not high enough to support naturally

reproducing trout, but is able to support trout stocked by the Pennsylvania Fish and Boat Commission
(PFBCQ).

Nearly three quarters—74.4 percent—of the streams
within the Sinnemahoning watershed are designated HQ or
EV, affording them more stringent protection from deliberate
pollution and degradation. For the most part, the watershed is
healthy and many of the streams are attaining their
designated uses. A complete listing of all stream designations
can be found in Appendix G (PA Code, 1997).

&

Most of the stream segments within the Bennett Branch ;
subwatershed are designated CWF, with many HQ-CWF North Creek, one of the many high-
segments and three EV segments—Byrnes Run, West Branch  quality coldwater fisheries found within
Hicks Run, and the headwaters of Mix Run. The mainstem of the Sinnemahoning Creek watershed
Bennett Branch is a WWF from Mill Run to its confluence
with the Driftwood Branch. Many of these quality streams have been degraded by high levels of metals
and low pH resulting from pollution from abandoned mines.

Over 88 percent of the stream segments within the Driftwood Branch subwatershed are designated as
HQ-CWF or EV streams. Six EV stream segments are found within this subwatershed, including the
headwaters of Elk Fork to Nichols Run, Cooks Run, Tannery Hollow Run, the headwaters of Clear Creek
to Mud Run, the headwaters of Sinnemahoning Portage Creek to Cowley Run, and Cowley Run. The train
derailment that resulted in thousands of gallons of sodium hydroxide being spilled into Sinnemahoning
Portage Creek, severely devastated the stream’s exceptional water quality. The mainstem of Driftwood
Branch from Elk Fork to its confluence with Bennett Branch is a TSF.

First Fork is a major tributary to the mainstem of Sinnemahoning Creek. Looking at this tributary as
a subwatershed, a vast majority—92.54 percent—of its stream segments are designated HQ-CWF. Five
EV streams are present within the drainage area; they include East Fork Sinnemahoning Creek, Stony
Lick Run, Birch Run, Bailey Run, and Lushbaugh Run. The mainstem of First Fork from the Stevenson
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Dam at Sinnemahoning State Park to its mouth is designated as HQ-TSF. Other than those segments, no
CWF, WWF, or TSF streams were designated.

The entire Sinnemahoning Creek mainstem is designated as a WWF. While there are no EV
tributaries flowing directly to it, all unnamed tributaries, as well as Grove Run, Wykoff Run, Upper Jerry
Run, and Lower Jerry Run are designated HQ-CWF streams.

Water Quality Monitoring

The monitoring of surface waters should be regular, systematic, and ongoing. Watershed groups,
conservation organizations, and conservation districts throughout the region should work together to
monitor water quality in all tributaries of the Sinnemahoning Creek watershed. Water quality monitoring
achieves the documentation of baseline stream health data to monitor conservation, preservation, and
restoration efforts. Typically, tests are conducted for pH, conductivity, dissolved oxygen, alkalinity,
sulfates, nitrates, temperature, flow volume, and macroinvertebrates. Macroinvertebrate sampling, along
with aquatic salamander surveys, can be used to analyze water quality based on the presence and
abundance of certain pollution-intolerant animals, also known as bio-indicators.

Water quality monitoring of groundwater should also be conducted, since a majority of surface water
is derived from groundwater discharge. Detection of pollution in the groundwater before it is discharged
to surface water sources would enable proactive treatment exploration. This may aid in the identification
of pollution sources through early detection, and allow for prioritized treatment and remediation strategie
to be implemented. 5,

Pollution Sources

Point Source Pollution

Point source pollution refers to discharges, or pollution
inputs, that enter a stream or lake directly via a pipe, culvert,
container, or other means. One way the Clean Water Act is
enforced is through the National Pollutant Discharge
Elimination System (NPDES), whereby DEP issues permits
for point source discharges (DEP’). In Pennsylvania, the DEP
and local conservation districts are responsible for issuing
point source permits to industrial operations, municipal
wastewater treatment plants, concentrated animal feeding
operations, and households. In addition, any disturbance of
land from one to five acres requires an NPDES permit, even if
it is a non-point source. The exceptions are for tilling, agricultural practices that are not part of a
concentrated animal feeding operation (CAFO), and most logging disturbances that are less than 25 acres.
However, many of these activities still require a soil and erosion control permit (DEP”).

Dents Run is severely impacted by
abandoned mine drainage, which is
prevalent throughout the Bennett
Branch subwatershed

Non-point Source Pollution

Non-point source pollution is pollution that enters a waterbody through an undefined source, usually
in the form of polluted groundwater discharge or runoff from places, such as agricultural fields, logging
operations, residential lawns, and streets. Non-point source pollution comprises the majority of pollution,
mainly because they cannot be as easily regulated. Usually, AMD is considered non-point source
pollution because it is created in large, poorly-defined areas that often discharge into a stream in a diffuse
manner. Efforts to reduce non-point source pollution are often conducted on a state or local level through
programs to implement best management practices (BMPs) offered by conservation districts and other
agencies and organizations.
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Major Sources of Impairment

While the majority of the streams in the Sinnemahoning Creek watershed are pristine and high-
quality waterways, pollution and impacts are present, yet isolated. Abandoned mine drainage impacts are
particularly present in the Bennett Branch subwatershed and in a few isolated streams elsewhere in the
watershed. Since a majority of the watershed in forested and many dirt and gravel roads exist, erosion and
sedimentation impacts are present throughout the project area. An isolated train derailment caused severe
pollution impacts in the Sinnemahoning Portage Creek, which flows into the Driftwood Branch, causing
fish kills and severe degradation to those fisheries. The vast expanse of protected and public lands bodes
well for the continued conservation of this important tributary to the West Branch Susquehanna River.

Abandoned Mine Drainage

Abandoned mine drainage (AMD) is a significant cause of impairment throughout the Bennett
Branch sub-watershed. It also is a concern in Sterling Run and West Creek, as are minimal AMD impacts
affecting Parker Run and Canoe Run. AMD is formed when the fractured bedrock of abandoned mines
allows rain, groundwater, and oxygen to come into contact with coal seam. Chemical reactions result in
water contaminated with dissolved metals, including iron, manganese, and aluminum. Acid mine drainage
is formed when sulfur-oxidizing bacteria in rock converts inorganic sulfur to sulfate and sulfuric acid in
water. If there are insufficient neutralizing compounds, the water will become acidic. The polluted water
discharges into streams and groundwater through mine openings, springs, and seeps. When the water is
exposed to oxygen in the air, the metals will precipitate, or drop out of the solution as solids, creating
even more acid and coating stream bottoms with silt-like metals. High levels of iron and aluminum can
poison fish and threaten drinking water supplies (Fripp, Ziemkiewicz, & Charkavorki, 2000). Metal
siltation and altered pH also affect the survivability of aquatic macroinvertebrates, which form the base of
the food chain and the basis of a healthy, functioning stream ecosystem.

Underground mining refers to practices that extract coal by tunneling into the earth. Surface mining
involves extracting deposits of mineral resources close to the surface. A common surface mining method
is strip mining, which removes the layers of rock directly over the coal seam.

Remediation refers to treatment methods used to minimize or remove pollution from a contaminated
area. The goals of AMD remediation are to reduce metals and water acidity or to raise water pH to
acceptable levels. AMD treatment falls into two broad categories—active and passive. Active treatment
involves the physical addition of a neutralizing agent, such as chemicals and lime, to the source of the
AMD or directly into the stream. Passive treatment includes a variety of techniques to raise the pH and
reduce metal loading using a constructed treatment system or containment project, such as a wetland or
limestone drain. While initial costs for passive treatment can be higher, passive treatment generally
requires less maintenance than active treatment systems (Turner et al.).

The type of treatment system used is highly dependent on the type and concentration of metals
present in the AMD and site conditions. Chemical treatment is typically implemented through passive and
active methods, such as the addition of lime or the use of limestone-lined ponds. If it is necessary to
reduce metal concentrations and raise pH, then a variety of passive treatments may be used, including an
anaerobic wetland, aerobic wetland, or combination of systems (Pennsylvania State University). A new
treatment system is being installed in Hollywood that will capture mine drainage from several
contributing abandoned mines within the Bennett Branch subwatershed.

Previously mined areas can also be dangerous, with unstable portals and roofs associated with
underground mines and dangerous high walls and spoil banks associated with surface mines. In some
cases, reclamation techniques, such as removal of refuse and/or re-grading and re-vegetating, can be used
to make a site safer and reduce discharges.
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Some funding for mine reclamation is available through the Office of Surface Mining and other state
and federal programs. See the Land Resources chapter for information about the impacts of mining on the
landscape and for funding opportunities. Underground and surface mining continue to be utilized. As
more profitable coal seams are mined in Pennsylvania, the reclaiming of old areas and targeting of once
unprofitable coal seams may become more cost effective.

Sewage Waste
Contamination from both public sewage treatment systems and private on-lot septic systems is a

potential source of water pollution throughout the watershed. Public sewage services are concentrated in
boroughs and more populated townships. All public systems must have a DEP point discharge permit to
discharge treated wastewater, which may contain small amounts of nutrients and bacteria. Public and
private systems have the potential to impact stream health and public water supplies, particularly if they
are malfunctioning. This could cause drinking water contamination and increase drinking water treatment
costs.

Rural, on-lot septic systems typically contribute a greater amount of sewage waste to streams when
they are not maintained properly. Conventional systems consist of a large tank designed to hold about two
days worth of wastewater and allow solids to settle out, as well as a drain field that distributes the
wastewater so it can slowly absorb into the soil. Septic systems remove much of the bacteria, but are not
very effective at removing nitrogen. They often fail when the drain field becomes clogged or saturated,
and may cause raw sewage to contaminate streams and groundwater. These systems should be pumped
out every few years to prevent buildup and clogs (BF Environmental Consultants, 2004).

More advanced on-lot systems are designed to remove nitrogen by moving effluent through a series
of chambers containing different kinds of microbes. These systems have pumps, moving parts, and other
components that need to be inspected every few years. These more advanced systems can remove twice
the amount of nitrogen as conventional systems, but are more expensive and can have higher
environmental impacts if not pumped out (BF Environmental Consultants, 2004).

Due to the remoteness of the watershed, there are few isolated population centers that offer public
sewage systems for residents and businesses. Only nine of the 27 municipalities reported having public
sewage services within the project area (Table 3-3). Of those, five were in the process of upgrading or
foresaw the need to upgrade within sewage facilities within the next ten years. Of all the municipalities,
including those that do not offer public sewage, nine municipalities were anticipating upgrades or
considering the establishment of public sewage facilities.

Pharmaceuticals
For years, the public was instructed to flush unwanted or unused medicines down the toilet. Many
sewage treatment facilities are not designed to remove specific pharmaceuticals from wastewater. In light
of recent research, this practice is now being discouraged due to the potential pollution impacts to aquatic
ecosystems and drinking water supplies. Hormones, antibiotics, and over 100 different pharmaceuticals
have been found in waterways around the world (Hemminger, 2005).

Hormones, vitamins, and other chemicals within those medicines may affect water quality, the
reproduction and development of aquatic organisms, as well as human health. Fish caught within the
Allegheny River near Pittsburgh, Pa. exhibited sexual mutations, such as feminized males, which may be
caused by prolonged exposure or accumulated levels of estrogen hormones in the water.
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Table 3-3. Public Sewage Facilities

Public
Municipality Sewage Facility Capacity

Cameron County

Driftwood Borough No

Emporium Borough Yes |Mid-Cameron Authority 1 million gallons per day

Gibson Township No

Grove Township No

Lumber Township No

Portage Township N/A

Shippen Township Yes |Mid-Cameron Authority 1 million gallons per day
Clearfield County

Goshen Township No

Huston Township Huston Township Sewer

Yes  |Authority N/A

Lawrence Township Yes |Clearfield Municipal Authority |[N/A
Clinton County

East Keating Township No

West Keating Township No

McKean County

[Norwich Township | No |
Elk County
Benezette Township No
Fox Township Yes |Fox Township Sewer Authority |N/A
Jay Township Yes |Jay Township Authority N/A
Jones Township Johnsonburg Municipal
Yes |Authority N/A
Saint Marys, City of Yes |Saint Marys Sewage Authority |N/A
Potter County
Austin Borough Yes |Austin Borough Sewer N/A
Eulalia Township No
Homer Township No
Keating Township No
Portage Township No
Summit Township N/A
Sylvania Township No
West Branch Township No
Wharton Township N/A
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Due to the rising concern of chemical and hormone pollution from pharmaceuticals, many
conservation districts and watershed groups have begun organizing unwanted household medicine
collections to prevent the potential contamination of waterways. One major challenge to organizing such
and event is that pharmacists and police officers must be present at the collection to monitor controlled
substances.

More information about pharmaceutical pollution may be obtained by contacting your local Penn
State Cooperative Extension or county conservation district.

Nitrates
Nitrates are commonly used in fertilizers and in industrial applications, but are also found in
rodenticides (pesticide used to kill rodents) and food preservatives (U.S. Environmental Protection
Agency (EPA), 2007b). Nitrates also are a component of animal (including human) waste. Nitrates are
easily soluble, and do not attach to soils, so it easily migrates to contaminate groundwater. Nitrates do not
evaporate, and remain in water until ingested by plants or other organisms.

Nitrates have been found to contaminate unprotected wells (U.S. Agency for Toxic Substances and
Diseases Registry, 2001). Nitrates can pollute streams by direct discharge of industrial effluent, runoff
from agricultural lands, and faulty septic and municipal sewage systems. High levels of nitrates in water
can result in eutrophication and algae blooms, which disrupt oxygen levels when the material decays,
causing the death of aquatic life (EPA, 2006b). Nitrate pollution can also prove to be a risk to human
health.

Infants, pregnant women, and nursing mothers are particularly at risk of adverse health effects in
association with high levels of nitrates in drinking water. Methemoglobinemia, also known as “blue baby
syndrome,” is a syndrome that occurs in infants, due to the unique way the body metabolizes nitrate at
that age. Infants metabolize nitrate into nitrite, which robs blood cells of oxygen, thus creating a blue
coloration in body tissues. The most serious consequences of this condition are coma and death
(Knobeloch et al., 2000). Nitrates also have been linked to certain types of cancer in young children and
adults, as well.

Sodium Hydroxide

On June 30, 2006, a Norfolk Southern freight train
traveling through the watershed derailed in McKean County
near the town of Gardeau and spilled approximately 42,000
gallons of caustic sodium hydroxide into Sinnemahoning
Portage Creek. The spill traveled over 30 miles, flowing down
Sinnemahoning Portage Creek to Driftwood Branch and on
down the Sinnemahoning Creek mainstem toward the West
Branch Susquehanna River. The subsequent poisoning resulted ; £
in the death of thousands of aquatic animals. Shortly after the 2 .

accident, in July, PFBC officials conducted a thorough Fish kill resulting from the sodium
assessment of the fish, amphibians, and other aquatic life of hydroxide spill as a result of the Norfolk
Sinnemahoning Portage Creek, Driftwood Branch, and Southern train derailment along

Sinnemahoning Portage Creek in 2006

Sinnemahoning Creek to gather data on the far-reaching Ploto credit: Jim Zosehg, Jr.

impacts of the spill (Hartle, 2006).

Sinnemahoning Portage Creek is designated as an EV stream from its headwaters to Cowley Run.
The train accident occurred within this stretch, severely degrading a great portion of these exceptional
value waters and devastating the aquatic life that depended upon it. The sodium hydroxide that was
spilled into the creek is known to cause caustic chemical burns. It was estimated that up to 98 percent of

3-19



Sinnemahoning Creek Watershed Conservation Plan Chapter 3. Water Resources

the aquatic macroinvertebrates in the stream were lost as a result of the poisoning, and all fish within an
11 mile stretch immediately downstream of the spill site were killed. Not only did the chemical spill kill
fish and other aquatic organisms for miles downstream; but due to the potential health risk posed to
humans, a warning against recreation within those waters was issued to the public (Hartle, 2006).

Fishermen would notice the impact as well. Prior to the train derailment, Sinnemahoning Portage
Creek was managed as a Class A Wild Trout stream from the headwaters downstream to Cowley Run.
Naturally reproducing wild brook and brown trout were found throughout this section. Wild trout also
inhabited Sinnemahoning Portage Creek from Cowley Run to the mouth, and this section was also
supplemented with stocked trout. Due to the severity of the fish kill, it was estimated that these wild trout
populations could take up to six years to recover (Hartle, 2006).

In 2007, Norfolk Southern agreed to a damage settlement with the Commonwealth of Pennsylvania
for $7.35 million, which was distributed evenly to DEP and PFBC to support conservation initiatives in
the Sinnemahoning watershed, as well as throughout the counties in the region. The funds will be used for
restoration of Sinnemahoning Portage Creek, as well as to increase and enhance fishing and boating
opportunities throughout Cameron, Elk, McKean, and Potter counties (PFBC, 2007b).

The Sinnemahoning Stakeholders Committee of the Headwaters Resource Conservation and
Development (RC&D) Council manages the Sinnemahoning Watershed Grant Program to distribute the
DEP portion of funds derived from the civil settlement resulting from the spill. These grants are available
for water quality, environmental improvement, and conservation projects for Sinnemahoning Portage
Creek, Driftwood Branch, and Bennett Branch of the Sinnemahoning Creek watershed.

Headwaters RC&D is managed by the U.S. Department of Agriculture - Natural Resources
Conservation Service (USDA-NRCS) and North-Central Pennsylvania Regional Planning and
Development Commission. “The Headwaters RC&D Council is a non-profit 501(c)(3) organization that
works to improve quality of life through natural resource conservation projects that result in community
improvement, rural economic stability and environmental enhancement in the north-central Pennsylvania
region (www.headwaterspa.org).” The Council manages projects in Cameron, Centre, Clearfield, Clinton,
Elk, Jefferson, McKean and Potter counties that address agriculture, forest resource, community
development, environmental education, water resource, and recreational needs of the region. See
Appendix Q, federal agencies, USDA-NRCS Headwaters RC&D Council for contact information.

The PFBC manages another grant program with their portion of the settlement funds. Projects
eligible for funding must benefit fishing, boating, and aquatic resources of Cameron, McKean, Elk or
Potter counties. The project site must be kept open and accessible to the public. For more information on
program availability, visit PFBC’s website: www.fishandboat.com or contact your regional PFBC office

(Appendix Q).

Acid precipitation
The term pH is used to quantify whether a solution is an acid or a base. Acidity is the concentration
of hydrogen (H+) ions in solution, while basicity is the concentration of hydroxide (OH-) ions. A solution
with an equal number of hydroxide and hydrogen ions is considered neutral. The lower the pH, the more
acidic the solution, while a higher pH solution is more basic.

Rainwater is naturally slightly acidic—generally having a pH around 5.6—from the atmospheric
reaction of carbon dioxide and oxygen to form carbonic acid. However, acidity from non-natural sources
has caused rainwater in some areas to have a pH of 4.9 or lower. Acidity in precipitation (rain, snow, fog,
dew, etc.) that results from the reaction of air pollutants with water is called acid precipitation. These
pollutants mainly include sulfur and nitrogen oxides, which turn into sulfuric and nitric acids. The sources
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of this pollution include emissions from vehicles, industries, and power generating plants. The effects of
acid precipitation are usually felt many miles away from the source. Most pollutants in the project area
come from emissions from more populated areas in the east and Midwest and from coal-burning power
plants to the west.

The best way to document the pH of rain is to collect rainwater with rain gauges. Rain that is not
affected by pollutants will naturally be acidic, with a pH between 5.0 and 6.0; however, a pH below 5.0
may indicate acid precipitation.

The 1990 Clean Water Act amendments include the most significant legislation to lessen emissions
contributing to acid precipitation. The amendments promote the use of market-based approaches to reduce
emissions, including pollution trading; innovative technologies to reduce sulfur and other emissions; and
promoting the use of low-sulfur coal. Through the use of stricter standards for the emission of sulfur and
the use of innovative sulfur scrubbers, sulfur emissions are now 20 percent lower than when the
legislation was enacted. Unfortunately, affordable technologies have not been developed to remove the
nitrogen component (Driscoll et. al., 2001).

The low pH of acid precipitation can adversely affect water quality. In addition, toxic metals in soils
may leach into streams and groundwater. Aluminum pollution is amplified in waterways receiving acid
precipitation. Both aluminum and acidity disrupt the water-salt balance in fish, causing red blood cells to
rupture. Acid precipitation can also leach important nutrients from soils and decrease forest growth.
Fortunately, ecosystems can recover from acid precipitation impacts. Research shows that
macroinvertebrate life in a stream re-establishes itself within three years of decreased acidity, whereas
fish populations may take up to 10 years (Driscoll et. al., 2001).

The acid precipitation issue is particularly difficult because there is little that can be done locally to
solve the problem. The addition of alkalinity-producing chemicals to streams is a temporary solution for
aquatic systems. Individuals can make changes to reduce
their personal contribution to emissions through activities,
such as driving fuel-efficient cars and using less energy.
Additionally, legislators should be encouraged to support
regulations that would further reduce pollution from
smokestacks and cars.

Erosion and Sedimentation
Soil erosion is movement of soil by wind or water. A
lack of vegetation, poor land management practices, stream
channelization, and stormwater runoff greatly increase the
rate of erosion. Sedimentation is the process by which
eroded soil from streambanks, dirt roads, and land settle on a
stream bottom.

Proj'uer management of the numerous
dirt and gravel roads that are found
throughout the region is important to

) ) ) control erosion and sedimentation
Erosion and sedimentation are concerns throughout the

watershed, particularly in areas with dirt and gravel roads, which are prevalent in many rural areas of the
region. Many new dirt and gravel roads are constructed for resource extraction activities, including oil
and gas well drilling, timber harvest, and surface mining. Erosion and sedimentation rates may also
increase as the result of poor land management practices associated with development, agriculture, and
forestry. However, there are regulations in place to control erosion and sedimentation associated with land
management practices.
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In Pennsylvania, any disturbance over 5,000 square feet must have an Erosion and Sediment Control
Plan on site. Earth disturbance permits must be obtained for activities disturbing over 25 acres, including
timbering and development. Most agricultural operations do not require earth disturbance permits, but
must have a conservation plan to take part in incentive programs. Both earth disturbance permits and
conservation plans require provisions for sediment control. A separate permit is required for stormwater
management. Local county conservation districts assist in the development of erosion and sediment
control and conservation plans (PA Code, 1997¢). They also assist with paperwork for earth disturbance
permits. However, all permits in High Quality and Exceptional Value watersheds must be approved by
DEP.

Sediment control best management practices protect the quality of land and water by preventing
erosion and sediment pollution. There are various erosion and sediment prevention and control techniques
that are designed specifically for the type of development activity, including agriculture, forestry, and
general development practices.

Best Management Practices

Agricultural Practices
Agricultural pollution is the second-leading cause of water quality degradation in Pennsylvania, after
AMD. Pasture and hay fields comprise a majority of the agricultural land use within the project area
(Table 2-2, Chapter 2). Polluted runoff increases with improper management of nutrients, such as manure
and fertilizers, as well as inadequate stormwater runoff controls on crop and pasture fields, barnyards, and
storage facilities. Agricultural best management practices (BMPs) focus on nutrient reduction, proper
storage of manure, and runoff control techniques.

To reduce the potential for nutrient pollution in streams, farmers may develop a nutrient management
plan, and then can participate in cost-incentive programs, such as Environmental Quality Incentives
Program (EQIP) and Conservation Reserve Enhancement Program (CREP) (see Chapter 2 for more
information on these programs). Cost-incentive programs provide reimbursement for 75 percent or more
of incurred costs to implement BMP strategies.

To reduce erosion and sedimentation in runoff, recent efforts have focused on promoting no-till or
reduced-till practices, which greatly reduce erosion and fuel costs associated with plowing. The local
USDA-NRCS service centers located in DuBois, Coudersport, and Mill Hall can be contacted for more
information (Appendix P). Many of the following examples of agricultural BMPs were recommended by
the EPA to protect water quality.

Conservation tillage involves leaving crop residue—plant materials from past harvests—on the
soil surface versus tilling and mixing the materials into the churned soil. This practice reduces
runoff and soil erosion, conserves soil moisture, helps keep nutrients and pesticides on the field,
and improves soil, water, and air quality (EPA, 2008).

Nutrient management planning involves accounting for all nutrient inputs on fields to plan
and manage nutrient needs and where the nutrients are applied in order to prevent excessive
nutrient buildup in soils and to lessen the potential for nutrients leaching into groundwater or
polluting streams via runoff (EPA, 2008).

Integrated pest management employs pest control techniques that utilize minimal amounts of
chemical pesticide and maximize mechanical and biological control methods to control insects,
weeds, disease, and other pests to protect soil, water, and air quality (EPA, 2008).
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Conservation buffers vary from grassed waterway filter strips to vegetated riparian buffers, all
of which capture potential pollutants from runoff before it enters the stream (EPA, 2008).

Contour farming involves planting that follows the slope of the land, creating ridges that slow
the run of water and allow increased infiltration and groundwater recharge.

Silt fences provide a temporary barrier to retain sediment by slowing water flow and promoting
sediment deposition on the uphill side of the fence.

Strip cropping is the partitioning a field into alternate bands of different crops, such as row
crops, hay, and small grains; when combined with contour farming methods, it allows increased
infiltration and filtering of sediment from runoff.

Filter strips are areas of grass planted next to crops to filter sediment, organic matter, nutrients,
and chemicals carried in runoff.

Grazing management may involve rotating livestock through different pastures/paddocks to
minimize soil compaction, over-grazing, and soil erosion; providing alternate watering sources
to deter livestock from seeking water in vulnerable areas of a pasture or directly from a stream
running through the pasture to reduce nutrient polluted runoff and erosion and sedimentation;
utilizing appropriate vegetation mixes to stabilize soil; and managing stocking rates and
timing/season of grazing practices (Toor, Sims, & Maguire).

Animal feeding operations (AFOs) management minimize waste discharges through runoff
controls, by using sufficient waste storage and utilization methods, as well as nutrient
management planning (EPA, 2008).

Forestry Practices
The amount of water running off a forest during a storm event depends, in large part, on the forest
age and proportion affected by timber harvesting. Following a timber cut, there is an increase in the
amount of water running off a forest patch, because fewer trees exist to take-up the water or to intercept
rainfall to slow its velocity and reduce soil compaction. Runoff carries sediment and nutrients to the
stream.

High-grade cuts (which remove the best-quality trees and leave little for regeneration) and other
forestry practices that leave few standing trees can increase the amount of runoff to streams. The filtering
function of forests can be maintained through a number of sustainable forestry practices, such as
dispersing harvesting operations so that only a small percentage of any watershed is affected at any one
place and time, utilizing forestry methods that leave an appropriate amount of trees to prevent erosion,
leaving a wide enough streamside forest buffer to filter sediment from surface runoff, utilizing thinning
practices to maximize filtering capacity and forest health, and implementing additional sediment and
erosion control BMPs (Klapproth & Johnson, 2000). These are discussed further in the Land Resources
chapter.

Pre-harvest planning is a crucial element in forestry to protect water resources from polluted
runoff, erosion, and sedimentation. Pre-harvest planning considers the lay of the land, important
natural resources, and potential environmental impacts that may result from the logging activity.
The plan should include information on how the operation will proceed in regards to site
preparation, road and landing placement, and post-harvest erosion control and site management
procedures.
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Streamside forested riparian buffer zones should be protected and maintained during the
operation to reduce streambank erosion and filter sediment and other pollutants from runoff. An
intact forested buffer will also provide shade to help regulate water temperature of the stream,
which is especially important for coldwater streams.

Forested wetland buffer zones are important also, not only to protect the vital wetlands, but to
provide habitat for displaced wildlife, filter runoff, and recharge groundwater.

Logging roads and landings should be located away from steep slopes and be designed to
minimize runoff, drain properly, and provide stabilized stream crossings.

Silt fencing, erosion control mats, and vegetated strips are additional measures that can be
employed along roads, around landing areas, and between the operation and any water resources
on the site to further control and prevent sediment and polluted runoff from reaching streams.

Sustainable harvest practices, such as those mentioned in Chapter 2, should take precedence
over more intensive and all inclusive harvest methods, such as clear-cutting and high-grading.

Integrated pest management techniques that employ the least chemically-intensive approach
to controlling pests will reduce the potential for those chemicals and pollutants to be carried off
the land by runoft.

Post-harvest site management is planning for erosion control measures to be employed after
the harvest. These may include replanting or reseeding the area, installing erosion control
devices, and follow-up tree pruning and site management.

Development Practices
Land ordinances can be tailored to protect water resources. One of the biggest development impacts
on water resources is developing in floodplain areas. Even small-scale development along a floodplain
can reduce its effectiveness at dissipating floodwaters. Removing riparian vegetation can also increase the
streambank erosion, causing stream widening and a buildup of sediment on the stream bottom. Effective
land ordinances restrict building in these and other sensitive areas, or allow building if certain
requirements are met (Klapproth & Johnson, 2000).

Stormwater runoff is another issue that should be adequately addressed in ordinances. During storm
events, large amounts of water run off paved surfaces and other impervious areas, rapidly increasing the
amount of pollution and water entering streams. Some of these issues can be avoided by preventing
certain types of building in sensitive areas and encouraging building options that allow rainwater to
percolate into soils.

The elimination and draining of wetlands for development can exacerbate flooding occurrences and
severity, reduce a watershed’s filtering capacity, and lead to increased sedimentation in streams. Stream
channelization, another root cause of increased erosion, sedimentation, and flooding, is sometimes
utilized during construction practices.

The main objectives of construction BMPs or stormwater BMPs are to control runoff to reduce
flooding, minimize erosion, and provide filters to remove pollutants and sediments from runoff.
Numerous construction and stormwater BMPs can be employed at large and small developments,
residential settings, road construction, and many other types of development sites to achieve water
resource protection. Table 3-4 is a partial list of the practices that can be employed on site to control
better control and manage stormwater and runoff. More detailed descriptions and additional BMP
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examples can be found at the Stormwater Authority website at: http://www.stormwaterauthority.org/bmp/
bmp_presentation.aspx.

Road Maintenance

Municipal and state road maintenance can impact waterways by contributing chemical pollutants, as
well as sediments and minerals to area waterways. Residual materials left from the use of salt and cinder
to improve safety during winter conditions may be pushed into storm drains or directly dumped into
streams and wetlands during winter maintenance activity. This practice may have a direct, negative
impact on fisheries and water quality. In addition, excess salt, cinder, and other related debris may be
removed from roadways, including bridges that span the waterways, by washing the materials into
stormwater drains and over the sides of bridges. Municipalities and Pennsylvania Department of
Transportation (PennDOT) road maintenance crews should be encouraged to utilize dry sweeping
methods of debris removal to avoid contaminating waterways.
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Table 3-4. Development and Stormwater Best Management Practices

Construction BMPs

Land grading to reduce slope steepness and control runoff

Preserving natural vegetation reduces establishment time and control runoff

Stabilizing entrances keeps dirt from construction vehicles on site

Riprap slows runoff velocity and stabilizes ditches

Check dams slow the velocity of runoff in channels like speed bumps to control erosion

Filter berms are temporary ridges of materials used to slow or divert runoff

Grass-lined channels slow runoff, reducing erosion and allowing water to absorb into the ground
Mulching is the placement of materials, such as hay, seed, or wood chips, on exposed soil to
temporarily control erosion

Seeding, often combined with mulching, will establish vegetation on disturbed soils to control erosion
Sodding is the placement of established vegetation mats on soil that will root and bind to the soil
Geotextiles are porous fabrics that can be used for a variety of purposes

Gradient terraces are level terraces on a hillside that slow water flow to control erosion

Dikes may be constructed along the perimeter of a site to confine sediment to that area

Brush barriers utilize debris, such as stems, rocks, and brush, to create a perimeter or barrier
Silt fences are fabric barriers that trap sediment

Sediment basins and rock dams capture runoff and allow sediment to settle out

General Construction BMPs

Dust control is utilized to control wind erosion of soil particles

Temporary slope drains funnel runoff through a conduit rather than allowing it to flow over soil
Temporary steam crossing are stabilized crossing to minimize traffic impacts to streams
Vegetated buffers filter pollutants and sediment from runoff from construction sites

Post-Construction BMPs

Dry detention ponds hold small amounts of runoff from isolated storm events causing them to be dry
for extended periods; they allow sediments to settle and water absorption into the ground

Wet ponds retain water for longer periods of time and serve the same purpose as dry ponds
Infiltration basin is a small impoundment used to allow water to soak into the ground

Porous pavement is created by mixing material with larger particles to create pores to allow water
penetration through the pavement

Alternative pavers are semi-permeable pavement blocks, used in conjunction with porous material in
between each paver block, allows increase water infiltration

Bioretention areas are vegetated areas that increase stormwater retention and filtration; examples
include vegetated medians, islands, and parking lot perimeters and rain gardens

Swales are vegetated channels to manage stormwater

On-lot treatment of runoff typically refers to stormwater management practices applied at residential
homes and lots; there a variety of mechanisms to achieve runoff interception and treatment, including
green (vegetated) roofs, rain gardens, vegetated swales, and rain barrels to collect runoff

Dirt and gravel roads are prevalent throughout the Sinnemahoning watershed. Runoff from these
roads often causes erosion and sediment pollution in local waterways. The Penn State University’s
Thomas D. Larson Pennsylvania Transportation Institute houses the Center for Dirt and Gravel Road
Studies and the Dirt and Gravel Road Maintenance Program, which is administered at the local level by
county conservation districts. The Center’s purpose is to provide education, training, and technical
assistance to municipalities and other road maintenance professionals to improve roads that in disrepair,
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especially those contributing to sedimentation of streams. Funding for Environmentally Sensitive
Maintenance (ESM) practices comes from the PA State Conservation Commission and PA Bureau of
Forestry to improve rural, dirt and gravel roads. ESM practices are essentially the same as BMPs.

These ESM practices result in decreased runoff, erosion, and sedimentation, as well as decreased
long-term maintenance costs (Center for Dirt and Gravel Road Studies). In addition to the following
examples of ESM practices for dirt and gravel road repair, numerous other surface drains and
maintenance techniques are described on the Center’s website at: http://www.dirtandgravelroads.org/.

Pipes or culverts convey water under a road to maintain the natural flow pattern of a stream,
while reducing runoff and stabilizing the roadway; they can also be used to move ditch flow
away from the road to reduce erosion.

“Through-the-bank” pipes serve the same purpose of directing flow, but in this case runoff is
piped from the road through an adjacent bank to a vegetated release area.

Headwalls and endwalls are stabilized walls to funnel water into a pipe or to control outflow.
These walls reduce erosion surrounding the pipe and prevent water from redirecting around the

pipe.

Sub-surface drainage techniques are used to add support to the roadway and allow water to
drain through more easily, as well as allow the water to be slowly released, rather than being
concentrated in a ditch.

Ditch flow redirection funnels water to a vegetated buffer area, rather than releasing it directly
to a stream, to allow groundwater recharge and to let sediment and pollution to be filtered out.

High-water bypass is a subsurface drainage area on a low, flat section of the road where high
flows may pass over the surface of the road to reduce damages overall.

Driving Surface Aggregate (DSA) is a road surfacing material composed of varying sized
particles that lock tightly together, yet provide water infiltration, dust reduction, and decreased
erosion. In addition to the environmental benefits provided by DSA, it requires less
maintenance than a tradition dirt and gravel road, and it retains its structural integrity longer.

Bank benches, much like terraced hillsides, are vegetated steps in an embankment that slow

Chapter 3. Water Resources

runoff. Table 3-5. Sinnemahoning Dirt and Gravel Road County
Allocations 2009-2010

The Dirt and Gravel Road
Program funding is administered at Percentage of
the lgcal level by'county f:onservation 2009-2010 Overall Rank Among
districts. Of the six counties of the County  Allocation Funding All Counties
Smnemahomng watershed, Pot.ter Potter $132.361 375% o
Cpunty received the most funding for Clearfield $66,577 1.89% 7%
dirt and gravel roads improvement of 5 o
the 2009-2010 county allocations. In Cameron $33,094 0.94 OA’ 32rd
fact, Potter County received the sixth EH_( $24,025 0.68% 43111
largest allocation throughout the state, Clinton $22,747 0.64% 45 T
with $132, 361 (Center for Dirt and McKean $21,129 0.60% 47

Gravel Road Studies). See Table 3-5 for more information on the amount of each county’s allocation.
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Impaired Waterbodies

In order to satisfy the requirements of the Clean Water Act, states must report to EPA every two
years on the status of its waterways and provide a list of waterways not meeting water quality standards.
Water quality standards are a combination of the designated use for a particular waterbody and the water
quality criteria to protect that use. Typically, states report on the status of all assessed waterbodies, and
this list is referred to as the Integrated Waterbody List (Pennsylvania). Streams are assigned to one of five
categories based on their status on this list and states are required to develop a Total Maximum Daily
Load (TMDL) for streams in Category 5. These streams include those that are not meeting their
designated uses, excluding those where point source pollution controls may alleviate the problem.

Total Maximum Daily Load
All waterways are classified with a designated use; those that do not attain this use are considered to
be impaired and must have a TMDL study conducted. The study is performed to determine the maximum
amount of pollution that a waterbody can handle, while meeting certain safe water quality standards. The
subsequent report on the study identifies objectives and methods to restore and maintain good water
quality. The targeted pollutant reduction is the difference between the maximum pollution a waterway can
tolerate and its existing amount of pollution.

Over 118 miles of waterways within the project area have been identified on the 2008 Pennsylvania
Impaired Waterbody List. A complete listing of these 52 is available in Appendix H. To date, five TMDL
studies have been completed for West Creek, Dents Run, Spring Run, Trout Run, and Bennett Branch.

Bennett Branch Sinnemahoning Creek Watershed TMDL (DEP, 2008a) addresses metals
and pH impairments resulting from drainage of abandoned mines in three segments of the
watershed. While there are no active mining operations in the study area, the TMDL report does
account for the potential inclusion of a future active mining operation in addition to the present
wastewater treatment facility of Jay Township. Historic mining operations and coal refuse have
led to the metals and pH impairments of the watershed. Efforts are underway to correct these
impairments through the installment of a major active treatment facility in Hollywood.

Dents Run Watershed TMDL (DEP, 2005a) addresses impairments to 22 stream segments
caused by high levels of metals and decreased pH resulting from AMD. Abandoned mine land
reclamation and passive AMD treatment systems have been utilized to correct these
impairments. These efforts are ongoing and anticipated to continue through the cooperation of
state agencies and the Bennett Branch Watershed Association.

Spring Run Watershed TMDL (DEP, 2007b) addresses AMD impairments resulting in high
levels of metals and low pH affecting Spring Run, Stony Brook, and several unnamed
tributaries. At the time of the study, there was one active mining operation in the area, but the
majority of the impacts were due to discharge from abandoned mines.

UNT 24679 to Trout Run TMDL (DEP, 2004) addresses high metals and low pH resulting
from AMD impairments to this watershed. Several projects to passively treat AMD, reclaim
abandoned mine lands and refuse piles, and to seal mine openings have been completed
throughout the area.

West Creek Watershed TMDL (DEP, 2007¢) addresses impairments caused by high levels of
metals and low pH from AMD from past mining operations, spoil piles, and a railbed composed
of mine spoil materials.
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Water Quality Trading

Water quality trading is applied when facilities with higher pollution control costs, called “buyers”
purchase the right to pollute from “sellers”, or other companies that have reduced their pollution output
below their required limits. This enables polluters to reduce pollution at a lower cost than making
reductions at their facilities. For instance, it may be cheaper for a polluter that discharges nitrates to buy
credits from a polluter that can reduce its nitrate discharges more easily. Or, it may be cheaper for a
polluter to pay for the installation of BMPs on a farm than to develop technologies to reduce pollution
from nitrates. If the same pollution reduction goal can be achieved through trading, then it is a benefit to
both the company and the farmer.

Generally, certain criteria must be met for a water quality trading program to work. There must be a
“driver” or reason why pollution reductions are being sought. This is usually a TMDL, which requires
point-source polluters to reduce their level of pollution by a certain amount in order to meet water quality
standards. Water quality trading is most effective if there are different costs to control pollution within a
watershed, making it more economically profitable to trade. Also, the levels of pollution must be such
that not all sources must reduce their inputs. This provides a reason to bargain. Finally, watershed
stakeholders and state regulatory agencies must be willing to try an innovative approach and engage in
trading design and implementation. Water quality trading should be conducted within a legal, regulatory
framework, such as the NPDES Program, which requires point-source polluters to obtain permits to
discharge pollution in waterways of the U.S.

If nonpoint source pollution is present, a company could potentially pay for the implementation of
BMPs in exchange for polluting over its target limit. All water trading activities must comply with the
requirements of the Clean Water Act, as well as state and local requirements, including public notification
of transfers of trading credits. One potential problem with water quality trading is localized impacts. For
example, all of the credits purchased may discharge into the same small stream. Because of these possible
complications, it is important that the trading program be designed so that localized impacts do not occur.
For instance, the amount of credits that can be purchased by certain polluters can be set by the regulatory
agency. Water quality trading is usually most successful in developed areas, and it is unclear whether
such mechanisms would be effective in the project area.

Water Quantity

Groundwater recharge plays a major role in the
availability of water for human consumptive uses.
Groundwater recharge is the amount of water that has
permeated the ground during periods of precipitation and
replenished groundwater supplies. During periods of drought,
more water is being withdrawn and used than can be recharged
into the ground. Some areas in Pennsylvania and across the
U.S. withdraw more water than can be recharged on a regular
basis. In these areas, water quantity, in addition to water
quality, becomes an extremely important issue.

Unusually low water level at the George
B. Stevenson Dam reservoir at
Sinnemahoning State Park in the fall of
2008

Water is withdrawn from both surface and groundwater sources. Many public water suppliers utilize
groundwater or surface water from local waterways, and treat it to ensure that it meets safety standards for
drinking water. In many rural and suburban areas, public water systems are not available, and residents
depend upon private wells and springs.
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Due to the rural location of the project area, the majority of residents rely on private wells and
springs for their water needs. Public water suppliers are available in some of the more populated areas of
the watershed, such as Emporium and Saint Marys.

When groundwater is utilized, a well is drilled into the aquifer—an underground area containing
groundwater. There are two kinds of aquifers—confined and unconfined. In a confined aquifer,
groundwater is under pressure because there is a layer of impermeable or nearly impermeable rock above
it to confine the groundwater. When a well is drilled into a confined aquifer, pressure forces the water up
the borehole. These are commonly referred to as artesian wells, and some receive so much pressure that
they flow without being pumped. Unconfined aquifers do not have a layer of low permeability rock
above them to restrict flow and create pressure. Wells established in unconfined aquifers must be pumped
(Fleeger, 1999).

Pennsylvania State Water Plan

In 2008, an updated draft of the Pennsylvania State Water Plan was unveiled, providing a vision to
sustain water supply with goals and recommendations. The plan includes an inventory of water
availability, an assessment of current and future water use demands and trends, and an assessment of
resource management alternatives and proposed methods of implementation. It also provides an analysis
of problems and needs associated with specific water resource uses, such as navigation, stormwater
management, and flood control (DEP, 2008d).

In the updated Pennsylvania State Water Plan, information is broken down into six watershed
regions—Ohio River, Great Lakes, Potomac River, Delaware River, upper/middle Susquehanna River,
and lower Susquehanna River. The Sinnemahoning Creek project area is located within the upper/middle
Susquehanna region.

Water Use
In 2000, it was estimated that Pennsylvania withdrew 9,950 million gallons of water per day. Of the
water withdrawn, 93 percent came from surface waters. Table 3-6 shows water withdrawal trends in
Pennsylvania from 1990 to 2000 (Hutson, et al., 2004).

Table 3-6. Water Use

Groundwater Surface Total
Year Fresh Saline Total Fresh Saline Total Fresh Saline Total
1990 | 1,020 0 1,020 8,810 0 8,810 9,830 0 9,830
1995 860 0 860 8,820 0 8,820 9,680 0 9,680

2000 666 0 666 9,290 0 9,290 9,950 0 9,950
All values are in millions of gallons per day
(Sources: Solley, Pierce, & Perlman, 1993 & 1998; Hutson, et al., 2004)

It was estimated that the largest water withdrawals in the U.S. in 2000 were used for thermoelectric
power—48 percent—and irrigation—34 percent. Public water supply utilized 11 percent, while the
remaining seven percent was utilized for industrial, mining, livestock, and aquaculture purposes (Huston,
et al., 2004).

Within the entire Susquehanna River Basin, approximately 500 million gallons of water per day
(Mgal/day) are withdrawn for consumptive uses. Of that, approximately 200 Mgal/day are utilized for
public water supply, 130 Mgal/day for thermoelectric generating plants, 120 Mgal/day for agriculture, and
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30 Mgal/day for industries. Hospitals, prisons, institutions, and golf courses account for approximately 60
Mgal/day of consumptive water uses (DEP, 2008d).

The majority of the water withdrawn from the upper/middle Susquehanna region of Pennsylvania
was utilized for thermoelectric, public water supply, and industry uses, respectively. It was estimated that
71 percent of water was used for utilities and thermoelectric plants, while 19 percent was utilized by
public water suppliers, and six percent was used for industry. The remaining four percent was comprised
of mining, commercial, and agricultural uses (DEP, 2008d).

Thermoelectric generating power plants and public water suppliers are mandated to register water
withdrawls through DEP. In addition, any industry that withdraws more than 10,000 gallons per day must
also register. No additional industries have met that requirement within the upper West Branch
Susquehanna River, which includes the headwaters of the West Branch Susquehanna River to the point
where Sinnemahoning Creek drains into it; and 97 percent of the registered water withdrawn from this
region is used for thermoelectric plants and three percent is used by public water suppliers (DEP, 2008d).

Water withdraw associated with gas well drilling is another major concern throughout the region.
Depending on the type of natural gas exploration, different amounts of water are required to fracture the
bedrock surrounding the formation to release the gas. Marcellus shale gas formations require millions of
gallons for well fracking water, which results in waste brine water that contains salt and other pollutants.
Often, this water must be disposed of with a water treatment facility offsite, thereby removing it from the
watershed. With limited regulatory and monitoring resources, there may be violations that include illegal
disposal of untreated water into local waterways, illegal water withdraws, and increased pressure on small
water treatment facilities.

Flooding and Drought

In addition to water withdraw, flooding and drought are major concerns related to water quantity. In
fact, the Susquehanna River is one of the nation’s most flood-prone regions. In response to flooding
throughout the region, the Susquehanna River Basin Commission (SRBC) and other state and federal
agencies developed a network of dams and reservoirs to control flooding, as well as a the Susquehanna
Flood Forecast and Warning System to warn communities of flooding potential due to weather
conditions. The George B. Stevenson Dam at Sinnemahoning State Park is one of the flood control
structures in the Susquehanna River basin network. Its primary function is to offer flood protection, but
secondarily it offers recreational resources to the region.

Concerns have been raised by local residents and business owners regarding the management of
water levels in the reservoir behind the dam. Several community members feel that the dam should be
controlled by a trained professional dam tender to better maintain consistent water levels in the reservoir
for the benefit and safety of the public. In the summer of 2008, water levels at the reservoir dropped so
severely that much of the lake bottom was exposed. While state agency personnel investigated the cause
of the severe drawdown, they also took advantage of the opportunity to install fish habitat structures in the
reservoir area. Current drought information can be obtained from the DEP Bureau of Watershed
Management website: http://www.depweb.state.pa.us/watershedmgmt.

Watershed Protection Laws

Clean Water Act

The 1977 amendments to the federal Water Pollution Control Act became known as the Clean Water
Act (CWA). This act establishes the basic structure for regulating discharges of pollution into waterbodies
of the U.S.. The CWA gives the EPA the authority to regulate pollution discharges and set water quality
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standards. It also makes it unlawful for any person to discharge pollution from a “point source” into
navigable waters without a permit. The CWA funds construction of sewage treatment plants and
recognizes the need for planning to address “non-point source” pollution problems, as well (Elder, et al.,
1999).

NPDES Permits

One of the ways that the CWA 1is executed is through the NPDES, whereby DEP issues permits for
point source discharges. DEP and local conservation districts are responsible for issuing point source
permits to industrial operations, municipal wastewater treatment plants, concentrated animal feeding
operations, and households. A list of current permits can be found in Appendix F.

In Pennsylvania, an earth disturbance activity from one to five acres requires an NPDES permit if a
point source exists at the site. Any disturbance over five acres requires a permit regardless of whether or
not there is a direct point source to a waterway. Farmers do not need to obtain an NPDES permit unless
the farm meets the criteria to be considered a concentrated animal feeding operation (CAFO). However,
they must complete a conservation plan. Timber operations fewer than 25 acres are also exempt from
NPDES permits, but must complete Erosion and Sediment Control Plans. Active NPDES permits may be
found at the EPA Envirofacts website (http://www.epa.gov/enviro/index.html).

Nutrient Management Program

The Pennsylvania State Conservation Commission, formed through the Pennsylvania Nutrient and
Odor Management Act (NOMA), administers the Pennsylvania Nutrient Management Program (PNMP).
The program is controlled by the commission and county conservation districts with approved delegated
authority. Concentrated Animal Operations are required to participate in the program, as well as any
operation that wishes to gain liability protection under the act, or has received financial assistance through
NOMA for BMP installation. In addition, any agricultural operation in violation of the Pennsylvania
Clean Streams Law may be required to submit a nutrient management plan that meets NOMA
requirements (PNMP).

Farmers participating in NOMA must develop and implement approved nutrient management plans.
Nutrient management planning is a series of BMPs designed to reduce nutrient pollution by balancing
nutrient inputs with nutrient requirements. Plans must be developed by a certified Pennsylvania
Department of Agriculture (PDA) Nutrient Management Specialist. The intent of NOMA is to address
water quality issues from such activities as animal number and density, nutrient losses from manure
storage and handling areas, nutrient runoff from animal concentrated areas, and manure fertilization.
Questions about the program should be directed to the appropriate county conservation district. Financial
and technical assistance is available (PNMP).

Pennsylvania Sewage Facilities Act

Sewage is a major cause of pollution in Pennsylvania streams. Sewage pollution can come from
municipal and non-municipal sewage treatment plants, as well as from private septic systems. This
pollution can occur from plants that have inadequate capacity due to population growth or poor design
and private systems that are not properly built or maintained. In some cases, both sewage waste and
stormwater enter a municipal system through the same infrastructure, and the plant is not capable of
handling all of this waste at once. The overflow waste deposited directly into the stream is called a
combined sewage overflow (CSO) event.

The main type of pollution entering streams from sewage treatment plants and septic systems is
inorganic and organic nutrients, sediment, and bacteria. Nutrients can lead to excessive plant growth,
which depletes the oxygen levels of streams. Sediment is responsible for clogging the gills of aquatic
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organisms and affecting in-stream hydrology and habitat. Bacteria can be harmful, and sometimes fatal, to
both stream life and humans.

As a result of ongoing problems with unlawful sewage disposal, the Medix Inn Restaurant in Medix
Run has been granted a permit from DEP to construct a sewage treatment facility to handle the large
volume of wastewater from the establishment. Previous to this, wildcat sewers that allowed untreated
sewage to be discharged into the Bennetts Branch had served both the village of Benezette and the Medix
Inn (Russ Braun, Jones Township).

Wildcat sewers continue to serve the rural villages of Sterling Run, Driftwood, and Sinnemahoning,
allowing untreated wastewater to enter the Driftwood Branch. Plans should be formulated to address these
issues. Problems in these areas are addressed locally by installing holding tanks. Holding tanks are
expensive to maintain, and limit development in these villages (Russ Braun, Jones Township).

Stream impacts caused by AMD can sometimes mask the effects of other pollutants, such as septic
systems and agricultural runoff. In fact, these other pollutants can add pH and alkalinity to a stream,
canceling some of the harmful effects of acidic mine drainage. Many streams in the watershed have a HQ
or EV designation, which put limitations on the types of pollutants that may be permitted to enter a
stream. Sewage pollution can have a significant negative impact on stream ecosystems and can affect the
use of the stream for recreation and water supply. Six sewage treatment plants have permits to discharge
treated wastewater to local streams. Depending on the age, condition, infrastructure, capacity of the
system, and treatment methods used, the amount of waste matter entering streams from each of these
plants may vary greatly.

Sewage treatment systems can affect groundwater storage quantity depending on the source of the
water supply used for sewage disposal. If water entering a sewage treatment plant was obtained from
sources of public water derived from wells, and thus groundwater, the water budget for that source will
decrease, because the treated water is typically discharged to a surface body of water. Conversely, private
on-lot septic systems return treated water to the groundwater storage area, and therefore don’t disrupt the
natural hydrologic budget.

Benezette Township recently completed an Act 537 Sewage Facilities Plan that will provide public
sewage treatment to the Benezette area. The plan calls for a sewage treatment plant to be constructed in
Benezette and public sewers to serve Benezette, the Elk Country Visitor Center, and a major subdivision
on Winslow Hill (Russ Braun, Jones Township).

The Pennsylvania Sewage Facilities Act (Act 537) was enacted in 1966 to repair existing sewage
disposal problems and to inhibit future problems. Defective sewage disposal systems can create a grave
hazard to public health and the environment. They pose a risk of pollution to public and private drinking
water sources, as they frequently can be directly discharged into the groundwater, and can expose various
bacteria, viruses and parasites to humans and animals. The contaminated groundwater also pollutes
surface water supplies as it discharges into those streams and reservoirs.

The major provisions of Act 537 are (DEP'):

1. All municipalities must develop and implement an official sewage plan that addresses their
present and future sewage disposal needs.

2. Local agencies are required to employ both primary and alternate Sewage Enforcement
Officers (SEO), who are responsible for implementing the daily operation of that agency’s
onlot disposal systems (OLDS) permitting program.
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3. Local agencies, through their SEO, approve or deny permits for construction of onlot sewage
disposal systems prior to installation.

4. DEP provides grants and reimbursements to municipalities and local agencies for costs
associated with the Act 537 planning and permitting programs.

5. An Environmental Quality Board (EQB) must adopt regulations establishing standards for
sewage disposal facilities.

6. A Sewage Advisory Committee (SAC) reviews existing and proposed rules, regulations,
standards, and procedures, and then advises the Secretary of the DEP.

Abandoned Mine Drainage Legislation

The Federal Surface Mining Control and Reclamation Act (SMCRA) of 1977 established mandatory
uniform standards for coal mining activities on state and federal lands, including environmental
performance protection standards to reduce adverse effects of fish, wildlife, and other environmental
values. An important component of this legislation is that mining companies are required to conduct
remediation efforts for environmental degradation caused after the Act’s passage (mine discharges, coal
refuse, etc.) It gives companies an incentive to reduce environmental impacts in order to avoid the high
costs of remediation. The Act also created the Abandoned Mine Reclamation (AMR) fund to help pay for
the clean up of mine lands abandoned before 1977, which are not covered by the new standards and
regulations (Environmental Literacy Council, 2002).

This Act, along with the Clean Water Act, has important implications for mining activities
throughout Pennsylvania. Future mining activities in the Sinnemahoning watershed must comply with
SMCRA, as well as the anti-degradation component of the Clean Water Act (Environmental Literacy
Council, 2002).
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CHAPTER 4. BIOLOGICAL RESOURCES

Ecosystems are groups of plants, animals, and their N/
physical environments that interact together. Plants clean :
water, air and regulate temperatures. Plants and animals are
essential for healthy ecosystems and clean water. Biological
resources sustain and enhance our quality of life. Plants clean
water, air, and regulate temperatures. Wood products, crops,
and livestock offer economic income to the Sinnemahoning
region. Wild game and fish offer opportunities for hunting,
fishing, and wildlife watching. Trees, wildflowers, birds, and
butterflies enhance our outdoor experiences. Bees and other
pollinators ensure sufficient crop yields and beautifully 2 T e R
blooming gardens. Having a diversity of living creatures is Unique habitats, like this sphagnum
termed biodiversity. Humans, too, are a biological component ~ b0g; characterize the Sinnemahoning
of watersheds and ecosystems. In this chapter, biological Creek watershed
resources, habitats, and threats to those resources will be discussed.

Natural Setting

Ecoregion Characteristics

An ecoregion is an area of land or water containing similar geographic characteristics and species
that interact ecologically. Although both the physiographic province and ecoregion delineations consider
the geology of the area, the difference is that an ecoregion also takes into account the climate, ecology,
animals, and plants.

Each ecoregion is subdivided into divisions and subregions. The project area is located within
Unglatiated Allegheny High Plateau section of the North Central Appalachians division of the Atlantic
Highlands subregion of the Northern Forest ecoregion (Woods, Omernik, & Brown, 1999).

The Unglatiated Allegheny High Plateau ecoregion is characterized by rugged, steep, forested
hillsides and narrow river valleys. Entrenched streams typically travel along high-gradient channels with
prevalent waterfalls. The region experiences a cool, humid climate, along with long winters and a short
growing season. This short growing season, coupled with poor soils, decreases the potential for
agriculture throughout the region (Woods, Omernik, & Brown, 1999).

Throughout the nineteenth century, the Sinnemahoning watershed was extensively timbered for its
large, rich hardwoods, such as chestnut, oak, and maples. Due to such extensive harvesting and the
chestnut blight that ravaged the native species throughout its range, the forests of the region are primarily
composed of sugar maple, beech, and hemlock today (Woods, Omernik, & Brown, 1999). Other common
tree species associated with this ecoregion include red maple, sweet birch, black cherry, white ash, yellow
birch, eastern white pine, yellow-poplar, and cucumbertree, and oaks (McNab & Avers, 1994).

Common wildlife that inhabit this region include mammals, such as black bear, bobcat, coyote,
whitetail deer, eastern chipmunk, red and gray fox, woodchuck, raccoon, opossum, squirrels, white-footed
mouse, striped skunk, cottontail rabbit, porcupine, and deer mouse, among many others (McNab & Avers,
1994). Today, populations of black bear, beaver, and bobcats are rebounding from the devastating effects
that historic overharvest has had on their species. Elk were reintroduced to the area, and now form the
largest herd east of the Mississippi River.
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Familiar birds, such as wild turkey, ruffed grouse,
woodcock, wood duck, and several species of warblers and
hawks occupy the area, as do bald eagles. The red-backed,
spotted, and northern dusky salamanders can be found in
woodlands, wetlands, and streams of the Sinnemahoning
watershed. Eastern hellbender salamanders are unique,
aquatic amphibians that can be found in streams of the
watershed. Timber rattlesnakes, tree frogs, wood turtles, and r
northern coal skinks inhabit the ecoregion, along with
freshwater mussels (McNab & Avers, 1994).

Eastern larch

Coldwater fish species are common in the high quality
streams of the watershed. Common species include native brook trout, but other non-native species of
brown and rainbow trout are commonly found here, as well as dace and darters. Reservoirs and slower
moving warm waters of the watershed are often inhabited with bass, sunfish, and bluegill. A complete
listing of the fish and wildlife species found throughout the watershed can be found in Appendix I.

Natural Habitats

Forest Habitat
To see a glimpse of what settlers experienced as they entered the old-growth forests of the
Pennsylvania Wilds region, one need not go far from the Sinnemahoning watershed. A few small
segments of old-growth forest, along with many stands of mature second-growth forests nearing a century
old, can be found here in Sinnemahoning. Below is a listing of old-growth natural areas of the
Sinnemahoning watershed. More information about old-growth natural areas can be obtained by
contacting the DCNR Bureau of Forestry (DCNR®).

The Quehanna Wild Area is 48,000 acres of small second-growth mixed hardwoods. The
Wykoff Run Natural Area is a 1,215-acre patch within the Quehanna Wild Area at the
headwaters of Wykoff Run. In all, they form an impressive stand of large, majestic forest,
including a large stand of paper birch. Most natural openings in these two areas are peatlands.
Other openings have been created by PGC for elk staging areas and wildlife food plots. These
large open meadows bloom with wildflowers in spring and summer, offering ample
opportunities for bird and wildlife viewing. This area is located along Wykoff Run Road near
the town of Sinnemahoning.

Johnson Run Natural Area is a rugged forest full of large, old trees and boulders in the Elk
State Forest near the town of Driftwood; the area is not marked. Johnson Run is the last small
tributary to enter the Driftwood Branch before its confluence with Bennett Branch to form the
Sinnemahoning Creek mainstem. The forest here is reminiscent of the forests early settlers
encountered as they traveled through the region, and they protect the high quality cold water of
Johnson Run.

Lower Jerry Run Natural Area surrounds its namesake stream, which is a high quality
coldwater fishery that enters directly into the mainstem of Sinnemahoning Creek right along the
dividing line between Cameron and Clinton counties. An old-growth stand of white pine and
hemlock grows here and protects important reptile and amphibian species. This natural area is
very remote, and it can only be accessed by hiking into it.
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Bucktail State Park Natural Area is a scenic driving route that follows Route 120 through the
watershed. While it is not an old-growth forest per se, much of the forest lining its path are
comprised of mixed hardwoods representative of the northern forests that historically lined the
hillsides. The vast swaths of uninterrupted habitat on either side of the road host populations of
elk that sometimes venture near enough for passersby to catch a glimpse of the majestic
creatures. Route 120 is a common link to the aforementioned old-growth natural areas, as well.

Sproul State Forest is a proposed Natural/Old-growth Forest Area, which encompasses the
lower end of Sinnemahoning Creek and its mouth to the West Branch Susquehanna River near
the village of Keating in Clinton County. This forest block is comprised of large, second-growth
trees.

Forests play an important role in the regulation of global
climate change and air quality. Carbon dioxide, one of the
most abundant greenhouse gases, is naturally present in the
atmosphere. When plants “breathe,” the process of
photosynthesis converts water and carbon dioxide from the
atmosphere into sugar for the plants’ growth and oxygen,
which is released back into the air. The carbon removed from
the atmosphere is stored, or sequestered, in the plant
components (leaves, stems, branches, roots, etc.) When
leaves or trees are downed, the carbon is contributed to the
soil matter. Carbon dioxide is also released back into the
atmosphere through respiration and the decomposition of
organic matter. This natural exchange of carbon, along with
other greenhouse gases (including those released from the
burning of fossil fuels and gas combustion), contributes to the “greenhouse effect.”

Tiger swallowtails

In the absence of greenhouse gases, the earth would be a cold, desolate planet that harbors no life.
Excess greenhouse gases have the opposite effect, global warming. Human activities, such as
deforestation, poor agricultural practices, vehicle exhaust, and the burning of fossil fuels, have greatly
increased the contribution of carbon dioxide to the atmosphere. The preservation of forests, maintenance
of riparian forest buffers, and forest management practices that leave residual trees aid in carbon
sequestration, which in turn hinders global warming.

Protecting and maintaining the contiguous (uninterrupted) forest blocks that dominate the watershed
is critically important. Sustainable forestry practices and the use of Best Management Practices (BMPs)
when harvesting forest resources will ensure the future health of forest ecosystems throughout the
watershed. Service Foresters are available to assist landowners with technical advice on sustainable forest
management. Certified foresters provide cost-share assistance,
forest stewardship plans, regional planning, education, and
assistance with tree planting and riparian buffer restoration
(DCNR?).

By selectively planning a harvest with a certified forester,
one can ensure a continual return for their investment. Trees
can be harvested on a staggered schedule to provide recurring
income, while quality trees are left to reseed the area. Nearby,
competing trees of less value can be removed to allow
remaining trees a greater allocation of resources and nutrients,
ensuring a faster growth rate and higher quality of wood. As

Monarch butterfly on coneflower
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tree leaves continue to fall to the ground each autumn, the soil
is amended with organic matter and nutrients, which also
contribute to better growth rates. Erosion and sedimentation
are reduced by leaving trees to stabilize the soil.

Pruning and other maintenance activities will improve the
quality of the timber in the forest lot. Selectively eliminating
diseased and infested trees will improve the overall health of
the forest. Wildlife should also be considered when harvesting
a forest area. Brush piles made of cut limbs and saplings
" - S, p— i provide cover for small game, birds, repti_le_:s, and amp_hibians.

vast majority of the Sinnemaloning  npoaq standing trees (called snags) are utilized by cavity
Creek watershed is forested, providing . . S . .
abundant habitat for wildlife nesting birds and _other wildlife for shelter, while thg insects
that eat the decaying wood provide food for forest birds. Large
or hazardous snags should be downed to eliminate the safety risk, though. Downed woody debris should
be left for creatures of the forest floor, such as amphibians, spiders, insects, etc.

Maintaining tree species diversity in a forest is important to protect the forest from the devastating
effects of insects and disease. Plantation-style monocultures (an area consisting primarily of one species)
are particularly vulnerable to invasive pest species that attack one species or family of trees, such as the
emerald ash borer. More will be discussed on invasive species later in this chapter.

Forestlands offer products other than timber, which can be utilized to boost the local economy with
products that represent the timber culture and natural heritage of the Sinnemahoning watershed. Herbs
and mushrooms harvested in a sustainable manner provide educational, recreational, and economical
benefits. Botanicals and medicines may be derived from forest species. Wreaths and other crafts can be
made from limbs, vines, and other forest vegetation. Other forest products include: maple syrup, fence
posts, fuel wood, fruits, and nuts.

Successional Forest Habitat

Succession is the natural process of forest regeneration overtime. When a disturbance occurs in a
forest, such as a logging or a natural event, or as the edge of a forested area transitions over time, the
process of succession occurs. For example, if an area adjacent to croplands laid fallow, herbaceous
vegetation, like wildflowers and grasses, would occupy the area. As time went on, shrubs and tree
seedlings and saplings would grow. Eventually, the trees would grow into a mature forest. The entire
process may take a very long time and can occur on varying scales from several hundred acres to very
small areas.

During the early stage of the process, when the land is
primarily occupied by grasses, herbaceous vegetation, small
shrubs and tree saplings, it is referred to as early-successional
habitat. This edge habitat is critical for certain species of
wildlife. During this stage, grasses, seeds, berries, and twigs
provide abundant forage, while shrubs and dense vegetation
offer cover and safety for birds and small mammals. A variety
of wildlife species prefer this stage of succession, such as
rabbits, warblers, and American woodcock, while other

7 ﬁ‘;ﬁ‘"‘ S S & species of warblers may avoid such areas (Rodewald, 2006).
A youn porcupine, a common amma]

of the watershed During the middle-successional stage of forest
regeneration, otherwise known as the pole timber stage, trees
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dominate the landscape. The understory is still relatively dense, with seedlings and some shrubby species
that are tolerant of shade. Salamanders and interior-forest birds prefer this type of transitional habitat
(Pennsylvania Envirothon, 2007).

Once trees mature, the habitat is referred to as a mature forest habitat. During this stage, trees that
have been overtopped by competing, faster-growing, or longer-lived trees tend to die and form “snags”
that provide food, perches, and opportunities for cavity nesters, such as owls, woodpeckers, raccoons, and
even bats. Retaining downed wood on the forest floor provides habitat for invertebrates, reptiles,
amphibians, etc. In a mature forest, there is a greater abundance of mast-producing trees that offer acorns,
nuts, and soft or fleshy fruits and seeds for wild turkey, black bear, and pileated woodpeckers that prefer
mature forest habitats (Pennsylvania Envirothon, 2007).

Landowners and forest land managers should promote differing stages of succession to offer a
variety of habitats for wildlife species. Also, when timbering an area, foresters should stagger and soften
the edges of cuts by leaving some older trees and shrubs on the perimeter, and cutting in a meandering
fashion to avoid abrupt transitions between habitats.

Urban Forestry
Forestlands provide habitat for plant and animal species, timber for fuel and wood products, income

possibilities from other forest products for private forest owners, and recreational opportunities. Not only
are rural forest blocks and riparian buffer areas important for the sustainability of healthy ecosystems and
% , @ water quality, but urban forestry also is an important aspect of
watershed conservation. Trees planted in urban settings and
along roadways perform a number of functions, ultimately
improving the livability and attractiveness of communities.
Trees in urban settings regulate heat radiation and ambient air
temperature by shading sidewalks, parking lots, and roads.
They control erosion and help manage stormwater. Trees can
be utilized to reduce energy costs and improve property
values. Trees in urban settings improve air quality, improve a
community’s sense of pride, and enhance business and
economic development. The Pennsylvania Department of
Conservation and Natural Resources (DCNR) Bureau of
Forestry has resources available on rural and community
forestry, including a listing of certified service foresters and various programs available to assist
individuals and communities (DCNR?). A listing of local service providers is available in Appendix Q.

Emporium is a certified Tree City USA

If a town or city, regardless of size, meets four standards set forth by the Arbor Day Foundation, it
may become certified as a Tree City USA. Emporium has been a Tree City USA for 21 years, and Saint
Marys has been one for four years. To meet the requirements, a community must have: a tree board
department, tree care ordinance, community forestry program with an annual budget of $2 per capita, and
an Arbor Day observance and proclamation. There are many benefits associated with becoming certified
as a Tree City USA, including an action framework set-up to ensure the community success in
implementing its forestry program, educational opportunities, improved public image and sense of
community pride, preferences for financial assistance, and publicity (Arbor Day Foundation, 2007).

Backyard Habitat
Developing or maintaining a woodlot and natural habitat in your yard attracts a variety of wildlife,
such as songbirds, butterflies, toads and other amazing creatures, which may help to reduce stress and
anxiety at the end of a long work day or commute. These species also help to rid your yard of pests, and
they may even reduce or eliminate the need for chemical pesticides.
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Forests, woodlots, and backyard habitats offer opportunities for families to learn and bond together
while enjoying their own little ecosystem. Backyard habitats and nearby natural areas also encourage
outdoor recreation, which helps to combat the childhood obesity epidemic sweeping the nation, since
children are becoming more accustomed to sitting in front of the television and playing video games.
Having even a small backyard habitat or nearby woodlot offers opportunities for nature exploration, while
children remain close to home in a safer area.

Private property owners are encouraged to consider landscaping with native wildflowers, trees, and
shrubs versus mowing their entire lawn, especially areas adjacent to water sources. Native plant species
that are adapted to the local weather conditions are best, as they require minimal watering and
maintenance and are often preferred by native wildlife. Reducing the amount of “lawn” on your property
will also save money in maintenance costs for gasoline powered equipment and it will save energy used
for electrical equipment, which both reduce the amount of pollutants that are released into the air.

Planting trees on your property will help to manage stormwater runoff and erosion. When planted
according to a specific scheme, one can create windbreaks using evergreen trees and native shrubs to
protect their homes from harsh winter winds, which may help to reduce home heating bills. In addition to
planting wind breaks, shrubs planted close to a home create “dead air” space, which adds another
insulating layer to your home. Deciduous shade trees can be utilized to reduce energy bills, as well.
During summer months when deciduous trees have a full crown of leaves, shade on the house will lower
the temperature naturally, reducing cooling costs. It has also been shown that shading the cooling unit
itself can result in a 10 percent increase in efficiency. In the winter, when the tree crown is bare, sunlight
is permitted through to warm the home and reduce heating costs (U.S. Department of Energy, 2007).

Grassland Habitat

Reducing the percentage of mowed-grass lawn on one’s property will save money, reduce energy
use, fuel consumption, and pollution emissions. Native wildflowers, grasses, and forbs can be used to
beautify a property, enhance ecological interactions, and reduce the overall amount of lawn to be
maintained. Native grassland habitats provide food, cover, and nesting material for a diversity of wildlife.
Many of the native species that are attracted to grasslands offer natural pest control of insects, weeds, and
rodent pests. Not only does this reduce the cost of controlling these pests, but it is more environmentally
friendly compared to harsh chemical pesticides.

The U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS)
suggests planting drought tolerant warm season grasses suitable to the region, such as big bluestem, little
bluestem, buffalo grass, and beardgrass. These grasses provide shelter and forage for wildlife, improve
soils, and require little maintenance. When possible, hay harvest should be scheduled around the nesting
season for ground-nesting birds, generally before May 1% and after August 15™. This will allow enough
time for regrowth to provide cover throughout the winter months (USDA-NRCS, 2007).

Wetlands
Wetlands are functional ecological components of a watershed. Wetlands are defined as having
anaerobic or hydric soils, wetland vegetation, and evidence of the area being inundated with water
(permanently or seasonally). Wetlands aid in groundwater recharge and filter excess nutrients, chemical
pollutants, and sediment from runoff, and offer education and recreation potential. Wetlands provide
habitat for a diversity of plants and animals, making them biodiversity hot spots.
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Conserving wetlands and riparian buffers is one
essential step to conserving water quality throughout the
watershed and habitats that support a diversity of wildlife.
Farmers may enroll marginal agricultural lands in the
Conservation Reserve Enhancement Program (CREP), fence
riparian areas adjacent to streams, create stabilized stream
crossings, and restrict access to streams for cattle and other
livestock. This will result in cleaner water and it improves the
overall health of the surrounding ecosystem and livestock
herds. Riparian buffers improve water quality, stabilize AR e e T
streambanks, and host a variety biological species. etlands are critical ecological
Pollinators enhance crop productivity and predatory species ~ components of watersheds that maintain
offer natural pest reduction services. In addition, the variety ~ "ater quality and provide habitat for a
of life and activity attracted to wetlands adds to the aesthetic ~ *27€%y of species
appeal and property value of the land. Farmers and landowners are encouraged to protect or create
wetlands and riparian areas on their property, not only for the ecological benefits, but also for the direct
benefits to the property owner.

Rivers and Streams

Many of the biological organisms that live in rivers and streams indicate the quality of water in
which they live. These creatures are called bio-indicators. Freshwater mussels, aquatic
macroinvertebrates, and lungless salamanders that require high quality water to thrive are natural
indicators of water quality and ecosystem health. Conservation groups can study these organisms to gain a
better understanding of the overall health of the ecosystem. These bio-indicators can be used to track the
improvements in water quality following the installation of restoration projects and best management
practices.

Headwater streams are typically small and shallow, and
flow into larger streams. Streams contain riffle areas with fast
moving water and pools of slower moving water. Different
plant and animal communities inhabit distinct sections of the
stream with varying characteristics. Small and fast flowing
streams, especially those with an intact riparian forest buffer
surrounding them, tend to be cold. Coldwater streams host
species of fish, such as trout and dace. Most of the
Sinnemahoning watershed is comprised of high quality
coldwater streams. Some streams with slightly higher
temperatures are considered coolwaters, and are inhabited by
chubs, shiners, and sucker fish.

_y]foff Run

In larger, slower flowing streams and rivers, reservoirs, and in streams with little or no riparian
vegetation to shade and cool the water, you will find fish that thrive in warmwater, such as bass, bluegills,
and sunfish. The reservoir behind the George B. Stevenson Dam at Sinnemahoning State Park harbors
many of these species of fish.
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Wildlife

In order to conserve a diversity of wildlife, a diversity of |
quality habitats must be preserved to support various wildlife
communities. Wildlife depends on the availability of food in
all seasons, clean water, cover (for protection from predators
and the elements), and space (to forage, raise young, and
expand territory). Both year-round residents and migratory
species depend on the resources the Sinnemahoning
watershed has to offer. By conserving natural areas,
improving soil and water quality, and restoring degraded
habitats, wildlife populations will benefit.

This American goldfinch s just one of
hundreds of bird species that frequent
the watershed

Wildlife species are a critical component in all
ecosystems. The continued balance of nature depends on the
existence of biodiversity. Each species and wildlife
community provides ecosystem benefits, some of which include: food for other wildlife and humans,
pollination, clean water, decomposition, nutrient cycles, clean air, and soil improvements.

A diversity of wildlife and fisheries benefits recreation potential for the
Table 4-1. Top 10 Most 464 which in turn improves the local economy and quality of life and health

Popular Recreation of watershed residents. According to Pennsylvania’s Recreation Plan 2004-
Activities in DCNR 2008 (DCNR, 2004a), walking, nature watching, visiting wilderness and
Region 8 natural areas, camping, nature walks, fishing, and wildlife watching were all
among the top 10 favorite recreational activities within the Sinnemahoning
1. Walking watershed counties. All of those activities are enhanced by the presence of
2. View nature biodiversity, high quality habitats, and clean air and water. Therefore, these
3. Sightseeing activities inherently include the preservation and conservation of wildlife,
—— fisheries, and their associated habitats.
4. Picnicking
5. Visit wild areas The Sinnemahoning region has experienced a great deal of stress on its
6. Swimming natural resources over the past few decades from resource extraction and
7. Camping pollution. Despite the e_nvironmental degradation, _the_re are diverse natural
8 Nature walks areas, rebounding species, and an abundance of wildlife throughout the
—— watershed.
9. Fishing
10. Wildlife watching Birds

Some 198 species of birds are
known to inhabit the Sinnemahoning Creek watershed
(Appendix 1). Birds vary from small, pollinator hummingbirds
to forest dwelling warblers and robins. Various sparrows and
woodpeckers may be seen in the forests and fields of the
watershed. Larger birds of prey, such as eagles, hawks, and
owls, hunt small rodents and fish. Birds provide hours of
enjoyment for birdwatchers, they control insect and rodent
pests, and they pollinate wildflowers and trees.

Bald Eagle
Bald eagle populations were once ravaged by excessive

hunting and pesticide pollution in the environment, but are now

A bald eagle in flight at

Sinnemahoning State Park
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on the rebound. In the 1980s, breeding pairs in Pennsylvania had dwindled to three pairs. Reintroductions
of juveniles and protection through the Endangered Species Act led to a steady increase in populations.
As a result, the bald eagle’s status was downgraded from endangered to threatened in the Commonwealth
of Pennsylvania, and it was removed from the federal list of threatened and endangered species. The
Pennsylvania Game Commission (PGC?) manages this important bird species in the state. The greatest
threat to the continued successful recovery of bald eagle populations in the state is human disturbance.
Over-use of recreational waters, which bald eagles heavily rely on for food sources, hinders their ability
to thrive. In addition, too much human disturbance may lead to nest abandonment and decreased
reproductive success (PGC?).

Eagles are top predators on their food chain and one of the largest birds of prey, weighing up to 17
pounds with a wingspan of seven feet (PGC?). Bald eagles primarily feed upon fish, other birds, and small
mammals, and they have even been observed stealing prey from other birds. A nesting pair of bald eagles
is resident at Sinnemahoning State Park, and can often be seen from the observatory deck on the
Stevenson Dam reservoir.

Amphibians
Amphibians depend on moisture to thrive. Some amphibians, such as the eastern hellbender

salamander, are completely aquatic, thriving in the high-quality coldwater streams of the watershed.
Many terrestrial salamanders depend on the vernal pools present in vast forestlands of the Sinnemahoning
watershed to lay eggs and reproduce. There are 21 species of frogs, toads, and salamanders that inhabit
the Sinnemahoning Creek watershed.

Eastern Hellbender Salamander
The eastern hellbender salamander is the only amphibian species of concern in the watershed.
Hellbenders are long-lived animals, and due to their intolerance of polluted water, they indicate good
water quality in the streams they inhabit.

Hellbenders are one of the largest salamanders in the world and the largest salamander in North
America, reaching lengths over two feet long and weighing up to five pounds. Hellbenders are completely
aquatic amphibians meaning they spend their entire life in streams. They primarily prey upon crayfish.
Hellbender populations have declined throughout their range, primarily due to human misperceptions and
pollution.

Table 4-2. Amphibians

American toad green frog redback salamander
bullfrog longtail salamander spotted salamander

dusky salamander mountain dusky salamander spring peeper

eastern hellbender northern slimy salamander spring salamander

eastern newt northern two-lined salamander valley & ridge salamander
four-toed salamander pickerel frog Wehrle's salamander

gray treefrog red salamander wood frog
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Table 4-3. Reptiles

Reptiles

There are 18 species of turtles, skinks, lizards and snakes that Coal skink
comprise the reptile population of the watershed. Some of these species Common garter snake
provide natural pest control of insects and mice. Four of those species— Eastern box turtle
coal skink, mountain earth snake, shorthead garter snake, and timber Five-lined skink
rattlesnake—are among the species of concern found within the Milk snake
watershed. Although none of them have been officially listed as Northern brown snake
threatened or endangered in the state, the timber rattlesnake is at risk of Northern water snake
becoming endangered in the future. Painted turtle

Racer
Timber Rattlesnake Rat snake

Timber rattlesnakes are venomous snakes that thrive within the Red-bellied snake
large forest blocks of the Sinnemahoning watershed. They are listed as a Ring-necked snake
candidate species in the state, meaning they could become threatened or Short-headed garter snake
endangered in the future. Major threats to the species include unregulated  gmooth green snake
hunting and den raiding, as well as habitat degradation. This species, Snapping turtle
along with other reptiles and amphibians, is managed by the PFBC. A Timber rattlesnake
permit is required to hunt or possess timber rattlesnakes in the state of Wood turtle
Pennsylvania. Worm snake

Mammals

Mammal diversity within the Sinnemahoning watershed includes 59 species of mammals, such as
elk, deer, carnivores, bats, opossum, moles, shrews, rabbits, and rodents (Appendix I). Mammal diversity
is typically associated with large, intact tracks of forest, such as that of the Sinnemahoning watershed.
Small mammals and game species, like whitetail deer, squirrels, rabbits, and foxes can be found
throughout the region. EIk, which were once eliminated from the area and the state, now found roaming
free within many of the natural areas of the Sinnemahoning watershed. These species, among others,
provide opportunities for hunting, trapping, and wildlife viewing recreation. Five mammal species of
concern have been known to inhabit the watershed. These species include the Allegheny woodrat, which
is threatened in the state of Pennsylvania, the Appalachian cottontail, rock shrew, northern myotis, and
northern water shrew.

Whitetail deer

Proper management of whitetail deer populations will keep the impacts associated with the species to
a minimum. In areas that are overpopulated with deer, forest regeneration may be hindered, crops may be
damaged, and resources may be scarce for other wildlife. Habitat destruction by overabundant deer
populations has a huge impact on songbird populations, especially woodland warblers. In addition,
overabundant deer populations pose a significant risk to the safety of motorists and damage to vehicles
when roadway collisions occur. Whitetail deer management occurs at the state level through hunting
permit allocations by PGC.

Public land managers experiencing high density deer populations should incorporate considerations
into land and habitat management techniques. Food plots may be established to improve herd health.
Public and private landowners may enroll in the Deer Management Assistance Program (DMAP), which
provides hunters with additional permits to hunt antlerless deer on registered properties to help manage
deer populations (PGC").

Some participants of the public surveys and interviews that were conducted as part of this planning
project discussed concerns over dwindling deer populations. Many hunters have been coming to this
watershed for years to hunt, and have noted an apparent decline in deer populations. It is important to
maintain a healthy deer herd through hunting limits and habitat management. Quality Deer Management
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(QDM) is a cooperative effort among landowners, hunters, and state agencies to manage healthy deer
populations by balancing the harvest of quality bucks and does with proper stewardship of the habitats on
which they depend. Not only does this approach to deer management result in higher quality animals and
habitat, but it is educates hunters and provides a better hunting experience for all (Quality Deer
Management Association).

Elk

Elk are larger relatives of the whitetail deer. They are
easily distinguished by their white rump and large stature.
Prior to settlement of the region, elk were found throughout
the Sinnemahoning watershed and Pennsylvania. By the mid-
nineteenth century, overharvest and habitat destruction nearly
eliminated the species from the state, except for isolated
populations within the Sinnemahoning region. And within a
few years, they too were gone. In the early 1900s, elk were
reintroduced to Pennsylvania using animals from overcrowded
herds of Wyoming and other western natural areas. As part of
the first reintroduction in 1912, elk were released in Clearfield
County among other counties. In 1915, a second shipment of
animals was brought to Pennsylvania and released in six
counties, including Cameron and Potter.

This bI] 1 isart of the I rgest e]k Qespite these effc_)rts, iII—_mamged hunting seasons and
herd east of the Mississippi River poaching caused a major decline in the Pennsylvania elk

populations. The remaining population held strong in the
Bennett Branch area of the watershed by the 1960s, but overall numbers were drastically low. It was
suspected that insufficient habitat was leading to poor reproductive success of the animal, and something
had to be done to help the elk population rebound again. In response, a 10,000-acre elk management area
was established in EIk and Cameron counties. Though populations continued to experience declines
through the 1970s from brain worm and habitat deficiencies, elk herds eventually did make a comeback
thanks to habitat improvements and improved cooperation between state game managers, sportsmen, and
landowners.

Today elk populations in Pennsylvania are thriving, lottery hunting permits are awarded annually,
and habitat improvements continue to be made. Official elk viewing areas have been established in an
effort to reduce the impacts of elk viewing tourism on local residents of the watershed, and an elk visitor
center will be completed in the near future.

Bats
Bats are common throughout Pennsylvania, and are very beneficial creatures to humans and the
environment, as they control pests. The northern myotis is an important bat species that depends on the
Sinnemahoning Creek watershed.

Depending on the species, bats may roost and/or hibernate in caves, mines, rock outcrops, attics, or
abandoned buildings. These habitats are most vulnerable to degradation. Forestry and mining activities
can disrupt and displace an entire colony of bats. Gates constructed at the entrance of abandoned mines
and caves allow for the passage of bats and exclusion of humans to limit disturbance to the habitat.

White nose syndrome (WNS) is a fungus that affects bats with devastating mortality rates. The
fungus appears white around the nose and wings of bats. As of August 2009, WNS had not yet been
detected within the watershed; however, it was confirmed in the nearby counties of Centre and Mifflin
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(PGC?®). Though biologists have not yet determined how the disease is transmitted, a caving moratorium
has been suggested to protect bat species (U.S. Fish and Wildlife Service).

Fish and Freshwater Mussels

Most of the waterways within the Sinnemahoning watershed are high-quality coldwater streams that
support native trout populations that provide sporting opportunities for fishermen and freshwater mussels
that filter water. Although, many streams are impaired. Some 93 species of fish can be found within the
tributaries of the upper West Branch Susquehanna River watershed, many of which may inhabit the
Sinnemahoning watershed (Appendix I). Though many species of fish occur throughout the region, none
have been identified as species of concern within the Sinnemahoning watershed.

The watershed’s streams, some of which are considered to be exceptional value coldwater fisheries,
also support bottom-dwelling aquatic insect larvae and nymphs that help conservationists determine the
health of the watershed. Eleven invertebrates and two mussels have been identified as species of concern
in the watershed. Freshwater mussels are fairly rare within the
watershed.

Species of Special Concern

The Sinnemahoning Creek watershed is located within Cameron,
Clearfield, Clinton, Elk, McKean, and Potter counties. All of the
counties have completed CNHIs, except Cameron County. The
following section briefly describes BDAs located within the
Sinnemahoning Creek watershed (Figure 4-1). Specific names and exact
locations of rare species are sometimes omitted from CNHIs and this
report to protect those species and the landowners where they occur.
Complete CNHIs can be downloaded from the PNHP website at:
www.naturalheritage.state.pa.us.

Plants and animals are ranked on state and global scales based on
the number of times the species has been documented in a geographic area. Most species have a rank
assigned to them, even if they are not threatened or endangered. In Pennsylvania, a species is commonly
considered to be of “special concern” if it has a ranking of “vulnerable” or lower. Global ranks are
assigned based on data collected at similar state offices worldwide as a part of a network called
NatureServe.

The federal Endangered Species Act of 1973 (and its amendments) provides broad protection for
aquatic and terrestrial species of wildlife and plants that are listed as threatened or endangered in the U.S.
or elsewhere. An endangered species is a species that is considered to be in danger of becoming extinct
throughout its range. A threatened species is a species at risk of becoming endangered unless special
action is taken. A candidate species is one that is proposed by a state or federal agency for listing as
threatened or endangered at the state or local level.

In Pennsylvania, threatened or endangered status is determined by the appropriate state agency, and
state-level laws are applicable. For instance, the PGC is responsible for assigning state statuses to bird and
mammal species, while PFBC is responsible for fish, amphibians, and reptiles. Since there is no state
agency that oversees invertebrates, such as moths and butterflies, these species can only receive
threatened or endangered status if they are federally listed. Therefore, there may be some species that
technically meet the state threatened or endangered requirements, but have not officially been given this
designation. These species are typically monitored by Pennsylvania Natural Heritage Program (PNHP).

4-12



Sinnemahoning Creek Watershed Conservation Plan Chapter 4. Biological Resources

Provisions are made for listing species, as well as for the development of recovery plans and the
designation of critical habitat for listed species. As part of both federal and state acts, an environmental
assessment of properties for species of concern is required before development projects can be permitted.
However, rather than stopping development altogether, changes in design or timing of construction can
often be made to protect the habitat for these resources.

Within the Sinnemahoning Creek watershed, 49 plant and animals species of concern have been
identified, including 22 plants, four birds, 11 invertebrates, two mussels, four reptiles, five mammals, and
one amphibian. In addition, one geologic feature and seven natural community types have been listed
among the species of concern as important natural features and
habitats of conservation significance. To protect these
important species and landowners, the location of individual
species cannot be provided. Appendix J lists state and global
rankings for species of concern identified within the project
area.

Conservation Areas

Natural Heritage Areas

County Natural Heritage Inventories (CNHIs) are
conducted by PNHP. The PNHP is a collaborative Laurel Run is just one of many
organization dedicated to the collection, tracking, and important habitats that support a
interpretation of information regarding Pennsylvania’s diversity of wildlife
biodiversity. PNHP partners include Western Pennsylvania
Conservancy, DCNR, PGC, and PFBC. PNHP is a member of NatureServe, which coordinates natural
heritage efforts in all 50 U.S. states, Canada, Latin America and the Caribbean.

Natural heritage inventories identify and map the most significant natural places in a county for rare,
threatened, and endangered species, as well as unique natural communities. Additionally, landscape level
elements, such as large contiguous blocks of forest and high-quality watersheds, are also identified. The
final product of the CNHI is a report highlighting specific areas and giving detailed management
recommendations for their protection. These reports should be utilized by local municipalities, counties,
utility companies, and groups involved with comprehensive planning, zoning, review of development
proposals, and other objectives.

The natural areas identified in CNHIs are called Biological Diversity Areas (BDA). A BDA is an
area of land recognized as supporting species or natural communities of special concern; high-quality
natural communities or ecosystems; or exceptional natural diversity. The core of these areas is typically
small and surrounded by a larger area of supporting habitat.

A Landscape Conservation Area (LCA) is a larger area of land that contains minimal human
disturbance, and allows ecosystems to function on a landscape level. These areas often contain multiple
BDA:s.
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Table 4-4. Significance Rankings for BDAs

Significance Rank Description

Sites are of exceptional importance for the biological diversity and ecological
integrity of the county or region, containing one or more occurrences of state or
national species of special concern or a rare natural community of adequate size,
condition, and extent. These areas deserve complete and strong protection.

Exceptional

Sites are highly important for biological diversity of the county or region, and just
like exceptional sites, contain species of special concern or natural communities
that are highly ranked. Typically large and primarily undisturbed, these sites
deserve strong protection.

High

Sites contain occurrences of species of special concern or natural communities that
are either more common or of smaller size and extent than exceptional or high rank
Notable areas, or have activity and disturbance. These sites deserve special protection
within the context of their characteristics, degree of disturbance, and place in the
community.

Sites have great potential for protecting biodiversity in the county, but have not yet
been found to contain species of special concern or state significant natural

Local communities. Because of their size, undisturbed character, or proximity to other
significant areas, these sites deserve further study and investigation as possible
high or exceptional sites.

Table 4-5. Biological Diversity Areas

Area Name Significance  Important Features
Clearfield County
Moshannon State Forest LCA Exceptional
Southwest Elk State Forest LCA High
Panther Rocks BDA High Acidic cliff; Appalachian gametophyte
Shagger’s Inn Impoundment BDA High Osprey
Bennett Branch Headwaters LCA Notable

Laurel Run and Saunders Run BDA Local
Laurel Run Tributary Wetlands BDA | Local
Parker Dam Beaver Ponds BDA Local
South Bennett Branch Wetlands BDA | Local

Clinton County
Bucktail State Park Natural Area DA | Exceptional

Keating Mountain BDA Exceptional Hemlock (white pine) — northern hardwood
forest community

Lower Jerry Run Natural Area DA Exceptional Northern hardwood forest community

Lower Jerry Run Watershed BDA Exceptional Northern hardwood forest community

Round Island Run Watershed BDA Exceptional High gradient clearwater stream; hemlock
(white pine) — northern hardwood forest
community
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Table 4-5. Biological Diversity Areas (continued)

Area Name Significance Important Features
Clinton County (continued)

Montour Island Run BDA High Big bluestem — Indian grass river grassland
community; sycamore — mixed hardwood
floodplain

Round Island BDA High Big bluestem — Indian grass river grassland
community; sycamore — mixed hardwood
floodplain

Sinnemahoning Creek Cliffs #1 High Allegheny woodrat

BDA

Sinnemahoning Creek Cliffs #2 High Allegheny woodrat

BDA

Sinnemahoning Creek Cliffs #3 High Allegheny woodrat

BDA

Sinnemahoning Creek Cliffs #4 High Allegheny woodrat

BDA

Lushbaugh Run Watershed BDA Notable High gradient stream

Elk County

Boone Mountain LCA Exceptional

Upper Clear Creek LCA Exceptional

Elk River LCA High

Four Points Wetland BDA High Creeping snowberry

Marion Brooks Natural Area BDA | High Creeping snowberry; aspen — paper birch forest

Silver Mill Headwaters Swamp High Hemlock palustrine forest

BDA

Byrnes Run BDA Notable Exceptional value creek

Dieble/Mix Run BDA Notable Exceptional value creek

Upper Clear Creek BDA Notable Exceptional value creek

West Branch Hicks Run BDA Notable Exceptional value creek

Pine Tree Trail Natural Area BDA Local Hemlock (white pine) forest; red oak — mixed
hardwood forest

Trout Run Oak Forest BDA Local Hemlock (white pine) — red oak — mixed
hardwood forest

McKean County
| Havens Run BDA | High | American brook lamprey
Potter County

First Fork Sinnemahoning Creek — | Exceptional | Maine snaketail; northern pygmy clubtail;

North BDA ocellated darner; superb jewelwing

First Fork Sinnemahoning Creek — | Exceptional | Spine-crowned clubtail; northern pygmy

South BDA clubtail; ocellated darner; superb jewelwing

Wharton LCA Exceptional

Bailey Run LCA High

Big Moore’s Run BDA High Northern pygmy clubtail

Big Younglove Hollow BDA High Great-spurred violet
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Table 4-5. Biological Diversity Areas (continued)

Area Name Significance Important Features
Potter County (continued)

Birch Run LCA High

East Branch Cowley Run BDA High Northern pygmy clubtail

East Fork Sinnemahoning Creek High Northern pygmy clubtail

BDA

Hemlock Trail BDA High Swainson’s thrush

Cherry Springs Park BDA Notable Common claybark tiger beetle

Keating Summit BDA Notable Animal species of concern

Lookout Mountain LCA Notable

South Woods Branch BDA Notable Animal species of concern

Important Bird Areas

Areas that support critical habitat for a diversity of birds species or species of special concern are
designated as Important Bird Areas (IBA) by the National Audubon Society Pennsylvania Chapter. Site
conservation plans are developed to guide conservation initiatives and management activities based on the
specific needs of the area. Two IBAs exist within the project area — Quehanna Wild Area and Southern
Sproul State Forest (Audubon Pennsylvania). Both sites contain large tracks of contiguous forest to
support a variety of bird species and other wildlife. An over-wintering pair of bald eagles inhabits the
Quehanna Wild Area, adding to its significance. Both IBAs contain unique habitats. The Quehanna Wild
Area contains a variety of age classes and forest types, including mixed oak, northern hardwood, red
maple, aspen, gray birch, oak, white pine, hemlock, and spruce. The Southern Sproul State Forest
contains rare, threatened, or unusual habitat within the Allegheny Plateau Province. It is exceptionally
representative of a characteristic hardwood forest within the province.

Important Mammal Areas

Similar to IBAs, Important Mammal Areas Project (IMAP) designates Important Mammal Areas
(IMAs) that support mammal species of special concern and a diversity of mammal species. IMAP is a
partnership of sportsmen, scientists, and conservation groups and professionals. Mammal diversity
typically coincides with large, contiguous tracts of forestland, such as the vast forested landscapes of the
Sinnemahoning watershed (IMA). Conserving habitats and connecting natural corridors to these IMASs
will help to sustain those mammal species that depend on the resources of the region.

The Northern Allegheny Plateau IMA is the largest designated IMA in Pennsylvania, covering
nine counties, including Cameron, Clearfield, Clinton, Elk, McKean, and Potter counties, and four million
acres. Included in this IMA are numerous state parks, state game
lands, and state forests. The site supports diverse or unique
communities of mammals, including elk, black bear, fishers,
coyote, Appalachian cottontail rabbits, the (Pennsylvania
Threatened) Allegheny woodrat, and flying squirrels. Ample
opportunities for environmental education exist throughout the
IMA, as well.

Invasive Species

A non-native invasive species can be defined as a plant, B ok 2
animal, or other organism introduced to an ecological system that  Japanese knotwee long
causes economic or environmental harm, or harm to human health.  Driftwood Branch
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Invasive species are one of the most significant threats to wildlife conservation in Pennsylvania. Not all
non-native species are harmful to other species or to wildlife, but some exotic species may have severe
impacts. Invasive plant species can impact agricultural activities and inhibit forest regeneration in areas
where disturbance (by deer, erosion, or human activities) gives them a competitive advantage. They may
out-compete native species, causing cascading effects throughout the food chain, and reducing food
availability and quality for species, such as turkey, bear, and birds.

Exotic species may have been introduced for a specific purpose or inadvertently. For example,
autumn olive, an invasive shrub species, was introduced to many state parks by PGC for food and cover
for wildlife and soil stabilization. Alternatively, invasive insects may burrow into the wood pallets of
packing material to emerge to invade another country.

When invasive species dominate an area, they often cause
decreased land value, increased maintenance and control costs,
degraded soil or water quality, or direct human health
concerns. West Nile Virus is one example of a non-native
pathogen that has the potential to affect human health. Weeds
threaten natural areas and wildlife. Invasive pests may
decrease crop yields, affect livestock health, and require costly
control efforts. Invasive species may be aesthetically
unpleasing, encroach upon homes and gardens, affect
landscaping, and threaten pets and humans.

~ Integrated Pest Management (IPM) techniques controls, such as predators, to keep their
incorporate science and information about the target pest, populations in balance can become out of

varying economic approaches, and utilization of ecologically control, like these snails that have left the
sensitive control tactics to deal with infestations. In order to be  Stevenson Dam reservoir littered with
effective at managing invasive species, the first step is empty shells

prevention. Most invasive species are opportunistic, and take

advantage of disturbed areas and weakened species. By managing landscapes and protecting pristine
natural areas, invasive species are less likely to overtake an area. By preventing an invasive species from
establishing or spreading to an area, little or no money and/or chemicals will be necessary to control it.

The second step is to detect early, and begin control as soon as possible. Early detection and rapid
response will result in less money and effort required to control the species. Numerous tools and
publications are available to help one properly identify invasive species. Two starting points to access that
information are USDA National Invasive Species Information Center (NISIC) at:
www.invasivespeciesinfo.gov and the Global Invasive Species Database: www.issg.org/database.

Small, isolated populations should be contained to control spreading. Once established, invasive
pests may be controlled by mechanical (physically pulling or cutting weeds, for example), chemical
(pesticides), or biological (utilizing another living species to control the invasive target) means. Often, for
well-established invasive species, a combination of control methods is necessary to effectively and
efficiently control the invasive. When chemical means are necessary to control an invasive pest (weed,
insect, or animal) the person(s) applying the pesticide must be certified by the State of Pennsylvania.
Landowners and land managers should contact their county Cooperative Extension office or a private,
certified applicator to seek assistance.

Education is a critical component in the management of invasive species. Volunteers, land managers,
and citizens in general should be taught the correct identification of invasive species that threaten the
watershed, so they can be detected and reported to the proper agency at the first sign of encroachment.
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Addressing the problem early also helps to minimize the negative impacts on native species and natural
resources. Once well established, many of these species are difficult and costly to control. Fact sheets on
invasive species can be downloaded at the U.S. Forest Service website: http://www.fs.fed.us/
invasivespecies/speciesprofiles/index.shtml. Other useful resource links can be found in Appendix P.

Useful Websites.

Invasive Plants

Invasive species pose the most significant threat in areas that have been altered by disturbances, such
as an impoundment, development, mining, oil and gas extraction, poor forestry, and poor agriculture
practices. In disturbed areas, invasive species can displace native plants intolerant to the changing
conditions. Native wildlife prefers native plant species for food, and tends to avoid invasive plants, which
allows the invasive to proliferate. When a non-native species establishes itself in a foreign habitat, it

usually free of natural predators and pathogens,
allowing it to spread and multiply with little natural
controls.

Some invasive plants pose a threat to health
and human safety, and are categorized as noxious
weeds. This federal designation, set forth by USDA
Animal and Plant Health Inspection Service
(APHIS), adds additional penalties and controls on
those species. A Cooperative Weed Management
Avrea partnership has been established and is active
controlling invasive plants throughout the
watershed. Contact the Headwaters Resource
Conservation and Development Council for more
information (Appendix Q).

Department of Agriculture (PDA), it is illegal
in Pennsylvania to propagate, sell, or transfer any of
the state designated noxious weeds (PDA, 2007b).

Table 4-6. Noxious Weeds of Pennsylvania

marijuana (Cannabis sativa)

Canada thistle (Cirsium arvense)

multiflora rose (Rosa multiflora)

Johnson grass (Sorghum halepense)

mile-a-minute (Polygonum perfoliatum)

kudzu (Pueraria Montana v. lobata)

bull or spear thistle (Cirsium vulgare)

musk or nodding thistle (Carduus nutans)

shattercane (Sorghum bicolor)

jimsonweed (Datura stramonium)

purple loosestrife (Lythrum salicaria)

giant hogweed (Heracleum mantegazzianum)

goatsrue (Galega officinalis)

A good source of information on invasive plants is Plant Invaders of Mid-Atlantic Natural Areas, a
guide produced by the National Park Service and U.S. Fish and Wildlife Service (Swearingen et al.,

2002).

Japanese knotweed

One invasive exotic plant species that was found within the project area and could pose serious
threats to the native biodiversity of the area is Japanese knotweed. Japanese knotweed has been reliably
identified in disturbed areas on the banks Sinnemahoning Creek and some of its tributaries. It spreads
mainly through its root system, and one plant can grow to encompass miles of streambank. Very small
root and stem fragments are capable of sprouting to generate new growth, and streambank erosion can
transport these plant parts downstream to take root in new areas.

On trails and natural areas, knotweed is unsightly, and may be considered a safety hazard. Knotweed
monocultures (an area dominated by one species) can encroach upon trails, inhibit growth of trees in
riparian areas, increase erosion, and it offers little habitat value to native species. Knotweed grows and
spreads aggressively, making it very costly to control once established.

The best control method for well-established knotweed monocultures is to cut the stalks close to the
base throughout the spring and summer to prevent flowering and seeding. Cutting also encourages
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regrowth and expenditure of stored energy, which weakens the plant’s reserves. Do not mulch any cut
vegetation, as regrowth can occur from each fragment. An herbicide application may be applied before
the first killing frost in the fall, which will carry herbicide from the leaves to the roots, resulting in more
effective control. A certified herbicide applicator should be contracted to ensure appropriate application
procedures and regulations are followed. As with any control strategy for invasive species, persistence is
the key to success.

Multiflora rose

Multiflora rose was first introduced to the U.S. as rootstock for ornamental plants in 1866. The U.S.
Soil Conservation Service and PGC later promoted it for purposes, such as living fence around livestock
pastures, and as wildlife habitat for small game and bird species. The tenacious growing behavior of the
plant enables it to quickly dominate large areas and consume resources that would otherwise benefit
native shrubs and herbaceous species. The thickets formed by multiflora rose are dense, and it can
completely overtake pastures, excluding livestock from grazing large portions of pasture. The large
monocultures decrease biodiversity, as the variety of food and nesting habitat available to native birds and
wildlife is decreased. Furthermore, the fruits do not contain the proper fat ratio migrating birds need to
survive. Larger mammals, including humans, are often excluded from areas occupied by multiflora rose,
as the thorny plant weaves tight, impenetrable assemblage of stems.

To control multiflora rose, bushes may be pulled, but ensure that all of the root system was removed,
otherwise regrowth will occur. Herbicides may be effective in controlling this persistent species. A
naturally occurring virus spread by mites called rose rosette disease, is one example of a biological
control for multiflora rose. However, this disease also affects cultivated roses, and may be considered
undesirable by some.

Mile-a-minute
Mile-a-minute is a rapidly growing invasive vine that quickly dominates areas. It is a thorny vine
with distinctive triangular leaves and disc shaped leaf appendages. It produces purple-blue berry fruit,
which are readily distributed by bird species that feed upon them. Its aggressive growth rate is how it got
its name, and it is also the reason why it is so detrimental to the natural areas it invades. It can quickly
blanket forests and smother native plant species. It offers little habitat value for native wildlife and may
even reduce land value and sustainable forests.

While other invasive plant species may invade the watershed, the ones detailed in this chapter have
been identified as the major species of concern. A cooperative weed management area was designated
within the watershed, and efforts are underway to control invasive plant and restore habitat in those areas
with native plant alternatives. Please reference Appendix R. for suggestions on native plants usage.

Goatsrue

Goatsrue is a federally listed noxious weed. It is a perennial herb
that is capable of overtaking wetland plant communities and disrupting
wetland ecosystems. It may fatal if ingested, and may also be toxic to
livestock, such as sheep. Goatsrue was recently discovered in Cameron
and McKean counties. There is high potential for it to be spread through
the area due to heavy equipment movement and infrastructure
construction associated with the Marcellus Shale gas extraction in these
counties.

Invasive Animals
Invasive animal species include forest pests, such as the emerald
ash borer, gypsy moth, and hemlock woolly adelgid, and aquatic

survey and track invasive pests
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species, such as the zebra mussel. The gypsy moth is prevalent throughout Pennsylvania and the hemlock
woolly adelgid has been identified in many counties, including those within the Sinnemahoning Creek
watershed.

Emerald Ash Borer

The emerald ash borer (EAB), an invasive insect, was first positively identified in Pennsylvania on
June 21, 2007 in Cranberry Township, Butler County. The EAB has already defoliated millions of trees
throughout the country, and now threatens Pennsylvania’s forests. An immediate ban on the import of
firewood to State Parks and State Forests was relayed throughout the state to suppress the spread of the
species. Because it is difficult for the average person to tell what species of tree the firewood was derived
from, the ban includes all hardwoods. The quarantine restricts or prohibits the transport and sale of ash
wood products and plants that may harbor the pest (DCNR, 2007).

It is not the adult emerald ash borer beetles that cause the devastating effects of girdling and killing
trees, but rather their larvae that feed under the bark. As the larvae eat paths under the bark, called
“galleries,” they disconnect the cells that carry nutrients and water to the limbs and leaves of the tree.
Over time, usually within three years of the infestation, the tree dies as a result of stress and inability to
circulate life-sustaining nutrients and water throughout the plant.

EAB presence is most easily identified by the D-shaped exit holes bored into the wood of a tree.
Adult beetles are approximately a half inch long and slender with dark green metallic coloration. If you
suspect the presence of EAB in your area, notify your regional DNCR Bureau of Forestry, PDA, Penn
State Cooperative Extension, or the EAB hotline: 1-866-253-7189.

Gypsy Moth
The gypsy moth was introduced to the U.S. from Europe in the 1980s. It feeds while in the larval, or

caterpillar, stage. Eggs are deposited in July, and overwinter on bark and stones. Gypsy moth caterpillars
hatch and begin feeding from mid- to late-April in southern Pennsylvania, and in early-to mid-May in the
northern part of the state. Oaks, sugar maple, beech, and aspen trees are preferred food sources for this
caterpillar’s voracious appetite. Large gypsy moth populations may strip entire trees of their foliage,
leaving them weakened and susceptible to disease, drought, and attack by other pests. A tree begins to
suffer when 30 percent or more of its leaf surface is lost (Purdue Research Foundation, 2004).

According to the 2006 Pennsylvania Annual Pest Conditions Report compiled by DCNR, Bureau of
Forestry, Division of Forest Pest Management (2006), “Gypsy moth defoliated more acres of forest than
any other pest or pathogen in 2006, and is considered to be at outbreak levels.” The state of Pennsylvania
initiated a suppression program in 2006, which included the cooperation of five counties, four forest
districts, one state park, PGC, and two stewardship landowners. Gypsy moth populations are expected to
continue to increase and the suppression program will expand in the year 2007 to include at least 14
counties on 45,474 acres of land, though those estimates are expected to change.

Gypsy moth populations are typically highest following wet, more temperate winters, while cold, dry
winters cause the death of egg masses. Private landowners with forested land containing 250 or more egg
masses per acre may be eligible for insecticide applications administered through the DCNR Bureau of
Forestry. However, the biggest factor controlling populations is a natural fungus, which grows on most
hardwoods, and adversely affects the gypsy moth (Purdue Research Foundation, 2004).

Hemlock Woolly Adelgid
This tiny, fluid-feeding insect was introduced from Japan in the early 20" century, and was first
discovered in Pennsylvania in 1969. Cold weather may contribute to high mortality, and will likely limit
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expansion of this pest. The hemlock woolly adelgid most commonly affects hemlocks, but can also affect
spruce trees (DCNR?).

The species prefers mild conditions, and is most active from October to June. Eggs hatch in February
or March. Damage is inflicted when an immature nymph or adult sucks sap from twigs, which causes
hosts to lose needles, and possibly die. Biological control agents include a beetle, which was released by
DCNR in 2004 on affected hemlock trees in central and southern Pennsylvania. DCNR is also in the
process of establishing sites for chemical applications against the hemlock woolly adelgid (Spichiger,
2004).
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CHAPTER 5. CULTURAL RESOURCES

This section provides an overview of the culture in the region and
examines the historical and current activities that define the rural character
of the region. Included in this section is a summary of recreational
opportunities available, environmental education efforts, and a historical
overview.

Recreation

Anything that anyone does for amusement in his or her leisure time is
recreation. In Pennsylvania, recreation is big business, ranked as the
second-leading industry, and for some areas, the only industry. It brings in
revenue from tourists who seek food, accommodations, and mementos of
their visit. Recreation is not only beneficial to the local economy, it is a
healthy endeavor. Based on findings from Panorama Recreation (2004) the
benefits of recreational opportunities are:

Mother and daughter at
. . . Sterling Run playground
* Active lifestyle essential to personal health

* Key to balanced human development

* Essential to a quality of life

* Reduces self-destructive and anti-social behavior

* Builds strong families and healthy communities

* Reduces health care, social services, police, and justice costs
* Significant economic generators

* Essential to ecological survival

As a part of the Pennsylvania Wilds region, this watershed is an asset, with a diversity of recreational
opportunities that appeal to a wide range of potential visitors, as well as local citizens who reside in the
region. A well-managed and balanced tourism industry is essential to protect the character of the region.
Pennsylvania Wilds Planning Team compiled a “design guide” to guide planning and development within
the communities to incorporate and maintain the rural nature of the region. Copies of the guide are
available through the Lumber Heritage Region.

Part of a well-managed and balanced tourism industry is to enhance a visitor’s experience without
changing the local character of the region. Individual destination sites may attract visitors, but without
infrastructure to support it, visitors may shorten trips, be unlikely to return, or not recommend the area to
others. Restaurants, hotels, gas stations, and public restrooms accessibility and availability enhance
visitors’ experiences.

To maintain a balanced tourism industry the local character of the region needs to be protected.
Improved tourism infrastructure should enhance the visitor’s experience without altering the reason
people are inclined to visit the Pennsylvania Wilds region in the first place—the “wild” natural resources.
A balanced tourism industry supplies just the right amount of infrastructure to cover the demand without
its character being modified. Area residents prefer the establishment of small locally-owned businesses,
as opposed to chain franchises.
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Recreational Opportunities

Parks
Parks can be classified into five categories based upon size, service population, and intended use.
Fifteen park sites have been identified and classified into these categories. Figure 5-1 displays park
locations, while Appendix K highlights attributes of each facility.

State parks vary in size and amenities and often attract visitors from beyond the region and state. The
purpose of state parks is to provide easily accessible outdoor recreational opportunities. Six state parks are
available in the area for residents and visitors. They range in size from five-acre passive parks to 1,910-
acre parks with campgrounds, swimming areas, and
environmental education centers.

Friends groups are citizen volunteer groups that can be
formed to raise money, provide education, and steward state
parks and state forests. The Friends of Parker Dam State Park
was formed in 2009. The Pennsylvania Parks and Forest
Foundation provides assistance with forming such groups.

Cherry Springs State Park is a 48-acre park named for
the large stands of black cherry trees. It is the only dark skies
park—a place where artificial light is managed to preserve the

Observation dome at Cherry Springs ¢ Lo R
State Park that is available for rental night sky for astronomers—east of the Mississippi River.

Recreational activities at the site include picnic area,
campgrounds, mountain bike trails, and star gaze field. Four observation domes are available for rental at
the park. For more information about observation dome rentals and star gazing rules please visit
http://www.dcnr.state.pa.us/
stateparks/parks/cherrysprings/cherrysprings_darkskies.aspx.

Parker Dam State Park is a 968-acre wooded park with picturesque forest, swamp, and
meadowlands. Recreation activities available include campground, beach area, trails,
backpacking, cross-country skiing, snowshoeing, ice skating, and snowmobiling, wildlife
observation, lake for boating and fishing, and picnic areas. The park also features an
environmental education center.

Patterson State Park is a 10-acre park and trailhead for the Susquehannock Trail. It has
two rustic picnic pavilions and primitive
campground.

Prouty Place State Park is a five-acre passive park
that provides access for hunter, anglers, and hikers.
There are no facilities at the park.

Sinnemahoning State Park is a 1,910-acre park
along First Fork Sinnemahoning Creek. It contains
the 142-acre Stevenson Dam, and is home to a pair of
nesting bald eagles. Recreational activities available P : e ]
include areas to camp, boat, fish, hunt, hike, ice fish,  First Fork Sinnemahoning Creek from

picnic, snowmobile, and observe wildlife. the bald eagle viewing area at
Sinnemahoning State Park

Sizerville State Park is a 386-acre park located along
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the border of Cameron and Potter counties. It is named for a historic logging boomtown
and the earliest settlers in the region, the Sizer family. Recreational opportunities
available include areas to camp, picnic, swim, fish, hike, hunt, trap, observe wildlife,
cross-country ski, and snowmobile. An environmental educational center is located at the
park near the office and pool.

Larger parks are considered regional parks. These parks are located within 30 to 60 minutes from the
population they serve. Cameron County Fairgrounds and Austin Dam Memorial Park are regional parks
in the Sinnemahoning region.

Austin Dam Memorial Park is a 76-acre memorial to the victims of the 1911 breech of
the Bayless Dam, also referred to as Austin Dam. Remnants of Austin Dam, picnic areas,
trails, and primitive campsites are available at the site.

Community parks are those within one to two miles of its users, and contain at least 25 acres.
Playgrounds at local elementary schools available to the public, such as Bennetts Valley Elementary
School and Austin Area School District, are examples of community parks.

Smaller parks, between five to 25 acres and within three-quarters of a mile of residents, are
neighborhood parks. These parks intend to provide recreational opportunities close-to-home. Driftwood
playground, Sterling Run playground, and Thunder Mountain Park are neighborhood parks.

Linear parks are the fifth park classification. Linear parks, sometimes referred to as ribbon parks,
have trails for walking or bicycling. Bucktail State Park is one linear park located within the region.

Bucktail State Park Natural Area is a 75-mile scenic drive along Route 120 from
Emporium to Lock Haven. The route, although this state park is predominantly private
property, it follows the Native American path of the “Old Sinnemahoning Trail,” and is
named in honor of the Bucktails Civil War regiment.

State Forests
The first State Forest Land purchase occurred in 1898 with the intent to acquire and protect the
watershed following devastating logging practices and that resulted in fires of the late 1800s and early
1900s. In 1900, forest reservations were declared parks and outing grounds for the public. However, it
was not until 1920 that any formal recreational areas were established.

State Forest lands provide a variety of recreational opportunities that include non-motorized and
motorized activities. Non-motorized activities include camping, hunting, fishing, hiking, horseback
riding, trapping, picnicking, mountain biking, canoeing, kayaking, boating, rafting, cross-country skiing,
geocaching, and wildlife watching. Motorized activities include snowmobiling, off-road vehicle riding,
and scenic driving.

Due to the variety of recreational opportunities, conflicts arise between impeding recreational
activities, such as wildlife observation and use of off-road vehicles. Even hunters and hikers can clash. In
efforts to minimize conflicts among users, some recreational activities are restricted to certain areas. For
example, natural areas and keystone trails are not available for equestrian use while some trails are
designed for equestrian use. Within the project area, there are four State Forests—EIk, Moshannon,
Sproul, and Susquehannock.

Elk State Forest provides 198,000 acres of valuable forest resources, recreational
opportunities, water supply, and wildlife habitat within Cameron and Elk counties. The
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majority of the forest is located within the project area. Named after the great number of
elk in the area; it is the only place in Pennsylvania where free-roaming elk herds exist.

Moshannon State Forest is located south of the Elk State Forest in Clearfield and Elk
counties. Home to the Quehanna Wild Area, Moshannon State Forest provides 187,000
acres of forestland for recreational, wildlife, and forest products.

Only a small portion of Sproul State Forest in Clinton County is located within the
project area. The entire forest provides over 300,000 acres of forest resources to
Pennsylvanians. It is the largest Pennsylvania State Forest.

Susquehannock State Forest is located in Potter County and the headwaters of First Fork
Sinnemahoning Creek that contains Freeman Run. Most of the forestland is located
within the project area providing over 260,000 acres of valuable forest resources. The
name is derived from the Susquehannock tribe, which once inhabited the land in this
region.

Trails
As links among communities, trails provide alternative transportation, recreation, and educational
opportunities. Activities utilized on trials include hiking, bicycling, horseback riding, ATV riding,
snowmobiling, cultural and historic cultivation, and environmental education. In addition to the numerous
state park and state forest trails identified in Appendix K, there are three well-known trails in the region.

Susquehannock Trail is an 85-mile trail that loops around the
Susquehannock State Forest with varying degrees of difficulty.
The trail is a state forest trail maintained by Pennsylvania
Department of Conservation and Natural Resources (DCNR)
and volunteers from the Susquehannock Trail Club.

Quehanna Trail is a 75-mile trail that loops around Moshannon
and Elk State Forests. It begins at Parker Dam State Park, the
trail passes through the Quehanna Wild Area, Sinnemahoning,
and the Marion Brooks Natural Area. DCNR and volunteers
from the Quehanna Area Trails Club maintain the trail.

Bucktail Path is a 34-mile trail that travels through Elk State
Forest from Sizerville State Park to the village of

e R G A Sinnemahoning. DCNR and volunteers from the Keystone
Quehanna Trail near the Trails Association maintain the trail.
Parker Dam Trailhead

Elk Trail is a 19-mile trail that provides opportunities to view
wildlife. Parking is available on Dents Run Road approximately two miles north of Route
555.

West Creek Rail Trail is currently in the feasibility and master site planning phase. This
will be a 19-mile trail connecting Emporium to St. Marys along an abandoned railroad
corridor.

All-Terrain Vehicle (ATV) and snowmobile use is a popular recreational activity. An off-road
vehicle, off-highway vehicle, or ATV is any motorized vehicle capable of cross-country travel on land,
water, snow, ice, marsh, swampland, or other natural terrain. A snowmobile is an engine-driven vehicle

5-4



Sinnemahoning Creek Watershed Conservation Plan Chapter 5. Cultural Resources

designed to travel over snow or ice with an endless belt track or tracks, is steered by a ski or skis, and has
an overall width of 48 inches or less. The use of ATVs and snowmoabiles is on the rise, and the improper
or illegal use by some has given this activity a bad reputation.

DCNR, along with the Commonwealth of Pennsylvania, regulates the use of ATVs and snowmobiles
according to Chapter 77 of the Pennsylvania Vehicle Law. In 2001, Act 68 modified the law that requires
ATV owners and operators to register their vehicles. Snowmobile registration is required with DCNR. In
addition, snowmobiles in Pennsylvania purchased after October 23, 2001 must have a titled issued by
DCNR. Older snowmobiles do not require a title until transferred to a new owner. ATV and snowmobile
registration fees are used to finance efforts to develop and maintain trails on public lands, encourage trail
development on private lands, teach safety and riding etiquette, and for law enforcement.

Recreational areas for snowmobile use are more available than those for ATVs. Public facilities for
the exclusive use of ATVs are needed in the Sinnemahoning region. It is illegal to ride ATVs on state
game lands, except by disabled hunters. West of Sinnemahoning Creek watershed, the Allegheny
National Forest offers more than 70 miles of trails for riders. Environmentally sound public trails or an
ATV park would provide riders with legal opportunities to ride, and thereby reduce damages to private
property and increase safety for riders.

State parks, state forests, and stage game lands within the Sinnemahoning and the areas that surround
the region have over 700 miles of trails available for snowmobile use. In addition, over 650 miles of
roadways are available for snowmobile use. Appendix K and Figure 5-3 identify trails and roadways
available for use by snowmobiles.

Enhanced efforts are needed to educate riders about how to recreate in an environmentally sound
manner. Youth snowmobile operators between the ages of 10-16 must complete a snowmaobile safety
course to ride on public trails. Youth under the age of 10 cannot operate a snowmobile on any public land.
Youth ATV operators between 8-16 years of age must complete an ATV safety course to ride on public
lands. Youth under the age of eight cannot operate an ATV on any public land. Youth operators under the
age of 16 cannot ride on or cross highways and roads.

Equestrian trails are also available in state forest and state game lands. The Thunder Mountain
Equestrian Trail provides 26 miles of trail through the Elk State Forest. State game lands provide 65.5
miles of additional trails within the region. Horseback riding in state game lands is limited to designated
routes and certain times of the year. Consult the Pennsylvania Game Commission (PGC) website for
details on these limitations and for maps of designated routes.

Golf Courses

There are two golf courses within the project area—
Emporium Country Club and Bavarian Golf Course. Built in
1953, Emporium Country Club offers front and back nine holes
with a combined yardage of 6,291. The Bavarian Golf Course is
a private 18-hole course located outside of St. Marys in the
headwaters of West Creek a tributary to Driftwood Branch
Sinnemahoning Creek.

Camping - = - e
A popular recreational activity, there are a variety of Municipalities can designate roadways
opportunities available for camping. State Forest, State Parks, as joint-use roads that permit vehicle
and private campgrounds provide opportunities. Camping on and recreational vehicle traftic

State Game Lands is not permitted. Seven private campgrounds
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and six state park campgrounds provide a variety of facilities and amenities. In addition to the organized
camping facilities, numerous private camps exist in the region, for hunters and anglers. The structures of
these camps vary from shacks without power or water to trailers and houses.

Unlike State Game Lands, State Forest Lands are open to camping. Primitive backpack camping of
one night along a trail or anywhere within State Forest land—except for natural areas— is permitted.
Motorized camping where a vehicle is used to transport or store equipment is allowed, but requires a
permit from the local district forest office. Group camping with 10 or more people is acceptable in certain
areas where little or no environmental harm will come and requires a special activities agreement with the
local district forest office.

Austin Campground is located in Potter County, along Nelson Road in Austin. Cabins,
campers, a bunkhouse, and 128 sites are available to rent year-round.

Austin Dam Memorial Park permits primitive camping at the site year-round.
Registration fees are not required, but donations are requested to help offset cost
associated with park maintenance.

Benezette Store and Campground offers primitive and modern camping. Dump station,
restrooms, showers, sleep rooms, restaurant, and canopies are available.

Big Elk Lick Campground is a privately-owned campground located off Route 555 in
Benezette. Horses are allowed in the campground.

Cherry Springs State Park has an open field campground with 30 rustic sites. Site
reservations are not available, campsites are available on a first-come first-served basis.

Geist Mountain Creek Campground and Cabins is a privately-owned campground
located near the village of Sinnemahoning.

Hemlock Campground is located along First Fork Sinnemahoning Creek off Wharton
Road in Austin, Potter County.

Medix Run Lodges and Campground has 12 sites and three lodges available. Campsites
have electric and water hookups and fire ring. Campground also has a bathhouse and
pavilions.

Parker Dam State Park has 109 campsites, 16 cabins, and three organized group tent
areas available. Modernized campsites have a variety of terrain from grassy to forested
areas. Eighty sites have electricity available. A shower house, playground, dump station,
and camp store are available. Pets are permitted at designated sites.

Patterson State Park allows primitive camping. Reservations are not available at the site
and registration fees are collected using the honor system. Facilities at the park are
limited so plan on packing out what you bring in.

Prouty Place State Park has no facilities, but offers primitive camping. Visitors to this
park need to follow the Leave No Trace principals and pack out what they bring in.
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Sinnemahoning State Park has 35 modern campsites and a rental cabin available. A
playground, shower house, and pump station also are available. Pets are permitted in
certain areas, but not in the cabin area.

Sizerville State Park provides 18 modernized sites offering electricity and five secluded
walk-in sites located along Cowley Run. A playground, shower house, and pump station
are available. Pets are not welcome in the campground.

Cabins, Lodges, and Bed and Breakfasts Facilities
Several cabins, lodges, and bed and breakfasts are available to rent throughout the region. These
facilities provide services for guest traveling far distances, families with young children, or are physical
limited and expand the profile of potential visitors. Lodging varies from rooms at a bed and breakfast to
rustic cabins, such as those at Wapiti Woods or Medix Run, to private houses, such as Elk Country
Hideaway. A list of cabins, lodges, and bed and breakfasts is located in Appendix K.

Geocaching
Initiated in Portland Oregon in May 2000, geocaching is on the rise as a recreational activity. An

adventurous treasure hunt game, it uses a global positioning system (GPS) unit to find a hidden cache. At
first, the game was called GPS Stash Hunt, but was later changed to geocaching, because of the negative

connotation of “stash.” The name geocache comes from “geo” meaning earth and “cache” a French word
that refers to a place to store or hide items.

The game is simple and can be played almost anywhere in the world. Players obtain coordinates to a
cache site via the Internet. They then travel to the cache coordinates and search for the hidden treasure.
When a participant finds a cache, they may take an item from the cache if they can replace it with an item
of same value. Each visitor is asked to sign the logbook providing information to the cache hider about
whom and when the cache was found. More information about geocaching is available on the
geocaching.com website.

Cameron County is the “Geocaching Capital of the World.” Varieties of caches are available within
the region. There are more than 3,000 caches within Cameron County with over 2,000 in the Driftwood
and Sinnemahoning areas. The Allegheny Geo Trail is a series of geocaches within a 10 county radius
that surround the Allegheny National Forest and its gateway counties in north central Pennsylvania. Each
county has 10-20 specified caches. Special county geocoins are given to geocachers who find six of the
specified caches in a county and those that find six caches in each of the 10 counties can get an Allegheny
Geotrail coin. More information about the Allegheny Geo Trail is available on the Internet at
alleghenygeotrail.com (Cameron County Chamber of Commerce, 2008).

Fishing
Since 1866, the responsibility to protect and manage Pennsylvania’s fishery resources and regulate
recreational fishing and boating has been that of Pennsylvania Fish and Boat Commission (PFBC). Nearly
two million people fish in Pennsylvania each year, with an estimated economic impact of $1.35 billion
(PFBCY). The Pennsylvania Wilds region provides ample opportunities for anglers. The opportunities are
compiled in the Pennsylvania Wilds Fishing Guide available on the Northwest Pennsylvania Great
Outdoors Visitors Bureau website.

Abundant fishing opportunities are available with 40 Class A Wild Trout Streams, 26 Approved
Trout Waters, and five Special Regulation Areas. Sinnemahoning Creek is a Warm Water Fishery
(WWEF). The tributaries that enter Sinnemahoning Creek after the confluence of Bennett Branch and
Driftwood Branch are High Quality Coldwater Fisheries (HQ-CWFs.)
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Bennett Branch is designated as a Coldwater Fishery (CWF) from its source to Mill Run. From Mill
Run to the confluence with Driftwood Branch, it is a designated WWEF. Thirty-six tributaries to Bennett
Branch are designated CWFs, 12 are HQ-CWFs, and three are Exceptional Value (EV) streams.

The mainstem of Driftwood Branch, from its source to EIk Fork, is a HQ-CWF. From Elk Fork to
Bennett Branch, its designation is a Trout Stocked Fishery (TSF). Four tributaries are CWF, six are EV,
and 32 are HQ-CWF.

First Fork Sinnemahoning Creek and its tributaries are primarily HQ-CWFs. Five tributaries are EV,
and the mainstem from Stevenson Dam to the mouth at West Branch Susquehanna River is a High
Quiality Trout Stocked Fishery (HQ-TSF). The mainstem of Sinnemahoning Creek is a Warmwater
Fishery (WWF) and five tributaries entering directly into it are designated HQ-CWFs. All stream segment
designations are identified in Appendix G.

Wilderness Trout Waters Program, established in 1969, was designed to protect and promote
native brook trout fisheries, the ecological requirements necessary for natural reproduction of trout, and
wilderness aesthetics. In order for a stream segment to be classified as wilderness trout waters, it must
have an EV designation. It must provide a wild trout fishing experience in a remote, natural, and
unspoiled environment where there are minimal disruptive activities. Nearly 47 miles of stream within the
Sinnemahoning watershed received the wilderness trout designation (PFBC, 2008). They are identified in
Appendix K.

Class A Wild Trout streams support a population of naturally reproducing trout of sufficient size
and abundance to support long-term and rewarding fisheries. Waterways under this designation do not
participate in stocking programs. Forty tributaries that have received the Class A Wild Trout designation
within the Sinnemahoning Creek watershed are identified in Appendix K.

Approved Trout Waters are waterways—Ilakes, ponds, and reservoirs—that meet the criteria that
qualify them to be stocked with trout by PFBC. Twenty-seven waterways that qualify as Approved Trout
Waters are identified in Appendix K.

Special Regulation Areas are waterways that fall into various regulations of PFBC, such as Catch
and Release, Fly-Fishing Only, and Delayed Harvest. As of 2008, there are five special regulation areas in
the Sinnemahoning Creek watershed. Consult the annual fishing summary guidelines for changes to
regulations.

Birch Run Watershed is designated as a Wild Brook Enhancement Area. Birch Run and
its tributaries are open year-round with no tackle restrictions. Brook trout cannot be killed
or kept in anglers’ possession; all other species are legal during regular seasons.

Driftwood Branch Sinnemahoning Creek is designated as a Catch and Release Fly-
Fishing Only area from the Shippen Township building to Route 120 west of Emporium.
The area is open to anglers year-round from one hour before sunrise to one hour past
sunset. Artificial lures are required, and anglers must have a trout stamp and cannot have
any trout in their possession.

Hunts Run is designated as Catch and Release Only for 4.7 miles that starts at the
confluence of McNuff Branch to the mouth. Anglers are required to have a trout permit
and cannot have trout in their possession.
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First Fork Sinnemahoning Creek is designated as a Delayed Harvest Artificial Lures
Only area, and is open to anglers year-round. Spin or fly rods that use lures made from
synthetic materials are permitted. Anglers are limited to three, nine-inch trout from June
15 to Labor Day. All other times, fish must be released.

G.B. Stevenson Reservoir participates in the Early-Season Trout Stocked Water
Program. From March 1 to March 31, the reservoir is open for trout fishing. Anglers are
required to have a trout stamp and are limited to three fish at least seven inches long each
day.

Boating
Boating regulations are under the jurisdiction of the

PFBC. An estimated 2.5 million people boat on the 83,000
miles of rivers and streams in Pennsylvania each year. In 2005,
approximately 350,600 boats were registered. Recreational
boating generates an estimated $1.7 billion to the economy
each year (PFBC, 2007a).

PFBC manages 250 public access areas to Pennsylvania’s | = ; S
waterways; in addition, organizations and municipalities == :
manage many other access points. In 2005, in an effort to
increase public access to waterways, PFBC initiated the Participants in the 2008 Cameron
Boating Facility Grant Program. This program provides grant ~ ¢ounty Canoe Classic paddle Driftwood
money to public entities to establish stream access points that ~ 2rch Sinnemahoning Creek
are open to the public. Grants are awarded for land acquisition,
project design, engineering, development, expansion, and rehabilitation of public recreational boat access
facilities. The grants require a 25 percent match.

Access to area waterways is limited due to the existence of railways that parallel the streams.
Railroad officials have denied access across rail line tracks, and since the 2006 Norfolk Southern train
derailment, enforcement of trespass laws has increased. Local government officials, sportsmen and
conservation groups, and railroad officials should discuss and settle on a public waterway access plan.
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Hunting
A popular recreation activity throughout western Pennsylvania, PGC

manages and regulates hunting in Pennsylvania. An individual can begin
hunting at 12 years of age after passing a hunter safety course.

The number of hunters in many states is on a rapid decline, as it is in
Pennsylvania. It is essential for future wildlife management and preservation of
the hunting and trapping heritage of Pennsylvania that the recruitment of new
hunters and trappers is successful. Since 1998, the sale of licenses has
decreased. Table 5-1 lists the number of licenses sold from 1998 to 2007.

Area sportsmen groups organize hunts and youth programs in efforts to
increase participation. For example, Sinnemahoning Sportsmen’s Association
hosts annual coyote and rattlesnake hunts, and Saint Marys Sportsmen’s Club
hosts coyote and deer hunts. Local sportsmen’s clubs, in cooperation with PGC,
host hunter safety courses to educate new hunters about laws and safety.

Abundant amounts of public land are open to hunters throughout the
region. Seven state game lands account for 52,398 acres, five state forests with
952,000 acres, and three state parks provide 2,126 acres for hunting.

Table 5-1. Hunting
Licenses Sold

Year Licenses

1998 1,071,205
1999 1,033,315
2000 1,038,846
2001 1,047,820
2002 1,017,154
2003 1,018,248
2004 1,013,866
2005 964,158
2006 945,842
2007 924,448
2008 926,898

(Source: PGC, 2009)

Elk State Forest includes 198,000 acres within Cameron and Elk counties.

Moshannon State Forest includes 187,000 acres of Clearfield County. Only a portion of

this acreage is located within the project area.

Sproul State Forest is partially located within Sinnemahoning Creek watershed in

Clinton County. Only a portion of the 305,000 acres designated as state forest is within

the project area.

Susquehannock State Forest, partially located in the project area, has 262,000 acres

available for public hunting.

Parker Dam State Park has 526 acres designated for hunting. Hunters are encouraged to

use extreme caution due to other visitor uses at the park.
Sinnemahoning State Park has 1,400 acres available for hunting.

Sizerville State Park has 200 acres open to hunting.

State Game Lands 14, located near Howard Siding within the headwaters of Hicks Run

and Dents Run, has 13,819 acres available for public hunting.

State Game Lands 25, partially located within the northwestern corner of the watershed

above Saint Marys, provides access to 23,136 acres for public hunting.

State Game Lands 30, is located within the southern portion of McKean County and
provides 11,572 acres for hunting, of which a portion is within the Driftwood Branch

Sinnemahoning Creek subwatershed.
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State Game Lands 34 provides 8,800 acres in the Medix Run area, of which only a
portion is located within the Medix Run and Mix Run subwatersheds.

State Game Lands 93, is located within the headwaters of Bennett Branch, in Huston
Township, Clearfield County. A portion of its 4,876 acres is within the Bennett Branch
subwatershed.

State Game Lands 293 provides 2,284 acres along West Creek in Saint Marys for public
hunting.

State Game Lands 311 passes through Dents Run in the Bennett Branch subwatershed,
provides 1,730 acres for public hunting.

Wildlife Watching
For many residents in the area, wildlife watching, including birds, is a favorite pastime. The region
has seen increased tourism for wildlife observation from recent advertisement efforts about the
Pennsylvania Wilds. This is especially true because the area is home to the only free-roaming elk herd in
Pennsylvania and contains numerous amounts of forest habitat for wildlife. In addition to all the state
parks, state forestlands, and trails, these areas are great places to view wildlife.

Beaver Run Dam is a shallow water impoundment and field located off Quehanna
Highway about nine miles southeast of the Route 555 intersection. The dam provides
opportunities to see waterfowl, wading birds, songbirds and deer. It is also located within
close proximity to several trails.

Bucktail State Park Natural Area is a 75-mile
scenic drive along Route 120 from Emporium to
Lock Haven. The route, although this state park is
predominantly private property, it follows the Native
American path of the “Old Sinnemahoning Trail,”
and is named in honor of the Bucktails Civil War
regiment.

Elk Country Visitor Center is a premiere elk

viewing and education facility located just outside of
Benezette on Homestead Drive. The Center offers : ey
trails, a 4-D interpretive theater, exhibits and more. Wildlife watchers utilize resources

AL

Locally-made foods, art, and products are marketed ~ available at the Winslow Hill Elk
in the center’s gift shop. Viewing Area

Hicks Run Viewing Area is part of Elk State Forest along Route 555 about 12 miles east
of Benezette. Elk and grassland birds are common at the site. Restrooms were recently
installed.

Johnson Run Natural Area is a 216-acre old-growth hemlock-hardwood forest, which
can only be accessed by way of the Bucktail Hiking Trail within Elk State Forest.

Lower Jerry Run Natural Area is a secluded old-growth white pine and hemlock forest
located within Elk State Forest. The only access to the site is by foot. The area is a reptile
and amphibian special protection site.
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Marion Brooks Natural Area is 917 acres of birch stands located within Moshannon
State Forest, just off the Quehanna Highway. The area is home to various species of
woodpeckers, butterflies, dragonflies, birds, and snakes. Birds, foxes, coyotes, and bears
feed upon the blueberries and huckleberries that grow at the site.

Pine Tree Trail Natural Area, within Elk State Forest, is 276 acres of white pine stands
that was once a farm. Follow the pine tree trail through the natural area, crossing Dents
Run. This site is a good place for bird and wildlife watching.

Porcupine Run Viewing Area is located at the intersection of Winslow and Dewey
Roads in the Elk State Forest near State Game Lands 311. It is a great location for bird
and elk viewing.

Quehanna Wild Area is known as Pennsylvania’s first large forest area devoted to peace
and solitude. It includes 48,000 acres of second-growth mixed hardwood forest within
Moshannon and Elk State Forests. It contains the 1,215 acre Wykoff Run Natural Area,
featuring large paper birch stands and large open meadows.

Shagger’s Inn is a shallow water impoundment providing critical wetland habitat. A
popular bird watching spot near Parker Dam State Park, it is one of a few locations where
osprey nest in Pennsylvania.

Winslow Hill Viewing Area is the most popular elk viewing area in Pennsylvania. In

addition to the elk, this is a great location to see various bird species, such as wild turkey.

Wykoff Run Road to Quehanna Highway provides several pull-offs along Wykoff Run,

a well-known trout stream. It is a popular bird watching area for red-tailed and broad-

winged hawks. Restrooms were recently installed along the Quehanna Highway.

Two area businesses, PA Elk Range Adventures and Big Woods Adventure, provide guided hunting,

fishing, and wildlife watching adventures. Both provide guide services throughout the Pennsylvania elk
range.

Winter Recreation Opportunities

Outdoor recreation does not have to cease through the winter months. Within the Sinnemahoning
watershed, there is a plethora of recreational opportunities that include snowmobiling, cross-country
skiing, snowshoeing, ice fishing, ice skating, and sledding.

Snowmobile use is a popular recreational activity throughout the area, with access to over 700 miles
of trails. The resources available for snowmobile use were discussed in further detail in the trails section.

Cross-country skiing and snowshoeing were historically used as a means for transportation over
snow. Today their use is for recreational purposes. Snowshoes and skis distribute a person’s weight
equally over the snows surface so they do not sink in the snow. Skiing is a faster method of transportation
and utilizes poles that push off the snow to gain speed. Snowshoeing does not utilize poles and leaves a
person’s hands free for other activities. Parker Dam and Sizerville State Parks have cross-country skis and
snowshoe equipment available for use under the Get Outdoors Pennsylvania recreation program. Parker
Dam State Park has educational programs to help first time cross-country skiers and snowshoe users;
check their website for program details http://www.dcnr.state.pa.us/stateparks/parks/parkerdam.aspx.

Parker Dam and Sinnemahoning State Parks offer anglers opportunities to ice fish at their own risk.
Ice thickness should be at a minimum of four inches before accessing the lake. Anglers are encouraged to
carry safety equipment with them.
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The beach area at Parker Dam State Park provides opportunities to ice skate, conditions permitting.
Ice is monitored for safety in the skating area.

Another popular recreational activity on public or private lands, anywhere there is a hill clear of
hazards, such as trees and boulders is sled riding. Parker Dam State Park has a designated sledding area in
the park near the boat rentals.

Avrea residents inquired about possibilities for additional winter recreational activities. The
mountainous terrain is ideal for downhill skiing. Establishing a ski resort in the area could increase
tourism into the area during peak and off-peak seasons. Careful planning and study are needed to
determine if a ski resort would be possible and beneficial to the region. A ski resort would provide
additional jobs year-round; the number of opportunities would ultimately be determined by the extent of
facilities established.

Annual Events

Annual events bring people together to celebrate the heritage of an event, place, or time. This region
hosts several events on an annual basis that highlight its heritage and preserve a way of life.

Autumn Festival takes place at Sizerville State Park on the first Saturday in October. The festival is
a celebration of old time skills and crafts. Demonstrations on quilting, bee keeping, woodcarving, candle
making, and tatting (making dollies or lace) take place during the event.

Cameron County Canoe and Kayak Classic held the first
Saturday in April. Contestants paddle along 11 miles of
Driftwood Branch Sinnemahoning Creek from the Cameron
County Country Club, Emporium to Driftwood. The Classic
started in 1975 as a race among friends and has grown from the
16 original paddlers to 129 vessels in 2008.

The Dam Show, sponsored by Austin Dam Memorial : é*é e @ = a S
Association and Potter County Fine Arts Council, takes place 2 = - T SRS
each summer at the Austin Dam Memorial Park. The event == _ = :
remembers the devastating events that occurred when the dam e

broke and flooded the town below in 1911. This music festival ~ Participants of the annual Cameron
features local artists of all ages and includes story telling and County Canoe Classic make their way
light shows. For more information, visit the website at down Driftwood Branch on April 5, 2008
http://www.damshow.com.

The Elk Expo, hosted by Northwest Pennsylvania Great Outdoors Visitor’s Bureau, takes place at
the Elk County Fairgrounds in Kersey. The event features chainsaw carving demonstrations, 3D archery
shoot, photography contest, elk education center, seminars, elk viewing tours, and the elk hunting license
drawing.

Fall Festival is held at Parker Dam State Park. This event is a celebration of old time skills and
features a pumpkin float to commemorate the Pumpkin Floods that occurred in Clearfield, Pa.

Winter Family Festival, sponsored by Clearfield YMCA, takes place at Parker Dam State Park in
January or February. The event provides opportunities to learn about winter recreation, such as ice
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fishing, snowshoeing, ice harvesting, and winter survival. Other events included super snowball flag
football tournament, blizzard volleyball tournament, frozen salami sling, snowman contest, sleigh rides,
and snowmobiling.

Woodhick Weekend takes place on the Sunday of Labor Day weekend at Parker Dam State Park.
Participants compete in five events used by the early timbering industry for the coveted title of Woodhick
or Woodchick of the year.

The Woodsman Show, hosted at Cherry Springs State Park in August each year, celebrates the
history of the lumbering times past. Lumberjacks compete in events, such as axe throwing, crosscut
sawing, and tree felling. Chainsaw carving competition and auction, exhibits, historic reenactments,
vendors, and traditional music are also part of the festivities sponsored by the Galeton Rotary Club. For
more information, visit their website at http://www.woodsmenshow.com.

Woodsy Owl Weekend is hosted during a spring weekend at Parker Dam State Park where volunteers
enhance the park through trail maintenance, litter removal, tree plantings, and painting. Volunteers
receive free camping for the weekend in return for their efforts.

Area sportsmen clubs host several annual events, including youth fishing derbies, youth field days,
coyote hunts, snake hunts, and educational events, such as hunter’s safety, throughout the year. These
events encourage youth participation in the outdoors and highlight the region’s natural resources,
including its waterways and wildlife.

Local Attractions

Austin Historical Society Museum is a replica of E.O. Austin’s house. Located adjacent to the
original site, the museum houses and preserves archives from the town of Austin and the
surrounding area.

Bucktail Monument, located in Driftwood, recognizes and honors the Bucktail regiment for
their service during the civil war.

Cameron County Historical Society’s Little Museum, originally a two-room schoolhouse until
the consolidation of schools in 1962, houses historical artifacts from Cameron County’s past.
The collection at the museum highlights the lumbering and coal mining era, Civilian
Conservation Corps (CCC) camps, and famous sons of Cameron County. Located along Route
120, the museum is open on Wednesdays and Sundays
from Memorial Day through October.

CCC Interpretive Center located at Parker Dam State
Park honors the work done by members of the Civilian
Conservation Corps. The center is open during the
summer season on Sundays.

Tom Mix Comes Home Museum is located on a rural
route outside of Driftwood. This museum highlights the
birthplace of western actor Tom Mix and his celebrity
outhouse.

Civilian Conservation Corps museum
located at Parker Dam State Park
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Wayside Memorial Spring, also known as Pepper Hill Fire Memorial, honors the memory of
eight CCC members who lost their lives battling a wildfire at Pepper Hill on October 18, 1938
(http://www.dcnr.state.pa.us/forestry/stateforests/

elkhistory.aspx).

Artisans

The Sinnemahoning watershed boasts a surplus of talented artisans, people who are skilled in the
arts, such as quilters, painters, woodworkers, jewelers, potters, photographers, and many more. Artisans
help to define the wilderness and back-to-basics character of the area, because their work is unique and
made by hand, instead of the ever-growing line of mass produced products. Watershed artisans also
provide a major attraction for tourists, which can, in turn, add to the economy. The artwork used on the
cover of the Sinnemahoning Creek Watershed Conservation Plan, as well as other promotional materials,
is an original painting by local artisan, John Sidelinger. This piece of artwork has sparked awareness and
interest in the plan that otherwise might not have been achieved, and further demonstrates how art is
important to the community.

Acrtisans of the watershed can easily be inspired by nature, and some may even create artwork
(wreathes, decorations) from what they find in nature. The population of the watershed is exposed to art,
whether it is for sale in a local restaurant or in a designated location. The Pennsylvania Wilds planning
team formed an artisan network to identify all artisans located within the 12 county PA Wilds region. As
of January 2007, the count of local artisans was at 304. Some artisans and locations where local art can be
displayed are already recognized on the PA Wilds website. July 2008, Cameron County Chamber of
Commerce opened an Artisan Center at its office in Emporium. The center opened with s display of
artwork from 10 artists.

Nearby, EIk County Council on the Arts—Ilocated in Ridgway, Pa.—offers a place for artisans to
display their work, and hosts events, performances, and classes for the public. The Enchanted Woodlins
Project, also of Ridgway, Pa. is a partnership between the Appalachian Arts Studio, community, state, and
federal government to construct outdoor chainsaw art pieces that will be distributed throughout the PA
Wilds region. Other lumber products, such as carved wood birdhouses are unique creations of this area
because of its plentiful hardwood forests. Saint Marys, Pa. is the location of Carved in Stone, a store that
produces beautiful hand-carved stones. In addition, the individual artisans scattered throughout the area
add to their specific communities and beyond.

Environmental Education

Environmental education can be, and has been, defined
in different ways. In 1984, Pennsylvania Department of
Education (PDE) and DCNR joined efforts with other
environmental educators from the state to develop the
Pennsylvania Master Plan for Environmental Education. The
plan describes environmental education as, “a learning
process concerned with the interrelationships among
components of the natural and human-made world, producing
growth in the individual, and leading to responsible
stewardship of the earth” (Pennsylvania Center for
Environmental Education). Many groups throughout the state  The education center at Sizerville State
are invested in bringing this definition to life and teaching Park provides informational displays and
environmental education to students of all ages. equipment rental to park visitors
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Pennsylvania Department of Conservation and Natural Resources (DCNR)

The Sinnemahoning Creek watershed is home to six state parks: Cherry Springs State Park, Parker
Dam State Park, Patterson State Park, Prouty State Park, Sinnemahoning State Park, and Sizerville State
Park. Each state park is managed by DCNR, which offers a variety of environmental education activities
and programs to the public. Schools and teachers can take advantage of the curriculum-centered activities
and programs to further their students’ education.

Of the six state parks, Cherry Springs State Park and Parker Dam State Park provide year-round
environmental education. Cherry Springs State Park is located in Potter County along PA Route 44, while
Parker Dam State Park is situated in the north western corner of Clearfield County. Some environmental
education and interpretive programs at both parks include campfires, hands-on activities, and guided
walks. Cherry Springs also boasts the darkest skies in the east, which enables wonderful stargazing
educational opportunities; and Parker Dam State Park has additional opportunities, such as maple
sugaring demonstrations in the spring and apple cider making in the fall. Parker Dam also is the only park
within the watershed that presents a year-round watershed specific education program.

Patterson State Park and Prouty State Park do not have environmental education at this time.
However, the chance to be in the outdoors is an environmental educational experience all in its own.
Patterson State Park is located at the Susquehannock Trailhead and has two pavilions for picnicking.
Prouty State Park is five acres of land near Susquehannock State Forest.

The remaining two state parks within the watershed are Sinnemahoning State Park and Sizerville
State Park. Both parks provide environmental education for designated months out of the year.
Sinnemahoning’s program runs from May through October, and Sizerville’s starts a month earlier, and
goes to October. Sinnemahoning State Park has some specialized environmental education in addition to
the central program developed by DCNR. Sizerville State Park is equipped with an Environmental
Education Building, which provides interactive displays and learning opportunities. Outside the building
there is a butterfly garden with plants designed to attract butterflies, visitors use the garden to monitor and
learn about butterfly species. Sinnemahoning State Park also has butterfly gardens.

Pennsylvania Department of Environmental Protection (DEP)

DEP continues to support environmental education through the Pennsylvania Environmental
Education Grants Program, by displaying curriculum and information on their website, and by regular
participation at community events.

Pennsylvania Fish and Boat Commission (PFBC)

Through workshops, PFBC provides curriculum-based environmental education to teachers and
other educators to enhance their instruction of youth. Through PFBC, educators are able to access the
international conservation education program Project Wild and the Pennsylvania Amphibians and
Reptiles Educator Workshop. PFBC also supplies the public with informational outreach and assumes an
active role in envirothon competitions, which are further explained in the envirothon section.

Pennsylvania Game Commission (PGC)

The amount of public land in the Sinnemahoning watershed allows for many hunting opportunities.
PGC offers hunter-trapper education to youth and adults, which provides an excellent form of wildlife
education. Through other programs (such as Project Wild) conducted in cooperation with a variety of
organizations, PGC conveys a wildlife education message to citizens throughout the state.

5-16



Sinnemahoning Creek Watershed Conservation Plan Chapter 5. Cultural Resources

Schools

With the Sinnemahoning watershed’s rural character and abundant natural resources, it is not a
surprise that teachers within the watershed have a very active role in environmental education. Notably,
Austin Area Junior Senior High School students are actively engaged in several different forms of
environmental education. For example, the school participates in the Trout in the Classroom Program,
sponsored by Pennsylvania Council of Trout Unlimited; and each year, 6" graders embark on a canoe trip.
Saint Marys Area Senior High School also has a very energetic outdoor club and provides a quality
outdoor classroom. Other schools within the watershed contribute on varying scales to the environmental
education of area youth.

Table 5-2. 2009

Envirothons Envirothon Results
The Pennsylvania Envirothon provides environmental education to
students throughout the state. Students involved in envirothons must answer County Rank
guestions on topics, such as aquatics, forestry, soils and land use, wildlife, Cameron 41
and current issues. Each school has the opportunity to create envirothon teams | Clearfield 50
to compete in a county competition organized by county conservation Clinton 32
districts. The winning school from each county moves on to compete in the Elk 58
state competition. McKean 58
Potter 60
The results of the state competition can offer a glimpse of how well Total 67

students within the watershed are environmentally educated in comparison to (Source: PA Envirothon)
other areas. The 2008 envirothon results are listed in Table 5-2. A student

who participates in an envirothon not only enhances their environmental education, they can participate as
mentors to their peers and during other events.

County Conservation Districts

County conservation districts collaborate with state agencies, watershed associations, school
districts, and other groups to provide environmental education to their communities. A part of that work
(as mentioned above) involves organizing and conducting the county Envirothon competitions. Cameron,
Clearfield, Clinton, Elk, McKean, and Potter County’s environmental education efforts include in-school
conservation presentations, field days, day camps, educational tours, demonstrations, festivals, and
celebrations. College scholarships are also available through some conservation districts to students who
have an interest in the environment.

Penn State Cooperative Extensions

Penn State University provides environmental education outreach through their county cooperative
extension offices. Each office provides access to the expertise and resources of Penn State University
while maintaining local service providers and accessibility. Programs run by Penn State Cooperative
Extensions include after school programs, youth development and 4-H, and economic and community
development.

PA CleanWays

PA CleanWays, a nonprofit organization, operates a chapter in Elk and McKean counties, as well as
the affiliate CleanScapes, Incorporated in Clinton County. PA CleanWays spreads the environmental
education message of the impact litter and illegal dumps have on the earth. The organization leads illegal
dump surveys, roadside cleanups, educational outreach, a roads adoption program, proper disposal efforts,
and beautification projects.
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Solid Waste Authorities

The Solid Waste Authority (SWA) in each county provides educational programs to civic groups
about prevention, clean-up, and enforcement of illegal dumping, as well as recycling and re-use of
materials.

Historical Resources

Historical Overview

Potter and McKean counties were created from Lycoming County on March 26, 1804. Potter County
was named to honor General James Potter, an American Revolution hero, even though General Potter
never came to the region named after him. McKean County was named for Governor Thomas McKean.

Clearfield County was created on March 26, 1804 from portions of Lycoming and Centre counties,
and is named for Clearfield Creek that flows within its bounds.

Elk County, named after the free-roaming elk herds that roam the region, formed from portions of
Clearfield, Jefferson, and McKean counties in April 1843.

Cameron County, formed March 29, 1860 from portions of Potter, Clearfield, ElIk, McKean, and
Clinton counties, is named in honor of Simon Cameron, a Pennsylvania politician.

Origin of names
The name "Sinnemahoning™ comes from the Indian word "Achsinnimahoni,” which means Stony

Lick (Bennett, 1996). The word “elk” comes from the German word “elch,” meaning moose or
“Waapiti,” the Native American word for white rump, which describes the lighter fur on the elk’s
hindquarters.

Early Settlement
Before European settlers first stepped foot in Pennsylvania, Native Americans lived throughout the
commonwealth. Evident by their villages, fields, camps, and paths, they had been here for some time. As
the number of settlers increased, they brought with them many new technologies and goods. Native
Americans would trade animal pelts and land for these goods, becoming dependent on trade. However,
not all European influences were beneficial to Native Americans. Diseases and alcohol had devastating
results on Native American communities and on their physical and social well-being.

Settlement
Vast forestlands and natural terrain surrounded the hardy, active, and energetic settlers. Following
slender, well-worn paths of Native Americans, they came to stake their claim on Iroquois lands. Ignoring
numerous warnings of the Iroquois, the settler refused to vacate, that is until the raids by the Native
Americans forced them to. In revenge, three settlers trailed the Native Americans to Sinnemahoning
Creek where they attacked and killed eight of them (Beers & Co., 1890).

David Zeisberger, a Moravian minister and a missionary, was the first non-Native American among
the Mohawk. A student of their language and culture, he became fluent in their language and conducted
negotiations with England to protect Native American rights (Wikepedia Foundation, 2007).

In 1784, the Chief of the Six Nations signed the new purchase, which transferred ownership of the
land to Pennsylvania and forced the majority of Native Americans to flee to Ohio, Canada, or further
west.
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The earliest known settlement was that of John Bennett and his
father in 1787. They came to the Caledonia area via the Susquehanna
River and Sinnemahoning Creek, the namesake for the portion of the
stream he traveled. Settlement into the Cameron County region occurred
in the early 1800s, when John Jordan established a settlement in Second
Fork, known today as Driftwood. Others soon followed, adding to the
settlement in Driftwood.

Shortly after, additional settlements occurred throughout Cameron
County. Emporium was established in 1810 by John Earl Sr. Joseph
Houser settled in the Rich Valley in 1811. The first settlement along
Portage Creek was that of Hiram Sizer in 1820. In 1844, the first
settlement along West Creek occurred.

S

Industrialization =
’ : Replica of a log slide built by
The area’s natural resources held much potential for early settlers. William Parker in 1865,

The vast array of wildlife and fish kept food on their tables, while timber  ;,c.zed ar Parker Dam State
and mineral resources provided industrial opportunities, around which Park
early pioneers built their daily lives.

The establishment of gristmills throughout the region began in 1811. The first mill was established
along Clear Creek, and the second along North Creek. Prior to the establishment of the first gristmill,
settlers had to travel 100 miles to Williamsport to grind their grain.

Early industry revolved around lumber, due to the considerable amounts of timber resources.
Typically, harvesting of timber occurred during winter months while the ground was solid and movement
of timber was easier. In the spring, rafts transported timber down waterways during spring floods. Rafts
that floated Sinnemahoning Creek were typically smaller so they could negotiate the narrow, shallow, and
crooked waterways (Lumber Heritage Region of Pennsylvania, 2001).

The first sawmills in the region were established in 1811 at the mouth of North Fork, and in 1814 in
Emporium. The majority of the mills that existed throughout the region were developed after the 1820s.
That was due to the steep terrain of the countryside and the settlement pace of the region. Most early
sawmills were not built along waterways, which required the timber to be transported to waterways. Log
slides were used to transport timber from the woods to streams. Log slides were paths created of split logs
that were used to pull and drag logs down the mountains (Lumber Heritage Region, 2001).

Early sawmills were small, family-operated mills. It was not until 1847, when industrial lumbering
began in the region that lumber companies formed and expanded the industry (Lumber Heritage Region,
2001). The transportation of logs via rafts began in 1849. Bennett’s Branch Improvement Company was
formed by timber owners to navigate the difficulties along Bennett Branch. In 1871, a large splash dam
was built near Benezette, followed by another one 10 miles upstream. These improvements, along with
the consistent use of Bennett Branch for transportation of lumber, increased the stream’s width. (Lumber
Heritage Region, 2001).

With the expansion of the railroad into the region, rafting phased out due to efficiency and economic
reasons. The last raft floated down Driftwood Branch in 1903, and the last raft floated down
Sinnemahoning Creek in 1915.

Millions of acres in Potter County were timbered between 1884 and 1920, which depleted the
resources. In 1886, the Goodyear Lumber Mill was built in Austin, with a 400,000 board feet per day
production capacity.
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In the 1880s, tanneries began to appear throughout the region. Tanneries hired immigrant workers
known as “woodhicks.” They lived in camps in the woods, and stripped the bark off hemlock trees. The
bark produced a liquor, which was required in the tanning process. In 1881, a tannery was established in
Austin, and another was established in Costello in 1886 (Downs, 1998).

With the depletion of resources, the economy decreased and officials enticed George Bayless to
establish a paper mill in the town of Austin. Opened in 1900, the paper mill provided 200 jobs and was
the largest plant in Austin. The mill attracted many people to the region. Seasonal water shortages in
Freeman Run, where the plant was located, affected business, and in 1910, the Bayless Dam was built
(Downs, 1998).

After an uncharacteristic mild winter in January 1911, the
dam bowed 36 feet, which raised residents’ fears that the dam
would break. To ease fears and decrease pressure on the dam,
a section of the dam and a stopper were removed. On
September 30, 1911, after a season of heavy precipitation, the
Bayless Dam broke, and released millions of gallons of water
and more than 20,000 cord feet of lumber into the towns of
Austin and Costello, killing 78 people (Downs, 1998).

Although a majority of the survivors moved, some
— e - == remained and rebuilt the town. The dam and paper mill were

Remnants of the Austin Dam rebuilt, only to be destroyed by fire in 1933. The second dam

broke in 1942, with less damage and harm (Downs, 1998).

Civilian Conservation Corps
On March 31, 1933, President Franklin D. Roosevelt signed the Emergency Conservation Act that
lead to the formation of the Civilian Conservation Corps (CCC). The CCC—a work relief program for
young men ages 18-25 during the Great Depression—provided jobs, training, and housing. Members
were placed in camps where they lived and participated in conservation work to improve access and
amenities to address the recreational demand. Projects included building roads, bridges, foot trails, horse
trails, cabins, and recreational impoundments.
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Table 5-3. Civilian

Pennsylvania had the second most camps in the U.S. second .
Conservation Corps Camps

to California. There were 14 camps situated throughout the
Sinnemahoning Valley from Cherry Springs all the way to Parker

Dam. Projects at these camps varied from fire protection, flood Camp Location
recovery, road and trail building and maintenance, park S-72 PA Huntley
enhancements, dam building, and stream improvements to S-73 PA Laurel
emergency rescues (Pennsylvania CCC Archive). S-84 PA Dents Run
S-85 PA Sizerville
During the construction of the dam at Parker Dam State Park, S-86 PA Wycoff Run
three different CCC camps assisted in the projects—S-73, S-116 S-117 PA Penfield
Anderson Creek, and S-118. Work to repair the old pond and S-118 PA Medix Run
splash dam at the site was started by the Laurel camp. Limited S-130 PA Lushbaugh
work force and materials slowed the development of the project. S 131 PA Potterdale
When William Dague became interested in the project at Parker S-132 PA Cameron
Dam in 1934, additional resources from the Anderson Creek and S-134 PA Costello
Medix Run camps became available. Completed in 1935, the dam S-136 PA Cherry Springs
was damaged in the flood of March 1936. Members of S-116 and S-144 PA Charles E. Baer
S-118 camps rebuilt the dam in time for the grand opening of S-147 PA North Creek

Parker Dam State Park in July 1937, which again failed that fall. In
1938, members of S-116 and S-118 reconstructed the dam and by
spring 1940, the dam and lake were ready for public use (Rensel, 2003).

(Source: Pennsylvania CCC Archive)

In 1942, the U.S. involvement in World War 1 caused a depletion on resources and the workforce
necessary to continue the CCC program; therefore, it was deauthorized. The efforts of these young men
through a challenging time in history are evident at the numerous state and national parks across the U.S.

Postal Delivery
In colonial times, communications depended on friends, merchants, and Native Americans to carry

messages between colonies. However, most correspondences ran between the colonies and England.
William Penn established Pennsylvania’s first post office in 1683 (U.S. Postal Service).

In May 1775, as the colonies separated from England, a Continental Congress was organized to
establish an independent government. One of the first questions before its delegates was how to convey
and deliver the mail. Benjamin Franklin was appointed chairperson of the committee to establish a postal
system, and he was later appointed the first Postmaster General. The present day postal service descends
from the system planned by Benjamin Franklin (U.S. Postal Service).

In the days prior to telephones, radios, and television, communication from the outside world was
obtained through mail and newspapers. Mail was delivered to the post office and picked up by recipients.
Many families waited days, weeks, or months to pick up their mail. They had to coordinate trips for
supplies, food, or equipment to pick up mail.

Transportation
Early forms of transportation routes were paths created by Native Americans. These paths provided a

means for travel and trade among distant and diverse Native American communities. Settlers followed
these paths on foot and horseback as one of the ways to enter the area. They also used canoes and Native
American boats.
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The Sinnemahoning path is the only major Native American path that traverses the region.
Beginning in Lock Haven, the path follows the West Branch Susquehanna River to Keating, where it then
follows Sinnemahoning and Portage creeks to Port Allegheny.

With the increase of settlers that entered the region, transportation improvements were needed. In
early days, packsaddles were used to transport goods and commaodities from one place to another. They
followed mere paths over mountains, and through forests. In the early 1800s, the establishment of
roadways was being started.

In 1806, in an effort to increase access into their territory, the Holland Land Company established
Ellicott Road. This road, designed as a wagon road from Dunnstown to Ellicottsville, followed a portion
of Sinnemahoning and Driftwood Branch Sinnemahoning creeks.

By the mid-1800s, railroad establishments were active throughout the region. They revolutionized
land transportation, and transformed the standard of living. In 1863, the Philadelphia and Erie Railroad
company laid tracks through Driftwood. The establishment of a fork in the tracks allowed transportation
north and west.

The Buffalo, New York & Philadelphia Railroad was completed to Emporium on December 23,
1872. The first rail on the old Buffalo & Washington Railroad was placed in October 1867, and opened to
Emporium on December 28, 1872

In 1874, the Low Grade Railroad opened from Driftwood (Cameron County) to the mouth of
Redbank Creek (Clarion and Armstrong counties).

Education
Many pioneer settlers had limited education, and wanted more for their children. Early schools were
subscription schools, which required fees for students to attend. It was not until the enactment of the
Common Schools Act in 1838 that established a general system of education and provided all students
with a free education (Beers, 1890).

The first schools were organized in the early 1800s. In 1817, Eliza Dodge taught a summer term near
the mouth of North Creek. William Boyd taught in a school along Sinnemahoning Creek in 1818. Several
schools soon followed, with the first built above Emporium, near Rich Valley, in 1819. The first high
grade schools were established in Sinnemahoning around 1864-1865, which were later suspended in 1873
due to finances (Beers & Co., 1890).

Significant People
George Bayless, an industrialist from Binghamton, New York, was the owner and operator of the
Bayless Dam. In September 1911, the dam broke flooding the towns of Austin and Costello.

The Bucktail Regiment—a famous civil war regiment—was composed of 700 men from Cameron,
Clearfield, Elk, McKean, and Tioga counties of Pennsylvania. These men, by trade, were lumberjacks,
raftmen, and farmers from the rugged mountains of northern Pennsylvania. They got their name from
their regimental badge of honor—the tail of a whitetail buck. Each recruit had a deer tail attached to his
cap.

Tom Mix, a popular silent film actor and King of Cowboys, was born and raised near Driftwood.
During his career, he starred in over 300 western films.

Joseph T. McNarney was a World War | flying ace and a four star general from Emporium.
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In 1872, Victoria Claflin Woodhull, who spent many years of her childhood in Sinnemahoning, was
the first woman nominated for president of the U.S. She represented the equal rights party, but lost the
election to Ulysses S. Grant (Bennett, 1996).

Pennsylvania Folklore of Buried Treasure
Near the village of Gardeau in McKean County, buried treasure exists. During a hurricane, in 1680 a
Spanish galleon sank off the coast of Baltimore. Undetectable at the bottom of the ocean, efforts to
retrieve the vessel failed. That is until 1811, when the British Captain Blackbeard recovered the
wreckage. Mounting conflict between Britain and France, compounded with knowledge of his discovery
among privateers Blackbeard knew transportation of the treasure via the ocean was impossible. However,
400 miles away laid safety in the British ally of Canada (Scully).

From Baltimore, Blackbeard spent several months traversing up the Susquehanna River to its West
Branch tributary. War looming between Britain and America, Blackbeard continued his journey into the
rustic and wild territory of northern Pennsylvania via Driftwood Branch of Sinnemahoning Creek. The
journey harsher than originally estimated, Blackbeard buried his treasure of silver bars near an old saltlick
(Scully).

Anticipating returning after the war, he left Colonel Noah Parker to guard the treasure. Keeping
intruders away, Parker vowed that he never found the silver. Thousands continue to search for the treasure
but never find it although part of Pennsylvania folklore, it is believed that all or a portion of the treasure
remains buried in the northern Pennsylvania wilderness (Scully).

Historical Sites, Structures, and Districts

In 1966, the National Historic Preservation Act
established the National Register of Historic Places. Listed
properties include districts, sites, buildings, structures, and
other objects significant to American history, architecture,
archeology, engineering, and culture. Although it is
encouraged that registered sites and structures are to be
maintained to preserve historic integrity, private property
owners can maintain or manage their property as they see fit.

Pennsylvania Historical Museum Commission manages ——
the register for Pennsylvania. The state historic preservation Cherry Springs State Park Picnic
officer submits nominated properties to the state review board. £avilion built by the Civilian
If the property owners or the majority of the owners (if the Conservation Corps
property is owned by more than one person), object to the
nomination, it is sent to National Parks Service for a determination of eligibility without formally listing
the property in the National Register (National Parks Service, 2001).

Within the Sinnemahoning watershed, five sites—Parker Dam State Park Family Cabin District,
Parker Dam State Park Octagonal Lodge, Parker Dam State Park Dam District, Austin Dam, and Cherry
Springs Picnic Pavilion—are identified in the National Register. The CCC, with Austin Dam being the
only privately built structure, built four of the five historical structures.

Parker Dam State Park
The CCC operated two camps at Parker Dam State Park, S-73 and S-118. S-73, also referred to as
the Laurel or Tyler camp, existed from May 1933 to October 1935. S-118, based at the site, existed from
June 1933 to late 1941. They provided emergency conservation work for unemployed young men during
the Depression.
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One of their first projects at the site was to build a dam to replace an old logging interest structure,
which was completed in 1934. They also built an adjacent structure that now hosts the CCC Museum. The
dam and the museum composed the Parker Dam State Park Dam District.

Parker Dam State Park Family Cabin District contains 24 buildings, of which eight do not
contribute to the character of the district. The eight structures are latrines constructed in 1976. The district
contains one of the largest family cabin areas constructed by the CCC. At the site, there are 16 cabins
varying from one to three rooms available to rent.

Parker Dam State Park Octagonal Lodge is the only octagonal CCC structure built in the
Pennsylvania parks system. The octagonal log structure contained saddle corners and white cement.
Destroyed by a tornado in the early 1980s, the roof was restored using its original design.

Austin Dam
Austin Dam, built in 1909, was part of the Bayless paper mill. The structure averaged 46 feet in
height and extended 534 feet across the Freeman Run valley. The thickness of the base was 20 feet, and
tapered to six feet, nine inches at its height of 32 feet. Breaking in 1911, the Austin Dam disaster is the
second-deadliest flooded dam disaster in Pennsylvania history. The ruins of the dam remain in a series of
broken sections across the valley. Five sections remained upright, while two large sections and several
small sections toppled over.

The Austin dam disaster was significant in creating a tragic flood, and fostered legislation to prevent
such disaster. Because of the events that occurred with the Austin Dam, the first regulation and inspection
of Pennsylvania dams was enacted.

Cherry Springs State Park
The Cherry Springs Picnic Pavilion was built by CCC camp S-88 from September 1933 to late
1941. The layout of the building was an H-plan log structure. Built using natural materials—wood, rocks,
and white cement chinking—the rural structure blends into its environment.
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CHAPTER 6. ISSUES AND CONCERNS

A fundamental element of watershed conservation planning is providing ample opportunities for
open and direct communication between plan developers and local citizens. Stakeholders were given the
chance to provide their unique perspective on topics affecting the region and everyday life. Western
Pennsylvania Conservancy (WPC) and Sinnemahoning Creek Watershed Conservation Plan steering
committee hosted a series of public meetings, and met with groups and individuals to ascertain these
views. Public meeting workshops, public and municipal surveys, and stakeholder interviews were used to
identify issues and concerns of area residents, which are presented in this chapter. Expressed views and
opinions represent those of the stakeholders, and do not necessarily reflect the views and opinions of
WPC or representatives of the project steering committee.

Meeting Summaries

Initial Meetings

In October 2007, WPC, along with Bennett Branch
Watershed Association, Bucktail Watershed Association,
First Fork Watershed Association, and other representatives
on the project steering committee, hosted a round of four
public meetings in Sinnemahoning, Emporium, Force, and
Austin. During these meetings, the process used to develop
the Sinnemahoning Watershed Conservation Plan was
introduced to the community. Background information
about the Pennsylvania Department of Conservation and '
Natural Resources (DCNR) planning process was presented. Frioritizing topics of concern at a
Attendees were given their first opportunity to identify public meeting
important local issues and concerns.

Advisory Committees

In January 2008, a group of local residents, identified by the project steering committee as
individuals with expertise or knowledge of the area and watershed resources, were invited to serve on
advisory committees. Five committees were formed, one for each resource category (land, water,
biological, cultural, and socio-economics). At the January focus group workshop, advisory committee
members were given the opportunity to discuss attributes and issues of the watershed related to their area
of knowledge. Breakout sessions were facilitated and participants were given resource maps to identify
areas of concern or interest. Following the workshop, committee members were asked to review the plan
for consistency, accuracy, and missing information prior to public release. Members also were involved in
the prioritization of management recommendations.

Student Workshops

Education workshops were held at two high schools within the Sinnemahoning watershed in order to
gain students’ perspectives on the strengths, weaknesses, and needs of their watershed. The presentations
started with a short presentation on watersheds and concluded with a series of questions designed to spur
thought and discussion about the watershed. The first workshop was held on March 31, 2008 at Austin
Area High School and the second at St. Marys High School on November 6, 2008. The results of these
workshops are identified later in this chapter.
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Draft Presentation

Surveys and Interviews

Public and municipal official surveys were conducted, as well as key individual interviews. Both
surveys and interviews were designed to identify how stakeholders use and perceive the area and its
resources. Public surveys were distributed at public meeting workshops, community events and festivals,
and were available on WPC’s website.

Municipal official surveys were conducted in two parts. The first part consisted of a five minute
phone interview with a representative of the municipality. During this phase of the survey, information
regarding municipal planning and zoning, water and sewage services, and recreational facilities was
collected. During the second phase, a follow up survey, similar to the public survey, was distributed to
analyze the importance of certain issues and to document future projects the municipalities were planning
or would like to have incorporated into the plan. Results of these surveys will be identified later in this
chapter.

Approximately 28 key individuals had been contacted for a one-on-one interview, of which 12
participated. Interviews were conducted via telephone, unless otherwise requested by the interviewee. The
purpose of conducting individual interviews was to delve more in-depth into the topic areas of the plan
with individuals who were longtime watershed residents or possessed a wealth of knowledge in one or
more of those topic areas. This method of public input allowed us to discuss concerns, cherished qualities,
and management recommendations with those who are most familiar with the area. A copy of the
interview questions is located in Appendix L, and results of the interviews will be identified later in this
chapter.

Issues and Concerns

Many issues and concerns addressed by the watershed community are interconnected and cannot be
addressed separately. Projects should be designed to address the issues collectively whenever possible.
Issues identified by watershed stakeholders are summarized in the following sections.

Water Resources

Water resources are a strong contributor to the natural
beauty of the Sinnemahoning watershed, as well as an
abundance of recreational opportunities. It contains many
healthy streams that provide ample fishing for locals and
can help stimulate economic growth by attracting anglers.
However, there are several factors that are threatening the
area’s valuable water resources.

Abandoned Mine Drainage

Abandoned mine drainage (AMD) was a popular topic  “gA7p jmpacted stream
of concern with the local residents and concerned visitors of

the watershed. AMD has deteriorated several stretches of water, including Sterling Run, West Creek, and
Bennett Branch. Mineral deposits carried into these once-productive streams have taken away from the
area’s natural beauty and appeal. These AMD issues are being addressed through restoration efforts, such
as lime dosers at Porcupine Hollow and West Branch and passive and active treatment systems.
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Erosion and Sedimentation
Erosion is another major concern of stakeholders. Both streambank erosion and the erosion of
roadways are having impacts on water quality throughout the
watershed. Streambank erosion can create significant siltation in
the stream and have an impact on aquatic life. Proper care should
be taken of riparian buffer zones to ensure that banks have a
stable root system to minimize erosion. There also were several
reports of siltation problems caused by the logging industry.
Logging trails create loose dirt that is easily washed into streams
during a rain event. There needs to be closer regulation of
logging practices to ensure minimal impact on stream quality.

The abundance of dirt and gravel roads in the watershed was
another concern of local stakeholders. These roads provide
another source of sedimentation to streams during rain events. A
popular suggestion to alleviate the problem was to use crushed
limestone to surface roads. This practice would promote stream health as well, because limestone will
increase the alkalinity of runoff, and buffer the stream against some toxins.

81{ erosion Dents Run

Hazardous Chemical Spill

The highly publicized train derailment that dumped 47,000 gallons of
sodium hydroxide into Sinnemahoning Portage Creek in 2006 was a tragic
event for the water quality of the watershed. The spill resulted in a large
fish kill, and the effects were felt by aquatic life for 30 miles downstream
of the accident site. The reparations paid by Norfolk Southern totaled more
than $7.35 million. Portions of the settlement went to PA Fish and Boat
Commission (PFBC) and PA Department of Environmental Protection
(DEP). Both agencies are using the money to fund projects throughout the
region to improve the overall health of the area. Norfolk Southern has
completed their cleanup efforts, but is required to continue monitoring the
site.

Sewage Fish kill in Driftwood Branch
Waste water treatment systems are still a concern for much of the after the toxic spill along
watershed. There have been treatment facilities developed for some areas,  Sinnemahoning Portage
including St. Marys, Parker Dam State Park, Weedville, and Emporium. Creek tributary
However, there were several concerns expressed about the operating Photo credit: Jim Zoschg, Jr.

efficiency of these facilities. There also is a large portion of the watershed that is not linked into a water
treatment facility. Some people reported that there are still several camps that drain their sewage waste
directly into streams.

The plant in Weedville has been under scrutiny for its employees falsifying records. Officials
reported that nearly 1,500 falsified reports were filed from January 2006 to October 2007. The false
reports were concerning the fecal coliform results that measure the discharge of human waste from the
plant.

Water Quantity

Several residents of the First Fork drainage, particularly those that live below the George B.
Stevenson Dam at Sinnemahoning State Park, raised concerns about the water level in the reservoir in late
summer—early fall of 2008. The severe summer drought conditions caused significant water level
reduction in the reservoir, to the point that it was unusable for recreation, causing a considerable impact to
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the local businesses that depend on recreation tourism revenue. Several public survey respondents cited
fluctuating water levels and sedimentation at the dam as areas of concern.

Infrastructure

A large number of respondents were concerned with the condition of roadways within the watershed
and the effects that they have on water quality. A majority of the roads are dirt and gravel surfaces and are
prone to erosion. The loose surface is susceptible to erosion
during heavy rain events, and can cause large amounts of
sediment to be washed into streams. Several participants
suggested that more training is necessary for those parties
responsible for road maintenance. There are programs that
teach maintenance practices to reduce dust problems and
prevent sedimentation issues. Pennsylvania’s dirt and gravel
program offers such training, and provides funding for
municipalities to properly maintain their unpaved roadways.
The use of limestone as a road surface was also suggested by
several participants. The basic quality of limestone will work
to buffer the runoff entering adjacent streams. Limestone
increases pH, thereby buffering the water, so that any acidic
pollutants will not have as dramatic an effect on the health of
the stream. Limestone that is washed into the stream will work to promote stream health, instead of
degrade it, like other sediments do.

-

Dirt road

Another concern associated with roads in the watershed is that rural, two-lane roads can often
become crowed with tourists. EIk throughout the area attract many people to the region, who cruise the
roads in hopes of spotting this unique wildlife species. A general lack of shoulders and pull-off spots
along these routes often results in cars being parked along the narrow roads or unexpected slow-moving
traffic. This can cause safety hazards for motorists, wildlife viewers, and wildlife, alike. These concerns
were matched with suggestions for an increased number of pullovers and wildlife viewing areas. These
designated areas to park and watch wildlife would improve the safety and enjoyment of elk and wildlife
viewing throughout the region.

Employment
Participants reported that employment opportunities for the watershed are very limited. The high

unemployment rate and limited employers create a situation that deters young people from staying in the
area. The jobs that are available are mostly factory or mining positions. There are even fewer jobs for
those that are looking for a position in which they can utilize their college education.

Participants pointed out that the jobs that are available are not in industries that are typically
environmentally friendly. The strength of the Sinnemahoning watershed is within its natural setting and
rich environment. However that is being threatened by air pollution from factories; effects from oil, gas,
and coal mining; and the logging industry. These industries can damage natural resources that draw
people to the area. Some participants pointed out that many of the mining jobs have been disappearing.
The future potential for new jobs lies in the recreation industry, so care needs to be taken to ensure that
natural resources are conserved for future recreation.

Recreation

The recreation value of the Sinnemahoning watershed relies on its natural land, water, and wildlife
resources. While hunting, fishing, and other outdoor recreation bring a lot of people into the area,
stakeholders realize that efforts need to me mad