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Indicator Species in the Kiski Basin

Demonstrating the water quality of the Kiskiminetas River and its tributaries is improving,
key indicator species are returning and flourishing in the Kiski Basin.

Above, an immature bald eagle dines on a mallard duck along the Kiskiminetas River.
Photo by Marge Van Tassel

Below, an adult female freshwater mussel, the species of which needs confirmed yet,
found in the Kiski in Avonmore. Photo by Chelsea Walker







Note from the Author

| grew up in Maple Ridge, a village between Hollsopple and
Seanor in northern Somerset County. | was lucky in that there
were essentiallywoods on three sides of me and the Stonycreek
River on the other, and it was the 1980s; the electronics of toda
did not exist There were people two generations beyond me,
including my beloved Bubba, who taught me about the natural
world. We wouldcollect hickory nuts for my Mom and
Sheepsheadndpapinkimushroomsthe latteffor Christmas Eve
soup stack stones and mud to make pools in the bttleam that
flowed from an old, bustedam; catch crayfish; make mudpies;
play in the rainjump in leaf pilesidentify treeswipe out on the
gravel drivewayineageness t o waveo troi déd ek
on the steep bladk o n eogk d@mpso and more. We would
occasionally play in the Stonycreek, at the Hotally known as
AThe olem.s®p To get to the dee;
your hands to grip the slippery rocks, because standing and
walking across the river meant bruised bodies when skating on the slime. | clearly remember my
hands breaking through a crusty layer araye that | now know was iron oxide and getting a

bl ack goo underneath my fingernail sthaltoodonodt
why my fingernails are so nice!

Growing up, | never thought about being a conservationist. For the loimgest tvanted to be a

teacher, but biology intrigued me and held my intéfesh d | 6 m gener al ly a qui
speaking in front of a roomful Workingwiththelent s ev
Stream Tearmmhoweverand on this project hagbn a labor of love (and sometimes a little hate)

and it 6s -operirgexpaiencee hhenk we all get so absorbed in our own projects that

we donodot | ift our heads often enough to obser
collective effortsaa i mpacting the | arger environment . I
the fish communities of the Conemaugh River since 1997 until we did it in 2015 as part of this
project! Someone just asked meadlyr@Sponar e itYlees

While the modest increase in the number of different fish species residing in the Conemaugh

River, for example, in 1997 versus 2015 may not seem impressive, the key to remember is that

fish species sensitive to pollution now constitihie majority of those communities. Most of our

rivers that were net acidic or net neutral are now net alkalihieh supports this growing

diversity and as | ong as our efforts continue, vol
maintained and tac metals retained, financial investments wisely used, laws and regulations

followed and enforced, and biological recovery, not just a gigoald sample, are our top

priorities then our rivers can only continue to blossom and become even greater @conomi

drivers for the region.

|l &m humbled to play a small, rahe Iltdworklivithspy eco
awesome professionals and voluntedrss ve made some &mazbegmémbend
who are like family. | love you and | very much look forward to the future our work will bring

to fruition.(f\_






Executive Summary

The KiskkConemaugh River Basin encompasses 1,888 sauiées of southwestern

Pennsylvania. Historidlg plagued by the results of the Industrial Revolution and the bBoash
economy that accompanied this time period, orange veins of polluted water coursed through its
heavily forested landscape for decades. Beginningrasas the 1970s, but marethe 90s,

watershed organizations and conservation groups mobilized and began addressing the problems
within their boundaries. Many of these issues were documented in the dfigikial

Conemaugh River Basin Conservation Ppablished in 1999. It was notpdan that collected

dust on a shelf; it was heavily utilized wabout 88%of its 120 recommendations implemented

to some degree.

Il n 2013, the Conemaug hCoWembhugheSirea deam securedfandsytd s K
update this plan and document teeovery of our streams and rivers. People recognized that the
waterways were improving, but no one had quantified and publicized the collective results of
restoration and conservation efforts since 1999.

Over four years of data collection, tabulationd @&valuation created this document, which

reveals that many of our streams and rivers have changed from being net acidic to net alkaline;
fish poor to fish rich. Yet, much work remains. Many Abandoned Mine Drainage (AMD)
treatment systems aagjing, faling, or undersized, erosion and sedimentation is replacing AMD

as the number one source of water pollution, combined sewer overflows dump untreated waste
into rivers on which people are increasingly recreating, new forms of natural resource extraction
threaten the ecosystem, and funding sourcefaatess abundantOn top of thatpf the twelve
watershed associations that operated in the Kiski Basin, two are defunct from a lack of interest
and membership has dropped or remained about the same sigcethas p 6 s i ncept i on
others. Watershed associations struggle with securing volunteers to serve on their board of
directors, replacing aging volunteers, and invigorating the group with new ideas and connections.

Still, hope remains and all past etfohave not been for naught.

The Kiskiminetas River, the receiving waterway of all upstream restoration and conservation
efforts,hasdrastically improvediologically and has become a recreational fishing and paddling
destination In 1980 when the Pamsylvania Department of Environmental Resources (now DEP)
surveyed fish at the mouth of the Kiskiminetas River, they found no fish; just one frog. The river
was dead largely from uncontrolled mine and industrial discharges, sewage, and runoff. When that
survey was repeated in 2015 by the PA Fish and Boat Commi38&individualsof 28 species

were collected and t hat dwaleyamtidatangiers eeport catciing ud e s
in the Kiskiandthatwerecapturedn the 1990 and 2000 survéySpecies sensitive to pollution like

the mooneye and brook silverside were collected for the first time in A0il%is a tremendous

increase that stems from a decline in industry, an increase in regulations, and ¢ifessiarnation
efforts.

The Conemaugh Rér is another great example of what can be achieved through passion,

persistence, and publprivatepartnershipsin 1993, the Conemaugh River in Blairsville had a pH
of 4.8, which is comparable to beer and toidia for most fish to surviveln 1997 the Conemaugh



River in Blairsville had a pH d.8 butan alkalinity of only 6 mg/L Most agiatic life needs a pH

between & and an 8 to survivand Chapter 93 of Title 25 in the Pennsylvania Code reghaes

alkalinity measure at least 20 mg/L as Calcium Carborfatgically, the higher the alkalinity, the

more nutrients available to aqudnt201¢ thépHfofe and t
the Conemaugh River in Blairsvileseto 7.8Because t he pH scale is |og
1,000% improvemensince 1993 Al so, t [lkalinByoneasured 578 IMQits2017

This improvement is reflected in the visual appdahe river,the increase use and promotion of

the river, ad the proliferationof thefish diversityin the river In 1997, fish species tolerant to

pollution like bluegill andcreekchubdominated tk fish community in Blairsville witi4 species

documented In 2015,16 species were collectedVhile thismay not seem significant, the key is

thatmany more pollutiorsensitive specie$ike banded drter andogperch, constituted the

collectionin 2015

In the community of White, before the Conemaugh River and Loyalhanna Creek come together to
form theKiskiminetas Rivein Saltsburgan evergreaterfish community shift was discovered. In
1997, only eight fish species were collected, while in 2025%ish species @re netted, including

the rare and pollutieeensitive seamlinechub and lgeyechub. Additionally, in 2015,twice the
number of fish wereollected in half the survey length

After running a metric called the Jaccard Coefficient of Community Similarity that measures

how similar a site is in biological composition to another site dséif over time the greatest
community shift athe threesites surveyed on the mainstem of the Conemaugh iRi2éd5was

in Seward. Here, only six fish species were collected during a PA Fish and Boat Commission
survey orSeptembet 7, 1997. Creekhubs dominated the collection by nearly half. Exactly 18

years later, California University of PA and the Conemaugh Valley Conservancy surveyed the same
site and collected nine fish species vatillution-sensitivebanded darter and longnose dace

dominatng.

Of course, we remain at a tipping point in that our waterways could revert to their former, near
lifeless states if existing AMD treatment systems are not maintanédaws and regulations are

relaxed to the poirthat industrial discharges dege our waterwaysr if new forms of resource

extraction are not closely monitored and held to high standards. On the other hand, more
improvements could be seen as it seems Mother Nature just needed a helping hand to bring life back
to our waterwayso with a few more nudges in the right direction, our aquatic communities could
blossomeven more

To provide those nudges, weed to get creative with technology, fundiaggdcommunity buy

in.Si nce manyl wyifng hfer diiltowd have been addressed,
discharges that were previously thought untreatable. Fortunately, large, active treatment systems
like RosebudMi ni n g C &tnvichaelyl eatment Plant ane longer off the table. The

PA DEP is pursuing the design and construction of at least two such systems, one for the
Wehrum and nearby discharges in the Blacklick Creek watershed and another for the Hughes,
Sonmanand Miller Mine Shaft discharges in thetle Conemaugh River watershed. And,

being eternally optimistic, | believe an active treatment system will be constructed at some point
in the next decade for the Big 4 AMD in Central City, in the Stonycreek River watershed. This
would restorel 3.1 milesof Dark Shade and Shade Creeks, as well as benefit the Stonycreek

River, which is a growing fishery, a popular whitewater recreation destination, and an economic
driver in the Johnstown area.

iv



There have been several economic studies to capture thefaetourism, which stems from

improved natural resources, though none have focused specifically on the Kiski Basin. Besides the
obvious environmental impacts, land and water conservation enhances property values, reduces

local taxes, improves the quglof life which attracts businesses and employees, and creates jobs.

The Trust for Public Land publish@®&dle nnsyl vani aés Return on I nvest
Recreation, Park, and Conservation Fuantl foundit hat every $1 invested i
returned $7 in natural goods and sessgito the Pennsylvania econan(). This makes it evident

that healthy waterways and landscapes not only contribute to personbkingl] but to the

economy as wellln 1999, there was only one canoe/kayak outfitter serving the Kiski Basin;

now there are fi€ehembhongho®Waterhdrakiokmap wa
included all 86 river miles on one map. Now a revised map breaks down the Kiski Basin int

Upper and Lower Section, each with its own map highlighting safety, natural and recreation
features, and river townsd businesses and poi
map too.

Unquestionablyywe have to be mindfudf how our wok impacts the environment and those
waterways downstream. Thellective we, who work on treating AMD, restagi waterways,
and conserving resourcesight be too good at our job&Ve need to make sure tha¢ do not
allow ourriversto have too high of a pH. At a pH about8.2,aluminum which isnear lethal
levelsfor aquatic lifein some of our waterways, cahecome solublen the basic or high end of
the pH scalgas it does on the low enaind become toxic to fish We Oivoa a ssnellern
scale in the BlackleggSreek vatershedwhich is a naturally alkaline watershed. Treatment
systems here, as throughout the Kiski Basin, focus on generating as much alkalinity as possible,
but when that treated water hits the mainstemeljgdates and th@uminum redissolves and
limits aquatic life in Blackleggs Creek. We cannot have this happaurinvers In general, we
must focus more on precipitating metdlerebykeeping them out of waterwagyand consider
discharging slightly acidic or net neutral wateselect waterways

We also must keep educating yoatid the publi@ priority. In 2017, students at the University

of Pittsburgh at Johnstownnder their chosen group name of Mean MaeMarketing

surveyed 00 people in the City of Johnstovand in its suburband found tha®1% of the
respondents viewed the rivers as fAdirty. o Wh
participants think that, it is concerning that of 186 who felt that way59% werebetween the

ages of 18 and 30Undoubtedlythis perception and accessibility issues keep potential users

away from our rivers and streaywghich prevents a personal connection to our water resources

from being formegdso wemust work to publicize our restoration efforts, the state of the

watershed, and what may be found in and around our streams, and let people know the rivers are
open!

Pennsylvanians should be proud of the accomplishments of its environmental organizations and
agencies Together we should support legislation that protects this avathts funding sourcesd
contribute time, resources, and talents to these organgati@msure efforts continu®reserving

and enhancing our resoagcis paramount, given te&ain our natural resources receive and the
everincreasing interest in outdoor recreation for healthy minds, bodies, and com%ties.
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Introduction

Conemaugh Valley Conservancy

The Conemaugh Valley Conservancy, Inc. (CVC) was formed in ¥@8¥a mission to promote
the conservation and preservation of natural, cultural and historic resources and encourage
prudent laneuse principles in the Kisktonemaugh River BasirCVC supports restoration and
enhancement of land and wabersed naturaksources and promotes citizen envimental
stewardship through lownpad recreation. CVC goals include:

Creating environmental stewards especially among those who recreate outdoors;
Engaging citizens in conserving and preserving our environment;

Insprring youth to continue the good works of today; and

Restoring healthy water quality to streams and rivers, thus promoting this region as an
ecotourist destination and making it a great place to live, work, and play.

§
§
§
§

CVC oversees key programs that include the kiSkhemaugh Stream Team, West Penn Trall
Council, and the Stonycreek Quemahoning Initiatikevas the KiskiConemaugh Stream
Team that pursued and implemented this project.

The KiskiConemaugh Stream Team isamardwinning, basiawide, volunteerdriven water

guality monitoringand educatioprogram. As examples, in 2010, it received the Keystone
Environmental Education Award from the Pennsylvania Association of Environmental

Educators, whilen 2012, it won &Vestern PennsylvankEnvironmental Awardgponsored by

Dominion and the Pennsylvartavironmental Councilin 2015i t r ecei ved a Gove
Award for Environmental Excellence.

The Stream Team works collaboratively with the PA Department of
Environmental Protection, conservation districts, watershed
associationsand others to obtain data that are used to design new
AMD treatment systems and measure the effectiveness of
existing water restoration project€urrently, the Stream Team
routinely monitos 45 AMD treatment systems in the Kiski
Conemaugh River Basirlt also utilizes data loggers and

biological monitoring to evaluate st health, andat this

time, it assists with nin@rout in the Classroom projedtsarea
schools It providestechnical assistance to its partners through
project managemenind developmengrant writing and
administration, and more.



Project Goals

Theprimary goals of this project were to:

8§ Providethe statusathel 999 Pl ands yecommendati ons

8§ Quantifychanges to the watershed since 1999

§ Collaborate with partners to convey accomplishments and concerns and define priorities
and

8§ Engage the public to foster a closer relationship to conservation communities

Back toTable of Contents
2




Background

The 1999 Kigkonemaugh River Basin
Conservation Plan

TheKiski-Conemaugh River Basin Conservation Rhaas published in 1999 by the Kiski
Conemaugh River Basin Alliance (KCRBA), which started as amieamber committee and grew
over time as more watershed groups formed. GAI Consultants, Inc. helped with the piogect.
Plan identified significant naturaecreational and cultural resources and investigated issues,
concerns, and threats to these resourBeslic meetings, a geographic information system (GIS),
and research led to the development of d2@&recommendations for a teear period of whic
implementatbn began even before the findpwas published. The following table shows the
major basirwide action items listed in the 1999 Plan, their priority level, and the proposed
timetable for the completion of initial planning and the stamnplementation. The current status
of these and other action items specific towalersheds within the Basin may be found on pages
261 323.

Back to Table of Contents
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Summary of Major Basin-Wide Programs

from the 1999Kiski-Conemaugh River Basin Conservation Plan

Action Item | Priority Level* | Timetable **
Land Resources
Vegetative Stream Buffering Program 1 2 years
River Keepers Program 1 2 years
Land Use Planning 1 2 years
Roads / River Access 2 In Progress
Hazardous Waste Program 3 3 years
Viewshed Protection 2 5years
Sustainable Forestry Initiative 2 5 years
Green Golf Course Initiative 3 5 years
Water Resources
Watershed Characterization Model 1 Completed
Mine Drainage Reevaluation Program 1 2 years
Non-Point Source Pollution Control 2 2 years
Stormwater Control 3 5 years
Flood Problem Identification 2 5 years
Sewage Evaluation 2 2 years
Biological Resources
Alkalinity Program 2 2 years
Use of Limestone in Construction Program 2 2 years
Biological Monitoring 2 2 years
Fishery Management 2-3 2-5 years
Important Habitats Program 2-3 2-5 years
Species of Concern Program 3 5 years
Recreational Resources
Trail Development 1-2 Varies
Conemaugh River Greenway / KisRbnemaugh 1 2 years
Greenway
Johnstown Urban Greenway 1 1 year
Mainline Trail / Path of the Flood Trall 1 2 years
Scenic Gorges and Hillsides 1 5 years
Historic / Archeologic Resources
Pennsylvania Main Line Canal 1 2 years
Heritage Areas 2 Varies
Allegheny Ridge Heritage Park 2 Varies
Historic Sites 3 Varies
Education / Promotion
Newsletter and News Articles 2 1 year
Classroom Education 2 In Progress
Website Development 3 Varies
Household Hazardous Waste Education 3 5 years
Tourism / Marketing 2-3 Varies
Management
Plan Update \ 1 | 5 years

* 1 representhighest priority

** Timeframe shown represents completion of initial planning efforts / start of implementation.

Table 1




Industrial Heritage

The forested landscape and rich deposits of coal, coupled with the river valleys that served as a
conduit forthe Pennsylvania Maibine Canal and Pennsylvania Railroad, made this region

essential to the boom of the lumber, iron and steel indus#iestated in the 1999 | alnthe

late 19" and early 2t centuries, the western Pennsylvania coal fields produced abotautie

of t he n@EES2)0 Whilsthecaalanining industry fueled the Industrial Revolution and
shaped the development of the region, it left a legacy of pollution, with blatkefase piles

which are often call ed fAb dotegthepandscapand oiange We st e
veins ofmetalladenwater snaking along valley flogrsaking the KiskiConemaugh River

Basin one of the most polluted watersheds in the.state

Figure 11 A coal refuse pile looms over the
Yellow Creek AMD treatment systems in Indiana County

Back to Table of Contents
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The KiskConemaugh River Basin

Location

The KiskitConemaugh RiveBasin is 1,888 squaiailes and includes the southern portion of
Armstrong, Cambria, and Indiana Counties and the northern half of Somerset and Westmoreland
Counties in southwestern Pennsylvania. One hundred and18@&ymunicipalities lie completely

or partially within its boundaries. The following is a list of these municipalities.

Armstrong County
8 Apollo Borough
8 Bethel Township
8 Gilpin Township
§ Kiskiminetas Township

Cambria County

Adams Township
Allegheny Township
Barr Township
Blacklick Township
Brownstown Borough
Cambria Township
Cassandra Borough
Conemaugh Township
Cresson Borough
Cresson Township
Croyle Township
Daisytown Borough
Dale Borough

East Carroll Township
East Conemaugh Borough
East Taylor Township
Ebensburg Borough
Ehrenfeld Borough
Ferndale Borough
Franklin Borough
Geistown Borough
Jackson Township
Johnstown City

w W W W W W W W W W W w w w w w w wWw w w w w uw

w W W W

w W W W W W W W W W W W W W w w w w w w w w uw

Leechburg Borough
North ApolloBorough
Parks Township
South Bend Township

Lilly Borough

Lorain Borough

Lower Yoder Township
Middle Taylor Township
Munster Township
Nanty Glo Borough
Portage Borough
Portage Township
Richland Township
Sankertown Borough
Scalp Level Borough
South Fork Borough
Southmont Borough
Stonycreek Township
Summerhill Borough
Summerhill Township
Upper Yoder Township
Vintondale Borough
Washington Township
West Carroll Township
West Taylor Township
Westmont Borough
Wilmore Borough



Indiana County

w W W W W W W W W W W

Armagh Borough
Armstrong Township
Blacklick Township
Blairsville Borough
Brush Valley Township
Buffington Township
Burrell Township
Center Township
Cherryhill Township
Clymer Borough
Conemaugh Township
East Mahoning Township

Somerset County

w W W W W W W W W W W

Benson Borough
Berlin Borough
Boswell Borough
Brothersvalley Township
Central City Borough
Conemaugh Township
Hooversville Borough
Indian Lake Borough
Jenner Township
Jennerstown Borough
Lincoln Township

Westmoreland County

w W W W W W w W w w w w w w w w w

Allegheny Township
Avonmore Borough

Bell Township

Bolivar Borough

Cook Township
Delmont Borough

Derry Borough

Derry Township
Donegal Borough
Donegal Township

East VandergrifBorough
Fairfield Township
Hempfield Township
Hyde Park Borough
Latrobe Borough

Laurel Mountain Borough
Ligonier Borough

w W W W W W W W w W

w W W W W W W W W W

w W W W W W w w w uw ww w w

East Wheatfield Township
Grant Township

Green Township

Homer City Borough
Indiana Borough

Pine Township

Rayne Township
Saltsburg Borough

West Wheatfield Township
White Township

Young Township

Ogle Township

Paint Borough

Paint Township
Quemahoning Township
Shade Township
Shanksville Borough
Somerset Township
Stonycreek Township
Stoystown Borough
Windber Borough

Ligonier Township
Loyalhanna Township
Mount Pleasant Township
New Alexandria Borough
New Florence Borough
Oklahoma Borough
SalemTownship

Seward Borough

St. Clair Township

Unity Township

Upper Burrell Township
Vandergrift Borough
Washington Township
West Leechburg Borough
Youngstown Borough
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The KiskiConemaugh River Basin begins on the Eastern Continental Divide, which is the ridge
that determines whether water flows to the Atlantic Ocean or the Gulf of Mexico, in Cambria and
Someset Counties and loses over@®Zeet of elevation from itdghest point on the Allegheny

Front at3,000feet to its lowest at40feet in Schenley. Laurel and Chestnut Ridges parallel each
other through the heart of the watershed, as shown in Bguvilions of years ago, the

Conemaugh River formed Conemawgttd Packsaddle Gaps in the Allegheny Mountakisl, 560
feet(SCRIB, the Conemaugh Gapase ofthe deepest gorgeast of the Mississippi River.

RELIEF
KISKI-CONEMAUGH RIVER BASIN

10

Miles

Shaded relief source: DCNR PAMAP Program, 2006-2008, PASDA.

mpl 2015

Figure 31 Relief map of the KiskConemaugh River Basin
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Water from the KiskiConemaugh River Basin floviisto the Allegheny River at Schen|e80 miles
upst r e heRoirih PitftsAurgh, Pennsylvania. It is the largestisakin of the Allegheny
River, draining 16% of t TheAldghehyRydr margednsththeot al d

Monongahela River in Pittsburgh to form the Oh
Bel | e ' RiheBeautifutRive(PA DEP)

Figure4i The confluence of the Kiskiminetas River with the AllegRévsr. Photo by John Linkes

Accordi ng t o Ch &lorigés Alldyhehyl River: mise GoutheynoWkatershed
i Co n e ma u gdfrom the Naitewer Ameriean wordonunmochme ani ngoré6ott er 6 0

somet i mes fKkkimiretas h@srmarg knorepossible meanings. répsrtedlyderived
from the Native American wor@ieschgumanito whi ch means Ato make dayl

Aiprobably the word of command given by a chief

daybreakodo (ArmstrongtCal sGecveal dgyeBnofi®kectwver
wal nuts, cleanin€teamam of many bends. 0
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It might seem obvious, but it is often a forgotten fact that work in the headwaters benefits waters,

and thus communities, downstream. As Pennsylvania Fish and Boat Commission employees Rick
Lorson and Tom Shervinskie state in their August Ja8Riminetas River (818B) Management

Report filt i s important also to keeprshedoftie nd t ha
size will improve the quality in the Allegheny and Ohio Rivers too. The cumulative effects lead

toward improved quality of life for residents along the river and expansi@ddiand boating

opportunities (4).

Few events highlighted the recovery of the Three Rivers in Pittsburgh, Pennsylvania better than the
CITGO Bassmaster Classic, which was held on the Three Rivers for the first time in July 2005.
According to Bassmaster, smallmouth bass dominated thevagtidine downtown Pittsburgh area
being the most productive.

Two decades ago, holding a national fishing tournament in Pittsburgh would have been unheard of
and even laughad) but collective restoration efforts throughout the Ohio River watershed drainage,
smarter use of our resources, laws, and regulations all have improved water quality in Pittsburgh
and beyond.

Figure 61 A smallmouth bass
collected during a 2015 fish survey o
the Conemaugh River

Back to Table oContents
13



https://www.bassmaster.com/news/say-hello-new-champ%209-19-17

Transportation Facilities

Roads

No new, significant highways or roads have been built since 1999. U.S. Routes 22 and 30 are still
the major east/west transportation corridors, while U.S. Routes 119 and 219 are the major
north/south roads. Route 22 was expanded to ddoam the2000s Plans to extend Route 219

south to U.S. Route 68 in Maryland are underway.

Waterway access depends largely on coantilocal roads.

MAJOR TRANSPORTATION ROUTES
KISKI-CONEMAUGH RIVER BASIN
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Figure 71 Map displaying major transportation routes withtre KiskiConemaugh River Basin
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In 2013,the Commonwealth passed the Act 89 Transportation Plan that provided the State

Conservation Commissiesdministered Dirt, Gravel, and Low Volume Road Program a significant

funding increase frm $4 million annually in 1997 throud013 to $28 million annuiglin 2014.

Of these funds, $20 million are available for public unpaved roads and $8 million for public paved,
low-v ol ume roads. This supports county conserva
while improving public roadways and reducioegdrterm maintenance cogf3enn State

University)

Railroads

The Pennsylvania Railroad connected the east with the west in the late 1800s and early 1900s. In
1999, Conrail owned the former Pennsylvania Railroad, but, upon its disintegrétf##birmore

than half of their holdings and nearly@f the Pennsylvania Railrodzecame part of Norfolk

Southern RailwayWikipedia)

Figure8i A Norfolk Southern Railway train

Trails

Over the past 17 years, there has been an uptick in the number of trails developed. Rlease see
Land and Watefrails sections beginningn paged0 for more information.

Back to Table of Contents
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Socioeconomic Data

Census Data

As cited in the 199®lan, the Pennsylvania State Data Center projected population growth from
1990 to 2000 in Armstrong, Indiana, and Somerset Counties and loss in&amlVestmoreland
Counties, buin fact, only Somerset County saepulationgrowth between 1990 and ZD0

According to 2010 United States Bureau of Census data, all five of these counties have experienced
a population lossince 2000as shown in Tabl2, even though the state of Pennsylvania gained

nearly half a million peopleIindiana, Somerset, andédtmoreland Counties saw the least amount

of migrationsince 199Gt 18%, 1.1%, and 1.7%espectively. Armstrong County lost&6 of its
population since 1990, while Cambria County |d56%.

Population by County

County 1990 Total 2000 Total 2010 Total
Armstrong 73,478 72,392 68,614
Cambria 163,029 152,598 142,448
Indiana 89,994 89,605 88,404
Somersel 78,218 80,023 77,341
Westmorelanc 370,321 369,993 364,090

Table 2

The KiskiConemaugh River Basin Alliance used a modeling program. @@ Census data to
determine that ajut 329,314 people lived within the boundaries of tilekiKConemaugtRiver

Basin. Understanding that watershed boundaries do not follow political boundaries and without
access to that modeling program, total popoitatif the Kiski Basimoted in this documeit based
on theentire population of themunicipalities that are fully or partially within the Basidsing this
rational and U.S. Census 2010 data, there20&'@ people living in the KiskiConemaugh River
Basin.

As shown in Figurd 2, the land cover mapppulation loss has not stemmed land development and
urban sprawl.

Back to Table of Contents
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Population Centers

Principal Communities in the Kiski-Conemaugh River Basin
Armstrong Co. Cambiria Co. Indiana Co. Somerset Co. Westmoreland Co.
Community | Population| Community, Population| Community, Population| Community | Population| Community Population
Klsklmln_etas 4.800 Jc_)hnstown 20,978 White 15821 Somersgt 12,122 Hempfl(—::ld 43.241
Township City Township Township Township
Parks Richland Indiana Conemaugl Unity
Township 2,744 Township 12,814 Borough 13,975 Township 7,219 Township 22,607
Gilpin Cambria Center Windber Derry
Township 2,496 Township 6,099 Township 4,764 Borough 4,138 Township 14,502
Mount
Leechburg |, 156 Adams | gqz,  Bumell 1595 [ Jemner 1,455 pleasant | 10,911
Borough Township Township Township .
Township
Upper _
Apollo 1647  Yoder 5449 | SN i gg3g  Pal o 1gq9  Allegheny g e,
Borough . Township Township Township
Township
Table 3

According to the U.S. Census BureauArmstrong and Somerset Counties, the same five municipaiité®s 0as in 1990 were the most
populous. In Cambria County, Upper Yoder Township replaced Westmont Borough for a spot in the top five, while in Indigna Cou
Burrell Township replaced Bisville Borough. Due to the aforementioned modeling, Westmoreland County municipalities cannot be
compared to 1990 data used in the 1999 Plan.

Back to Table of Contents
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Economic Profile

The following table compares median family or household income based on data obtairted from
1990 and 2010 Censu®ollar figures were not adjusted fast ofliving.

Median Family/Household Income
County/State 1990 2010
Armstrong $27,024 $44,118
Cambria $26,455 $42,191
Indiana $27,893 $42,267
Somerse $25,549 $43,215
Westmorelanc $31,360 $51,876
Pennsylvanic $34,856 $56,070
Table 4

Major Sources of Employment

The Pennsylvania Department of Labor and Industry saidiiheyr e unabl e to provid
empl oyees per employer due to confmtdeBasini al i t vy
will remain unnamedGilfillan).

Focusing on industry, the Pennsyl vikowstatinDepartn

all five counties of the Kiski Basin, Health Care and Social Assistance is the industry with the
greatest number of establishments. In Armstrong, Somerset, and Westmoreland Counties, Retalil
Trade and Construction are second and third, wik&aimbria and Indiana Counties, Retail Trade

is second and Other Services such as Public Administration are third.

Back to Table of Contents
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Land Resources

Geology

Nearly all the geologic formations in tKéski-Conemaugh River Basin are associated with pyrite,

which is more commonly known as Fools Gold, and, when in contact with water and air, creates
acidic conditions througthe formation ofulfuric acid. Only the Mauch Chunk and
Shenangt®©swegaFormations do not have the aéaming minerals in themAll of the layers

support the fact that this region was once covered by an ancient sea, making this area rich in mineral
resources.

BEDROCK GEOLOGY, KISKI-CONEMAUGH RIVER BASIN SUBSHEDS

KISKIMINETAS RIVER
BLACKLICK CREEK

CONEMAUGH RIVER
LITTLE CONEMAUGH
RIVER

LOYALHANNA CREEK

STONYCREEK RIVER

GEOLOGICAL FORMATIONS

Allegheny Formation | | Monongahela Group
Burgoon Sandstone [:] Pottsville Formation

i Casselman Formation : Shenango Formation through

| Glenshaw Formation Oswego Formation, undivided

Mauch Chunk Formation

Data source: Bedrock Geology of Pennsylvania. Pennsylvania Bureau of Topographic mpl 2015
and Geologic Survey, Department of Conservation and Natural Resources, 2001.

Figure 97 Map of primary geologic formations 19



The Allegheny, Casselman, and Glenshaw Formations are dominant throughout the Basin. The
Allegheny Formation includes the most mineable, bituminous coal including the Upper, Middle,
and Lower Kittanning and Upper and Lower Freeport seams, though itsypronk is sandstone.

The Casselman and Glenshaw Formations are mostly SitaeCasselman Formation is mostly

made up of freshwater rock, but has some coal layers in Somerset County that are thick enough to
mine. The Glenshaw Formation, which has ssEvearine zones, is the thickest in Somerset and
southern Cambria Counties and thins as it goes(ResDEP)

Permeable sandstones can serve as aquifers or groundwater storage and allow for horizontal
movement of water, but the slope of geolagrata as well as the fractures within the geologic
layers can transport groundwater vertically.

Figure11displays the stratigraphic sectidnthe layers of rock of the geologic formations in the
Kiski Basin, while FigurelO shows howthe various cdaseams are intertwined with sandstone,
clays, shale, and limestone northwest to southeast across the Kiski Basin.

NOFTHWEST SOUTHEAST
[ B4 Miles |
Bl
Faet Fre:pAon. Pittsburch, Somerset, PA Castleman coal field, MD Feet
t+ = T Georges Creek
Latrobe, PA Mahoning coal field, MD
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o 200 - [ = 200
- —_‘_‘-—/
*_'/_‘_——-
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e
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5 100 - =100
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&
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; 0m -0
5 — Van ort Limestone
@
‘§_ Clarion Sandstone
o
[
o -100- 3 = -100
1 Homewood Sandstore

EXPLANATION

Sandstone Claystone
Coal - Limestone
D
- Shale, siltstone, I Columnar
andior section

claysione

I Cross section B-B" from Allegheny County, Pa., southeast to Allegany County, Md. (adapted from Swartz and others, 1922). Vertical exaggeration %652.

Figure 101 Crosssection fom the United States Department of Interioitea States Geological
S u r v@egldgyg and Geochemistry thfe Middle Pennsylvania Lower Kittanning Coal Bed,
Allegheny Group, Northern Appalachian Basin Coal Regditici)
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Outstanding or Unique Features

The Pennsylvania Bureau of Topographic and Geologic Survey has not added any new outstanding
or unique features to the list issued in 1979 and detailed in the 1999 Plan. They include the
following, several of which are shown on the Recreati@ah@uoenic Assets map on p&fe

8§ Bald Knob i sandstone outcrops at the topographic crest of Laurel Hill, located about 1.5
miles west of the village of Laurel Summit. The site provides scenic views and displays
restricted forest growth due to weather.

§ Bear Rocksi scenic two acres of weathered, fractured sandstone on the crest of Chestnut
Ri dge, about eight miles west of New Fl|l oren

§ Conemaugh Gorgé' a scenic cut through geologic time shown in the Laurel Hill ridge.

This gorge i®ne ofthe deepest east of the Mississippi and lies west of the City of
Johnstown.

8 Conemaugh Water Gapi also known as Packsaddle Gap, this beautiful gap was formed
by the Conemaugh River cutting through Chestnut Ridge. It lies aboutldsAwvast of
Bolivar.

8 Loyalhanna Gorgei another gorge through Chestnut Ridge made this time by Loyalhanna
Creek. It is located about three miles southeast of Latrobe.

8§ Mountain Ridgesi the Allegheny, Laurel Hill and Chestnut Ridges offer abundant
recreaibnal opportunities, scenic vistas, and important habitat corridors.

8 90-Foot Rocksi another outcropping of sandstone, about 1.5 miles west of Laurel Summit,
within the Linn Run gorge that provides scenic views and lies within close proximity of
notable gelogic features like Adams Falls, Flat Rocks, and Wolf Rocks.

8 Suncliff i a 108200-foot cliff of alternating shale, sandstone, limestone, minor coal and
clay that forms a unique and scenic rock exposure about 3.4 miles east of Brush Valley.

Soils

Eachcounty within the KiskiConemaugh River Basin has a County Soil Survey that elaborates on
soil characteristics, their |limitations, and t
within the basin are primarily residual and colluvial prodotthe weathering of the underlying

sedimentary bedrock. Theselude silty clays, silty sands, and clayey sands. Slopes range from 3

to 100 percent. Soil depths vary with topography. Near the crests of the ridges soils are generally
coarse grainednd less than three feet thick. Soils in valleys are finer grained and average more

than five feet in depth, with locally thicker layers of colluvium. Alluvial deposits along streams

consist of silty to clgey sands up to five fedticko (I1-1).

Back to Table of Contents
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Land Cover

About 2/3rds oflte Kisk-FConemaugh River Basin is foreaccording to 201tlataobtained from

the United States Geological Survdyorests are important for the habitat and oxygen they provide,

the carbon and nitrogen they sequester, and the water they clean and slowly release. David Beale, a
Consulting Forester, notes that these forests are mostly underdustrial, private ownship and

that this ownership generally does a poor job of management primarily due to diameter
harvests.Agriculture constitutes thgecond largest larmbverclassificationn the Basirwhile the

third largestis Develoged whichincludesresidential, commercial, industrial, and transportation.

Duetoisubstantial differencesFryeatal i reegteataycouldl e g e n ¢
not be compared to the values presented in the KB&®Conemaugh River Basin Conservation

Plan. However, the MultResolution Land Characteristics Consortium, a partnership of federal
agencies led by the U.S. Geological Survey, undertook a reassessment and revision of the 1992
National Land Cover Database to make it compatible with 2001 and siglgetata, although

some categories were combined to more easily comprehend the visual and statistical

presentations. These values are presented in Hable

Land Cover Percentagen the Kiski-Conemaugh River Basin, 1992 2011
1992 2001 2006 2011 % Change
Forest 67.9 67.9 67.6 67.1 -0.8
Agriculture 20.8 19.6 19.6 19.6 -1.2
Developed 9.6 10.3 10.4 10.6 +10
Mining/Barren 0.8 11 1.2 1.3 +0.5
Water 0.9 1.0 1.0 1.0 +0.1
GrasgShrub None 0.0 0.1 0.3 +0.3
Wetlands 0.0 0.0 0.0 0.0 0
Table5

When comparing land cover in 2011 and 1992, using the modified Wledargest, albeit slight,
change was in agriculture, where 1.2% of land cover was lost. The second greatest change was seen
in the developed category, which had an increas@oof 1
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LAND COVER, 2011
KISKI-CONEMAUGH RIVER BASIN

- Water
- Developed
- Mining/Barren
:I Forest

- Grass/Shrub
:] Agriculture
[ ] etiands

0 5 10 Miles
]

Source: U.S. Geological Survey. NLCD 2011 Land Cover (2011
Edition, amended 2014). Pixel resolution is 30 meters.

mpl 2017

Figure 127 Land cover map, 2011
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Land Ownership

The 1999 Plan stated that approximately 7% of the Basin was public land, whichdoctivaent
wasidentified as Pennsylvania State Parks, State Forests, State Game Lands, Pennsylvania Fish and
Boat Commission properties, and National P@itk&). As of 2011 a little over 10% of the Kiski

Basinis public land and his number doesot incluce landsheld by conservancies or land trusts.

Figure54 on page89 showssomepublic land; land that is considered {ugvelopable, largely

because of conservation easements associated with those lands.

Zoning

Zoningordinances arthe primary way municipalities can control how land is developed and used

but they are just one way of addres<Xiskhg a comn
Conemaugh River Basin Conservation Pétated that in 1999, 34% of the municipalitigthin

the KiskrConemaugh River Basin had zoning ordinances, as reflected in Egjiv20). In 2016,

42% did. The following is a list of tsemunicipalities. Municipalities with other planning togls

such as comprehensive plaase not listed.

Back to Table of Contents
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Armstrong County

§
§
§

Apollo Borough
Gilpin Township
Kiskiminetas Township

Cambria County

w W W W W W W W w w

Adams Township
Cambria Township
Conemaugh Township
East Conemaugh Borough
East Taylor Township
Ebensburg Borough
Ferndale Borough
Franklin Borough
Geistown Borough
Jackson Township

Indiana County

§
§

Blairsville Borough
Clymer Borough

Somerset County

§
§
§
§

AlleghenyTownship
Benson Borough
Conemaugh Township
Indian Lake Borough

Westmoreland County

w W W W W W W W W

Allegheny Township
Avonmore Borough
Delmont Borough

Derry Borough

Hempfield Township
Hyde Park Borough
Latrobe Borough

Laurel Mountain Borough
Ligonier Borough

w W W W W W W W W W w W

w W

w W W W

w W W W W W W W

Leechburg Borough
North Apollo Borough

Johnstown City

Lorain Borough

Lower Yoder Township
Middle Taylor Township
Nanty Glo Boroup
Richland Township
Southmont Borough
Stonycreek Township
Upper Yoder Township
Westmont Borough

Homer City Borough
Indiana Borough

Jennerstown Borough
Paint Borough
Stonycreek Township
Windber Borough

Ligonier Township

Mount Pleasant Township
New Alexandria Borough
Oklahoma Borough

Unity Township

Upper Burrell Township
Vandergrift Borough
West Leechburg Bough
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MUNICIPAL ZONING ORDINANCES

2 1\
KISKI-CONEMAUGH RIVER BASIN ©

[ ] Zoning Ordinance Adopted by 1999
I Zoning Ordinance Adopted since 1999
[ 1 No Zoning Ordinance

+“+¢ County Boundaries

Source: Final Kiski-Conemaugh River Basin
Conservation Plan, July 1999 & county websites
or correspondence with county planners.

mpl 2016

Figure 137 Map of municipalities with zoning ordinances
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Energy and Hazard Areas

Coal Mines

The 199XKiski-Conemaugh River Basin Conservation Plah at ed t hat coal

i mportanto

thus, most lucrate coal seam. It is used primarily for making electridRyggpert et al.).
Metallurgical coal is less abundant, but even more lucrative as it is used to mafa todéron
and steel industriesBituminous coal has up 8ix times the sulfur content of its counterpart,
anthracite coal, which is found in the eastern part of the(StageEngineering ToolBox)

Figure1l4 shows the extensive area underlying the K&khemaugh River Basin where one or

more seamsof coalweremined. It also shows reclaimed and unreclaimed bond forfeiture sites.

mi n e r gl42). Bitensnous coal was and still ihneinedfr@ra then
Kittanning, Freeport, and Pittsburgh seams. The Pittsburgh seam is the thickest, most abundant, and

wa s

These are permitted mines at which operators failed to comply with regulations and their permit

conditions, so the Pennsylvania Department of Environmental Protection (DEP) dectahes tha

mining operator forfeits his or her bonds not yet released at the time of declaration. The DEP then

uses the bonds teclaimthe mined area.

COAL'S IMPACT
KISKI-CONEMAUGH RIVER BASIN
MINED OUT AREAS BOND FORFEITURES [
33 3 Yo
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/ ’ g | g o 4
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3 / J °q Ve . J
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,”.~ County Boundaries *  Reclaimed i
Subshed Boundaries Source: Pennsylvania DEP. Published July 2016.

Figure 147 Map ofcoal mined areas and bond forfeiture sites as of July 2016
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Figurel5 showsactive surface and underground deep mines as of July 2016, at which time there

were 38 surface coal mines and 23 underground or deepimthesKiski Basin While the
number of active surface mines has decreased since 2068rltbstyear from whichdata could
obtained, the number of underground mines has increasstown in Tablé. According to the

be

strati

United States Energy I nformation Admini
Pennsylvania in 2014.
Number of Active Surface andDeep Mnes in the
Kiski -Conemaugh River Basin 2008 & 2016
2008 2016 % change
Surface Mines 56 38 - 68 %
Underground Mines 15 23 +65 %
Table 6
ACTIVE COAL MINES
KISKI-CONEMAUGH RIVER BASIN
SURFACE MINES UNDERGROUND MINES
(38) (23)
{/ //.. - // ’/\/ . /O/ y //
gy = / / & "% /
] /  § L !
. / o /
4 { 4 4
5 { Y . |
m S J
) . Each Dot Represents One Mine
0 10 20 =[] Extent of Current Permit Boundaries
Mies .”~+ County Boundaries
Subshed Boundaries
Source: Pennsylvania DEP, July 2016.
Each dot represents a point within a mine's permit boundary.

Figure 157 Map ofactive coal mines as of July 2016

29

0



According to data obtained from theS. Energy Information Administration, coal mining
production across the country peaked in 2000, when it was more than double the previous
productivity spike in the mid960s1970s, and has been on the dedineg though production is
still above 1984the earliest year for which data on production east of the Mississippi were
available.

The worldwide market drives the demand for and the price of Wéi#th decreased global demand

for coal, the surplus of natural gas, and more renewable energgsoutine, coal holds less of the
market share.

Abandoned Mine Lands

The 1977 Surface Mining Control and Reclamation Act (SMCRA) established the Office of Surface
Mining Reclamation and Enforcement (OSMRE) within the United States Department of Interior.

Its purposes were to regulate surface coal mines ardltomabandoed mine lands (AML).

OSMRE prohibited the i ssuance aniningpdeschangestisat t hat
would need londerm treatment. It also required permittees to have enough funds to treat any
discharges that did arise. In the g@000s, OSMRE established the AML enhancement rule,

Awhich all ows coal removal from AML sites in c
for the AML Fundcomesrom a tonnage fee paid by coal operators. The SMCRA Amendments

Act of 2006 extendithe collection of this fee until September 30, 2@23IMRE)

The KiskitConemaugh River Basin hasiumbenf documentedML . AML can include open

mine shafts, mine subsidence, burning coal refuse, flooded mines, mine discharges, and
unreclaimed disturbed area&ccording to an AML Inventory Polygon datagebvided by the PA
Department of Environmental Protection throughRkeansylvania Spatial Data AcceBAGDA),

in July 2008, the earliest year for which data could be obtained, there were 1,262 AML entries for
the KiskrConemaugh River Basin. Of these89&re still listed as abandoned while reclamation
was complete fo94 entries. The dataset for April 2016 had 1,301 entries, which are detailed in
Table8. Apparently, more AML issues were identified and logged into this file, thoagh ofthe
additional sites are seemingijacesat
which reclamation was complete@f these
1,301 entries965were still listed as ’
abandonedjearlysame number as in 2008, &
but reclamation was complete at 336 sites,
42 moresitethan in 2008.The following
tablelists the number of AML sites in each
Management Unianddisplaysthe acres of
AML in each of them, as well as the
percentage of the watershed that is AML.
Two percent of the Kiskiminetas River
Management Unit is considered AML,
while 1.7% of Blacklick Creek is.

Figure 167 AML in the Paint Creek watershec
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Abandoned Mine Land Sites

Management Unit Numbe_r of Acres_ of Total Acres in _ Percent
AML sites | AML Sites | Management Unit | AML
Blacklick Creek 409 4460 267,840 1.7 %
Conemaugh River 114 1338 188,928 0.7%
Kiskiminetas River 172 2801 138,624 2.0 %
Little Conemaugh River 87 982 121,536 0.8%
LoyalhannaCreek 110 1092 191,168 0.6 %
Stonycreek River 409 2922 300,160 1.0%
Kiski-Conemaugh River Basin Total 1,301 13,595 1,208,256 11%
Table 7

Abandoned Mine Land Issues in the
Kiski -Conemaugh River Basin, 2016
Abandoned Mine Numberin KC | Percentage of

Land Problem River Basin Total
Dry Strip Mine 629 48.5
Refuse Pile 228 17.6
Spoil Pile 208 16.0
Flooded Strip Mine 70 5.4
Subsidence Prone Area 49 3.8
Coal Processing Settling Basin 45 3.5
Known Subsidence Prone Area 22 1.7
Suspecte@ubsidence Prone Are 20 15
Burning Refuse Pile 12 0.9
Underground Mine Fire 4 0.3
Crop Fall or Subsidence Openin 3 0.2
Mine pool / Flooded deep mine 2 0.2
Vertical Mine Shaft 2 0.2
AMD Discharge Area 1 0.1
Open Shaft / Mine Entry 1 0.1
Untreatedischarge 1 0.1
Not classed 4 0.3

Table 8
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STATUS OF ABANDONED MINE LANDS (AML)
KISKI-CONEMAUGH RIVER BASIN

ol

. Largest AML Sites, by Volume
Each contains 1 - 8 million cubic yards of waste

Other AML Sites \
Reclamation Complete
Principal Streams . 0 5 10

Data source: Pennsylvania DEP. April 2016. Unreclaimed abandoned mine lands |—|—|
are a concern because of health or safety issues, or environmental impact. Miles
Problems at sites on this map include: open shafts or mine entrances; mine

subsidence; burning refuse piles and underground mine fires; flooded deep mines; mpl 2016

untreated AMD discharges; coal processing settling basins; and unreclaimed strip

mines, refuse piles and spoil piles.

Figure 177 Map of Abandoned Mine Lands as of April 2016

Not only doAML degrade the environment, but they also cause a public health and safety concern.

ABl ack da mpnixtre of tarbentlioxidesandanitrogen that removes oxygen from the
atmosphergecan accumulate in a mine and at its entrance and could causena@éiack out and
suffocate. Mine subsidence can damage homes and property, lowering their value and increasing
insurance premiums. Burning coal refuse piles can diminish air quality. Coal refuse piles tend to
attract people riding quads who could ltbgmselves on the loose material or drive over a high

wall, and they can leach toxins into nearby waterways, contributing to water quality iShees
followingtable whi ch wutili zes data pr ovinddatedthdings t he
of AML issues shown in Figuter.
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Quarries

As mentioned in the 1999 Plan, the Vanport and Loyalhanna Limestones are the best commercial
grade limestones produced within the Ki€lkanemaugiRiver Basin. Vaport Limestone is a high
calcium limestone, often used to make Portleachent{Clapp 47) The Vanport Limestone may

be found in Armstrong County, southeast Indiana County, and a small portion efioiivest
Westmoreland County. Theyalhanna Limestone is mostly along the western side of Chestnut
Ridge and has been quarried for railroad ballast and paving blocks, among other (Gialpiots

46).

Companies quarry sandstone much more than limestone in thedgiskmaugh River Basin with
at least nine plants operating n€amtral City, DerryEbensburgl.igonier, Penn Run and
Saltsburg.

Natural Gas

The 1999 Pl an st ataeddjastprodadtign ha$ @outred inkhe Kiskit ed o i |
Conemaugh basin, mostly in Westmoreland and Armstrong County ateéasvestern part of the
basiro (1-2).

That has changedrastically.

Marcellus and Utica Shales were not even a thought in the 1999B}taction of this resource
did not come to light until 2008Development of the natural gas trapped in the shale layers deep
underground has been celebrated by some and bemoaned by others.

The Marcellus and Utica Shales are orgaiule, having fomed from the decomposition of

organisms from the Devonian Period and the compression of old sea beds. Both layers underlay
Western Pennsylvania and the entire kiSkhemagh River Basin.In the KiskiConemaugh

River Basin, the Marcellus Shale base ia depth of 6,000 to more than 9,000 feet, and the Utica is
located at a depth of 10,000 to 14,000 feet. The Marcellus and Utica Shales can be a dry natural gas
or a wet natural gas, but in the Kigkonemaugh River Basin, both are dhy.dry natural gs,

methane is the primary ingredient, wherieggedients irwet natural gasicludeliquid gasses like

butane, ethane, and propdR&U) Wet gas is more profitable now, because of the numereus by
products and the low cost of natural gas.

While expertdong knew the natural gas was there, it was not accessible nor was it profitable to
retrieve, but technology advanced and when oil and natural gas prices increased, the gas rush was
on. The Marcellus Shale play was the first to be developed in Pennaylvaiihe Utica Shale

play is receiving increasing amounts of attention due to the volume of ggspdasts, and oll

within it.
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Utica underlying Marcellus

Figure 18i Map ofUtica andMarcellus Shale play from Bing.com

To retrieve the natural gas from both shale plays, hydraulic fracturing, commonly referred to as
Afracking, 0 must be used. This involves the d
up totwo miles,using explosives to crack the rock layer, and injecting that well with a proprietary
mixture of water, sand, and chemicals with enough pressure to extensively fracture the cracks and
release the gas from the formatiorhe sand keeps the fissures opdeasing the gas for

production. Up td4wells (Kuntz 1)may be drilled from one well pathough two or three are
common(Clinton County) Each well may take up ®million gallons of freshwatedturing the

fracking proces§Abdalla) The muds, sludgend produced water must be treated and properly
disposed of, as wastewater from shale gas operations can contain high levels of Total Dissolved
Solids (TDS), especially salts, Naturallg€drringRadioactive MaterialdNORM), organic and
inorganic chemida, and metalsPlease see Oil and Gas Wastewater Facilities on42dge more

on TDS.

One wastewater disposal method involves injection wells, where the contaminated fluids are

injected, usually under high pressure, deep into the Earth. There esensoof these fluids

migrating and contaminating groundwater and/or causing earthquakes. According to the U.S.
Geologi@Sur vey (USGS), the Al argest earthquake 1in
documented in the scientific literatures was thedyialver 6, 2011 earthquake in central Oklahoma.

't had a ma ghere araicdreentiptivo infectién.wélls in the Kiski Basin. They are

listed under th®il and Gas Wastewater Facilitissction.

In 2010 and 2011, the USGS used a geclmged ssessment methodology to complete an
assessment of Marcellus Shale in the Appalachian Basin that evaluated the volume of gas and gas
by-products in the reserves. The USGS estimates that there is a mean of 84,198 billion cubic feet of
gas and a mean of I@ million barrels of total natural gas liquids in the Marcellus Shale play in the
Appalachian Basin Province, which entls from New York to Alabamahis assessment did not
address the potential danger to water supply wells, earthquakes, ebevatmr atmospheric
emissions from shale gas operations.
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In 2012, the USGS completed an assessment of the Utica Shale in the Appalachian Basin. The

KiskkConemaugh River Basin |ies in what
Shale in this area, which extends into Ohio, West Virgéy York, andasmall portion of

Maryland,hasfi2-3 weight percemdtof total organic carbon, which basically ams it is wet and rich

i s

refer

with gas. e Utica Shale layer in the Kiskionemaugh River Basin is some of the thickest. Also,
the Point Pleasant Foation lies under the Utica Shale here. The Point Pleasant Formation is high
in total organic carbon and tends to be brittle, making extraction of gas easier. Coupled together,

the Utica Shale and Point Pleasant Formation make for a thick layer ofabieaas
(GoMarcellusShale.com)
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Figure 19 Map of maxi mum extent of the oil

A well drilled below the base of the Elk Sandstone or its geologic equivalent is classified as an
Aunconvent i prodace matural gas below thidlayer, hydraulic fracturing typically must
be used, so Marcellus and Utica Shale gas wells are usually unconventional. As of August 2016,
there were 196 unconventional gas wells within the Kixdmemaugh River Basin, as shoin

Figure22.
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Development of the shale gas plays slowe2014 largelybecause the increased supply of natural
gas caused the price of natural gas to fall and because this region lacks the necessary transmission
lines to get the gas to market.

While several gas pipelines are under construction, the Mariner East Projects by Sunoco Logistics is

the largest. Sunoco will install the pipelines needed to transport ethane, propane, and other

petroleum products from the Marcellus and Utica Shales to marketgas will be delivered to
Sunocod6s Marcus Hook | ndust r i aB50-@ileppelinewll al ong
cross under the Conemaugh River just west of B
confluence with Blacklick Creek, and b&t the KiskiConemaugh River Basin.

Sunoco Logistics
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Figure20i MapofSunocod6s Mariner East pipeli:
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The volume of water used to hydraulically fracture a wrelgtment and disposal of the produced
water, and the crisscross of pipelines across
Other factors to consider include, but are not limited to the placement and concentration of wells,
especially in phlic lands or ecologically sensitive areas; well casing failure; more roads, vehicular
traffic, accidents, and noise; forest fragmentation; introduction of invasive species; increased

erosion and sedimentation; storage container leaks; increased enussiop®llutants like carbon

dioxide, nitrous oxide, and volatile organic compounds; the use of eminent domain; forced pooling;
well closure or plugging; and the overall impact on human health. A lack of quality, accessible data

to measure these issusslso concerning.

Figure2li Sunocods Mari ner Ea s-Cong@riaygke RiverrBasinc r o

What doesné6ét receive a | ot of attention are co
conventional well is a vertical hole drilled idoe d i ment ary f or mati ons or f
gas that require less stimulation to produce. This means less water, chemicals, and truck traffic.
Conventional well pads are much smaller than unconventional well pads and are more adaptable to

the surrounding topography. These wells are opened with less prassure

37



Conventional wells have been drilled since Colonel Edwin Drake drilled the first successful,
commercial oil well in Titusville, PA, about 70 miles north of Schenley and the mouth of the
Kiskiminetas River, in 1859. As shown in Fig@2 as of August 201 6here are 9,018 known
conventional gas wells, 4 oil wells, and 32 oil/gas wells in the Gskiemaugh River Basin.
There are also numerous abandoned, orphaned, and plugged wells, as shown23.Figure
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Figure 227 Active oil and gas wells in the Bia as of August 2016
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