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A. ProJECT BACKGROUND

In 1997, the Indiana County Office of Planning and Development (ICOPD), inresponseto apublic
interest in protecting the upper reaches of the Crooked Creek Watershed, undertook aninitiativeto planfor
the protection and enhancement of thiswater resource. Thiseffort, known asthe Upper Crooked Creek
River Conservation Plan, hasrece ved overwhelming support from loca municipalitieswithin thewatershed,
privateindustry, and the general public. Thefundingfor thisundertaking was provided through financial
resources made available by the Pennsylvania Department of Conservation and Natural Resources(DCNR)
Rivers Conservation Program.

ThePennsylvaniaRivers Conservation Programisa
grant program of the Keystone Recreation, Park, and
Conservation Fund and isadministered by DCNR. Thegoal
of the program isto devel op partnerships betweenlocal
governments, environmental organi zations, stakehol ders, and
the publicto conservethe state’ swater resources. The
programaidsgroupsinaccomplishing their local initiatives DCNR Rivers Conservation Program
through planning, implementation, acquisition, and develop-
ment activities. One aspect of thisprocessisto provide
grantsto develop aRiver Conservation Planthat identifiesnatural, recreationa, and cultura resourceswithin
thewatershed. Inaddition, the completed plan identifiesthoseissues, concerns, constraints, and opportuni-
tiesrelated to thewatershed’ sresources. Onceidentified, theseissuesare addressed by aseriesof recom-
mendations or management optionsdesigned to enhancetheoverall quality of thewatershed.

Aspart of the program, DCNR has established aPennsylvaniaRivers Registry to recognize com-
pleted and approved Rivers Conservation Plans. Theregistry servesto promote public avarenessof the
completed plan whilefostering support for future projectsthat will enhancethe overall qudity of thewater-
shed.

InMay 1998, Indiana County was awarded a$25,000 grant to prepare aRivers Conservation Plan
for theentire Crooked Creek watershed within IndianaCounty. Inan effort to produce amore cohesive
and comprehensve assessment of thewatershed, the County Commissionersexpanded the study areato
includeaportion of the Plum Creek watershed in Indianaand Armstrong Counties. Thisproject expansion
wasfundedin part by supplementa grantsfrom the K eystone Plant Owners Group/K eystone Generating
Station intheamount of $8,000, and Air Products Incorporated in the amount of $3000. Overall, thisplan
examines 195 square miles of the 292 square mile Crooked Creek watershed, approximately 28 river miles
(r.m.) dong Crooked Creek’smain stem, sections of 23 named tributaries, and portionsof 15 municipaities
withintwo counties.

B. PLaNNING PrROCESS

The project wasinitiated with the sel ection of the Steering and Advisory Committeesand the project
consultant team. Working closely with the consultant team, the Steering and Advisory Committeesheld a
seriesof meetingsto devel op asummary of the primary issues affecting thewatershed. After theissues
wereidentified, information concerning physical, natural, and cultural resourceswas collected and the
rel ationshi ps between issues and resourceswas anayzed.
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Subsequent to theanalysi's, issueswere prioritized and management optionsweredeveloped to
specifically addressthem. The compilation of resource data, issues, concerns, constraints, opportunities,
and management optionswere then presented in aDraft Upper Crooked Creek Watershed River Conser-
vation Plan. Two public meetingswill be held to present the draft report, followed by a30 day public
comment period. Commentsreceived during thisperiod will bereviewed and addressed inthefinal plan.
Written correspondence from the public comment period will besummarizedin Appendix A.

C. Proiect AReEA CHARACTERISTICS

The Crooked Creek watershed is situated within the Pittsburgh L ow Plateau Section of theAppala-
chian Plateau (Pennsylvania Department of Conservation and Natural Resources[DCNR], 1999), and
encompasses portionsof Indianaand Armstrong Counties. Theboundary of the study areaconsistsof the
portion of the Crooked Creek watershed from the confluence with Plum Creek in Armsrong County and
upstream to the headwaters (Figure 1).

Theheadwaters of Crooked Creek’smainstem originate near thevillage of Onbergin Rayne Town-
ship, IndianaCounty, Pennsylvania. From thislocation, Crooked Creek flows northward approximately 4
milestothe Nationa Register Listed Kintersburg Bridge before turning west-southwest to its confluence
withtheAllegheny River approximately 1 milesouth of Ford City, Pennsylvania

Crooked Creek’ stwo largest tributaries, the North and South Branches of Plum Creek, aresituated in
the northern portion of thewatershed in South Mahoning Township, IndianaCounty, Pennsylvania. Plum
Creek North Branch originatesnear Plumville, while Plum Creek South Branch beginsnear Ambrose. Each
followsasouthwest course beforejoining to form themain stem of Plum Creek just north of Gastown, Plum
Creek Township, Armstrong County, Pennsylvania.

A portion of the Upper Crooked Creek watershed study area near the town of Shelocta
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The contributory drainage of the entire Crooked Creek watershed isapproximately 292 squaremiles
inarea (186,880 acres) (PennsylvaniaDepartment of Environmental Protection[PADEP], 1989). The
study areafor the Crooked Creek River Conservation Plan coversthe entirewatershed in Indiana County
and asmall section of the Plum Creek watershed in Armstrong County; totaling 195 square miles (125,067
acres). Thisplan examinesapproximately 28 river miles(r.m.) along Crooked Creek, contai ns sections of
23 named tributaries, and encompasses portionsof 15 municipalitiesintwo counties.

D. Project AReEA REsources— DATA AND CONCLUSIONS

1. Land Resources

Land useisthe primary forcedriving water quality issuesthroughout Pennsylvania. The predominately
rural Crooked Creek watershed ischaracterized by gently rolling hills, Christmastreefarms, picturesque
stream corridors, and agricultura settings. Theundercurrent of thisserenerural setting, however, involves
streamslaced with acid minedrainage, degraded buffers, sedimentation, sewage effluent, and gaseous odors
asaresult of mining, industrial, and residential waste. Threekey issuesemerged ashigh priority land use
concernswithin Crooked Creek watershed: agriculture, mining, and land use planning. Withinthefluid
landscape of the 21st century, akeen focus on land use within watershed could be one of the most benefi-
cid tasksfor itsfuture.

Agricultura resources carpet thewatershed with verdant grazing meadows and lush fields of fall crops.
Maintaining and enhancing these agricultura resourceswhilefocusing on watershed hedthisoneof the
major land resourcesissues. Over 36,000 acresof Agricultural Security Areasremain actively farmed
within thewatershed, and areas of prime agricultural soil dot thelandscape. Plansfor the purchase of
several primeagricultura landsas conservation easementsare presently being developed. Inorder to
maintain agricultural operationswithout sacrificing water qudity, agricultural Best Management Practicesare
recommended to enhancethe economic, water, and aesthetic qualitiesof thewatershed.

Abandoned minesand quarriesare also amajor land resourceissue within thewatershed. Several
abandoned minesites, including the TanomaBore Holesiteand Ernest Drift Minesite, arein varying stages
of remediation; however, untreated sites continueto createair and water quality problems. Continued focus
on reclaiming abandoned minesitesand
remediating tributariesfromminedrainage
would dramatically changethe course of water
and air qudity of thewatershed.

Enforceableordinancesand land use
planning should play acentrd roleinthe
Crooked Creek watershed. Althoughal of the
communitieswithin thewatershed have adopted
floodplain management ordinances, nonehave
adopted zoning ordinances. Thetask of smul-
taneoudly pursuing conservation and economic
development could be better addressed through
the devel opment and enforcement of muilti- Just afew years ago unrestricted livestock access occurred

.. . along this section of Crooked Creek near Onberg. Streambank
municipal comprenensiveplans. Thebalance fencing waslater installed along thisreach in 2001.
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between conservation and well-planned economic devel opment woul d contributeto maintaining and im-
proving theeconomy, socid quality, and environmental integrity of theregion.

2. Water Resources

Water quality emerged asthe highest priority issuewithin Crooked Creek Watershed. Thehistory of
resource extraction, agriculture, and devel op-
ment withinthewatershed hasleft alegacy of
degraded surface and ground water quality
conditions. Sectionsof the Crooked Creek and
Plum Creek remaininfair togood biological
hedlth; however, impairment from abandoned
minedrainage, municipa waste, and agricultura
pollution are salient point and non-point source
pollutants.

Throughout thisstudy, abandoned mines
arosetimeafter timeassignificant sources of
water quaity degradation. Apart from deterio-
reting the sesthet C.qual !ty of stream, dr".ﬂ nege Unimpacted reach of Crooked Creek near SR. 119 at
from abandoned minesisextremely toxicto Gaibleton.
aguatic organisms, which are often used asa
gaugestream hedlth. Active and passivetreatment systemshave beenimplemented at minedrainage
producerswithinthewatershed, including the Ernest Coal Mine Site, the TanomaBore Hole Site, and
Kintersburg Drift Mine. Effortsneedto continuein thisdirection to rg uvenatethequality of theregion’s
Streams.

Agricultureranksasthetop industry in the Commonwealth, and Indianaand Armstrong Counties
mimicthistrend. Recent studiesshow that three subwatershedswithin the Upper Crooked Creek basin are
inneed of Best Management Practicestoimprovewater quality. Developing Nutrient Management Plans
and Conservation Plansthrough cost-share
programs could help abate some of the nutrient
pollutionsissuesassociated with agriculturein
theregion.

Many of thehomeswithin thewatershed
have on-lot sewagetreatment systemsbuilt
before stricter regulationsfor system construc-
tionwereimplemented. Eveninsmal quantities,
raw sewage can create compounding effectson
water quality within thewatershed. Costsfor
improving systemsare often daunting, but
programsthrough agenciessuch as
PENNVEST can often helpwiththis.

Approximately 7 milesdownstream of Gaibleton, heavy deposits
of “yellow boy” are evident.
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3. Biological Resources

Biological resourcesare continuously evolving, with or without humanintervention. Within the past
200 years, for example, the old growth forests of the watershed have been removed for intensiveresource
extraction, with even-aged, immaturetree stands now dominating theforested dopesand hillsides.

The present broad |eaf forested land, riparian corridors, and floodpl ains of the Crooked Creek
watershed provide habitat for thewatershed’ swildlife, including six Pennsylvania Threatened or Endangered
gpecies. Plant specieswithinthewatershed areacomplex mix of nativesand exotics, which competefor
space withinthe ecosystem. For example, Japanese knotweed and purpleloosestrife, both exotic, invasive
species, are becoming adominant component of disturbed riparian areas. Thealteration of thenative
component of riparian areas often fomentsthe growth of resilient, invasive specieswith weak root systems.
Thisleadsto agreater susceptibility of bank erosion and decreased foraging opportunity for nativeanimal

Species.
Habitat improvementsand conservation need to befurther addressed withinthewatershed. Programs
such the PennsylvaniaGame Commission’s Farm Game and Farm Game Coop are excellent examples of

promoting conservation and recreation. Both programshaveimproved severa hundred acresof terrestrial
habitat withinthewatershed.

4. Cultural Resources

Numeroushigtoricd stesand ubiquitous
recreationa opportunitiescharacterizethe
Upper Crooked Creek watershed. Both
historic and recreational resourcescomprisethe
cultural resource component of thisplan.

Anextensiverail-trail system, composed
of planned and completed trails, standsout as
oneof thestrongest recreationa opportunities
withinthewatershed. Completed or soonto be
completedtrails, suchastheC & | Trail, Baker
Trail, Ghost Town Trail, and Great Shamokin
Path comprise over 210 milesof recrestional National Register of Historic Places Listed Kintersberg
hiking and biking opportunities. Camping, Covered Bridge.
fishing, and hunting a so provide popul ar out-
door opportunitiesfor adventure-oriented residentsand visitors. To accommodate overnight and multiple-
day visitors, bed and breakfasts are beginning to surface throughout the watershed and the region.

Transportation andindustrialization definethe mgority of historicaly significant structures, Sites, and
venuesthroughout thewatershed. From farmingtothesaltindustry, from coa mining to natural gasextrac-
tion, historica sitessuch as Saltsburg, the beehive coke ovensat Ernest, the Kintersburg Covered Bridge,
and Cummings Dam are mgjor historic attractionswithin thewatershed.
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Asheritage and naturetourism expand in popul arity, the region should seize the opportunity and
promoteitsrich resource base. Melding the historical and recreational componentsof theregionintoa
cohesive promotional package could help increasevisitorsto the areafor extended stays.

E. MANAGEMENT OPTIONS

Datagathered during the preparation of thisreport have undergone athorough anaysisto produce
management obj ectivesthat aretail ored for the Crooked Creek Watershed. Through consultation withthe
Project Manager, Steering Committee, and Advisory Council, Mackin Engineering Company hascompiled
achronological seriesof management options. Each optionisidentified by resource categories, which
include: Cultura and Historical; Economic Devel opment; Education; Natural Resources; Planning; and
Recrestion.

Thisreport servesasaguidefor improving the Crooked Creek watershed and its surrounding region.
Partnershipsfor priority projectsand funding are paramount to successful project implementation. All
management suggestionsincluded in Chapter 6 are based on the partnership concept. Theoverriding
management recommendation involvesdevel oping and ingtituting an Upper Crooked Creek Watershed
Codlition (UCCWC) to overseethe objectives of thisplan, manage projects, and maintain adatabase of
watershed resourcedata. The Crooked Creek Watershed A ssociation would play akey roleinthe Coali-
tion and would becomeanintegra partner. Without the development of the Codlition, many of the manage-
ment obyjectives contai ned within this plan could not beimplemented properly. Implementingthisplan’'s
projectswill help the Crooked Creek watershed evolve, enhancing community pride and bringing about a
cleaner environment and more prosperousregion for thefuture.
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. PROJECT AREA CHARACTERISTICS

A. LocaTion

The Crooked Creek watershed is situated within the Pittsburgh L ow Plateau Section of theAppala-
chian Plateau (Pennsylvania Department of Conservation and Natural Resources[DCNR], 1999), and
encompasses portionsof Indianaand Armstrong Counties. Theboundary of the study areaconsistsof the
portion of the Crooked Creek watershed from the confluence with Plum Creek in Armsrong County and
upstream to the headwaters (Figure 1).

Theheadwaters of Crooked Creek’smainstem originate near thevillage of Onbergin Rayne Town-
ship, IndianaCounty, Pennsylvania. From thislocation, Crooked Creek flows northward approximately 4
milestothe Nationa Register Listed Kintersburg Bridge before turning west-southwest to its confluence
withtheAllegheny River approximately 1 milesouth of Ford City, Pennsylvania

Crooked Creek’stwo largest tributaries, the North and South Branches of Plum Creek, aresituated in
the northern portion of thewatershed in South Mahoning Township, IndianaCounty, Pennsylvania. Plum
Creek North Branch originatesnear Plumville, while Plum Creek South Branch beginsnear Ambrose. Each
followsasouthwest course beforejoining to form themain stem of Plum Creek just north of Gastown, Plum
Creek Township, Armstrong County, Pennsylvania

B. Sze
) _ ) Indiana County | Armstrong County

The contributory drainage of theentire Townships
Crooked Creek watershed isapproximately 292
squaremilesin area (186,880 acres) (Pennsylvania Arrrstrong Cowanshannock
Department of Environmental Protection[PADEP], Cherry Hil Plum Creek
1989). Thestudy areafor the Crooked Creek East Mahoning
Watershed Conservation Plan coverstheentire Rayne
watershed in IndianaCounty and asmall section of South Mahoning
the Plum Creek watershed in Armstrong County; Washington
totaling 195 square miles (125,067 acres). This White
plan examinesapproximately 28 river miles(r.m.) Boroughs
along Crooked Creek, contains sectionsof 23 Creaksd A q
named tributaries, and encompasses portionsof 15 r Sde twoo
municipalitiesintwo counties(Figures1 & 2, Table Marion Center Elderton
1-1). Shelocta Plumville

C. ToPOGRAPHY

The Crooked Creek basin exhibitsaden-
dritic, or branch-like, drainage pattern, whichis

Tablel-1 Crooked Creek Water shed

Municipalities

characteristic of streamswithintheAllegheny River watershed. Topography aong Crooked Creek’smain
stem, dthough highly variable, isdominated by wide bottomland floodplains, extending up to approximately
2000 feet from the stream. Asdiscussed under the Land Resources Section, many of thesefloodplain
regions have been converted to agricultural use. Themain stemsof Plum Creek North and South Branch
also exhibit smilar characteristics, with bottomlands extending up to 1000 feet from the stream margin.
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Along themain stemsof Crooked and Plum Creek, numerous areas of steep, forested dopesareaso
present. Thesedopesoccur morefrequently withinthe headwatersand generally extend one-quarter to
one-half mileoutward from the stream margin beforeleveling to aplateau.

Thehighest point within thewatershed isapproximately 1720 feet above sealevel andislocatedinthe
northeastern section of the watershed, adjacent to Rayne Run and just west of Marion Center, PA. The
lowest elevation occursat Plum Creek’s confluence with Crooked Creek and isapproximately 980 feet
abovesealevel. Thischangein channd eevationyieldsavertical drop of approximately 740 feet.

D. Lanp Use

1. Hoodplain Management

Thereareboth federa and state floodplain management regul ationsaffecting devel opment in Pennsyl-
vania. TheNationa Floodplain Insurance Program (NFIP) establishesthefederal standards, whilethe
PennsylvaniaF oodplain Management Act (Act 166) establishesthe stateregulations.

For theresdentsof amunicipality to bedligibleto participatein the NFIP, it must enact an ordinance
that meetsthe minimum requirements established by the Federal Emergency Management Agency (FEMA).
A participating municipality must regulate al construction and development withinthose areasthat have been
identified by FEMA asbeing flood prone. The NFIP definesdevel opment as:

...Any manmade changeto improved or unimproved real estate, including but not limited to
buildingsor other structures, mining, dredging, filling, grading, paving, excavation, or drilling
operations (PennsylvaniaDepartment of Community and Economic Devel opment [DCED],
1999).

To regulate devel opment within flood-prone areas, the municipal ity must enact an ordinancerequiring
abuilding permit before construction or devel opment takesplace. Thisensuresthat themunicipality hasa
chancetoreview all proposed activitiesfor compliance with gpplicablefloodplain management regul ations.

Under thisdefinition, amost any new structureswould requireapermit. Exceptionsto the permit
request would include activitiesthat have no direct bearing on increasing flood damage or aggravating
flooding conditions.

All of themunicipalitieswithin the study areahave adopted floodplain management ordinances. Sev-
era typesof ordinances can be adopted based on the municipality’ sgoa sand the other types of regulations
(zoning, subdivision and land devel opment, etc.) inthecommunity. Thestate providesmodel ordinances
based on the municipaity’s needs, which are updated to meet the newest regul ations. Because noneof the
municipaitieswithinthe study areahave azoning ordinance or subdivision andland devel opment ordinance,
each municipdity should, at thevery least, review their current floodplain ordinance and updateit accord-
ingly. A model floodplain ordinance, whichisdated April 1998 and representsthe most current state
regulations, hasbeenincluded inAppendix B. By reviewing and updating these ordinances, municipalities
will becompleting thefirst step toward devel oping amore comprehensive zoning or subdivision and land
development plan.

1-2 Upper Crooked Creek Watershed River Conservation Plan



CHAPTER 1 ProJECT AREA CHARACTERISTICS

E. MUNICIPALITIES

1. Population Centers

According to 2000 Censusfigures, thetota popula-
tionfor themunicipalitieslocated withinthe Upper
Crooked Creek watershed study areaaccounted for 21.3
percent of total population of IndianaCounty and
Armstrong County combined (US Department of Com-
merce, 2000). IndianaCounty municipalitiesmadeupthe
magjority of the 34,865 personsresiding inthe study area
(Chartsl-1, 1-2, and I-3).

Population density within thewatershed varied
greatly among the boroughsand the townships. 1n 2000,
the population density for Indiana County was 108 people
per square milewhileArmstrong County’s population
density was 112 people per squaremile. Theaverage
populaion dengty for municipditieswithinthe
watershed (100 people per square mile) was
lower than the county averages. Thepopula-
tion per square mileof theten municipalities
within Indiana County was 103 people per
squaremile, whilethe average of thefour
municipalitieswithin Armstrong County was
only 63 people per squaremile.

Population centersareloca eswherethe

Population Distribution

@ Armstrong T ownship
[ Creekside Borough
W Ernest

W Cherry Hill Township

[0 East Mahoning T ownship
@ Marion Center

[l Rayne Township

W Washington T ownship
O Young Township

O Shelocta Borough
m White Township

O Atwood Borough

W Cowanshannock Township W Elderton Borough
W Plum Creek township

29,405

Chart I-1 - Population Distribution

Indiania County,
Percent of Population Residing in
Watershed Municiplaity

@ Indiana County

M Indiana County
(watershed

89,605 municipalities)

population density isgreater than 500 people
per square mile. Withinthewatershed, popula-
tion centersincluded Creekside, Marion
Center, Plumville, and Sheloctain Indiana
County; and Atwood and Eldertonin
Armstrong County (Figure 3). Anadditiona
high-density areawaslocated in the portion of
White Township near IndianaBorough, which
congstsof newer housing devel opmentsand
small commercial aress.

Ananaysisof thepopulation characteris-

Chart I-2 - Percent of Population

Armstrong County,
Percent of Popoulation Residing in

Watershed Municipality
5,780

E Armstrong County

B Armstrong County
(watershed
municipalities)

72,392

ticsof the study areawas completed to identify
which communitiesand segmentsof the popu-
lation could beimpacted by policiesregarding

Chart I-3 - Percent of Population

future development (Tablel-2). Theage cohort breakdown isimportant to consider because of the special-
ized needsand demands exerted upon various municipal and county servicesby the different age groups.
The“wage-earners’ group (ages 18-64) isthe portion of the population that isusually considered techni-
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Popul ation Distribution, 1990-2000
Percent of Population | Percent of Population 18- | Percent of Population
Total Population >18 64 64+
1990 2000 1990 2000 1990 2000 1990 2000
Pennsylvania 11,881,643 235 61.1 15.4
Indiana County 89,994 89,605 233 21.1 62.9 64.0 13.8 14.9
Armstrong Township 3,048 3,000 31.0 25.6 60.3 64.0 87 10.4
Cherryhill Township 2,764 2,842 270 242 60.9 64.1 123 117
Creekside Borough 337 323 214 195 63.5 610 151 195
East Mahoning Township 1,140 1,196 337 29.2 55.1 59.9 11.1 10.9
Ernest 492 501 234 26.9 521 56.1 246 17.0
Marion Center 476 451 286 26.8 55.9 58.6 155 146
Rayne Township 3,339 3,292 29.6 21 60.5 64.5 9.9 134
Shelocta Borough 108 127 29.6 26.0 53.7 56.7 16.7 17.3
Washington Township 1,861 1,805 309 255 59.9 65.1 9.2 94
White Township 13,788 14,034 23 20.0 62.0 60.2 15.7 19.8
Young Township 1,805 1,744 254 26.7 57.0 56.2 176 171
Municipalities within Study Area
(Indiana Co.) 29,158 29,405 27.5 24.8 58.3 60.6 14.2 14.6
Armstrong County 73,478 72,392 24 229 58.4 66.6 17.6 10.5
Atwood Borough 121 112 A 25.0 54 62.5 120 125
Cowanshannock Township 2,813 3,006 26 27.1 57 56.8 17.0 16.1
Hderton Borough 373 358 23 223 53 57.0 24.0 20.7
Plumcreek township 2,400 2304 27 220 60 619 130 16.1
Municipalities within Study Area
(Armstrong Co.) 5,707 5,780 272 240 57.6 60.7 15.2 15.2

Table -2 - 1990 and 2000 Population Distribution

caly ableto providefor and makes up thelabor force of themunicipality. Thisage group utilizesmany
community facilitiesand services, but also supportsthem through incomeand property taxes. Other age
groups, such asthose over the age of 65 are of retirement age and usual ly require additional medical ser-
vicesand speciaized housing needs asthey become older. Theagegroup, whichincludesthoseresidents
under theageof 18, asorequiresspecialized services. Infantsand toddlers of working parentsmay require
speciaized childcare servicessuch asday care. Asthesechildren get older they will enroll inthepublic
education or private education system. Itisimportant that government leadersare aware of the current
populationtrends. Thiswill enablethemto properly planfor thefutureincluding additional schoolsor
assgedlivingfacilities.

The communitieswithin the watershed study areahad an average age of 35.8 yearsin 2000, which
wasdightly higher than theaverage age of IndianaCounty (35.5 years) and dightly lower than Armstrong
County average (38.6 years).

On acounty-wide basis, between 2000 and 1990, Armstrong County decreased itsover 65 popula-
tion by 1.1 percent, whilethe under 65 popul ation increased by approximately 7.1 percent. Indiana
County’sover 65 population increased by 1.1 percent whiletheir under 65 population decreased by 1.1
percent.

Historical censusdataindicated that Armstrong County had lost 0.1 percent of itspopul ation between
1950 and 1990. From 1990 to 2000, it was estimated that the county’s popul ation decreased by lessthan
1.5 percent. Thefiguresfor IndianaCounty showed that the popul ation had incresed by 14.3 percent
between 1950 and 1990. Thelargest increase occurred during the 1970swhen the county had atotal
population of 92,281 people. Recent estimatesreveaed areverseinthistrend, with the county losing less
than 0.5 percent of its popul ation between 1990 and 2000. During theforty year period from 1950to
2000 Pennsylvaniasaw its popul ation grow by over 12 percent.
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2. Zoning

The Upper Crooked Creek Watershed study areaincludesall, or portionsof, fifteen municipalities.
Eleven of these arelocated in IndianaCounty, whilefour arelocated in Armstrong County. Duringthe
preparation of thisplan, none of the municipalitieswithin the study areahad adopted azoning ordinance.

I ndiana County hasenacted a Specia Recreation and Conservation Zoning Ordinancewhich has
jurisdiction over the portion of any public or private property surrounding the county parksof Blue Spruce
Park, Pine Ridge Park, and Heml ock L ake Park; aswell as Yellow Creek State Park (Indiana County,
1973, asamended). Theseparkscover portionsof Cherryhill, Rayne, and Washington Townshipsinthe
study area.

ThelndianaCounty Specia Recreation and Conservation Ordinance establishestwo zones, aBuffer
Zoneand aConservation Zone. According to the ordinance, theintent of the Buffer Zoneisto strictly
control thetype, density, and quality of development in theareasimmediately adjacent to the parks. This
zoneisdesigned to protect the parks agai nst immediate encroachment by usesthat are, or have apotential
to be, detrimental to the park operationsor facilities, or which may detract from therecreational atmosphere
of thepark. Theintent of the Conservation Zoneisto protect against the development of detrimental land
useswithin closeproximity of theparks, particularly withinand immediately beyond theidentified drainage
basinsserving the parks. Asthelakesand streamsarethefocal pointsof each park, the primary concerns
of theregulatory provisionsareto ensure adequate protection for the quantity and quality of the park
waters, and to prohibit any usethat posesapotential to degradethe park waters.

None of the municipditiesin the study areahave enacted a Subdivision and Land Devel opment
Ordinance. However, these municipalitiesare covered under the Indiana County Subdivision Ordinance or
theArmstrong County Subdivision and Land Devel opment Ordinance.

During the development of thisplan, State Correctional I nstitution-Pine Grovewasbeing constructed
inWhite Township. Thisfacility, which openedin January 2001, hasamaximum capacity of 500 inmates
and provides 250 full-timejobs. After itisconstructed, the prisonisforecasted to generate 750 spin-off
jobs. Whilethe prisonfacility itself islocated outside of thewatershed, the sewagelineto servicethefacility
bisectsthe study area. Accessto thissewagelinewill dramatically increasethe amount of land availablefor
development. Asmentioned above, theonly land use controlsfor any of the municipalitiesin thewatershed
arethendianaCounty Subdivision Ordinanceand theArmstrong County Subdivisionand Land Develop-
ment Ordinance. Not only could thishave anegativeimpact on the watershed, but also on theroads, the
landscape, and theway of lifeinthearea.

Another issuethat should be addressed because of itspotentia impacts on thewatershed isthat of
logging. Currently, forestry (Iogging, lumbering, pul pwood extraction, and other practicesof forestry) isa
Specia Exception usein both the Buffer Zoneand the Conservation Zone. Thismeansthat loggingis
permitted only after permissionisgiven by the Zoning Hearing Board, and when the request meetsthe
following requirements:

1. Theproposed timbering operation must be clearly demonstrated to bewithin the
best management practicesfor theland and timber stand.

Upper Crooked Creek Watershed River Conservation Plan 1-5
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2. Logging plansmust be prepared by aqualified forester.

3. Theforestry practicesof age management isstrongly recommended. Plansmay be
prepared and reviewed for an age management operation whichwill be conducted
over anumber of years.

4. Plansfor thetimbering operation shall bereviewed and gpproved by the Indiana County
Conservation Didtrict, and any other regulatory agency (IndianaCounty, 1973, as
amended).

According to the IndianaCounty Office of Planning and Development (B. Baronack, persona com-
muni cation, July 2000), there aretwo problems associ ated with the existing regulations. Enforcement of the
ordinanceisdifficult because of the number of operations, and thelogging roads are not being properly re-
seeded allowing sediment to wash into the streams and negatively impact thewatershed.

3. Government Structure

IndianaCounty, Pennsylvania, isclassified asasixth class county based on its 1990 popul ation ac-
cording to the PennsylvaniaCounty Code. The governmenta structureand servicesprovided varies
according totheclassification of thecounty. Indianautilizesthegovernmenta structure outlined bel ow.

Elected Governing Officia s—Board of Commissioners, which areelected every four years. The
Board of Commissionersischaired by themgority party and iselected by theboard itself. IndianaCounty
hasthreecommissioners.

Row Offices—Ninerow officesmust befilled according to sixth class county classification mandates.
Theseinclude:
o Siff
» Coroner
* Recorder of Deeds
* Regigter of Willsand Clerk of Orphans Courts
* Prothonotary and Clerk of Courts
e Tressurer
» DigrictAttorney
e Jury Commissioners
*  County Auditors

IndianaCounty hasatotal of 38 municipalities (14 boroughsand 24 second-classtownships.) The
individual municipalitiesarerespons blefor the maintenance of local roads, code enforcement, ordinance
adminitration, issuance of permitsand licensing of businesses, and tax collection. Inaddition, municipaities
may provideadditiona servicesthat couldincludeitemssuch asrecreational amenities, publiclibraries,
emergency services, water, sewage and garbage services. Onefunction of local government isto decide
whento enact local planning and zoning ordinances. ThelndianaCounty Office of Planning and Develop-
ment currently administers ordinancesfor those municipalitieswho have not adopted land use ordinances.
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I ndiana County boroughsare of theweak Mayor form of government. Thistypeof government
structure utilizes Borough Council asthe governing body and the Borough Council President asthe Chief
Governing Officid, instead of the Mayor. Other elected officialsincludethetax collector, tax assessor, and
auditor.

Every townshipin IndianaCounty isclassified asasecond-classtownship and e ectsthree Township
Supervisorsasthegoverning body. Thesupervisorsare elected on astaggered basisfor six year termswith
one of the supervisors serving asthe chairperson. Townshipsalso elect atax collector and tax assessor,
plusthreeauditorsto assist in the management of thetownship. Inaddition to traditional road maintenance,
the supervisorsareresponsiblefor enforcement of local ordinances, building codes, and the coll ection of
taxes. Sometownshipswill also providewater and sewage servicesand issue building permits.

Within thestudy area, thereare six boroughsand ninetownships (Cherryhill and Young Townships
werenot includedin statistical cal culationsbecause of their limited contribution to population and land
acreage datistics).

In order to ascertain thetype of servicesprovided and land use or building ordinances adopted, a
municipal survey wasdevel oped and mailed to themunicipalitieslocated within thestudy area. Atotal of
thirteen responseswerereceived.

Of thosereponding, six have prepared aPA Act 537 plan in accordance with Pennsylvania Depart-
ment of Environmental Protection (PADEP) regulations. Only two municipaitieshad adopted comprehen-
sive plansand subdivision and land devel opment ordinances, and none of the respondentsindicated that
they had azoning ordinance. Three of thecommunities had dangerous structures, salvagerestriction, and
garbageordinances. Publicwater wasavailableinsix of municipalities, and theavailability of public sewage
wasdlightly lessfor the municipalitieswho responded to the survey. Only three of themunicipalitiesindi-
cated that they are experiencing growth.

F. TransPoORTATION FACILITIES

Thevitdity of acommunity isoften dictated by the mobility and accessafforded by thelocal and
regiona transportation system. Theroads, bridges, parking lots, traffic signa's, and public transportation
system, which make up the transportation infrastructure, augment therevitalization of commercid areasand
improvethequality of life. Todetermineif thestudy areahas an adequatetransportation infrastructurein
placeto serveitsresidents, athorough examination of the existing transportation network must occur.

TheUpper Crooked Creek watershed hasawell-maintained and well-establi shed transportation
network. The project areahas severa magjor roadwaysand isa so inter-connected with numerousarterial
roadways(Figure3). Inaddition, theproject areahasanindudtrid rail sysemwithfreight rall systems
serving nine customers moving goods and mining resources acrosstheregion. Air transportisavailablein
both counties.

Inthe Upper Crooked Creek watershed thereare 461 milesof roadsthat provide residentswith the
meanstotravel efficiently from hometo work and to access services (Figure 3, Tablel-3). Accordingto
the Pennsylvania Department of Trangportation (PennsylvaniaDepartment of Transportation[PENNDOT],
1995), the number of local roadsfar outweighsthe number of maor roadswithin the study area.
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M ajor Roads 1. Roadway Inventory
US Highways 26 miles Based on function, roadswithinthe
Total Miles for M ajor Roads = 26 miles watershed can beclassified into oneof the
State Routes 133 miles following categories.
Township and Other Roads  |302 miles Freaway: Amultilanedivided
Total Miles for Local Roads = 435 miles highway having aminimum of twolanes

Tablel-3 Milesof Road by PENNDOT Classification for exclusive use of trafficin each direc-

tionand full control of accessand egress.
A freeway may beclassfied asaprincipa arterial.

Expressway: A divided arteria highway for through trafficwith partia control of accessand with
grade separation at major intersections.

Arterial Sreets: Highwaysthat provideinter-county or inter-municipd traffic of substantial volumes.
These highways should accommaodate speeds up to 55 miles per hour (mph). Thesetraffic routesmay be
classfied asprincipa or minor arterials.

Collector Sreets: Trafficroutesthat connect minor streetsto arteria highwaysand generally serve
inter-county and inter-municipa traffic. They may serveastraffic corridorsconnecting residential areaswith
industrial, shopping, and other residentia areasand usually accommodate operating speedsat 35t0 45

mph.

Minor Sreets. Roadsthat providedirect accessto abutting land and connectionsto higher classes of
roadways. Trafficvolumesareusudly low andtravel short distances. These streetsand roads should be
designed for operating speedsof 25 mph.

Theroad network within the study areais comprised of USroutesand township roads. Two US
routesarelocated within thewatershed, US Route 119 and US Route 422. Other traffic routes|ocated
withinthewatershed are classified asminor arteria and collector roads.

2. Mgor Through-Ways

USRoute 119 travel snorth and south, bisecting IndianaCounty. US Route 119 can be considered
both an expressway and an arteria street depending uponitsfunction at variouslocations. Enteringthe
watershed north of IndianaBorough inWhite Township, US Route 119 beginsits pathinto thewatershed as
anexpressway. Asit crossesthe Rayne Township border, theroadway isclassified asan arterial street. US
Route 119isamgor through traffic routeto Marion Center, which isone of thelargest employment centers
inthestudy area.

USRoute 422 travel seast and west and entersthe watershed after serving asabypass around
IndianaBorough. Similar to USRoute 119, US Route 422 al so acts asboth an expressway and an arterial
street. Entering thewatershed in IndianaCounty at the border of Armstrong Township, itisamgor through
traffic routeto Shelocta. US Route 422 continues east into Armstrong County where accessisprovidedto
popul ation centers such asKittanning.
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3. Other Traffic Routes

Theremaining roadswithin the watershed provide anetwork of vehicular traffic corridorsto access
thesitesand communitiesfound in Indianaand Armstrong County.

a) Ralil

Complementing the extensive network of roadswithinthestudy areaisafreight rail system. Freight
rail systemshave historically moved large amounts of goodsand a so have served to transport travelers.
Freight rail systemscan aso be used asatourist related resource as sightseeing tripsare becoming increas-

ingly popular.

Themgor rail linesin IndianaCounty arethe Buffalo & Pittsburgh Railroad, Inc., Norfolk Southern,
andtheNationa Railroad Passenger Corporation (Amtrak). Two privaterail facilities, PennsylvaniaElectric
and R.J. Corman Railroad Company, arelocated in IndianaCounty. Inaddition, anew Norfolk Southern
linewill serveKeystone Power Plant located in Plum Creek Township, Armstrong County.

b) Air

Theavailability of air travel isessentia to the movement of peopleand goodsinto and out of the
region. Serving asaconvenient and faster way to moveitemsfrom oneareato another, air travel isalso
used for medical emergenciesand military transport. IndianaCounty hasoneair facility, the IndianaCounty/
Jmmy Stewart Airport that hasarunway length of 4,000 feet and arunway surface of bituminousasphalt.
Armstrong County hasoneair facility, McVilleField, whichislocated in South Buffalo Township. This
facility hasa2,268 foot-long turf runway. Both of theseair facilitiesarelocated outside of the study area.

G MAaAJOR EMPLOYERS

Inthelast decade, both Armstrong and Indiana County have experienced varying levelsof growthin
employment; however, both have unemployment ratesthreeto four pointshigher than the state average.

Datafor thissection wasacquired from second quarter unemployment compensation tax reportsfiled
by employersand published in thefollowing documents. Pennsylvania County Industry Trends 1994-1998,
(Penn State Data Center, 1999); the 1999 Indiana County Data Book, (Penn State Data Center, 1999);
and the 1990 US Census (U.S. Department of Commerce, 1991).

Workforce and employment figures show that the study areaislocated in an areathat istypical of the
western Pennsylvaniaregion when cons dering economic conditionsand employment opportunities. These
economic statistics show aregionintrangtion, with ahigher than average unemployment rate and generaly
low industrial growth rates.

1. Armstrong County

According to the 1990 Census (U.S. Department of Commerce, 1991), Armstrong County had a
total of 31,171 personsinthecivilian labor force and an unemployment rate of 8.2 percent for 1990. In
January of 2000, the estimated number of personsin the Armstrong County’scivilian labor force had
decreased to 30,900 persons. The unemployment rate also fell to 7.9 percent over thisten-year period.

From 1994-98, Armstrong County experienced growth in the number of establishmentsfor the
followingindustries: agriculture, forestry and fishing; construction; transportation; retail trade; finance,

insurance, real estate; and services sectors.
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Although the county experienced alessthan 21.8 percent decreasein mining, thissector remainsone
of theprimary industriesinthe county. MininginArmstrong County isclassified into threetypes: coa
mining, oil/gasextraction, and mining and quarrying. In 1994 therewere 54 establishmentsthat employed
1,282 persons, with themgjority in coa mining.

2. IndianaCounty

AccordingtotheU.S. Department of Commerce (1991), Indiana County had 38,602 personslisted
inthecivilian labor force and an unemployment rate of 8.8 percent. During theten-year period between
1990 and 2000, unemployment levelsfor Indiana County remained abovethe stateaverage. 1n 1997, while
the state unemployment rate was 5.2 percent, Indiana County was experiencing an unemployment ratethat
wasamost three pointshigher (8.1 percent). In January 2000, the estimated number of personsin thelabor
forceinIndianaCounty declined ascompared to 1990 statistics, listing 35,600 personsavailableto work.

According to the 1999 Indiana County State Data Book (Penn State Data Center, 1999), the majority
of Indiana County workers(75.7 percent) wereemployed in the private sector; 16.1 percent wereem-
ployedinlocal, state, or federa government; and 7.4 percent werelisted asself-employed. The primary
industry inIndianaCounty was manufacturing.

According to the Pennsylvania County Industry Trends 1994-1994, (Penn State Data Center, 1999),
theindustrial base of the county experienced growth inthe number of establishmentsin thefollowing sectors:
agriculture, forestry, and fishing; construction; manufacturing; and services. Thewholesaetrade sector
experienced an 11.8 percent decreasein the number of establishments operating within IndianaCounty. In
1994, Indiana County had 119 wholesal e trade establishments and by 1998 thisnumber had fallen to 105
wholesaleestablishments.

According to thelndiana County Office of Planning and Development (B. Baronak, personal commu-
nication, June 1999), thelargest employer inthe county isIndianaUniversity of Pennsylvania. Thelndiana
Hospital, Indiana School Digtrict, and state and local governmentsall rank inthetop ten employerslocated
within IndianaCounty. Inaddition, GPU Energy, Specidty Tiresof America, and Westinghouse Speciaty
Metalsaredl listed in thetop ten major employersfor the county.

Marion Center isthe primary employment center within the study areawith onemajor employer
(>100 employees), the Marion Center Area School District, which has 220 workers.

H. OuTsTANDING OR UNIQUE FEATURES

No outstanding or uniquefeatureswereidentified withinthe project study area.
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CHAPTER 2 LAND RESOURCES

1. LAND RESOURCES

A. SoiL CHARACTERISTICS

Factorsresponsiblefor soil variationswithin the study areainclude the composition of parent materia,
climate, topographicrelief, floraand faunathat livein the soil, human influences, and thelength of timethat
thesefactors have affected the devel opment of the soil. These particular soil dynamicshave created soil
associ ationswithinthe watershed basin that consist of eight major soilsand numerous combinationsof minor
soils(Tablell-1). Soil datafor thisproject were compiled from the Indianaand Armstrong County Soil
Surveys(Haagen & Martin, 1971; Ruffner & Weaver, 1965).

Soil Association Characteristics County
Monongahela-Allegheny 4 m textured soils on terraces and floodplains. Indiana
Pope-Philo
- Medium textured soils on moderately sloping to moderately steep '
Gilpin-WhartorCavode valley slopes and broad, gently sloping hilltops and benches. Indiana
Medium textured and moderately fine textured soils on broad
Gilpin-Wharton-Upshur |gentle uplands, on gently sloping and moderately sloping benches Indiana
and hillsides.
Very stony medium textured and moderately coarse textured soils
Dekalb-Clymer-Ernest |on steep valley slopes, on ridges, and on broad, gently sloping Indiana
ridgetops.
Medium textured and moderately coarse textured soils on
Gilpin-Weikert-Ernest |moderately sloping to steep valley slopes and narrow to broad Indiana, Armstrong
rolling ridgetops.
Weikert-Gilpin ngl drained, shallow and moderately deep, steep and very steep Armstrong
soils on uplands.
Rainsboro-Melvin-Steff Moderately Well.dramed to poorly drained, (.Jleep, nearly level to Armstrong
gently sloping soils on terraces and floodplains.
Well drained and moderately well drained, deep, gently sloping to
Rayne-Emest-Hazelton moderately steep soils in low lying areas on ridgetops and hillsides. Armstrong

Tablell-1 - Soil Associationsin the Upper Crooked Creek Water shed Sudy Area

IndianaCounty

Floodplain and terrace soils along Crooked Creek and Plum Creek, the major tributary to Crooked
Creek, are predominately of the M onongahel aAllegheny-Pope-Philo Association. These soilsaretypical
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of floodplainsand terracesintheregion and are composed of medium-textured soilsthat are moderately
well- towell-drained. Monongahela-Allegheny-Pope-Philo soilsare often used for agricultural production.
Among many other factors, crop typeson these soilscan vary inrelation to thefrequency of floodinginthe
area

Theremaining portionsof Crooked Creek watershed in Indiana County are primarily comprised of the
Gilpin-Wekert-Ernest Association. Thisassociation iscomposed of medium-textured and moderately
coarse-textured soilson valley dopesandrolling ridgetops. Althoughthese soilsaretypically present on
rolling hillswith narrow to broad ridgetops, the associ ation a so bordersnumerous small streamsand stream
cut valleys. Much of theassociationisnot in productive use, but i solated areas have been used for Christ-
mastreefarming and dairy farming operations. Thegently doping Ernest soilsareonly dightly limited for
resdentia development. Steep dopesseverdy limit agricultura usewithin theremaining portion of the
association.

Small sectionsof thewatershed in IndianaCounty are composed of three different soil associations.
Theseincludethe Gilpin-Wharton-Cavode, Gil pin-Wharton-Upshur, and Dekalb-Clymer-Ernest Associa
tions. TheGilpin-Wharton-Cavode association iscomposed of medium-textured soilslocated on moder-
ately steep valley dopesand broad, gently doping hilltopsand benches. Because of the gently sloping
nature of thisassociation, much of itiscurrently used for agricultura production. TheGilpin-Wharton-
Upshur association iscomposed of medium-textured and moderately fine-textured soilson broad gentle
uplands, gently and moderately doping benches, moderately doping and moderately steep hills, and narrow
rolling hilltops. Most of the soilsof thisassociation are used for farming with someareasbeing fallow or
planted with Christmastrees. The Deka b-Clymer-Ernest Association iscomposed of very stony, medium-
textured and moderately coarse-textured soilson steep doping valleys, ridges, and ridgetops. Because of
the stony nature of the soilsand therdlief onwhich they arelocated, farming and development islimited.
Therefore, amost al of thisassociationiscovered inwoodland area.

Armstrong County

The predominate soil typewithin theArmstrong County portion of the project areaisthe Rainsboro-
Melvin-Steff Association. These soilsaremoderately well to poorly drained with deep horizonsand are
Stuated primarily onleve to gently doping terracesand floodplains. Although thissoil associationisoccu-
pied by much of the development in Armstrong County, it isotherwise moderately to severely land use
limited because of flooding and aseasonally high water table. TheArmstrong County portion of thewater-
shed also contains areas of the Gil pin-Weikert-Ernest Association.

Two other soil associations, the Welkert-Gil pin and Rayne-Ernest-Hazel ton Associ ations, make up the
remainder of theArmstrong County portion of thestudy area. The Weikert-Gilpin Association iscomposed
of well-drained, shallow to moderatel y-deep, steep and very-steep soilson uplands. Because of their
prevalence on steep dopesand drought-ridden areas, land use onthese soilsisseverely limited. Therefore,
most land areas composed of thisassociation arewooded. The soilsof the Rayne-Ernest-Hazelton Asso-
ciation arewell-drained and moderately well-drained, deep, gently to moderately-steep doping soilsinlow
lying areasonridgetopsand hillsdes. Water tablelevelsare seasonally highin someof thissoil’scoverage
area. The Rayne-Ernest-Hazelton A ssociation creates moderate limitationsfor urban devel opment, but
most other land use within the Rayne-Ernest-Hazelton Associationisproductive farmland.
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B. GeoLocy

Both the Indianaand Armstrong County portions of the Crooked Creek watershed arelocated inthe
Appa achian Plateau Phys ographic Province, Pittsburgh L ow Plateau Section, consisting of moderateto
low amplitude open fol ds (PennsylvaniaDepartment of Conservation and Natural Resources|[ DCNR],
1999a). Thebedding of the Pittsburgh Low Plateau Sectionissmooth and undulating with numerous
narrow, shallow valeysaong the creek including somehigh, level terraces. Elevationswithinthissection
canrangefrom660to 1700 feet. Local uplandrelief isgenerally lessthan 200 feet (DCNR, 2000).

Most of thefloodplainsaong thevalleysof Crooked Creek’smainstem are underlain by Pennsylva
nian Allegheny Group sequences(Figure4), acycleof sandstone, shale, limestone, clay, and coal. Upland
areasare composed of the Conemaugh Group, primarily the Glenshaw Formation with isolated areas of the
Casselman Formation. Glenshaw sequencesconsist of cyclic shale, sandstone, red beds, thinlimestone and
coa aongwithfour marinelimestoneor shaehorizons. The Casselman Formationissimilar but lacking
marine horizonsand purelimestone (Pennsylvania Department of Environmental Resources[DER], 1980).

The Crooked Creek watershed isalso located within the Main Bituminous Coa Field of Pennsylvania
(DCNR, 1999b). Extensiveareasof operating surface mines, old stripping areas, and reclaimed strip mine
areas are dispersed throughout the landscape (DCNR, 2000a). Coal that isor hasbeen mined within
watershed isprimarily highvolatile bituminouscodl.

Inaddition to being Situated within coafiel ds, the watershed isa so located within the Pennsylvania
shallow gasfield (DCNR, 1999c¢) and containsnumerousgaswells. Infact, in 1998, Indiana County was
thelargest producer of natural gasinthe state, outputting 22,561,467 thousand cubic feet (Mcf).
Armstrong County was not far behind, producing 7,145,578 Mcf of natural gasinthesameyear (DCNR,
2000b).

C. AGRICULTURAL AREAS

1. PrimeAgriculturd Soils

TheUSDA, Natural Resources Conservation Service (NRCS), hasdesignated primeagricultura soils
inboth Armstrong and Indianacounties. Primeagricultura soilshave superior combinationsof both physical
and chemical characterigticsthat resultin high agricultural production with minima input of fertilizers, labor,
and pesticides. These soilsare often composed of deep productivelayers, arewell drained, and arelevel to
nearly leve.

Becauseof their high quaity physical and chemica eements, land areaswith primeagricultural soils
areasoleading sitesfor development. Keeping thisismind, itisimperativethat primeagricultura soilsare
delineated and acreageis cal culated when planning for future devel opment of theregion. Otherwise, much
of theland well suited for agricultural production could belost.

Themaority of Crooked Creek watershed’ sagricultural areasare concentrated within valey and
lowland sections, occurring lessfrequently onthe hillsand ridgetops. Thelocation of agricultura areasare
showninFigure5.
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2. Agricultura Security Aress

Agricultura Security Areas(ASAS) areactiveand viablefarmlandsthat havebeen enrolledina
statewide program to restrict specific types of development on designated agricultural properties. ANASA
designationisadministered by local municipditiesand counties, and athough designation doesnot resultin
tax relief for landowners, ASAsprotect farmland areas from indiscriminant condemnation, allow for future
farming of theland, and absolve the areasfrom legid ation that woul d be detrimental to farming operations.
Altogether, aminimum of 250 acresisrequired for ASA designation, and timber isnot included onthe
designated land. However, the
propertiesthat liewithintheASA

acreage do not haveto be contigu- County Township # Of Farmers | Acreage
ous. Renewalsfor ASA designation Armstrong South Bend* 21 3,292
must be submitted every seven
years. Armstrong Plum Creek* 32 4,033

Alistand acreageof adl ASAs Indiana White* 15 1,464
Wlthl nthewatershed are [_Jresented Indiana Rayne* 99 12,390
inTablell-2 (PennsylvaniaDepart-
ment of Agriculture, Bureau of Indiana East Mahoning* 65 9,785
Farmland Protection, 2000a). ) )

_ Indiana Cherryhill* 37 5,456
3. Farmland Preservation

InadditiontoASAs, stateand | 1018 6 269 36,420
county governmentscan also * Township exends beyond study areaboundary
primeagricultural landslocated Crooked Creek Watershed Sudy Area

withinASAs. Thegoal of easement purchasesisto preservethe productivity of primeagricultural produc-
tionlands, in perpetuity. Although neither of the countiesin thewatershed havefarmlandin theeasement
program, Indiana County hasrecently developed anAgricultural Lands Preservation Board, and Armstrong
County hasbegun to devel op acounty program and has appointed aBoard to overseeitsdevel opment
(PennsylvaniaDepartment of Agriculture, Bureau of Farmland Protection, 2000b). Theseboardsfunction
primarily to administer theAgricultural Conservation Easement Program and to assist landownersfrom
“nuisancelaw” mitigation, such asodor control fromfarmlands. IndianaCounty’sboardispreparingto
completetheir first easement purchases, while Armstrong County will be ableto completetheir first ease-
ment purchasesin afew years, after the board isestablished.

D. OWNERSHIP

Publicland accountsfor approximately 780 acres (<1 percent) of theland within the watershed and
includesingtitutiona buildingsand facilities, boat access Sites, open space, county and local parks, and
community recreationd facilities. Theseareasare discussed further inthe Cultural Resources Section of this
report. Theremaining acreageisprivately owned and isdedicated toindustrial usessuch asrail corridors,
mining operations, light manufacturing; commercia businesses; and privately owned resdentia dwellingsand
fams

2.4 Upper Crooked Creek Watershed River Conservation Plan



CHAPTER 2 LAND RESOURCES

E. LANDFILLS

Accordingto PADEP(2000a), there are no active permitted landfillswithin thewatershed. The
nearest facility isthe Evergreen Landfill (PADEP Permit #100434) |ocated in Center and Brush Valley
Townships, IndianaCounty (PADER, 2000b). Themajority of thewaste generated in Indianaand
Armstrong County isdisposed of at thisfacility (Commonwealth of Pennsylvania, 1999). Oneinactive
landfill wasidentified withinthe Crooked Creek watershed. Thisfacility, onceoperated by Richard Sanita-
tion, islocated just south of Marion Center off of PA Route 403.

F. HazArRD AREAS

1. Waste Sites

Aninventory of hazardousand toxic waste siteswas conducted for the entire Crooked Creek water-
shed usingthe U.S. Environmental Protection Agency’s(USEPA) Right-to-K now Network database
(USEPA, 2000). Thisquery systemidentifieswaste management facilitieslisted within thefollowing regula
tory databases:

*» Resource Conservation and Recovery Information System (RCRIS)
» Comprehensive Environmenta Response, Cleanup, and Liability Information System (CERCLIS)
» Toxic Releaselnventory (TRI)

Comprehensiveresultsof thisdatabase search, aswell asdescriptionsof thefederal environmental
legidation regulating each of thesefacilities, can bereferenced on the Right-To-Know Network at
www.rtk.net (USEPA, 2000).

RCRISSites

TheRight-To-Know Network database was used to identify any Large Quantity Generators (L QG)
located within thewatershed. LQGsare operationsthat produce>2,200 |bs. of hazardouswastein any
given month of theyear. Resultsof thissearchindicated that no L QGswerelocated within the Crooked
Creek watershed. Thisinformationwascurrent asof March 2000.

A review of RCRISwasal so used to identify the number of Small Quantity Generators (SQG) and
Waste Transporters (WT) located within thewatershed. A total of 35 SQGswereidentified in or adjacent
to the Crooked Creek watershed. One SQG within the watershed was noted ashaving 3 violationsand 2
penatiesin 1985 (USEPA, 2000). Accordingtothe RCRISreport, feeswere paid in debt to theviolations
duringthesameyear. No WTswereidentified inthewatershed.

No RCRISlisted Storage, Treatment, and Disposal (STD) facilitieswerelocated within thewater-
shed.

CERCLISSites

The Comprehensive Environmental Response, Cleanup, and Liability Information System (CERCLIYS)
database provideslistingsof regul ated hazardouswaste sitesa ong with thefederal environmental legidation
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related to thesesites. Usinga CERCL 1S query, no Pennsylvania Superfund Sites(NPL) or active
CERCLISsteswereidentified within the Indianaor Armstrong County sectionsof the watershed.

Toxic Release Inventory

TheToxic ReleaseInventory (TRI) isapublicinformation Right-To-Know report that suppliesinfor-
mation concerning chemical releasesand discharges associated with manufacturing industries. Oneindustry
wasidentified asreleasing arsenic and chromium within thewatershed (USEPA, 2000). Noviolations
regarding these dischargeswerenoted, and dl facilitiesare assumed to bein compliancewith applicable
regulations

2.1llegd Dumping

Unregulated dumping of refuseat non-permitted siteshasbeen identified asamagjor issuewithinthe
study area. However, becauseillega dumping often occursaong hillsdesand hidden areas, it may not be
readily recognized asan environmental hazard. Apart from decreasing the aesthetic character of thewater-
shed, illegally dumped trash aong Crooked Creek and itstributaries can wash into the stream during normal
rainfall eventscreating polluted, and sometimeshazardous, water quality conditions. Flooding makesfor an
even greater hazard asdebrisiscarried off hillslopesinto the stream. However, exposed and unexposed
trash need not liealong astreambank in order to decrease water quality. Rainwater can wash over the
debris, leaching contaminantsfrom oil cans, aerosol bottles, and other trash, into groundwater supplies.

TheIndianaCounty Chapter of PennsylvaniaCleanWays, aPennsylvanianon-profit organization,
assssscommunitieswithidentifying and cleaningillegal dumpsitesa ong with maintaining Sitesthat have been
part of past clean-up efforts. PA CleanWaysissimilar to theAdopt-A-Highway program, but focuseson
debrissitesalong non-state roads and adjacent areas. Currently, PA CleanWaysis conducting aninventory
of, and mappingillega dumpsitesin the county, whichincludesthe Indiana County protion of the study area
(Figure6). Fromtheseinventories, locally driven strategies can be devel oped to raise public awareness,
clean up, and maintaintheseareas. Sampleinventory fromsarelocated in Appendix C.

3. Abandoned Mines/Quarries

Numerousabandoned cod mines, ranging from smaller family-owned facilitiesto corporate operations
encompassing hundreds of acres, occupy the Crooked Creek watershed.

Historic resource extraction associated with underground deep minesand surface mineshasleft a
legacy of cod refuse piles, scarred landscapes, and abandoned mine shafts throughout the watershed.
Underground mine pools occupying abandoned deep minesthreaten both ground and surface water quality.
When the highly pyritic coal and bedrock from the mining operation isexposed to oxygen and moisture, a
seriesof chemicd reactionsensue. Thesereactionstypicaly result in elevated acid and dissolved metal
levelsinthewater drainingthemine. Thepresenceof minedrainageisgenerally identified by areddish
precipitate on the stream substrate. Thisprecipitateisaresult of ferric hydroxide, or “yellowboy”, which
falsout of solution whenthe pH elevatesabove 3.5. Aneasly visible exampleof thiswithinthe Crooked
Creek watershed isthe open-borehole discharge at Tanoma. In addition to posing athreat to anglers
wading the stream, thisborehol e, aresult of previousmining, isalarge source of yellow-boy inthewater-
shed. At thistime, however, remediation effortsarein place at theborehole.
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Thelocations of abandoned mine problem areasand discharge sitesareillustrated in Figures 7 & 8,
and some of the proposed reclamation strategies arediscussed infurther detail under the Water Resources
Section of thisdocument. However, acomprehensiveidentification of al minelocationswithinthewater-
shed was not within the scope of thisproject.

Another potential danger towater and air quality identified within thewatershed iscoal refusepiles.
Thelargest refuse pileidentified within thewatershed wasAir Products Ernest Coal Refusesitedating tothe
early 1900s. Thissitehhasbeen historically problematic asaresult of water fromtherefuse sitebeing
gathered and stored in atemporary holding pond. Thiswater often leachesinto the spoil pileand discharges
acidic effluent into McKee Run. Two large seepsabove and bel ow therefuse pilea so dischargeAMD and
raw sewage, which eminatesdirectly from the deep minebelow the pile. However, according to Horrel
(2000), Air Products hasremoved approximately 25 percent of the pile, replacing it with cogen ash to
increasetheakainity of thedischarge. Thegoal of thisprojectisto eventually construct contoured ash
wetlandsat thesitein order toimprovethewater quaity inMcKeeRun.

4. ActiveMines/Quarries

One permitted, non-coa mining operation wasidentified in the Crooked Creek watershed. This
operationiscurrently activeand consists primarily of shalequarries(D. Wissinger & R. Stitt, Ebensburg
Digtrict Mining Office; A. Buzzard, Greensburg Digtrict Mining Office, persona communication, June 2000).

Inaddition to the non-coal mining operations, 28 active coa mining permitswereidentified withinthe
watershed (D. Wissinger & R. Stitt, Ebensburg District Mining Office; A. Buzzard, Greensburg District
Mining Office, personal communication, June 2000). Thesepermitswereissued for deep and strip mining
operations, cod preparation, and reprocessing. Twenty-six of these permitswereinforce, whilethe
remaining two have not beeninitiated, or wereinactive, forfeited, or regraded. Figure8illustratestheareas
whereactive mining was occurring during the preparation of thisreport. A list of theidentified coal and non-
coal mining permitsislocatedin Tablell-3.

5. Sinkholes

Sinkholesin Pennsylvaniaare generaly associated with karst topography. Karst areasare composed
of carbonate bedrock, such aslimestone, dolomite, or marble, that remainsin dissolution for long periods of
time. Water that hasgradually infiltrated the underlying bedrock will weaken rock jointsand eventually
causetheground surfaceto collapse. Thissubsidenceresultsinvarying sized sinkholesacrosstheland-
scape. Often, sinkholescan cause subsidence of power lines, buildings, or any structure supported by the
ground surface,

Most sinkholesassociated with karst topography in Pennsylvaniaaregeneraly located inthe central
and eastern portions of the state, asaresult of the definitive bedrock. According to Kochanov (1999) and
aDCNR database query, no karst formations or associated sinkholes arelocated within the Crooked
Creek watershed. Sinkholesassociated with past mining practices have been reported but were not
identified asamajor concernin thewatershed.

G CRriTicaL AREAS

No critical areaswereidentified withinthe project study area.
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Permit Number County Township Permitee Status Operation P_?;glt
32910103 Indiana Armstrong Big Mac Active Surface Mining Coal
32803037 Indiana Armstrong Kent 53 Active Surface Mining Coal
32841312 Indiana Armstrong K eystone Coal Company Active Deep Mining Coal
32841313 Indiana Armstrong K eystone Coal Company Active Deep Mining Coal
32841323 Indiana Armstrong K eystone Coal Company Active Deep Mining Coal
32921301 Indiana Washington K eystone Coal Company Active Deep Mining Coal
32841321 Indiana Washington K eystone Coal Company Active Deep Mining Coal
32971302 Indiana Washington Rosebud Active Deep Mining Coal
3274301 Indiana Washington Manor Mines Active Surface Mining Coal
32950109 Indiana White Dunamus Active Surface Mining Coal
32950201 Indiana White Cambria Recycling Active Refuse Recovery Coal
32841307 Indiana Rayne Tinoma Deep Mines Active Deep Mining Coal
32840701 Indiana Rayne Tinoma Deep Mines Active Refuse Pile Coal
32970110 Indiana Rayne Mears Enterprises Inc Active Deep Mining Coal
32970902 Indiana Rayne Mears Enterprises Inc Active Refuse Pile Coal
32910101 Indiana Rayne TLH Coal Co. Active Surface Mining Coal
32990107 Indiana Rayne Amerikohl Mining Active Surface Mining Coal
03841305 Armstrong | Plum Creek K eystone Coal Company Active Surface Mining Coal
03831305 Armstrong | Plum Creek K eystone Coal Company Active Surface Mining Coal
03951601 Armstrong | Plum Creek K eystone Coal Company Active Cleaning Plant Coal
03181303 Armstrong | Plum Creek TJS Mining Active Deep Mining Coal
03901304 Armstrong | Plum Creek TJS Mining Active Deep Mining Coal
03961302 Armstrong | Plum Creek TJS Mining Active Deep Mining Coal
03840701 Armstrong | Plum Creek TJS Mining Active Refuse Pile Coal
03870701 Armstrong | Plum Creek TJS Mining Active Refuse Pile Coal
03851601 Armstrong | Plum Creek TJS Mining Active Cleaning Plant Coal
03980103 Armstrong | Plum Creek Parkwood Resources Active Deep Mining Coal
03980103 Armstrong | Plum Creek Dutch Run Coal Active Surface Mining Coal
03862601 Armstrong | Plum Creek | Glen Flemming Construction | Active Surface Mining | Non Coal
3200---- Armstrong | Plum Creek Rosebud Pending Deep Mining Coal

TableI1-3 - PADEP Mining Permits within the Crooked Creek Watershed Sudy Area
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CHAPTER 3 WATER RESOURCES

1. WATER RESOURCES

A. MAJOR TRIBUTARIES

The project study area covers 195 miles® (125,067 acres) including the Crooked Creek water-
shed from the confluence with Plum Creek in Armsrong County, upstream to the headwaters. The
entire study areais located in the Appalachian Plateau Physiographic Province, Pittsburgh Low
Plateau Section. Bituminous coal fields abound within the watershed, and the majority of these coal

fields have been mined intensively throughout the past one hundred years.

Although twelve magjor tributaries outlet into the main stem of Crooked Creek (Tablel11-1,
Figure 2), the Plum Creek sub-basin accounts for over 80.2 mi? (41percent) of the total drainage
area. Thetwo largest tributaries of this sub-basin, North and South Branch Plum Creek, join to form
Plum Creek just below the dam at Keystone Lake, before the confluence with Crooked Creek just
south of Elderton. Other major tributaries within the study area include McKee Run and Curry Run,
which cover 14.2 mi? (7.2 percent) and 11.2 mi? (5.7 percent) of the study area, respectively.

B. WETLANDS

Tributary Drainage Area | River PADEP Water
1. Nationa Wetland Inventory (mi%) Mile Use*
(NWI) Rayne Run 6.23 50.13 CWF
., . Brush Run 2.47 47.64 CWF
Pennsylvania s landscape is Pine Run 10.1 4734 CWF
covered by 403,924 acres of wetlands [+ S Hie R 171 2142 CWE
and 412,905 acres of deep-water McKee Rn 142 40.68 CWF
habitat (Frey, 1996). Wetlandsmake  [Fyjon Run 4.26 38.85 CWF
up roughly 1.4 percent of the Dark Hollow Run 344 35.96 CWF
Commonwealth’s land surface, Mitchell Run 3.24 35.06 CWF
however these ecological systemsare  |Curry Run 11.2 34.35 CWF
more prominent within the glaciated Anthony Run 519 33.76 CWE
portions of the northeastern and Walker Run 2.52 31.64 CWF
northwestern PA. Wetlands within Plum Creek 80.2 30.36 TSF

the study areawere identified through  |South Branch* 40.2 5.22 HQ-CWF/CWF
areview of NWI mapping and Indi- North Branch* 21.1 5.22 CWF
ana County wetland mapping. Cessna Rurr 7.43 34 CWF
Dutch Rury= 6.08 1.68 CWF

Wetl andS can be defl ned as * PA DEP Chapter 93 Water Quaity Sandards abbreviaions aret CWF — Cold Water
transitional areas between terrestria Fishery, TSF — Trout Stocked Fishery, HQ — High Quality Waters
** M gor tributaries to Plum Creek within the study area

and aguatic environments where the
water table often exists at or near the

Tablelll-1 Major Tributaries within the Upper Crooked Creek

- Watershed Study Area (PADEP, 1989)
surface, or where the land isinun-

dated by water (Cowardin, Carter, Golet, & LaRoe, 1979). Therefore, wetlands frequently exhibit a
combination of physical and biological characteristics indicative of both terrestrial and aquatic
systems. Three factors are typically recognized as criteriafor wetland classification: the presence of
hydric soils; inundated or saturated conditions during part of the growing season; and a predomi-
nance hydrophytic (water-loving) vegetation (Environmental Laboratory, 1987). Within this general
framework, many different wetland ecosystems and classifications exist.
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Crooked Creek and most of the major tributaries to Crooked Creek were designated as either
Riverine, Lower Perennial, Open Water, Intermittently Exposed/Permanent (R20W2Z) or Riverine,
Upper Perennial, Open Water, Intermittently Exposed/Permanent (R30W2Z) systems. Keystone
Lake was classified as a Lacustrine, Limnetic, Open Water, Intermittently Exposed/Permanent,
Diked/Impounded (L10OWZh) system. The rest of the watershed varied with the following types of
wetland systems:

» Palustrine, Emergent, Temporary (PEMA)

» Palustrine, Emergent, Saturated/Semipermanent/Seasonal (PEMY)

» Palustrine, Forested, Broad-leaved Deciduous, Temporary (PFO1A)

» Palustrine, Forested, Broad-leaved Deciduous, Saturated/Semipermanent/Seasonal
(PFOLY)

» Palustrine, Scrub/Shrub, Broad-leaved Deciduous, Temporary (PSS1A)

» Palustrine, Open Water, Intermittently Exposed/Permanent (POWZ)

» Palustrine, Open Water, Intermittently Exposed/Permanent, Diked/Impounded
(POWZh)

Wetlands can perform avariety of functions making them an invaluable environmental asset.
Functions can include groundwater discharge/recharge, floodflow alteration, sediment/toxicant
retention, nutrient removal/transformation, production export, streambank stabilization, wildlife
habitat and aquatic habitat. Asaresult of the quality functions awetland can perform, development
in wetlands should almost always be restricted or protected to some degree.

C. FrLoobprLAINS

Undisturbed floodplains and riparian zones serve a variety of ecological functionsincluding the
retention and gradual release of surface and groundwater; vegetative stabilization of stream banks;
sediment and toxicant filtering from surround-
ing uplands; and the production of food
sources, cover, and thermal protection for
organisms living within the floodplain or
riparian area. Floodplains within the project
study area are illustrated on Figure 2.

The destruction of riparian habitat ulti-
mately is the most detrimental byproduct of
floodplain encroachment from devel opment.
In fact, except in extreme cases of contamina-
tion by various chemical components, such as
those found in abandoned mine drainage,
degradation of floodplain and riparian habitat
by agricultural and urban land uses within the

Undisturbed floodplain along Crooked Creek’s main stem
Crooked Creek watershed has had the grestest near the confluence of McKee Run. Although the stream

influence on aquatic fauna. bank is eroding in this area, dense herbaceous, scrub shrub,
and tree vegetation stabilize the bank.
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Additionally, when encroachments from development occur within afloodplain area, other
ecological benefits are compromised. For example, the ability of the floodplain to buffer and filter
sediments from entering the stream can be greatly abated. Shrinking the size of afloodplain can also
often result in increased bank erosion and pollutant runoff into streams, a decreased ability to detain
and gradually release floodwaters, and extreme alterations in channel morphology. All of these can
have significant impact on the biological health of the stream ecosystems.

Encroachments by residential developments are also responsible for impacts to the floodplain.
Typically, flood management and insurance rates are coordinated through the National Flood Insur-
ance Act of 1968 and the Flood Disaster Protection Act of 1973 as an effort to reduce the damage
and hazards associated with flood events. To accomplish these goals, FEMA conducts routine flood
insurance studies that investigate the severity and existence of flood hazards throughout the country.
The results of these studies are subsequently used to develop risk data that can be applied during
land use planning and floodplain development. Future development and land use plans should be
coordinated with the Federal Emergency Management Agency and the National Flood Insurance
Program to determine floodplain and special flood hazard areas within the watershed.

The PADEP regulations for floodplain management are outlined in the 25 PA Code § 106. The
purpose of these regulations are to:

1. Encourage planning and development in floodplains which are consistent with sound
land practices.

2. Protect people and property in floodplains from the dangers and damage of
floodwaters and from materials carried by such floodwaters.

3. Prevent and eliminate urban and rural blight that results from the damages of
flooding.

4. Support acomprehensive and coordinated program of floodplain management, based

upon the National Flood Insurance program, designed to preserve and restore the

efficiency and carrying capacity of the streams and floodplains of the

Commonweal th.

Assist municipalitiesin qualifying for the National Flood Insurance program.

Provide for and encourage local administration and management of floodplains.

7. Minimize the expenditure of public and private funds for flood control projects and
for relief, rescue and recovery efforts.

o o

Although all of the municipalities within the watershed have ordinances restricting devel op-
ment within the floodplain, some floodplain encroachments have occurred within the watershed
prior to the adoption of these regulations. Most of these encroachments were residential and concen-
trated in the population centers of Creekside, Ernest, Marion Center, and Shelocta. The Project
Area Characteristics section of this document provides additional information concerning floodplain
ordinances.

D. Lakes AND Ponps

Significant, publicly owned lakes and ponds within the study area were identified through a
review of the Commonwealth of Pennsylvania 1996 Water Quality Assessment (Frey, 1996) and are
presented in Figure 2. Asdefined in this assessment, a*“significant lake [is] a publicly-owned lake
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with aretention time of 14 days or greater”. According to Frey (1996), Pennsylvania’'s definition of
apublicly-owned lake is consistent with the EPA definition set forth in 45 CFR Part 35, FR Volume
25, whichis*A fresh water lake that offers public access to the lake through publicly-owned con-
tiguous land so that any person has the same opportunity to enjoy non-consumptive privileges and
benefits of the lake as any other person”. There are 179 significant lakes with public access encom-
passing 94,530 acres in the state.

The only significant lake identified in the study areais Keystone Lake. The lake is owned by the
Keystone Plant Owners Group/K eystone Generating Station, who leases it to the PA Fish and Boat
Commission. Keystone Lake consists of 1,000 acres and is a Cold Water Fishery (CWF) (Frey,
1996). According to USGS mapping, there are two other named lakes within the watershed: Shady
Side Lake in Armstrong Township, Indiana County, just outside of the Borough of Shelocta, and
Green Valley Lake near Mcintyre. Although not classified as a significant lake by PADEP or named
on USGS mapping, Cummings Dam at Blue Spruce County Park is also publicly owned.

E. WATER QUALITY

1. General Characteristics

Water pollutants are typically classified according to two major categories. point source and
non-point source. Point source, or end of pipe, pollutants area easily identified and can be directly
traced to their source. Industrial discharges, municipal discharges, stormwater discharges, combined
sewer overflow discharges, and concentrated animal feeding operations are all examples of point
source pollution. All point source discharges require a National Pollutant Discharge Elimination
System (NPDES) permit, established by Section 402 of the 1972 Clean Water Act. All other water
pollutants are referred to as non-point source (NPS) pollution. NPS pollution cannot be easily
defined or quantified. Typically, sources of NPS include mine drainage, agriculture, urban runoff,
atmospheric deposition, construction activities, on-lot sewage systems, leacheate from landfills, and
silviculture. Overall, the major sources of reported impairment on a statewide basis are metals,
siltation, nutrients, suspended solids, organic enrichment/low dissolved oxygen and pH from both
point and non-point source pollution (Frey, 1998).

The history of resource extraction, agriculture, and development within the Crooked Creek
watershed has created various sites of degraded surface and ground water quality conditions. Al-
though some portions of the Crooked Creek watershed remain in fair to good biological health, the
three largest sources of reported impairment within the basin are acid mine drainage, municipal
waste, and agriculture pollution, a combination of both point and non-point source pollutants.

According to Koryak (1980), acid drainage from both active and abandoned mines has been the
most implacable water quality issue within the study area. The Ernest Mine Complex (Figures 7 &
8), the most notorious and significant contributor of mine drainage throughout the basin, started its
mining operation in the early 1900s. By the 1930s, the stream was vacated of fish and most other
living organisms for a 27-mile reach (Koryak, 1980). Additionally, an aguatic biology study by
Kodrick and Moore (1986) from 1983 to 1986 affirmed that, based upon measurements of diversity
within macroinvertebrate communities, Crooked Creek could be classified as moderately or severely
polluted by iron, siltation and erosion caused by surface mining, agriculture, and development, and
acid precipitation, which enhances the impacts of iron and metallic ions. Although some stream
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segments have been rebounding over the years,
as of 1995 Crooked Creek could not support
reproducing trout populations as a result of
incessant pollution issues, especialy acid mine
drainage (Woomer & Lee, 1997).

On the other hand, Y asick (2000) con-
ducted a Rapid Bioassessment within the
Upper Crooked Creek and Plum Creek water-
sheds, investigating macroinvertebrate commu-
nities at thirteen sitesin Crooked Creek and
seven sitesin Plum Creek (Figure 9, Appendix
F). The mgjority of macroinvertebrate assem-
blages within Crooked Creek and Plum
Creek’ s watershed (seven and four, respec- Dense root networks and undercut banks along Crooked
tively) indicated good stream quality (i.e., Creek provide valuable cover habitat for fish.
optimal to suboptimal habitat conditions and
high biotic potential). In addition, habitat
guality was generally rated as good. However,
downstream from Ernest and Creekside in the
mainstem Crooked Creek, raw sewage outflow
and acid mine drainage clearly created poor
water quality conditions.

Overall, Crooked Creek watershed has
been designated as a High Priority Water on
the NPS Priority Degraded Watershed List
(DWL) under PADEP’ s Non-point Source
Control Program (Frey, 1996). The NPS DWL
identifies streams or stream segments that are
impacted by non-point sources of pollution.
PADEP uses information about the amount of Trash, debris, and oily sheen on Crooked Creek downstream
degradation in conjunction with interest from O Creekside.
public and local groupsin order to assess which watersheds would most likely to benefit from
remediation projects.

2. Abandoned Mine Drainage

Abandoned mine drainage involves a complex set of chemical reactions but begins by exposing
sulfides to oxygen during the mining process. Sulfides almost always occur within bituminous and
anthracite coal seams, in rocks and clays surrounding the seams, and within roof shales. Typicaly in
the mineral form pyrite or marcasite (FeS,), exposure to oxygen oxidizes the pyrite and liberates
sulfate ions (SO,*), hydrogen ions (H"), and ferrousiron (Fe*). The sulfate and hydrogen ions
constitute the components of the familiar compound sulfuric acid (H,SO,).

Further oxidation of the ferrousiron is often facilitated by iron bacterium such as Thiobacillus
ferrooxidans, Metalloganium spp., Thiobacillus thiooxidans, and Bacillus ferrooxidans (Manahan,
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1994). The additional oxidation has two
consequences. First, the conversion of Fe?* to
Fe** causes the pyrite to further dissolve, thus
perpetuating the cycle. Second, the ferric acid
(Fe (H,0).*) remainsin solution only at avery
low pH (<3). When diluted by receiving
waters, the pH rises, Fe(OH), precipitates and
the familiar yellow-orange sediment found in
many of Pennsylvaniawaterways is formed.

The sediments produced by AMD can
cause damage by discoloring stream substrates,
clogging the gills of aguatic organisms, and
Iron precipitate or “yellow boy” coates the substrate and increasing the levels of toxic metals. How-
streambanks along several reaches of Crooked Creek. This ever, the most damaging component of AMD
photo was taken near Fulton Run. is the production of sulfuric acid, whichis
acutely toxic to all aguatic organisms

(Manahan, 1994).

In western and northcentral Pennsylvania alone, bituminous coal reservestotal up to 7.1 billion
tons. (Frey, 1996). Because of the abundance
of these rich coal resources, intensive mining
has riddled the landscape of Pennsylvaniafor
over one hundred years. Asaresult of re-
source extraction and subsequent exhaustion of
reserves at various sites, abandoned mine
drainage has developed and remains the single
biggest source of surface water impairment in
the Commonwealth. Drainage flowing from
abandoned mine sites often decreases the pH of
streams and rivers affected by the drainage.
Additionally, it can elevate concentrations of
heavy metals and suspended solids within
impacted waterways. (Frey,1996). Between
five to fifteen billion dollars will be required The residual effects of abandoned mines are evidenced here
for the complete reclamation of abandoned by iron precipitate and an oily sheen coating the water.
mine lands in western and northcentral Penn-
sylvania (Frey, 1996).

Significant mine drainage pollution occurs at various points within the study area (Figures 7 &
8). Areasinclude a coal refuse pile on McKee Run, the Kintersburg Drift Mine, the Tanoma South
Borehole, and Air Products Ernest Coal Refuse Site.

a) Remediation and Reclamation Projects

During the intensive coa-mining period of the early 1900s severe runoff from mines polluted
Crooked Creek, rendering it unable to support aguatic life. When mining began its gradual decline
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in the area throughout the 1940s, water quality slowly began to improve over the next twenty years
(ACOE, 2000). Although some areas within the watershed have rebounded after mining was aban-
doned in 1965, significant areas of AMD continue to impact the basin.

Over the past twenty years, remediation of waters and reclamation of abandoned mine sites
have been actively pursued. Although reclamation and remediation technology is constantly evolv-
ing, the most recent methods to treat abandoned mine drainage can be lumped into two general
categories. active and passive. Active treatment requires more consistent maintenance, often via
applications of hydrated lime or crushed limestone in order to reduce acidity and decrease the accu-
mulation of iron and other metals. When limestone is applied to acidic mine water, the following
reaction occurs:

CaCO, (s) + 2H"+ SO/ >Ca* + SO + H,0 + CO,(9g)

The obstacle to completing this reaction is the presence of the iron (111), which precipitates as
Fe(OH), when the pH of the water israised. The hydrated iron (111) oxide blankets the carbonate
rock creating an impermeable armor that prevents the complete neutralization of the acid, or the
hydrogen ions (Manahan, 1994). Active systems are often plagued with this problem, and remedies
are tailored to the type of treatment system being utilized.

Active treatment of mine drainage istypically very expensive to construct and operate. Along
with this, active treatment is considered a“ band-aid” method because drainage cannot be perma-
nently treated with this technology. On the other hand, passive control of abandoned mine drainage
entails the construction of a more permanent treatment system that requires less maintenance than
active treatment systems. Passive treatment systems vary greatly. Some basic options include open
limestone channels, anoxic drains, drainage diversion via wetland systems or other settling struc-
tures, and alkaline recharge of groundwater. A simple example of passive treatment is an open
limestone channel (OLC). Two construction options are available for OLCs: construction of a
drainage ditch lined with limestone where the AMD water is collected or direct placement of lime-
stone fines, or fragments, into the stream. Because Fe(CO), and Fe(OH), produced by the neutral -
ization coats the limestone and reduces the alkalinity of the mine water, alarge amount of limestone
is needed to ensure long-term progress of the system (PADEP, 1999).

Application of the appropriate passive treatment system is based upon water chemistry, avail-
able treatment options, cost, and experience of the designer. These systems are less expensive than
active treatment systems; however, most passive treatment systems are still considered experimental
because their long-term effectiveness has not been studied (USOSM, n.d.). A discussion of
remediation for three significant mine drainage sites within the watershed follows:

Air Products Ernest Coal Mine Ste: One significant mine drainage site within the watershed is
the Ernest Mine, an underground coal mining complex about 11 miles long, including a 94-acre
surface pile with an estimated weight of 9.4 million tons. The mine site extends through and beneath
three townships within the watershed: Rayne, White and Washington (PADEP, 1997). Two large
seeps above and below the refuse pile discharge AMD and raw sewage, which eminates directly
from the deep mine below the pile. The surface pile associated with the mine is commonly referred
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to asthe Air Products Ernest Coal Refuse Site. Seeps and stormwater run-off that filter through this
site have been a contributor of mine drainage to McKee Run, amajor tributary to Crooked Creek and
has consistently decreased water quality at its confluence with Crooked Creek and downstream.
Several years ago, Air Productsinitiated the reclamation of this site by removing portions of the
refuse pile, burning the ash at the Air Products Cambria Cogeneration Facility, and replacing the
refuse materialsin the pile with the highly alkaline cogen ash. The goal of the project isto eventu-
ally increase the pH of the discharge flowing into Crooked Creek. At present, approximately 25
percent of the refuse pile has been removed (Horrell, 2000). Although the project might take another
fiveto ten yearsto complete, the final product will be contoured ash wetlands used to treat the
drainage by increasing its alkalinity before it enters Crooked Creek.

Additionally, two deep mine discharges from the Ernest Mine Complex flow into McKee Run
and continue to degrade water quality in Crooked Creek at the confluence with McKee Run and
downstream about ten miles to Plum Creek. The discharges are located along the right and | eft
downstream banks of McK ee Run approximately 0.8 miles from the mouth. The right downstream
bank area discharge (MS1) has an acidity of 87 mg/l as CaCO,, apH of 4.65, total iron of 26.7 mg/l,
and total aluminum of 6.3 mg/l. This area contributes 326 pounds of iron load per day to Crooked
Creek. The second discharge area (M S3), entering McKee Run on the |eft downstream bank, con-
tributes 1,652 pounds of iron load aday, has atota acidity of 420 mg/l as CaCO,, apH of 4.45, total
iron of 124 mg/l, and total aluminum of 34 mg/l (ACOE, 2000).

At present, the ACOE is focusing on reducing the iron load from the two discharges. Overall,
the ACOE is presently leaning towards a constructed wetland treatment method to passively treat
both MS1 and MS3. For both systems, the treatment concept will begin by redirecting mine water in
wetland ponds for neutralization and the
reduction of suspended sediments. The treated
water will then be channeled back into McKee
Run (ACOE, 2000). During the preparation of
this plan, treatment was still in the planning
phase; however, these plans should be actively
pursued for remediation of this drainage area.

Tanoma South Borehole Ste: The
Tanoma South borehole is yet another mine
drainage discharge site within the watershed.
The boreholes |ocated at Tanoma drain the
Tanoma mine complex. According to Milevec
(2000), the Tanoma South Borehole area The Tanoma South Borehole. Note the difference in water
included two boreholes from abandoned mines color upstream (bottom of photo) from the borehole and
L . . . . downstream (top of photo).
injecting acidic and iron rich watersinto
Crooked Creek. Between 1990 and 1996,
water quality information collected by the Bureau of Abandoned Mines and Ebensburg District
Mining Offices for the Tanoma South Borehole showed the alkalinity of the discharge ranging from
34 to 180 mg/l, pH from 6.1 to 7.15, and total iron levels from 0.44 to 22.4 mg/l (Spyker, 1997).
The average discharge over the six-year period was 2533 gpm with amean iron discharge of 213 Ib/
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day flowing directly into Crooked Creek (Spyker, 1997). Although Y asick (2000) found no signifi-
cant difference in macroinvertebrate composition between upstream and downstream of the original
borehole, other sources indicate that downstream of the borehole outlet, water quality has been
impaired to a higher degree (Milevec 2000; Spyker 1997). Along with this, seasonal variationsin
streamflow and remediation efforts might have affected recent studies.

Recent remediation of the boreholes, supported by Pennsylvania Growing Greener Funds, has
thus far included construction of anew, strategically placed borehole to replace two of the original
boreholes (Milevec, 2000). Water discharging from the new borehole will be retained in a sediment
pond and will be subsequently held in an aerobic wetland before discharging directly into Crooked

Creek (Spyker, 1997). Thefinal phase of reclama-
tion was completed in 2000, and included sealing
the existing two boreholes.

Kintersburg Drift Mine: The Kintersburg
Drift Mine has consistently been another contribu-
tor of mine drainage to Crooked Creek. Accord-
ing to Spyker (1997) treatment of the Kintersburg
Drift Mine was funded by the Western Pennsylva-
nia Coalition for Abandoned Mine Reclamation
via EPA 319 NPS program. To accomplish
treatment the sealed opening of the drift mine was
redirected to arock waterway where aeration takes
place. Water isthen redirected to a bermed
wetland for iron oxide removal before the dis-
charge enters atributary adjacent to the
remediation area. No other information regarding
the effectiveness of this remediation was available
during the preparation of this report.

3. Agriculture

Asthetop industry in the state, agriculture
contributes up to 1,328 miles (30 percent) of NPS
pollution within Pennsylvania (Arway, 1996).
Unmanaged agricultural practices create frequent
disturbances to waterways. First, during high
rainfall, snowmelt, or flood events; the fertilizers,
manure, pesticides, and silt from agricultural lands
can be transported via overland flow into streams
and rivers within the watershed. This can create

Kintersburg Drift Mine Reclamation Project. This photo
illustrates the treatment wetland and settling lagoons.

Mine waters being redirected to the rock aeration waterway .

heavy siltation, nutrient accumulation, and suspended solids within stream systems, disrupting both
the chemical and biotic health of the watershed. Additionally, increasing the abundance and size of
silt entering into the stream channel will result in aterations to the stream’s morphological and flow
characteristics. Nutrients from agriculture runoff can also leach into soilsand potentially contami-
nate groundwater supplies. The material leached into groundwater can affect drinking water supplies
and can eventually feed into stream channels. Finally, unrestricted access of livestock into streams
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also creates numerous problems. Along with
increasing peril to the livestock, i.e., creating
an increased capacity for bone fractures, herd
contamination, etc., livestock can accelerate
streambank erosion, sedimentation, and sur-
face water nutrient enrichment through excre-
ment into the streams.

In 1994, the Armstrong County Conser-
vation District, in cooperation with the Indiana
County Conservation District, completed an
In order to maximize crop yield, agricultural fields fre- NPS assessment for the Crooked Creek and
quently extend up to the stream channel, destroying the Cowanshannock C_reek watersheds. The .
riparian zone. This photo was taken along Rayne Run, a assessment determined the extent and severity
tributary to Crooked Creek. of non-point source pollution from agricultural

areas within the two watersheds. Utilizing
fifty interviews with farmers and evaluating parameters such as the watershed delivery factor, the
animal nutrient factor, ground water delivery factor, and the management sub-factor, the conserva-
tion districts determined conservation priority rankings for each subwatershed. The report suggests
that conservation efforts be addressed within the top ten ranking subwatersheds in need of Best
Management Practices (BMPs). Within the Upper Crooked Creek watershed, three subwatersheds
were determined as high priority areas for the implementation of Best Management Practices: Plum
Creek, Crooked Creek upstream from Creekside, and Plum Creek — South Branch (ACCD and
ICCD, 1994). Additionally, Y asick (2000) found agricultural runoff to be a key pollutant within the
Plum Creek subbasin.

Within the high priority watersheds listed above, the conservation districts recommend the
ingtitution of a cost-share program through which complete nutrient management and conservation
plans are developed and implemented. The BMPs recommended in the study include nutrient
management practices, erosion control, and
animal/pasture management practices. Spe-
cifically, atailored amount of manure storage
areas, manure management plans, strip crop-
ping, minimal tillage areas, terraces, cover
crops, etc., was recommended for each high
priority subbasin. Because regulationsin-
stated in the early 1990s for urban nonpoint
source runoff do not apply to the primarily
rural subwatersheds within the Upper Crooked
Creek watershed, the conservation district
report affirms the need for devel opers, engi-
neers, and local officials to monitor improve-
ments recommended in the report.

Just afew years ago unrestricted livestock access occurred
along this section of Crooked Creek near Onberg.

A multitude of other solutions exist to Streambank fencing was later installed along this reach in
assist with decreasing the impacts of agricul- 2001
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tural lands on water supplies throughout the watershed. Some examples of these solutions include
streambank fencing, riparian buffer zones, and rotational grazing. Streambank fencing, or deterring
cattle from entering streams, has the potential to decrease pollution in the stream by 565 million
fecal coliform bacteria per cow per day for each cow typically allowed to enter the stream (Dawes,
1996). Numerous government agencies (PADEP, PA Game Commission, U.S. Fish and Wildlife
Service, etc.) and private organizations (Partners for Wildlife) have streambank fencing programs
with up to 100 percent cost-sharing available to farmers within the watershed.

Although much of the Crooked Creek watershed is plagued by water quality concerns, much of the riparian habitat, like
these areas near Fulton Run, provides adequate buffering, streambank stabilization, in-stream shading, and detritus
development for aquatic animals.

Another innovative method to preventing sediment and nutrient run-off into streamsisthe
“Three Zone Buffer System” (Dawes, 1996). This system is designed to filter agricultural run-off by
creating asmall forest tract next to the stream, a middle zone with awoodland area, and an outer
zone of grasses for trapping of sediments.

A third and final example of preventing nutrients from agricultural lands from entering streams
isrotational grazing. On farms using rotational grazing, animals are rotated through a system of
grazing fields, allowing some fields to regenerate while animals are grazing on another. Rotational
grazing can reduce production costs, create less NPS, reduce the amount of manure the farmer needs
to handle, and decreases the amount of farm equipment needed to maintain the agricultural operation
(Dawes, 1996).

4. Municipal Point Sources (Sewage)

Raw sewage discharges, a point source pollutant, have been observed at various |locations
within the Upper Crooked Creek Watershed (Y asick, 2000). In fact, field observations by Mackin
have confirmed at least two straight pipes discharging raw sewage into the mainstem of Crooked
Creek between Creekside and Fulton Run. Most municipal sewage discharges result from sanitary
sewage overflows (SSOs) or combined sewage overflows (CSOs) during periods of excessive dis-
charges, such as storm or snow melt events. According to the USEPA, SSOs are defined as“ dis-
charges of untreated water from a separate sanitary collection systems which occur before the
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headworks of a sewage treatment plant” (Garber, 1996). CSOs result from similar environmental
conditions but are actually a combination of both sewage and stormwater runoff. During these
periods of increased surface water flows, both SSOs and CSOs result when discharges exceed the
capacity of their respective sewage system or treatment plant. These surplus flows are discharged as
raw sewage into adjacent streams before reaching the treatment plant thus creating environmental
and health problems.

In the study area, many rural residences possess on-lot sewage treatment and disposal. 1n 1996,
the Pennsylvania Legislature passed strict requirements for on-lot sewage permits including specific
methods of soil testing, system design, and construction (Lauch, 1996). However, because most
residential systems within the Commonwealth have been built greater than four years ago, these
systems often malfunction and are in frequent need of repair. One major issue concerning on-lot
sewage systemsis the typical homeowner’s lack of understanding of the process of on-lot sewage
treatment. If on-lot systems do not treat nitrogen loads properly, the loads will be channeled back
into the groundwater system and contaminate drinking water supplies (Lauch, 1996).

The overriding problem with malfunctioning sewage systems, raw sewage discharges into
surface waters, often resultsin elevated levels of fecal coliform bacteria. Fecal coliform are indica-
tors of potential pathenogen contamination and therefore represent a potential health risk. Addition-
ally, sewage can increase nutrient levelsin the fluvial system. The addition of excess nutrients
alters the chemical balance of the system, decreasing levels of oxygen for macroinvertebrates and
fish populations, therefore increasing the biological oxygen demand (BOD) within the stream. The
USEPA has related fish kills, human health problems, shellfish bed closures, and degradation of
waterways to sewage overflows (Garber, 1996).

Solving sewage overflow issuesis adaunting task. Along with salvaging on-lot seweage
systems, correcting CSOs and SSOs often cost homeowners dearly through elevated taxes, service
fees, or replacement of systems. Although the federal government typically orders municipalitiesto
correct sewage problems, the costs and planning usually evolvesinto alocal issue. Several repair
options are available, but costs might still be prohibitive. For example, PADEP, in cooperation with
PENNVEST and the Pennsylvania Housing Finance Corporation, has developed a low-interest (1
percent) loan program to assist with financial burdens of on-lot system repairs (Lauch, 1996). Re-
pair of CSOs and SSOs are largely in the hands of municipalities, which typically own the sewers
within their jurisdiction, and homeowners, who are responsible for the sewer lines from their homes
to the public connection point (Garber, 1996).

5. GasWsdlls

Oil and gas extraction, which is primarily concentrated in western and north central PA, pose
several environmental threats including the extraction of large volumes of brine along with the ail
and gas, the spreading of waste pit sludge, an increase in erosion and sedimentation, and improper
disposal of wastewater. Several statutes and regulations regulate oil and gas activities. The PADEP
Bureau of Oil and Gas Management began regulating the oil and gas industry’ s impact on the envi-
ronment in April 1985, after the passage of the Oil and Gas Act of 1984. Regulations were adopted
in 1989. The bureau isresponsible for processing well permits, registrations and orphan well deter-
minations; issuing permits for wastewater discharges, road spreading of brine dust control, erosion
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and sedimentation; and administering the abandoned and orphan well plugging program.

The most significant of these threats is the disposal of unwanted brine. Brine iswater that often
has a salinity 4 to 5 times greater than ocean water. Brine may also contain contaminants such as
heavy metals; crude oil; barium compounds, which are abundant in nature and toxic only in their
soluble forms such as BaCl, (Hammond & Beliles, 1980a); and strontium chloride, another alkaline
earth metal with virtually no toxicity in humans (Hammond & Beliles, 1980b). Large amounts of
brine are typically spread across the land for dust control and road stabilization. Of the 17 western
counties where brineis spread, Clearfield, Crawford, Indiana and Armstrong counties accounted for
two-thirds of the total (Dipretoro, n.d.). The Hart Chemical Company, Brine & Frac Water Treat-
ment Facility, located in Creekside, provides a service to dispose of brine properly. They process
more than 12,000,000 gallons of oil and gas wastewater per year in accordance with PADEP stan-
dards before discharging the treated water to McKee Run.

Another significant threat associated with gas wellsis the waste pit Sludge. A waste pit is built
to contain fluids drawn from the well during drilling. Although these pits are required to be lined by
PADEP s Bureau of Oil and Gas, many are not lined resulting in potential groundwater, and eventu-
ally surface water contamination. Operators can also legally spread the sludge from the bottom of
the well pits on the surrounding land. This sludge contains metals, oils, salinity, additives, and
radioactivity.

6. Groundwater

Groundwater contamination results from a variety of sources and can often impact public water
supplies. Infact, out of 35 community water systems in Indiana County, 17 come from groundwater
sources (Gannet Flemming, 2000). Thisfact alone conveys the importance of preventing and
remediating groundwater pollution.

According to Frey (1996) significant sources of groundwater contamination in Pennsylvania
include pesticide application, above ground and under ground storage tanks, surface impoundments,
landfills, hazardous waste sites, industrial facilities, mining and mine drainage, pipelines, sewer
lines, and spills. All of these sources contain hazardous chemical compounds that can leach into the
soil and subsequently contaminate groundwater supplies viainfiltration and fluctuations in water
table depths.

In arecent study, Williams and McElroy (2000) assessed the quality and quantity of water
within Indiana County. The study results indicated that the majority of groundwater within Indiana
County flows through rock fractures. Additionally, the size and shape of the fractures, which are
controlled by lithology, topography, and structure, determine the yield of flows through the fractures
(Williams and McElroy, 2000). Because both the Armstrong and Indiana county portions of the
watershed have similar geological structure and composition, groundwater flow characteristics can
be extrapolated to the Armstrong County portion of the watershed.

WEells within the Glenshaw Formation of the Allegheny Group, the predominate formation
within the watershed, yields an adequate amount of water for municipal, commercial, and industrial
uses. The Casselman formation, which covers less area within the watershed, supplies ayield great
enough for domestic use. However, the quality of water from the Casselman Formation and
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Glenshaw Formation is generally hard with
iron and manganese concentrations that exceed
USEPA Secondary Maximum Contaminant
Levelsof 0.3 mg/L and 0.05 mg/L, respec-
tively (Williams and McElroy, 2000).

7. Current Water Quality

Many of the reclamation efforts within
the study area have effectively stabilized or
decreased the impacts of AMD in some por-
tions of the basin. Between 1980 and 1995,
the Pennsylvania Fish and Boat Commission
(PFBC) recorded an increase in pH, akalinity,
and fish species diversity downstream from the Just down_stream of the Mckee_ Run conflgence, oils, sus- .
confluence of Rayne Run and Crooked Creek gended sqllds, and suspended iron precipitate accumulate in

) . Ow moving pools.
as aresult of mine drainage treatment at the
Tanoma Mines (Woomer and Lee, 1995). Along with this, the USACOE (2000) confirmed that
impacts of abandoned mine drainage began to stabilize during the period from 1982 to 1999.
Progress such as the 1999 initiation of awatershed ecosystem restoration plan, a cooperative effort
between the PADEP, Bureau of Abandoned Mine Reclamation, and the USACOE, also provides
encouraging evidence of substantive changes within the Crooked Creek watershed.

Although marked water quality improvements are apparent within the study area, issues such as
heavy metal pollution from the AMD and nutrient increases from raw sewage remain. For example,
mine drainage along McKee Run continues to degrade Crooked Creek for roughly ten miles from the
Ernest Coal Mine to its confluence with Plum Creek (USACOE, 2000). Field observations by
Mackin also concluded that raw sewage discharges occur at several locations along Crooked Creek.
Additionally, Y asick (2000) also found degraded water quality conditions downstream from Ernest
and Creekside, most likely as aresult of raw sewage outflow and abandoned mine drainage observed
upstream from the site.

A broader portrait of recent water quality conditions within Crooked Creek and Plum Creek is
clearly needed. Mackin recommends complete chemical and hydrological assessments at random
and strategic locations (i.e, upstream and downstream of point source pollutants) within the water-
shed. Additionally, seasonal patternsin macroinvertebrate communities need to be evaluated.
Partnerships among Crooked Creek Watershed Association, federal and state agencies (USACOE,
U.S. Fish and Wildlife Service [USFWS], PADEP, PFBC, PGC, etc.), local civic groups, and busi-
nesses would create momentum and cost efficiency in monitoring water quality. This, in turn, would
create a mechanism to eval uate recent mine drainage reclamation and remediation activities along
with future water quality improvement efforts.
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F. WATER SupPLY

1. Public and Private Supplies

Community water supplies are the primary sources of potable water within municipalities of
Pennsylvania. According to the Pennsylvania Safe Drinking Water Act (SDWA), community water
systems are mechanisms that provide water for human consumption to at least 15 service connec-
tions or 25 persons year round. If the water supply to acommunity water system is generated from
surface waters, ground water under direct influence of surface water, or consecutive system pur-
chases (a system with no source or treatment facilities), municipalities are required to obtain awater
allocation permit from the PADEP (Gannett Fleming, 2000). However, if water iswithdrawn from
wells and springs that are not directly influenced by surface waters, water allocation permits are not
required.

All community water systems within Indiana County are identified as either primary or con-
secutive systems (Figure 10). Primary water systems operate the municipalities principal water
source and drive the treatment systems producing potable water. Thiswater is sold either in bulk to
consecutive systems or to retail customers. Consecutive systems purchase treated water from pri-
mary water systems as aresult of having no source or treatment facility (Gannett Flemming, 2000).

The origin of water supplies within the Indiana County portion of the watershed is diverse
(Tablell1-2). Of the 12 community water systems in the Indiana County portion of the watershed, 6

. Permitted All ion or
Population € T Tl

Water System Served Area Serviced in Study Area Source Yield
(gpd)
Central Indiana County Water Authority| 3,819 White Twp. Surface 1,300,000

Clymer Borough Municipal Authority 1613 Cherryhill Twp. Ground 684,000
Ernest Borough Water Commission 492 Ernest Boro. Surface 90,000
Green Township Municipal Authority 207 Rayne Twp. Surface 35,000
ICMSA - Airport Road 297 White Twp. I nterconnect 83,000

ICMSA - Creekside 337 Creekside Boro. Ground 36,000

ICMSA - Fulton 67 White Twp. Ground 43,000

Shelocata Boro., White Twp., Armstrong

ICMSA - Sheloctal] 1,256 Twh. Interconnect 101,000
Longs Mobile Home Park 100 White Twp. Ground 115,200
Mt. View Heights Haven 26 Cherryhill Twp. Ground NA
PA American Water| 24,136 White Twp. Surface 6,000,000
Stoney Fats Mobile Home Park 3 South Mahoning Township Ground 64,000

Tablell1-2 Upper Crooked Creek Watershed Water System Suppliers (Gannett Fleming, 2000)
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are derived from groundwater sources, including wells and seeps; 4 systems are supplied by surface
water, including streams and reservoirs; and 2 are generated from interconnected sources of Pennsy!-
vania American Water Company. During the preparation of this report, no information was avail-
able concerning water supply sources within the Armstrong County portion of the study area or
individual, residential water supplies (Gannett Flemming, 2000).

2. Wellhead Protection Areas

In 1993 the Eastern Armstrong County Municipal Authority (EACMA) initiated awellhead
protection program for 3 wells located approximately 0.65 miles northeast of Elderton Borough
along Route 210 in Plumcreek Township Armstrong County. Although this wellhead protection area
liesjust outside of the study area, EACMA applied to PADEP for a 2000 - 2001 Growing Greener
Grant to complete arefined delineation of the area, which would include 2 older wells that are being
evaluated for future use.

3. Sewage Service Areas

Indiana County Municipal Sewer Association hasimplemented afive year plan for furthering
the development of sewage servicesin the Crooked Creek Watershed (Figure 10). Highlights of the
plan are summarized as follows. The Shelocta facility, which discharges to Crooked Creek, was
constructed in 1999 and has 350 connections with a capacity of approximately 70,000 gallons per
day (gpd). Thisfacility servicesthe Borough of Sheloctaalong US Route 422. Also constructed in
1999, the Plumville facility services Plumville Borough and dischargesto Plum Creek. Thisfacility
has 250 connections and a capacity of approximately 72,000 gpd. The two phase McKee Run
facility services an area which extends from Creekside, east to the PA Route 119/110 intersection
and from the community of Pleasant Hill, north along McKee Run approximately 3 miles. Phase| of
the McKee Run facility was constructed in 2000 to serve the Pine Grove State Correctional Facility.
Thisfacility has a capacity of 150,000 gpd and discharges to Crooked Creek. Phase Il of this project
isslated for construction during 2002 and will service the lower McK ee Run watershed. Thisfacil-
ity will add an additional 850 connections with a capacity of 300,000 gpd. Located in East
Mahoning Township and scheduled for construction between April 2001 and March 2002, the
Marion Center facility will have 300 connections and a capacity of 90,000 gpd. Thisfacility will
service the Borough of Marion Center and discharge to Pine Run. Thefinal planned project in the
five year plan isthe Home/Gaibelton facility which will service the lower Pine Run watershed. Still
in the planning stages, this facility will service the residences in the vicinity of Home and Gaibelton.
Preliminary projections arre for this facility to be implemented in 2005.
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V. BIOLOGICAL RESOURCES
A. WILDLIFE

1. Terrestria

In addition to the historical occurrencesof Pennsylvania
Natural Diversity Index (PNDI) listed speciesdiscussed
below in Section C, the Crooked Creek watershed supports

adiversewildlifecommunity. TablelV-1, although
not acomprehend veinventory, identifiessome of
the more common inhabitants of the basin.

A variety of smal mammals, songbirds(Ap-
pendix E), and waterfowl aso occur throughout the
basin.

a) Pennsylvania Herpetological Atlas
Project

The PennsylvaniaHerpetologica AtlasProject
isasix year study designed to examinethedistribu-
tion of dl reptilesand amphibianswithinthe sate.
Composed almost entirely of volunteersfrom
environmenta organizations, collegesand univers-
ties, and state agencies, the programisfunded
through the PennsylvaniaWild Resource Conserva
tion Fund and private donations.

Among thegoasof theatlasareto provide
detailed speciesdistribution maps,; identify critical
reptilian and amphibian habitat; devel op compre-
hensive databasesfor use by researchers, conser-
vation planners, and government agency personnd;
identify and track distributions of threatened and
endangered species, and estimate the popul ation
statusfor avariety of species.

Two sample pointsarelocated in Blue Spruce
County Park near CummingsDam and oneis
located near the headwaters of Plum Creek (Figure
11 . Although not threatened or endangered, the
specieslistedin Table V-2 were observed.

b) Blue Spruce County Park Inventory

In 1997 the Indiana County Parks Depart-
ment conducted anatural resourceinventory of

[ S

R—Bellied turtle (Chrysemysrubriventris)

(!
4 -

Common Name Scientific Name
White-Tailed Deer Odocoileus virginianus
Ruffed Grouse Bonasa umbellus
Beaver Castor canadensis
Woodpeckers Picidae
Woodcock Philohela minor
Porcupine Erethizon dorsatum
Squirrels Sciurus spp.
Wild Turkey Meleagris gallopavo
Eastern Cottontail Rabbit Sylvilagus floridanus
Various Raptors Falconiformes
Various Owls Srigiformes
Ring-N ecked Pheasant Phasianus colchicus
Red Fox Vulpes fulva
Coyotes Canislatrans
Raccoon Procyon lotor
Opossum Didelphis virginiana
Black Bear Euarctos americanus

TablelV-1 Common Resident and Transient Wildlife
Occurring in the Crooked Creek Watershed

Common Name

Scientific Name

dusky salamander Desmognathus fuscus
American toad Bufo americanus
wood turtle Clemmys insculpta
ringneck snake Diadophus punctatus
long-tailed salamander Eurycea longicauda
rat snake Elaphe obsoleta
milk snake Lampropeltis triangulum
smooth green snake Opheodrys vernalis
red-backed salamander Plethodon cinereus
dimy salamander Plethodon glutinosus
bullfrog Rana catesbeiana
eastern box turtle Terrapene carolina
garter snake Thamnophis sirtalis

Table V-2 Fecies Observed fromthe Pennsylvania

Herpetological Atlas Project
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Blue Spruce County Park. The purposeof thisinventory wasto
evauatethediversty of natural resources(primarily plant and
avianlife) withinthe park and to serve asareferencetool for
futuretracking and maintaining an accuraterecord of thepark’s
floraandfauna

Theresultsof thisstudy revea ed over 68 speciesof trees
and shrubs, 170 speciesof wildflowers, and 15 different species
of Pteridophyta or “fern-plants’. Alsoindicated wasan ex-
Red Fox (Vulpesfulva) tremely diverse avian community with 129 speciessighted (Ap-
pendicesD and E).

2. Aquatic

Discussionsof faunaand assessmentsof fish and macroinvertebrate speciesare presented in Chapter
3Water Resources- Section E: Water Quality and Chapter 4 Biol ogical Resources- Section C: Threat-
ened and Endangered Species of thisreport.

B. VEGETATION

1. Native

Forest land in the Crooked Creek watershed is classified astemperate broadleaf. Ecosystemsof this
typeareexposedto awidevariety of environmental conditions, and extremefluctuationsin daily and
seasond temperaturesand precipitation place significant stresson the physiologicdl activitiesof indigenous
plants. Temperate broadleaf forestsarefurther divided into anumber of sub-typesbased upon community
composition. Withinthe Crooked Creek watershed, the northern hardwood forest typeisdominant. Highly
developed, uneven-aged northern hardwood forests
typically consist of four strata. The canopy or upper-
most layer iscomposed of large, mature deciduous
trees. Below arealayer of immaturetrees, ashrub
layer, and aground cover layer.

Asaresult of historic resourceextraction, timber-
ing, and agricultura activities, themgority of old-growth
forest land in the Crooked Creek watershed has been
destroyed. Today, thewatershed' sforestsare domi-
nated by even-aged, relatively immature stands. Poorly
devel oped stratabeneath the canopy often characterize
theseregions, and community composition isdominated
by pioneer species. These highly opportunistic species
are adapted to the harsh, nutrient poor habitatsthat are
often associ ated with man-induced disturbances such as strip mining.

Mature forest with sparse understory

L ocated within the A ppal achian Oak and Mixed Oak Forest Region (Bailey, 1980), dominant tree
speciesin thewatershed consist primarily of second growth pole stage and mature deciduousforest. A
qualitativeinvestigationindicated that the dominant terrestrial floraiscomposed of birches(Betula spp.),
sugar maple (Acer saccharum), red maple (Acer rubrum), black cherry (Prunus serotina), white oak
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(Quercusalba), red oak (Quercusrubra), eastern hemlock (Tsuga canadensis), various hickories (Carya
spp.), American beech (Fagusgrandifolia), and elms (Ulmusspp.). Thesefloraprovideimportant forage,
nesting, and cover habitat for avariety of woodland species. A more comprehensivelisting of woody tree
and scrub shrub vegetation islocated in Appendix D.

Stream marginsthroughout the watershed are composed of several speciesof riparian vegetation.
Dominant emergent vegetation observed included deer-tongue grass (Dichanthelium clandestinum), rough
sedge (Carex stipata), fox sedge (Carex vul pinoidea), Canadarush (Juncus canadensis), soft rush
(Juncuseffuses), jewelweed (Impatiens capensis), wool grass (Scirpus atrovirens), and tussock sedge
(Carexstricta). The scrub/shrub community isdominated by silky dogwood (Cornusamomum), red-
osier dogwood (Cornusstolonifera), smooth ader (Alnus serrulata), and multiflorarose (Rosa multi-
flora); whilethetree community consistsprimarily of eastern hemlock (Tsuga canadensis), American
hornbeam or blue beech (Carpinuscaroliniana), black cherry (Prunus serotina), and birch (Betula spp.).
Theseriparian and wetland plant speciesfunctionto ater floodwater flow, retain sedimentation and toxins
from upland areas, stabilize and shadethe stream margin, and deliver detrital matter to the stream.

Theheavily mined areas of the watershed are characterized by dense stands of red pine (Pinus
resinosa) mixed with pioneer species such as eastern cottonwood (Popul us deltoides) and bigtooth aspen
(Populusgrandidentata). Inadditionto the soil forming functionsof these pioneering plants, they provide
dense cover and roosting habitat for species such astheruffed grouse.

Herbaceous vegetation throughout the watershed consistsof avariety of temperate grassesand
wildflowerscharacteristic of western Pennsylvania(Appendix D).

2. Exotic/Invasve

Exotic andinvasive speciestypically interact with native vegetation and competefor resourcesthrough
aprocesscdledinterspecific competition. More specificaly, community interactionsamong exotic/invasive
and native speciesinvolvesinterference competition eventua ly leading to competitiveexcluson. Asthe
nameimplies, thisprocess occurswhen an exotic/invasive speciesinterfereswith anative species accessto
aparticular resourcethrough some superior adaptation. Interference might includethe consumption of a
nutrient limitedin availability, the modification of environmental conditions, alack of natura enemies, or the
releaseof toxins(i.e., allelopathy) (Smith, 1990). Inthiscompetitive situation, one species(usually the
exotic/invasive) reproducesrapidly enough to prevent the popul ation increase of another, sothat it will
reducethat populationto extinction or excludeit from thearea(Smith, 1990).

A prolificinvader of Pennsylvania’ swaterways, roadsides, and abandoned industrid Sitesis Japanese
knotweed (Polygonum cuspidatum). Nativeto easternAsiaand firstintroduced to NorthAmericainthe
late 19th century, this specieshasbecome a serious problem in the Eastern U.S. whereit overwhelmsand
replacesnative vegetation (Seiger, 1997). Japanese knotweed first takes hold where human encroachments
to riparian corridorsand waterways have occurred. Once established, it formslarge, monoculturesthat
displacedl nativevegetation. Thepresenceof thisnoxious, invasive plant may resultinincreased erosion
problemsdueto shallow rooting and poor bank stabilization.

Stands of Japanese knotweed have been virtually impossibleto eradicatein al areasof the northeast-
ern United States (Seiger, 1997). Some successon newly devel oping communitiesof knotweed hasbeen
demonstrated through manual and chemical controlsbut biologica controlsremain speculative, and only
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very preliminary work hasbeen done. Manual control consistsof digging out therhizomes (root stems
which servein propagation) or cutting thestalks. Researchindicatesthat at | east three cuttings are needed
during the growing season to offset rhizome production (Seiger & Merchant, 1990 cited in Seiger, 1997).
Biocidal chemicashaveaso proved effective against Japanese knotweed but were often undesirabledueto
speciesnon-salectivity and the potential for water contamination. At thetimethisplanwasprepared, only
oneagent, glyphosphate [N-(phophonomethyl) glycine] (i.e. Rodeo™), had been approved for use near
water. Regardlessof theremedy, continued management isrequired and al arelabor intensive. However,
where populationswere small and isolated, those presented represent the best option.

Another widely introduced native of Eurasiathat isquickly gaining afootholdinthewatershedis
poison hemlock (Coniummaculatum) (T Sitler, PENNDOT Engineering District 10-0, personal communi-
cation, February 25, 2000). Not ascompetitive as Japanese knotweed, thisacutely poisonous member of

thepardey family isassociated with waste
placesand riparian areas (Gleason & Cronquist,
1991). Accordingto PENNDOT officials,
poison hemlock has not reached the point of
displacing largeareasof native vegetation, but
thedistrict hasobserved anincreaseinthe
population distribution of thisspecies.

A completelisting of invasive species
includedin PENNDOT’sComprehensive
RoadsidePlan arelistedin TableV-3. These
species have been declared noxiousbecause
they spread very rapidly, are particularly difficult
to control once established, and poseathreat to
agriculture(PennDOT Engineering District 10-0,
1999). Asaresult, their control ismandated by
State Law under PA 1982-74.

Common Name Scientific Name
marijuana Cannabis sativa
musk thistle Carduus nutans
chicory Cichorum intybus
Canada thistle Cirsum vulgare
jimsonweed Datura stramonium
kudzu Peuraria lobata
mile-a-minute Polygonum perfoliata
multiflora rose Rosa multiflora
shattercane Sorghum bicolor
Johnsongrass Sorghum halepense

TablelV-3 NoxiusWeeds Listedin PENNDOT's Comprehen-

sive Roadside Plan

Perhapsthemost rapidly advancing invasive speciesin Pennsylvaniaispurpleloosestrife (Lythrum
salicaria). Thispurple-flowered ornamental wasintroduced to the eastern United Statescirca1800 from
Eurasawhereit waswiddy usedin herbal remedies(Gleason & Cronquist, 1991). Purpleloosestrife
preferswet meadows and moist terrace floodplains, whereit can often befoundin large standsup to 6 feet

tall.

According PennDOT roads de specidists, purpleloosestrife has not beenidentified within Indiana
County but severa large standsdo exist inArmstrong County (T Sitler, PennDOT Engineering District 10-0,

persona communication, February 25, 2000).

Similar to Japanese knotweed, purpl el oosestrife possesses opportunistic reproductive mechanisms.
Reproduction in purpleloosestrifeisboth sexua by seeding and vegetative by adventitiousrootsand rooting
of buried and cut stems. Mechanical controlssuch ashand pulling, tilling, cutting, and mowing tend to
enhancethese reproductive mechanisms unless careistaken to removethe entire plant, seeds, and root

systems.
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Chemical controlslikeglyphosphate [N-(phophonomethyl) glycine] (i.e. Rodeo™) can be used but
research suggeststhat the best solution for controlling purpleloosestrifeisanintegrated pest management
grategy. Thisincludesacombination of several methodsincluding mechanical, chemical, and biologica
controls. Mechanica and chemical efforts should befocused around the edge of the popul ation to prevent
further spreading.

In 1992, abiologica control consisting of fiveinsect species, mostly |eaf-eating beetlesand boring
weevilsthat feed on this plant speciesin Europe, were approved asbiological control agentsin North
America(Vermont Department of Environmental Conservation, 1998). Although there hasbeenintense
testing of these specieswith encouraging results, the use of introduced biological controlsisstrictly enforced
and must be coordinated with the appropriate federal and state environmental agencies.

C. THREATENED AND ENDANGERED SPECIES

ThePennsylvaniaNatura Diversity Inventory (PNDI) isacomprehensive, site-specific database that
describessignificant natura resourcesoccurringin Pennsylvania. Thesystemincludesinformationon
threatened, endangered, and speciesof specia concern; aswell asunique ecological communitiesand
habitats. Withinthisframework, three state agencies sharetheresponsbility of tracking different typesof
organisms. The Department of Conservation and Natural Resources (DCNR) Bureau of Forestry manages
plant species, the PennsylvaniaFish and Boat Commission (PFBC) tracksreptiles, amphibians, fish, and

aguatic macroinvertebrates,
and the_Pe_nnsyI vaniaGame Common Name Scientific Name Status
g;r:nr;jsazg gﬁg&:gﬁsees Puttyroot Aplectrum hyemale PA Rare
Upland Sandpiper Bartramia longicauda PA Threatened

Accordingtothe PNDI, Snuffbox Epioblasma triquetra PA Endangered
threatened speciesare defined Wabash Pigtoe Fusconaia flava PA Endangered
asfloraand faunathat may Round Hickorynit Obivaria subrotunda PA Endangered
?ﬁoﬁgﬁg‘:ﬁgﬂlﬁe Rayed Bean Miusss Villosa fabalis PA Endangered
their regionin Pennsylvania Rainbow Mussdl Villosa iris PA Endangered
Endangered speciesarethose Table V-4 Threatened and Endangered Species Occurring in Crooked

Creek Watershed

organismsinimminent danger
of becoming extinct or extirpated throughout their regionin Pennsylvania. A database search conducted for
the Crooked Creek watershed identified the specieslisted in Table I V-4 asoccurring within or near the
study area(TableV-4).

D. IMPORTANT HABITATS

1. Important Bird Areas

According to the National Audubon Society (1997),
Important Bird Areals(IBA) aresitesof specia significance
to breeding or non-breeding birds, which can bedistin-
guished from surrounding areas. Boundariesmay benatural,
such aswetlands; or human-constructed, such asroadsand
property boundaries. AnIBA should exist asan actual or

Evening Grosbeak (Hesperiphona vespertina)
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potential protected area, or havethe potential to be managed in someway for the benefit of birdsand other
wildlife. Thereisno minimum or maximumsizefor IBA's, however, thel BA should belargeenoughto
meet the habitat requirementsof particular bird speciesduring the season for which the habitat isutilized
(e.g., migratory habitat). At least oneof thefivecriteriabelow must bemet in order to qualify asanIBA:

1. Siteswherebirdsconcentratein significant numberswhen breeding, inwinter, or during
migration

2. Sitesfor endangered or threatened species

3. Sitesfor Pennsylvaniaspeciesof concern

4. Sitescontaining representative, rare or unique habitats, with characteristic birds
5. Sitesfor long term avian research or monitoring

At thetimeof thisreport, no IBA’sexisted within the Crooked Creek watershed, however, duetothe
largely rura nature of thewatershed, potentia areasfor nomination may exist. Onein particular isBlue
Spruce County Park. According to representatives of the Todd Bird Club, studies of avian populationsat
thepark areongoing. Althoughtheresultsso far indicate that the park doesnot qualify for nomination asan
IBA, club representativesare continuing with their data.collection.

2. Riparian Buffer Zones

A riparian buffer consstsof an areaof trees, shrubs, and herbaceous vegetation that issituated within
theinterface between aterrestrial and aquatic habitat. Theecological functionsof ariparianzoneare
extremely complex but can be defined by three processes. Thefirst processinvolvesreducing theimpact of
upland sources of pollution from entering an aguatic ecosystem by trapping, filtering, and converting nutri-
ents, sediments, and various del eteri-
ouschemicals. Thisprocessis
achieved through plant uptake, soil
absorption, or microbia synthesis. A
second process performed by riparian
zonesisin-streamandfringearea
habitat. Benefitstoin-stream habitat
includethermd buffering throughin-
stream shading, streambank stabiliza-
tion, masses of woody vegetation for
fish cover and escape habitat, and
controlling thevel ocity of flood waters
by energy adsorbing vegetation. The
dense vegetation often associated with

f p&\_l‘l an zones pro_w desfri ngg aea . This area of dense streambank vegetation near Gableton isan
habi Fat for terresma_l and_ semi-aquatic example of ahealthy, functioning riparian buffer. Notethe dense
species. Thesehabitatsincludebreed-  root network and in-stream shading function.

ing, cover, nesting, rearing, and resting
areas. Findly, the biomassaccumulated inlargetrees, shrubsand dense herbaceous vegetation provides
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essential food sourcesfor aquatic and terrestrid
organismsthrough detrital inputs, mast, and berry
crops. Infact, detritusformsthe organic base of
thefood web in most |otic ecosystems (Smith,
1991).

Throughout much of Crooked Creek’sbasin,
negligent logging practices, poor land-use planning
leading to excessive urban and residential develop-
ment; and encroachmentsfrom agriculture, live-
stock grazing, and lawns haslead to the eradication
of many riparian areas. According to Frey (1994),
agricultureisthe second largest cause of water
quality degradation throughout the Central Allegh-
eny River watershed. Furthermore, Frey (1994)
attributesthe source of thisdegradation to sus-

Agricultural encroachment, like at thisareaal ong Crooked
Creek near Onberg, resultsin increased sedimentation,
runoff pollutants, and bacterial contamination from
livestock.

pended solids and pathogens originating from the Crooked Creek basin.

Suspended solidsand pathogens are both constituents associated with livestock encroaching on
stream corridors. Theimpactsof livestock access may appear minimal, but consider thefollowing facts

from Dawes(n.d.):

» Asfew as50dairy cowsallowed unrestricted accessto astream for 24 hourscould
contaminatethe equivaent of oneday’swater supply for thecity of Batimore.

*  Onedefecation by adairy cow produces enough bacteriato makethe equivaent of six

swimming poolsunsafefor svimmers.

*  Onecow producesapproximately 5.4 billion fecal coliform bacteriaper day and water with
afecal coliform count of 2 per 100 millilitersisunsafetodrink. Thistrandatesinto enough
bacteriato contaminate over 10 million gallonsof water.

Examples of streambank fencing (left) and re-vegetation of riparian corridors (right).
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Thebest solutionsfor controlling the problem are streambank fencing and the mai ntenance or estab-
lishment of riparian buffersto keep livestock out of the stream. Additional measuresincludethe use of
livestock watering facilitiesthat areremoved from the stream, the use of rotational grazing, and vegetated
filter stripsthat remove sedimentsand pollutants beforethey reach the stream.

3. Farm Game & Forest Game Programs

Two wildlifemanagement programs, the cooperative Farm Game Program and the Forest Game
Coop, areavailablethrough the PGC. Both aredesigned to increaserecreationa opportunitieson private
landsfor hunterswhile promoting management of the state’ swildlifeand habitat resources.

In 1999, the cooperative Farm Game program comprised a statewide network of 186 private
projectsin 59 counties, which opened nearly 2.5 million acresof private property to public hunting. The
projectsinvolve over 21,500 private landownerswho have agreed to sign an agreement with the PGCto
keep their lands open to public hunting. In exchange, the PGC provideslandownerswith seedlingsfor
creating or augmenting wildlife habitat, informationa and directiond signs, law enforcement patrols, technica
assistancefrom the Commission’snatural resource specialists, wildlife seed mixtures, and border cuttings
around agriculturd fieldsto provide edgeand trangtiond habitat.

The Forest Game Coop iscomprised of forest, coal and gas
companies, water authorities, and privateindividuas. Toqualify for
thisprogram, aminimum of 1000 acresisrequired. Inreturnfor
permitting public accessto their properties, cooperatorsreceivethe
sameincentivesaspartici pantsin the Farm Game program.

Theagriculturd land use preva ent throughout much of the
Crooked Creek watershed makes both programs attractive mecha-
nismsfor improving both terrestrial habitat and recreational opportu-
nities. Asindicated on Figure 11, several hundred acresof Farm
Game and Forest Game Coop landsare concentrated along therural
northern perimeter of thewatershed.

4. Natural Heritage Inventory Areass

Aspart of aninitiativeto uncover Natural HeritageAreasin
Pennsylvania, the Western PennsylvaniaConservancy conducts
Hunting s a popular sport throughott Na_tural Heritage I nveptori &sf(_)r interested coun_ti es. The results of
the Crooked Creek watershed. aninventory providesinformation onareasof unique and significant

floraand faunacommunitieswithinthe state. Thisdatacan beused
inpart for planning for biologica diversity enhancementsand ecologica protection within specificregionsor
watersheds.

During the preparation of thisplan aNatural Heritage | nventory had not been performed for
Armstrong County, while Indiana County had declined the preparation of aninventory.
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V. CULTURAL RESOURCES

A. RECREATION
1. Typesof Fecilities
a) Public

1) Rail-Trails

I ndiana County isone of nine southwestern Pennsylvaniacountiesparticipating intheAmerica's
Industrial Heritage Project (ICOPD, 1990). Thegoal of the project isto foster economic development by
building tourism through the county’srich industrial heritage. 1n 1990 the county commissionerssubmitted
the Indiana County Heritage Preservation Plan , which outlines main heritage themesfor IndianaCounty and
potentid projects.

One part of the heritage plan focuseson Indiana County’srail-trail network (Figure 12). Thisnetwork
providesseveral functions, most notably therecreationa and economic benefit to the surrounding communi-
ties. Rail-trailsalso serveto preserve greenways, link cultural and historical resources, provide access
between communities; andin

some cases, serveastransportas | Name/Segment L ocation Length (mi) Status
tion CO_I'I’I (?OI’S. At the heart of Ghost Town Trail Dilltown, Indiana County to Nanty Go,| 16finished, atially o
theregion’sdevelopingtrail Carbria County 195planned | Py OPen
network isthe completed Ghost
Town Trail (TabI eV- 1) s which C& | Trail Revioc tcoarvr\;h?teol\gi" ?OSSi ng. 2 under construction
extendsbetween Nanty Gloin ratoiny
CambriaCou Dilltownin i

’ nty and ow! Baker Trail Allegheny Nationa Forest to Freeport, 141 open
IndianaCounty. Featuresaong PA
thetrail includeBlacklick Creek, _
severa ghost towns, the Great g; tahrmkln Yatesboro, Arrstrong County 4 open
Blacklick Valley Naturd Ares, _

Hoodlebug Trail | 1mile south of Homer Gity to Indiana 6 partially open

wildife, a.‘]d thepotet_wtld for . Table V-1 - Completed Trails in the Vicinity of the Upper Crooked Creek
lumber, railroad, andironmaking  \nurerched

interpretation. Just west of

Dilltown, another trail along Blacklick Creek hasbeen proposed (Ghost Town Trail Future Extension) andis
currently under study. If constructed, thistrail would tie-in with the Ghost Town Trail tothe east and the PA
Route 119 Bikeway to thewest. The PA Route 119 Bikeway ispart of animprovement project along the
existing PA Route 119. Thebikeway will travel north to apoint approximately 1 mile south of Homer City.
TheHoodlebug Trail then continuesfrom the northern terminus of the PA Route 119 Bikeway into Indiana.
Featuresal ong thisproposed section would include Blacklick Creek, the ghost town of Claghorn, Buena
Vigtalron Furnace, the Josephine Blast Furnace site, and State Game Lands (SGL.) 276.

Also partially located withinthe watershed isthe completed 141-mile Baker Trail that connectsthe
Allegheny Nationa Forest with Freeport, PA. Anapproximately 15-milesection of thetrail parallelsthe
Armstrong-Indianacounty line between Mahoning Creek Lake and Shelocta
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Name/Segment Location Length (mi.) Status
_Sev erd aj.dltl ond potentid ral-trails B& O/32059  |ArMstrong County to 22 abandoned
wereidentified inthe Crooked Creek Juneau
watershed and aresummarizedin Table V- Indiana Jefferson County to %2 active
2 Branch/32048A Creekside ’
Indiana Creekside to Homer 15 out of service
. i Branch/32048C City
L ocated in the southern portion of : : : :
. . Ridge Creekside to 17.08 active from Creekside
thewatershed, an ﬂDPFOXI matdy 15'm| | e Secondary/32048B Clarksburg ’ to Shelocta
section of theformer Baltimore& Ohio Keystone Power Sheloctato o ive
Railroad extendsfrom Homer City to Plant/32055 | Armstrong County

Creekside (TableV-2). Owned by the Table V-2 - Rail Line Data for the Upper Crooked Creek Water shed
CSX Corporation, six milesof thisrall

corridor (also known asthe Creekside Extension) wasincluded inthe Heritage TrallsPlan, and lUPhas
expressed aninterest in acquiring aportion of thecorridor. Highlightsof the potential trail include an ap-
proximately 2-mile section adjacent to McKee Run, a 690 foot tunnel, the historic mining town of Ernest,
and multiplebridges. If determined feasible, thisrail corridor would also serve asadirect link between Blue
Spruce County Park, downtown Indiana, Ernest, Creekside, and the devel oping trail and greenway net-
work throughout southern IndianaCounty.

Another potential rail-trail isa22.2-mile segment of the abandoned Buffalo & SusquehannaRailroad
situated between Juneau and Sagamore (TableV-2). Themajority of thissegment isowned by the
Koval chick Salvage Company of Indiana, PA, and wasincluded inthe Heritage Trails Plan and the Indiana
County Heritage Preservation Plan. Thetracksand tieshave been removed along thissegment, aswell as
severd bridgesinthePlumvilleregion. Recreationad featuresof thepotentid trail includethehistoric
McCormick Mansion, several bridges, Amish settlements, awinery and cheesefactory, craft shops, the
historic mining town of Sagamore, Bullfrog Campground, stretchesa ong Mahoning and Plum Creeks; and
potentia linkswith KeystoneLake, Baker Trail, and Great Shamokin Trall.

Two additional segmentsof theformer Baltimore& Ohio Railroad existin Creekside. Thefirstisan
active 26.2-mile segment which heads north, passing through Chambersville, Marion Center, Hamill, and
Rochester Millsbeforeintersecting with the Sagamore to Juneau segment at Juneau (TableV-2). This
sectioniscurrently owned by Norfolk Southern and features numerous bridges, accessto Blue Spruce
County Park, and milesof scenic vistasof Crooked and Little Mahoning Creeks. The second, also owned
by Norfolk Southern, isan approximately 17-mile segment of the samerail that heads south along Crooked
Creek through Shel octabeforeterminating at Clarksburg (TableV-2). Although activefrom Creeksideto
Shelocta, thissegment isabandoned from Shel octato Clarksburg. Highlightsof thispotentid trail include
the Thomas Covered Bridge, scenic vistas of Crooked Creek, and accessto Shady Side L ake.

An active segment of theformer Baltimore& Ohio Railroad intersectswith the Creeksideto
Clarksburg segment at Shelocta(TableV-2). Owned by Keystone Power Plant, Norfolk Southern oper-
atesfreight over this4.3-mile potential rail-with-trail. Featuresincludeaccessto Shady SideLake, seven
bridges, and apotential link tothe Baker Trail.
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2) Parksand Campgrounds

Although not acomprehensiveinventory, Table V-3 listssome of the parksand recregtiond facilities
identified within thestudy area. Additionaly, the Charbert Farm Bed & Breskfast located in Sheloctaand
the Farnsworth House Bed and Breakfast |ocated in Marion Center wereidentified.

Facility M unicipality Acreage Amenities

Armstrong Township Park Armstrong Township unknown unknown

Lake, hikingtrails, horseback trails, nature programs, cross-

. 420land country skiing, anphitheeter, grills, play grounds, comfort
Blue Spruce County Park Rayne Township 12 water stations, handicap access, lodge, pavilions, telephone, sledding,
softball field, visitor center, volleybdl court
291and
Shelocta Community Park Armstrong Township 2 water Ballfields, playground
0.5 stream miles
Campsites, electric, water, sewage, dump station, fishing,
Wheel-In Campground Shelocta Borough swimming
. . Picnic pavilion, BBQ pits, play ground, ball fields, basketball
Creekside Borough Park Creekside Borough 15land couIts, restrooms
Baseball , softbal, and footbal fields, track, basketball courts,
Marion Center High School | East Mahoning Township 25land fitness rooms, auditorium, swimming pools, arts/crafts rooms,
restrooms
Marion CeﬂF':ef kCommunlty Marion Center Borough 20land Baseball fields, tot-lot, picnic pavilion,
ar
White Woods Nature Center White Township 245 land 5 miles hiking and nature trails, 3 miles x-country skiingtrails
Basketbal courts, tot-lot, gy mnasium, restrooms, food
Elderton Elementary School Hderton Borough 85land A

Baseball fidds, soccer field, basketball courts, gy mnasium,

Elderton High School Elderton Borough 22and wrestlingboxing rooms, tennis courts, arts/craft rooms,
restrooms, food facilities

Basebdl fields, soccer fidds, tennis courts, basketbal courts,

Eldertor/Plum Creek Area

Hderton Borough 13.4land racquetball courts, tot-lot, picnic pavilions, restrooms, food
Park facilities
Plumville Parks (2) Plumville Borough unknown unknown

Table V-3 - Parks and Recreational Areas in the UpperCrooked Creek Watershed

Ballfieldsand community parksare commonplacein Thewestern perimeter of Blue Spruce County Park
many of the small towns and boroughs within the and the breast of Cummings Dam.
watershed.
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L ocated six milesnorth of Indianainthe central part of the watershed, the 420-acre Blue Spruce
County Park isthe only county owned park inthe study area. Park accessisprovided viaPA Route 110.

Numerousamenitiesareavailable at the park, which featuresa12-acrelake associated with
CummingsDam. Thelake, whichisstocked withtrout, offersangling opportunitiesfor loca fisherman. The
park’s68 speciesof treesand shrubs, 170 speciesof wildflowers, and 15 different speciesof ferns,
coupled with 6 milesof hikingtrails, horseback trails, nature programs, and cross country skiing makeit an
attractive opportunity for outdoor enthusiasts. Other facilitiesinclude an amphitheater, charcod grills,
playground, comfort stations, handicap access, horseshoe courts, lodgefacilities, pavilions, telephone,
dedding, softbal field, visitor center, and volleyball court. Another highlight of the park isitsextensivetrail
network consisting of seven hikingtrails(Map 1).

3) Fishing

In 1998, Pennsylvaniasupported 363 ClassA wild trout stream sectionstotaling over 1103 miles, 101
Wilderness Trout Streams, and nearly 1600 stream sectionswith verified trout reproduction (PFBC, 1998z,
PFBC, 1998b; PFBC, 1999a). Of these, Indianaand Armstrong Counties accounted for only 13 repro-
ducing trout sectionsand only one of these, Crooked Creek, waslocated within thestudy area. No Class
A or Wilderness Trout Streamswerelocated inthe study area.

In addition, of thethousands of Approved Trout Watersin Pennsylvania(watersthat meet criteriato
be stocked by PFBC) only the North Branch Plum Creek occurswithin the study area (PFBC, 1999b).

Accordingto PFBC (1997), before astream can qualify for the Hatchery Trout Subprogram, severd
biological, chemical, and socia factorsmust beevaluated. Theseinclude:

» thedatusof wildtrout populations
e dreamsze

* recreationd use

» potentia public access

* |andownership

* proximity to population centers

Althoughindividuad streamssectionsinthe study
areawerenot evaluated for their trout stocking
potential, observationsmade during quaitative stream
sampling and acanoetrip suggested that the primary
factor limiting trout stocking waswater quality. A
more comprehens vediscussion of water quality is
located in the Water Resources Section of thisdocu-
ment.

Thefollowing named lakeswereidentified within
the study area: Shady Side L ake, near Shelocta;

Cummi nqs ng near\lf;lr;eg'l_';keysmne kﬂd(le hear Water quality datacollection along Crooked Creek’smain
Sagamore; and Green Velley Lake, near Mclntyre stem near Creekside.
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(Figure2). Although noneof theselakeswere
managed by the PFBC, theAtwood and Numine
(Keystone) PFBC boat accessareaswere
identified on KeystoneLake. Inaddition, Key-
stone Lakeismanaged under the PFBC Big Bass
Specia RegulationsProgram. Under thispro-
gram, fishing for largemouth, smallmouth, and
spotted bassmay islimited to between January 1
toApril 16 and June 12 to December 31. Also,
theminumum sizefor harvest isincreased to 15
inchesandthedaily limitisreducedto 4 (PFBC,
1999b).

SevereAMD, like along this stretch of Crooked Creek near
Fulton Run, is one of the primary pollutants prohibiting the
propagation of naturally reproducing trout fisheries.

4) Golf Courses

Bryan Hill Manor Golf Courseand the IndianaCoun-
try Club are both | ocated a ong the extreme southeastern
perimeter of thewatershed.

5) Hunting

Although therewere no state gamelands (SGL)
identified withinthe Crooked Creek watershed, asdis-
cussed under the Biological Resources Section, the Pennsyl-
vaniaGame Commission’s(PGC) cooperative Farm Game
and Forest Game Coop programsrepresent statewide A P_enn_wlvani aNative Brook Trout (Salvelinus
networksof privatelandowners, aswell asforest, cod, gas ~ Fotinalis).
companies, and water authoritieswho permit the use of their
landsfor public hunting. Several hundred acres of these coopsare concentrated in the headwater region of
thewatershed (Figure 12).

Statisticson thenumber of small game and waterfowl hunting tripsand harvest rateswerenot avail-
able, however, TablesV-4 and V-5 liststhe harvest statisticsfor whitetail deer and black bear over the past
sevenyears.

6) Potentia FutureAttractions

Asoutlinedinthe IndianaCounty Heritage Preservation Plan (ICOPD, 1990), several projects
throughout the county represent future tourist attractions and opportunitiesfor increased economic devel op-
ment. Most of the projects proposed are conceptud in nature, and detailed feasibility studieswould need to
be conducted before devel opment could occur. Some of the projectsidentified by ICOPD (1990) are
summarized below.

Coal Town Tours- Thisproject would consist of toursand interpretation of IndianaCounty’s
historical coal centers. Clymer wasinitially suggested becauseit wasthelargest coa town
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Antlered Antleress Antlered Antleress

Year Bear Year Bear
Deer Deer Deer Deer
1993 26 3489 4241 1993 14 3097 2980
1994 36 4085 6396 1994 9 3335 5721
1995 71 4140 5900 1995 31 3415 4996
1996 38 3593 4227 1996 20 3235 3901
1997 30 4164 5133 1997 13 3785 4448
1998 23 4474 5680 1998 18 4168 5289
1999 51 4517 5919 1999 12 4199 4590
2000 45 5139 6515 2000 38 4495 7116
Table V-4 - Indiana County PGC Harvest Satistics Table V-5 - Armstrong County PGC Harvest Satistics

inthe county and hasnumeroussites
of interest. Other townsincluded Ernest, I selin, Lucernemines, Rossiter, Heilwood,
Commodore, Whiskey Run, and numerous other mine patch and ghost towns.

Exhibitsand/or areplicarelating to the early salt industry - According to ICOPD (1990)
thisindustry marked the beginningsof theindustria revolutionin IndianaCounty. Steam
enginesand coal were both used for thefirst timein the county because of the salt industry.

Tours of Operating farms and Christmas tree
nurseries- Farmswould offer demonstrationsin
milking, hay making, harvesting crops, Christmas
treefarming; aswell asrecreational opportunities
such ashorseback riding, swimming, and hay
rides. Farmsmay a so create exhibitsfeaturing
antiquefarmtoolsand equipment.

Natural gas exhibits contrasting old and new
methods- Thisintepretation mightincludea
replicaof ahistoricdrilling derrick and a
discussion of old-fashioned methods, followed by avisit to an operatingwell or an
equipment depot whereaguided tour would highlight modern drilling methods.

Historic coal mineat Iselin.

Seam train excursions from Indiana to
Punxsutawney - This project would
utilizetheformer Buffalo, Rochester, &
Pittsburgh Railroad whichistill
operational. Builtin 1903 - 1904, this
rail passesthrough several coal patch
towns, onetunnel, and severa bridges.

A historical drama on a theme of local
and regional history - Plansfor this
project involvethe construction of an

outdoor ampitheater or indoor facilityto  Amish Horse and Buggy near Smicksburg.
produce historical drama
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Cherry Tree Joe Lumber man and Raftsman Festival - Known asthe U.S.’soriginal Paul
Bunyan, Cherry Tree Joelived in Cherry Treeand worked asaraftsman. A Lumberman
and Raftsman Festival could be organized in Cherry Treeincluding folk artsand crafts, bake
saes, games, lumberman competitions, and raft and canoeraces.

b) Private
Theonly privatefacility identified within the study areawasthe Shelocta Sportsmen’s Club and Lake.

B. ArRCHAEOLOGICAL AND HiSTORICAL

1. Historical Overview

Indiana County’srecorded history began circa1727 when JamesL eTort, aFrench trader, established
an NativeAmerican trading post near thetown of Shelocta (Historical and Geneologica Society of Indiana
County [HGSIC], 2000). Throughout the early 1700s numerousother traderstravel ed through the county
including famousfrontiersmen Conrad Wei ser, Peter Shaver, Benjamin Franklin’sson William, and John
Harris, Sr. who established Harris sFerry at what isnow Harrisburg.

In 1756, at thetime of the French and Indian War, Lt. Col. John Armstrong led the 307-man Second
Battalion of the PennsylvaniaRegiment from Fort Shirley, inwhat ispresently known asHuntingdon County,
to overtakethe Kittanning Path, awidely used Indian trail that paralelsthe current US Route 422. Inwhat
becameknown asthe Battle of Blanket Hill, Armstrong and his men attacked and overtook the I ndians near
town of Kittaning. Theroute, which wasrenamed theArmstrong Path, isnow preserved by the Armstrong
Trail Society and used for hiking and nature studies.

The southern portion of Indiana County was purchased by Thomasand Richard Penn, sonsof William
Penn, fromthe lroquois Confederacy or “ Six Nations’, in 1768 inthefirst Treaty of Fort Stanwix. Theline
of purchase, which extends acrossthe center of the county, isknown asthe purchaselineandiscommemo-
rated by amonument at Cherry Tree.

In 1784, the Pennssigned the second Treaty of Fort Stanwix with the Native Americansfor the
purchase of the northern section of the county, which became part of Northumberland County. In 1795,
Lycoming County was created from part of Northumberland and |ater became Indiana County.

Theareasto the north and south of the Purchase Linewerejoinedin 1803 by the Pennsylvania
Legidature, forming IndianaCounty. Shortly after formation, competition for the county seat developed. In
1805 George Clymer of Philadelphia, asigner of both the Declaration of Independence and the US Congti-
tution, donated approximately 250 acresto be used asthe county seat, which later becamethe town of
Indiana

In 1806, dl officia businesswastransferred from Greensburg, and thefirst session of the Indiana
County Court washeld at Peter Sutton’sTaverninthetown of Indiana. Four yearslater, thefirst county
courthousewas constructed. During this period the county’s population was 1,214 people according to the
1810 census. 1n 1816, the sameyear Pittsburgh wasincorporated asacity, thetown became known asthe
Boroughof Indiana.
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Also early inthe 1800s, transportation began to develop rapidly. In 1807 Frankstown Road was
improved and tolls collected when it became aturnpike. Later in 1825, the successof the Erie Canal in
New York state and the Schuylkill Canal connecting Pottsvilleand Philadel phia, initiated the Cand Age.
ThePennsylvaniaCanal, linking Pittsburgh with Philadel phiaby aseriesof waterwaysand railroads, began
in 1826 with the Conemaugh River comprising acritical link. By 1829, canal boatswere common at towns
likeBlairsvilleand Satsburg, and by 1834 the canal was operationd aong itsentirelength. However, use
of the cana would last only 30 years, being phased out by amore efficient railroad systeminthe 1860s.
The period between the 1830 and 1840 a so saw Indianadevel op asaloca center for abolitionists, with the
county serving asoneof themail linesfor the Underground Railroad.

Thefirst large scaleindustry in the county wasthe manufacture of salt, which wasaccomplished by
evaporating salt water pumped from wellsthroughout the county. Theindustry’scenter, located inthe
southwestern part of the county, was aptly named Saltsburg.

Asearly as 1795, the burgeoning coal mining industry began to makeitsmark throughout the county,
soon rivaling farming asthe backbone of thelocal economy. Numerousiron furnaceswereconstructedin
the 1830s, but operations ceased when timber used for making charcoa became scarce. Charcoal fuel was
soon replaced by the more efficient coke, and by 1905 coke production becameadriving industrial force
with the construction of beehive coke ovensat Ernest.

Morerecently, Indianahasbeen noted asthe birthplace of film star immy Stewart, aswell asthe
Christmas Tree Capitol of theworld, marketing over onemilliontreesannualy (IndianaCounty Tourist
Bureau, 2000).

Another notableand often overlooked native of IndianaCounty istheinternationally known writer and
novelist Edward Abbey. BorninIndianaHospital in 1927, Abbey spent thefirst 21 yearsof hislifeinthe
areanear Home, PA, beforemoving to theWestin 1948. Intheyearstofollow, hisliterary work would
receiveworld-wide recognition, with Abbey winning aFulbright Fellowship to Edinburg University in
Scotlandin 1951, aWallace Stegner Creative Writing Fellowshipto Stanford in 1957, and aGuggenheim
Fellowshipin1974.

Theauthor of over 20 books, Abbey became perhaps best recognized for his storiesabout the
canyons and deserts of the American Southwest where he hasbeen called the“ Thoreau of theAmerican
West”, attracting an amost cult-likefollowing. Infact, hisbook Desert Solitaire, acollection of essays
about thered rock country of ArchesNational Park and Canyon-landsNational Park in Utah, isconsidered
by many criticsasthe best twentieth-century book about the natural world (Cahalan, 2000).

Despite thefrequent referencesto hisnativeregion, which are apparent in most of hiswritings; his
work was, and remainstoday, largely unknown to Western Pennsylvanianatives. Hisanonymity isironic as
Abbey himself considered the Indiana County heritage crucial to hisvoiceasawriter (Cahaan, 2000). His
sdlf-proclaimed masterpiece The Fool's Progressis autobiographical and deal swith hisboyhood adven-
turesaround Crooked Creek and hiseventual return home. According to Cahaan (2000), Abbey’sintense
desirefor hometown recognitionisreflected in the story when Abbey’ sautobiographica protagonist, Henry
H. Lightcap, comesupon ahistorical marker honoring theauthor.
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Although hereturned to thelndianaUniversity of Pennsylvania(lUP) and Home, PA several times
throughout hiscareer, Abbey never recelved therecognition hedid el sewhere. Sadly, following hisdeathin
Tuscon, Arizonain 1989, initia proposa sto hishomestatefor ahistoric marker commemorating hiswork
were met with thereaction, “Who'sEdward Abbey” (Cahalan, 2000). Shortly afterwards, friends of
Abbey including Robert Redford, Kirk Douglas, and otherswho knew himwell, wroteletters of support for
the historical marker. The historical marker was approved and dedicated by PHM C in September 1996 on
USRoute119inHome, PA.

2. Historical Sites

A review of the Nationa Register Listed Individual Proper-
tiesand Historic Digtrictsin Pennsylvaniaand Properties Deter-
mined Eligibleby the Bureau for Historic Preservation (Pennsylva-
niaHistorical & Museum Commission[PHMC], 1997) identified
four National Register Listed covered bridgesinthewatershed
(Figure 12, TableV-6).

L ocated along T-890 and spanning Crooked Creek, the
Kintersburg Covered Bridge was constructed in 1877 at acost of
$893. Named for Isaac Kinter, alocal storekeeper, Kintersburgis
theonly HoweTrusscovered bridgein IndianaCounty. Located to theeast near thevillage of Davisare
the Trusal and Harmon Covered Bridges. Both structures span Plum Creek South Branch. The Trusal
Bridgewas constructed in 1870 and isknown locally as Dice sBridge, whilethelarger Harmon Bridgewas
erectedin 1910. Thelast of Indiana’s covered bridges, the Thomas Bridge, spans Crooked Creek near
Fulton Runand wasbuiltin 1879 for $540 by Amos Thomas. At 93 feet, the ThomasBridgeismorethan
twicethelength of the Harmon Bridge and isthe county’sonly covered bridgein usetoday.

Inadditiontolistingsonthe Nationa Register of Historic Places, numerousbuildingsand structures
have been determined to bedligiblefor listing on the National Register. A review of two IndianaCounty
Higtoric Sites Surveys (Indiana County Planning Commission [| CPC], 1985a, 1985b, 1989) and the
Armstrong County Historic Site Survey (Armstrong County Department of Economic and Communtiy
Development [ACDECD], 1982) identified thefollowing resourcesaseligiblefor listing onthe Register.

Marion Center Borough

Name M unicipality PHM C Status
ArChite_Ctu_reWithi nMarion R.H. Harbison House Y oung Township Hligible
Center owesitsinfluencetothe
Borough' srootsasan economic Buffalo, Rochester, Various Eligible

trade center. Of the 19 structures Pittsburgh, Reiway

surveyed within theborough, eight Thomes Bridge Armstrong Township Listed
buildings have been determined Kintersbur
il : _ g Covered . ;
eligiblefor National Register status Bridge Rayre Townshp Hsted
and arediscussed bel ow. Harmmon's Covered Washington Towrship Listed
Bridge
Trusal Covered Bridge | Washington Township Listed

Table V-6 - PHMC Historical Stesin the Upper Crooked Creek Watershed
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The Kintersburg and Thomas Covered Bridges are both listed on the National Register of Historic Properties.

Located on Manor Street, thefour story, wooden frame Marion Center Milling Company was con-
structedin 1912. Themill’slack of design features makethisaprime example of the Vernacular Utilitarian
syle. Themill isalso representative of Marion Center’ soldest industry. A similar Vernacular Utilitarian style
structureisthe Co-Operative Creamory (1913) located on South Manor Street. Primarily responsiblefor
producing bottled milk and churned butter, thisbarnlike structurewith centered cupolaexemplifiesMarion
Center’stieswithitsrura environment.

Built for John K. Thompson, one of the borough’smost prominent physiciansand alater politician, the
Vernacular Four Over Four style Thompson residencelocated on Main Street wasapopular stylein
Pennsylvaniafrom 1820to 1860 (ICPC, 1985a). Characterized by four roomson each of itstwo stories,
thisparticular houseisrecognized for itsarchitectural contribution and itsassociation with commerceinthe
community.

The Rochester House was constructed in 1861 for John C. Rochester, aprominent local businessman.
Inadditiontotherarity of thisHigh Style Greek Reviva designin northern Indiana County, the Rochester
Houseisrecognized for itsassociation with Marion Center’ smost prominent merchant.

Theformer Marion Center Schoolhouse on Factory Street was constructed in 1901. ThisColonial
Revivd structurewas used for education until 1929 and exemplifiesearly educationa dwellingsof the

period.

Alsolocated on Factory Street isthe Park House, named
for itsowner Robert Park the son of Marion Center’sfirst
settler and founder in 1808, John Park. Modeledinthel-
Housetradition, whichwasapopular style of farmhousefrom
1840 t01900, the Park House was constructed circa 1840 and
istheonly resourcerelating directly to thefounding Park family.

Another [-Houselocated on Main Street isthe Walter H.
Klinang House. Recognized asbeing theonly 19th century
brick I-Housein Marion Center (ICPC, 1985b), the Eastlake Main Street Marion Center.
style spindelwork of thefront porch addsto the significanceto
thisproperty.
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Marion Center’sonly National Register Eligible exampleof the Vernacular Commercid styleisthe
abandoned Blacksmith shop constructed and operated by NorrisE. Barr, circa1911. Althoughin need of
sgnificant restoration, the shop isrepresentative of Marion Center’srootsintherailroad and miningindus-
tries.

Ernest

Originally designed by the Jefferson and Clearfield Codl
Company asamode mining town, Ernest wasonce hometo
over 200 company houses’ built by Hyde, Murphy, & Co
(ICPC, 1985h). Thesedwdlingsfeatured littlestylistic detail
and were designed to house one or two workersand their
families. Accordingto |CPC (1985), Ernest’ sbest example of
the company-built worker housesislocated on SR 110. This
unusual duplex stylecompany houseisrecognized for itsdirect
redtionship with theinitia establishment of thecommunity and
itsassociation with themajor industry of thetown.

Marion Center Hotel

RayneTownship

Spanning thewidth of Crooked Creek near Chambersville, Rayne Township, isan excellent example
of aPratt Truss Railroad Bridge constructed in 1903. Although the bridge’sestimated date of construction
isrelatively recent, it provided anintegral crossing for the Batimore and Ohio Railroad duringitsheaviest
usethroughout thefirst half of the 20" century.

From 1898 to 1904, the Buffalo, Rochester, and Pittsburgh Railroad constructed railroad linesthat
connected Punxsutawney and Indiana. Therailroad’spurpose, after itsfina stage of constructionin 1904,
wasto transport extracted mineralsfrom therich IndianaCounty codfields. After several transfersin
ownership, theB& O Railroad purchased thelinesin 1932. Although therailroadisnot heavily used today,
it remainsinexcellent condition. Becauseof itsarchitectural and
historical significance, therailroad bridgemay beéligiblefor
listingonthe National Regigter.

Named for an early landowner A.E. Cummings, Cummings
Damwas constructed in 1908 by the Buffalo, Rochester, and
Pittsburgh Railway. Later enlargedin 1912, the primary reason
for constructing the dam wasto protect thelocomotive equip-
ment from polluted waters. Asaresult of mining activitiesinthe
upper watershed, many of the streamswere contaminated with
AMD, whichtrandated into agreat expensefor therailroad
when highly corrosive, acidictributary watersfouled thelocomo-
tiveboailers. To combat the problem, therailroad quickly began purchasing enormoustractsof surrounding
landinan effort to control pollution and protect thewaters. Theresult wasthe construction of Cummings
Dam and thereservoir associated withit.

Coa Minesat Ernest
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Althoughinsignificant need of restoration, remnantsof the41 acre L ezanic Farm and Homestead
can still befound along theVistaRidge Trail in Blue Spruce County Park. All that remainstoday isthe
stonefoundation and awell. Thesite' suseasaninterpretivesitewould require extensivetrash removal
and the clearing of much vegetation.

I ntact remnants of the Getty Homestead include abarn foundation and asmall outbuilding which can
be seen dong the Getty Trail in Blue Spruce County Park. Unfortunately, overgrown vegetation and years
of neglect prohibit the sitesuseasaninterpretive area.

PumvilleBorough

Likeother “cod patch” townsof theregion, Plumville sarchitecturewasheavily influenced by the
construction of Buffalo and SusquehannaRailroad and |arge scale mining thoughout thearea. According
to ICPD (1985a), eight structures appear to beeligiblefor National Register statusand are discussed
bel ow.

Theonly remaining structure of the Greek Reviva styleleftin Plumvilleislocated at theintersection
of PA Route 85 and Smicksburg Street. Constructed circa 1850 and originally thought to function asthe
borough’spost office, thispresent day beauty sal on was once used asresidences and officesfor two of
Pumvilleésphysdans

TheWoodworth residence, located on Main Street, was constructed circa 1900 - 1910 and has
been described asthe best example of the Colonia Revival styleintheborough. Accordingto ICPD
(1985h), thiswasatime of rapid growthin Plumville, initiated by thelarge-scale coal mining operations
developinginthesurrounding regions. Theorigina builder of the houseisunknown but it isrumored that
the house was purchased by Governor John S. Fisher for hissister.

One of two excellent examplesof aVernacular Commercia stylestructureintheboroughis
L ukehart'sHardware Store (ICPD, 1985b). Characterized by afalsefront extending abovetheroof line
to makethe building appear larger from the front, the store was constructed circa 1900 - 1924.

Oncea19th century hotel, Helen’sLaundromat on Main Street isaclassic structure exhibiting the
Four Over Four vernacular style. Constructed circal871, the
building'shistory asalarge, wood-framehotel issignificant due
totheintegral part that these structuresplayed inthe* market
square” atmoshperealongMain Street (ICPD, 1985b).

Another excellent exampl e of the Vernacular Commercial
syleisthePlumville Dry Cleanershbuilding, asolocated on
Main Street. Aswith other smilar commercia structures, this
fasefront stylewaswidely used during the early part of the
century when small communities, likePlumville, wereexperi-
encing rapid devel opment asaresult of thecoa mining and
railroad industries (ICPD, 1985b).

Main Street Plumville
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Located on the south side of Main Street, the Griffith Residencewas constructed circa1880andis
considered significant for itsVernacular Eastlake styleand integrity (ICPD, 19853).

ThePlumville Schoolhouse on Main Street was constructed circa 1905 and its Colonia Revival styling
isrepresentative of frame schoolhouses of the period (1985b). Shortly after itsconstruction, the school was
moved in 1909 and the second half of the structurewasbuiltin 1916.

Thelast resourcein the borough determined to bedigiblefor National Register statusisthe Hal sey
Resdencewhichisaclassic Bunga ow/Neo-Classical design. Again, asaresult of thecoa miningand
railroad industries, mgjor residential development occurred withinmost of Indiana’ssmall boroughsand
towns (ICPD, 1985b), and thisstructuretypifiesthe Neo-Classica design commonly used.

Atwood Borough

Theonly structurewithintheArmstrong County study areaidentified asdligiblefor listingonthe
Nationa Register of Historic Placeswasthe Duff Estatelocated on IndianaStreet. Thisresidenceisa
classica Four Over Four folk type dwelling, constructedin 1878 at acost of $2,225.30 (ACDECD,
1982). AccordingtoACDECD (1982), theintegrity of thestructureisexcellent overall and representsone
of thefinest examplesof folk architechturefound intheentire county.
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VI. ISSUES, CONCERNS, CONSTRAINTS, AND OPPORTUNITIES

Much of the Upper Crooked Creek watershed providesascenic, undevel oped areathat hasthe
potential to attract agreat number of touriststoitsnatural, cultural, and recreational resources. Numerous
issues, concerns, constraints, and opportunitieswereidentified within the watershed in the subject areas of
land use, water quality, biological resources, historical interpretation, and new recreationa opportunities.

Theavailability of awidevariety of underutilized, resourceswas one of the greatest strengths of the
watershed. Capitalizing on thisstrength by encouraging both residentsand non-residentsto usethese
resourcesin greater numbers should be an important outcome of thisplan.

The primary issues, concerns, congtraints, and opportunitiesidentified during the devel opment of this
plan are outlined below and discussed in further detail in Chapters 1 through 5.

A. LAND RESOURCES

» Becauseof their highquality physica and chemica eements, land areaswith prime
agricultural soilsareleading sitesfor development. Thisrepresentsamajor issuewithinthe
watershed and it isimperativethat primeagricultural soilsare delineated and acreageis
ca culated when planning for future devel opment of theregion.

» Agricultura Security Areas(ASAS) areactiveand viablefarmlandsthat have been enrolled
inastatewide program to restrict specific types of development on designated agricultural
properties. AnASA designation isadministered by local municipalitiesand counties, and
although designation doesnot result intax relief for landowners, ASAs protect farmland
areasfromindiscriminant condemnation, alow for futurefarming of theland, and absolve
theareasfrom legidation that would be detrimental to farming operations. Over 36,000
acres of ASAsexisted within thewatershed at thetime of thisreport.

» Stateand county governments can a so purchase conservation easementsof prime
agricultural landslocated withinASAs. Thegoal of easement purchasesisto preservethe
productivity of primeagyricultural production lands, in perpetuity. Although neither of the
countiesin thewatershed havefarmland in the easement program, IndianaCounty has
recently developed an Agricultural LandsPreservation Board, and Armstrong County has
begun to devel op acounty program and has appointed aBoard to overseeits devel opment.

»  Unregulated dumping of refuse at non-permitted siteshasbeen identified asamaor issue
withinthestudy area. Apart from decreasing the aesthetic character of thewatershed,
illegally dumped trash along Crooked Creek and itstributaries can wash into the stream
during normal rainfall eventscreating polluted, and sometimeshazardous, water quaity
conditions.

Upper Crooked Creek Watershed River Conservation Plan 6-1



CHAPTER 6 |ssues, CoNCERNS, CONSTRAINTS, AND OPPORTUNITIES

Numerous abandoned coal minesoccupy the Crooked Creek watershed. Historic
resource extraction associated with underground deep minesand surface mineshasl eft a
legacy of coa refusepiles, scarred landscapes, and abandoned mine shaftsthroughout the
watershed. Underground mine pools occupying abandoned deep minesthreaten both
ground and surfacewater qudity.

Cod refuse pilesrepresent another threat to water quality throughout thewatershed. The
largest refuse pileidentified within thewatershed wasAir Products Ernest Cod Refusesite.
Thissitehasbeen historically problematic asaresult of polluted watersfrom therefusepile,
and the deep mine benegthit, entering McKee Run.

B. WATER RESOURCES

Thedestruction of riparian habitat ultimately isthe most detrimental byproduct of floodplain
encroachment from devel opment. Degradation of floodplain and riparian habitat by
agricultural and urban land useswithin the Crooked Creek watershed hashad asignificant
influence on aquatic fauna. When encroachmentsfrom devel opment occur withina
floodplain area, other ecol ogical benefitsare compromised. For example, theability of the
floodplainto buffer and filter sedimentsfrom entering the stream can be greatly abated.

Encroachmentsby residential devel opmentsare dso responsiblefor impactstothe
floodplain. Althoughall of themunicipaitieswithin thewatershed have ordinancesrestricting
deve opment within thefloodplain, somefloodplain encroachmentshave occurred withinthe
watershed prior to the adoption of theseregulations. Most of these encroachmentswere
residential and concentrated in the popul ation centers of Creekside, Ernest, Marion Center,
and Shelocta

Thehistory of resource extraction, agriculture, and devel opment within the Crooked Creek
watershed has created various sites of degraded surface and ground water quality
conditions. Although some portionsof the Crooked Creek watershed remaininfair to good
biological hedlth, thethreelargest sourcesof reported impairment withinthebasinareacid
minedrainage, municipal waste, and agriculture pollution, acombination of both point and
non-point source pollutants.

According to Koryak (1980), acid drainage from both active and abandoned mineshas
been themost implacablewater quality issuewithinthe study area.

The Crooked Creek watershed has been designated asaHigh Priority Water onthe NPS
Priority Degraded Watershed List (DWL) under PADEP sNon-point Source Control
Program.

Significant minedrainage pollution occursat various pointswithin the study area. Areas
includeacoal refuse pileon McKee Run, the Kintersburg Drift Mine, the Tanoma South
Borehole, and Air Products Ernest Coal Refuse Site.
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»  Unmanaged agricultural practices create frequent disturbancesto waterwayssuch as
fertilizers, manure, pesticides, and silt fromagricultural landsentering streamswithinthe
watershed. Thissituation leadsto heavy sltation, nutrient accumulation, and suspended
solidswithin stream systems, disrupting both the chemical and biotic health of the
watershed. Nutrientsfrom agriculturerunoff asoleachinto soilsand potentialy contaminate
groundwater supplies. Findly, unrestricted access of livestock into streamsal so creates
numerousproblems. Alongwithincreasing peril tothelivestock, i.e., creating anincreased
capacity for bonefractures, herd contamination, etc., livestock can accel erate streambank
erosion, sedimentation, and surface water nutrient enrichment through excrement into the
streams.

*  A1994 non-point source pollution assessment by the Armstrong County Conservation
Digtrict, in cooperation with the IndianaCounty Conservation District, for the Crooked
Creek and Cowanshannock Creek watershedsidentified three subwatershedsashigh
priority areasfor theimplementation of Best Management Practices: Plum Creek, Crooked
Creek upstream from Creekside, and Plum Creek — South Branch

* Raw sewagedischarges have been observed at variouslocationswithin the Upper Crooked
Creek watershed. A relatedissueisthe presence of on-lot sewagetreatment and disposal.
Many residential systemswithinthewatershed are ol der, mafunctioning, and in need of
repair. Thegreatest threat with malfunctioning sewage systemsand raw sewage discharges
into surfacewatersisenteric pathogens associated with fecal coliform bacteria

* A problemassociated with oil and gasextractioninthewatershed isthe disposal of
unwanted brine, which may contain contaminantssuch asheavy metals. Another significant
threat associated with gaswellsisthewaste pit dudge. Althoughthepitsarerequiredtobe
lined by PADEP sBureau of Oil and Gas, many arenot, resulting in potential groundwater
and surfacewater contamination.

»  Of the35 community water systemsin Indiana County, 17 comefrom groundwater sources.
Groundwater contamination may result from avariety of sourcesand can oftenimpact
publicwater supplies. Thisfact conveystheimportance of preventing and remediating
groundwater pollution.

» Although marked water quality improvementsare apparent withinthe study area, issues
such asheavy meta pollution fromtheAM D and nutrient increasesfrom raw sewage
remain.

» PFBCand other public boat and fishing accessareaswere lacking. Althoughtherewerea
number of small private household points of access, public access by boatersand fishermen
waslimited within thewatershed. Thislimited public accessisprimarily duetoland
ownership, pollution, railroads, highways, and steep dopes.
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C. BioLoacicaL RESOURCES

The PennsylvaniaHerpetological Atlas project isanimportant project within the Upper
Crooked Creek watershed. Thegoal isto provide detail ed speciesdistribution maps;
identify critical reptilian and amphibian habitat; devel op comprehensve databasesfor use by
researchers, conservation planners, and government agency personnd ; identify and track
distributions of threatened and endangered species, and estimate the popul ation statusfor a

variety of species.

Historic resource extraction, unmanaged timbering, and agriculturd activitieshasdestroyed
themagjority of old-growth forest land in the Upper Crooked Creek watershed. Although
thewatershed sforestsare dominated by even-aged, relatively immature stands, some of
the heavily mined areas of the watershed are characterized by dense stands of red pine
(Pinusresinosa) mixed with pioneer species such as eastern cottonwood (Populus
deltoides) and bigtooth aspen (Popul us grandidentata), which provide soil forming
functionsand dense cover and roosting habitat for speciessuch astheruffed grouse.

Exotic and invasive speciesareasignificant probleminthe Upper Crooked Creek
watershed. These non-native species, whichtypically interact and out-compete native
vegetation, have been declared noxious becausethey spread very rapidly, are particularly
difficult to control once established, and poseathreat to agriculture.

Resultsfrom the PennsylvaniaNatural Diversity Index indicated that sevenrare, threatened,
or endangered speciesmay potentially occur inthe Upper Crooked Crooked Creek
watershed.

Duetothelargely rura nature of thewatershed, potential areasfor nomination aslmportant
Bird Areasmay exist. Onein particular isBlue Spruce County Park. Accordingto
representativesof the Todd Bird Club, studies of avian popul ations at the park are ongoing.

Throughout much of Crooked Creek’sbasin, negligent logging practices; poor land-use
planning leading to excessive urban and residential devel opment; and encroachmentsfrom
agriculture, livestock grazing, and lawnshaslead to the eradication of many riparian aress.

Hundredsof acresof land within thewatershed are enrolled in the PennsylvaniaGame
Commission’s cooperative Farm Game Program and the Forest Game Coop. These
programsare attractive mechanismsfor improving terrestrial habitat and recregtional
opportunities.

Natural Heritage Inventoriesarelacking for both Armstrong and IndianaCounties. The
resultsof aninventory could provideinformation on areas of uniqueand significant floraand
faunacommunitieswithinthewatershed.
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D. CuLTurAL RESOURCES

* IndianaCounty isoneof ninesouthwestern Pennsylvaniacounties participatinginthe
Americasindustrid Heritage Project. Thegod istofoster economic development by
building tourism through the county’srich industrial heritage. Part of theplanfocuseson
IndianaCounty’sgrowing rail-trail network. Thisnetwork providessevera functions, most
notably therecreationa and economic benefit to the surrounding communities. Rail-trails
also serveto preservegreenways, link cultural and historical resources, provide access
between communities; and in some cases, serve astransportation corridors.

» Severd projectsoutlined inthe Indiana County Heritage Preservation Plan such as coa
town tours, toursof operating Christmastreefarms, and steam train excursionsrepresent
futuretourist attractionsand opportunitiesfor increased economic devel opment.

* In1998, Pennsylvaniasupported 363 ClassA wild trout stream sectionstotaling over 1103
miles, 101 Wilderness Trout Streams, and nearly 1600 stream sectionswith verified trout
reproduction. Of these, Indianaand Armstrong Countiesaccounted for only 13
reproducing trout sectionsand only one of these, Crooked Creek, was|ocated withinthe
study area. No ClassA or Wilderness Trout Streamswere located in the study area.

»  Of thethousands of Approved Trout Watersin Pennsylvania(watersthat meet criteriato be
stocked with trout by PFBC) only the North Branch Plum Creek occurswithin the study
area

» Asdiscussed above, the PennsylvaniaGame Commission’s Farm Game Program and
Forest Game Coop proved significant hunting and trapping opportunitiesfor sportsmen
withinthewatershed.

» TheUpper Crooked Creek watershed ishometo four National Register of Historic Places
listed covered bridgesand awide variety of National Register of Historic Placeseligibleor
locdly significant homes, businesses, andrailroads. Thediversehistory and culture
throughout the watershed can foster increased tourism, interpretation, and recreationa
opportunities.
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VII. MANAGEMENT OPTIONS

Thefollowing Management Options are contained within amatrix located at the end of this Chapter.
Thismatrix providesfor potential partners, potentia funding sourcesand recommended beginning dates.

GENERAL

1. Institutean Upper Crooked Creek Water shed Coalition to over seetheimplementation of
thisplan and act asaclearinghousefor the management of water shed resour cedata.

Membersof borough councils, township supervisorsand county officialscan createthe Upper
Crooked Creek Watershed Coadlition (UCCW(C) through the adoption of aforma resolution, whichwould
bind the municipalitiesto work together towork to* insurethe best quality devel opment, maximum utilization
of resources, and protection of environment” within thewatershed. The Coalition would serve asan effec-
tiveforumto bring together avariety of interest groupswho shareinterest in the health and welfare of the
watershed.

Together the membersof the Coalition would devel op primary objectives, reflective of the community
gods, todirect decisonsupon. Effortscould include sponsoring watershed-based activities, public educa-
tion on theresources of thewatershed, and actively seeking public support for watershed projects.

2. Coordinatewith other River Conservation Planswithin thevicinity.

Coordination between river conservation planscan lead toincreased support, funding sources, and
public awareness. Joining effortswith existing plansfor the Clarion River and Kiski-Conemaugh River
Basin canlead to more successful, common goas. Any groupsthat complete River Conservation Plans
along the study corridor in thefuture should aso beincluded.

A. CULTURAL AND HISTORICAL

1. Facilitateregional coordination between historical groupsand municipalitiesthrough
PHMC and CrCWA.

Coordination between local historical societies, river communities, CrCWA, and PHMCisnecessary
to create asuccessful strategy for regiona development.

In cooperation with PHMC, CrCWA could act asaclearinghousefor information and aregiona
organizing body. Throughitssystem of consultantsand contacts, PHM C could offer technica adviceon
how to properly rehabilitate or refurbish historic structures, whereto go for potential grant money to engage
inhistoric preservation at the community level, how to determineif astructureishistoric, and how to nomi-
nateit for recognition. Asthe state commission overseeing historical sitesand structures, PHMC should
play an activeroleinfacilitating coordination and communication among historica organi zationsinthe Upper
Crooked Creek watershed.

2. Coordinatean exchangeof historical literatur e between communitiesin order tomarket a
regional experienceand promotetravel tothewater shed communities.

Transferring community literature on historical resourcesisimportant asastrategy toinspiretourismon
alarger scae. Locditiesfor thestorageof historica information wouldincludelocal and regiond historica
societiesand CrCWA offices. Because CrCWA isdevel oping thisRiver Conservation Plan, they arethe
most appropriate entity to managethisinformation.
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3. Encouragecommunitiesto develop alocal history book or pamphlet (such asa centennial
tribute) todevelop one.

Thiswould hel p document history fromalocal perspective and would spark interest within the com-
munity. It may also uncover itemsof historical importancethat have been previoudy overlooked. In
addition, for those communitiesthat have not initiated any historic archives or documentation, contacting
local newspapersisone placeto begin assembling information in preparation for apamphl et or book.

4. Communitiesshould selectively focus conser vation effortsby identifyingtheir historical
resour ces, including thoselisted on the National Register of Historic Placesand thosewhich they
would liketo seelisted.

| dentifying structuresremaining from former industrid sites, commercial, and residential areasisa
primary task for communitiesinterestedin historical and cultura preservation. However, selectively focusng
the community’ spreservation effortson significant structuresisabetter long-term strategy than either
ignoring al structuresor spreading resourcestoo thinly over many structures. Selective preservation should
be donein acoordinated manner with CrCWA, PHMC, and local groups.

5. Implement aregional approach tosignssoall historical structuresor districtswithinthe
proj ect study ar eacommunitieshavesimilar markingtechniquestoidentify their historical and
cultural resources.

Signsare oneway to unify thetheme of history and culturein thewatershed communities. Signsof a
similar styleor color scheme can be used to mark structures, trails, or historic districts. Signscanalsobe
functional listingsof the choicesof attractionswithin each community.

Signscan also be used in aflag or tapestry fashion to add character toacommercial district. The
designsfor flagsand tapestries could be devel oped through community art projectsor contests

6. Attempt toidentify sitesof exceptional interest for interpretiveareas.

Multiplehistoric and cultural resources depicting thewatershed’ spast wereidentified during the
development of thisplan. Although many individua propertieshave been surveyed by ICOPD, few have
been preserved or developed into interpretiveareas. A review of these sitesshould take placein order to
prioritizetheir potential devel opment asinterpretive areasfor local communitiesand visitorsto thearea.
Examplesidentified in the Indiana County Heritage Preservation Planinclude Coa Town Tours, salt industry
exhibits, and toursof operating Christmastreefarms.

7. Preservelocal churchesassymbolsof cultural and ethnicidentity within thewater shed.

Churchesareasignificant part of thelandscapein most rura communitiesbecausethey represent the
ethnicand religiousvariety of previousgenerationswho lived, worked, and worshipped there. Today
however, churchesthroughout southwestern Pennsylvaniaarein danger of being forgotten as congregationa
numbersdeclineand churchesclose. Thistrend isnot expected to change, which meansthat more church
structureswill be put ontheresale market ascongregationsmerge. Thethreat of indiscriminateresale
rangesfrom buyerswho removeval uable stained glassfrom the churchesto thosethat demolish the struc-
tures, or allow themto remain unprotected from vandals.
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Itisimportant to protect these ethnic and cultural symbolswhen appropriate. Local municipalities
should takethelead in monitoring the resal e and reuse of churchesand communicateto prospective buyers
and developerstheir concernfor churchesasethnic and cultura artifacts. Thiscan help assurethat reuseis
donewith historical and cultural sengitivity. Community development corporationscan asoplay apartin
thisby including suitable churchesin their redevel opment plans.

Resale and reuse can be apositive and lucrative venture, such asthe Church Brew Worksin
Lawrencevilleand the Priory Bed and Breakfast onthe City of Pittsburgh’sNorth Side. Both of these
redevel opment projectsweredoneinthespirit of theoriginal church structure.

8. Design regional history exhibitsthat can bedisplayed outsidethewater shed.

Oncetheregional historica resourcesareidentified and researched, and theinformationismanaged
by the PHM C or CrCWA, the next step would be to design exhibits based on the Upper Crooked Creek
watershed shistory for traveling displays. Displaying exhibitsin neighboring Ohio, West Virginiaand eastern
Pennsylvania, would spur interest in tourismin southwestern Pennsylvaniaand the Upper Crooked Creek
watershed. Accomplishing thiswould require approaching organi zations such asthe Senator John Heinz
Regiona History Center, which areinaposition to develop and circul ate such an exhibit.

9.Addressregulatory problemsthat discouragereuseof historical sites.

Themainregulatory deterrentsarefloodplains, local zoning ordinancesand building code ordinances.
Other issuesareAmericanswith DisabilitiesAct (ADA), and Occupationa Safety Health Administration
(OSHA) standardsfor elevators. Some of the problemsof former mill stesandindustrial river townsare
unrealisticto overcome, notably frequently flooded areas. However, loca zoning, ADA, and OSHA can
often beresolved throughinnovative planning and cooperation between agencies.

B. Economic DEVELOPMENT

1. Completean inventory of brownfieldsand prioritizetheir redevelopment potential under
PAAct 2andAct 4.

Pennsylvanialand recycling legidation providesvaluableincentivesto partiesinterested in adaptive
reuse and/or redevel opment of brownfields. Study corridor municipalitiesmay bedigiblefor grant funding
to assessthe environmenta condition of brownfieldsunder PA Act 4 (Industrial SitesEnvironmental Assess-
ment Act) and to redevel op sitesunder PA Act 2 (Land Recycling and Environmental Remediation Stan-
dardsAct).

Onceaninventory of brownfield sitesiscompl eted for the watershed, sites should be prioritized based
onther redevel opment potentid, including road and utility access, and size. Oncethisprioritizationis
complete, theindividua municipalitiesor other interested partiesmay apply to the statefor funding to assess
thesites' environmental condition, and in some casesto begin cleanup work.

Thisinventory should be prepared in conjunction with agenciesinvol ved with economic devel opment
opportunities such as Southwestern PennsylvaniaRegiona Planning Commission (SPRPC) or Penn South-
west.
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2.CreateaBusinessDirectory and map that highlightsthecommer cial districtsand other
amenitieswithin theproject area.

A directory that includes shops, eateries, transportation resources, parksand other pointsof interest
could bedeveloped. Thedirectory and map would beavaluableresourceinlocating nearby businesses
withinloca commercid districts. Thedirectory could be updated seasonally to highlight municipd or
regional eventssuch asparades, festivalsand cultural events. Funding could be provided through advertis-
ing spacewithinthedirectory.

3. Promotefishing, hiking, and biking through events.

Promoting the natura beauty and recreation opportunitiesof thewatershed will help to bring new
visitorstotheriver corridor. Thiswill, inturn, help to spur new business devel opment in the service sector
and foster an appreciationfor thevalley’sresourcesand their potential economic effect.

Fishing tournaments have been provento providefor increased tourism and economic profit. Because
of the Big BassRegul ationsaready in place, Keystone L ake might serveasanideal locationfor suchan
event. PFBC providesfor applicationsto hold these eventsand the BA SSfederation has expressed
interest in promoting these eventsthroughout Pennsylvania

ThelndianaCounty Tourist Bureau could enhancethevisbility of hiking and biking inthe areathrough
marketing and promotional efforts. Tourscould bebased on themesin thewatershed such ascovered
bridges, forest and farmland, or bed and breakfasts.

4. Promotewater quality improvementswith an emphasison economic benefits.

Whileadirect causa relationship between water quality and economic benefit cannot beaccurately
quantified, datarelating to the economic importance of fishing and boating in Pennsylvaniadoesdemonstrate
aconnection. In 1996, direct trip and equipment revenuesfrom fishing and boating activitiestotaled over
$2 billion statewide (Frey, 1996). Economic benefitsare complemented by improved water quality, in-
creased water recreation, improved aesthetics, and moreviablefish, bird, and mammal populations.

Though costly, continued improvementsin water quality directly andindirectly support the betterment of
river resources, therecreational experience, and theeconomy.

C. EpucaTion

1. Develop anewsdletter toinform the public of the value of theresour ces of the Upper
Crooked Creek water shed.

Publishamonthly newd etter discussing projectsrel ated to water quality monitoring, AMD reclamation
projects, recreationd activities, cultural activities, and areasof historica interest.

2. Initiateeducational programson floodsand floodplain development including “ flood
emer gency response’ educational materialsand flood awar eness seminar sfor residents.

Hood awareness and prevention seminars should be presented in different formatsto local residents,
land owners, and municipd officids.

TheNationa Weather Service providesfreeflood awareness seminarsfor communitieslocated along
riversand streamsinwestern Pennsylvania. Arranging these seminarswill help make peopleinflood-prone
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communitiessuch asPlumville, Shel octa, and Creekside more aware of this problem and dert them of
proper proceduresin flood emergencies. Other education initiativesand information sessionsmay be
provided by FEMA, NOAA, andACOE.

3. Promotean essay and/or photo contest thr oughout school districtswithin thewater shed.

An essay or photo contest would focus on stewardship of thewatershed. Contestscould befor
elementary and high school age students. Themessuch as*My view of Crooked Creek” and “How the
creek hasaffected my life” would be considered, focusing attention on watershed conservation and stew-
ardship. Prizesfor e ementary age sudentsmight includefamily passesto regiond attractionssuch asriver
tours, history centersor science centers. Awardsfor high school students might include scholarshipsfor
continuing education.

4. Develop educational programsto beused within local school districts

Educational packagesthat rel ateto the Crooked Creek Watershed could be developed for nearly all
gradelevels. Topicscould focuson thefunctionsof awatershed, animasand habitat, water chemistry, and
the specific problemsfacing the Crooked Creek Watershed. Special field trips could be planned to help
with clean up activities, water sampling, or other related activities. Education programsmay also behigh-
lighted by essay contests, artwork, science competitions, or social studiesprojects.

5. Educateland owner sand municipalitieson theimportanceof riparian buffers.

Riparian buffersarevita tothenatura processof filtering run-off and pollution and maintaining a
healthy waterway. Educationa courses, workshops, and literature concerning theimportance of buffers
should be made availableto locd land ownersand municipalities. Riparian buffersaremorelikely tobe
valued and encouraged oncetheir crucial rolein the ecosystemisunderstood.

6. Createa Crooked Creek themesummer camp program.

Summer campsthat rel ate to themes, such as space camps or science campsare growing in numbers.
Thisprogram would be geared toward elementary school children and developed in conjuntion with the
Armstrong Educational Trust’sintent to leasethe Environmental Learning Center at Crooked Creek.
Curriculumwould focuson thewatershed and itsenvironment. Studentscould enroll for oneday or a
week, with each day focusing on different aspects of thewatershed. Educational activitieswouldinclude
environmental issues such asabandoned mines, aquatic lifeand forested riparian buffers; or historic events
such astheimplementation of therailroads, thesalt industry, or coa mining.

7. Develop an Upper Crooked Creek water shed Environmental Center to educatethepublic
about thepast and present conditionsof theregion’srivers.

Thisfacility could belocated at any of the communitiesa ong Crooked Creek and would focuson
interpreting thenatural environment of western Pennsylvania sriversand the changes brought about in that
environment by human actions. Topicsfor display couldincludeabandoned minedrainage and itseffectson
aguatic systems,; the historicimpactsof industria effluent ontherivers;, flooding and itseffects, including how
flooding patterns can changewhenfill isplaced within floodplains; riparian forest buffersand how they
functionto protect water quality; subaquatic vegetation and itsimportanceto theriver ecosystem; fishand
other aquatic animal sthat inhabit the watershed; threatened and endangered speciesthat occur in and along
areawaterways, and theimpact of non-native specieson the ecology of thewatershed. Many of these
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itemscould be displayed through the use of alarge aquarium that would recreate a stream bottom habitat
and use nativefish and plant species. Thiswould alow visitorsto enjoy aglimpse of what occursbelow the
surface of thewaterwaysonwhich they will betraveling.

8. Develop a seriesof citizen’swor kshopsto educatefarmer sand residentsabout available
resour cesand funding for Best M anagement Practices.

A significant portion of the Crooked Creek Watershed isused for agricultural production. Local
farmersmay not be aware of the benefitsof cost-share programs avail ablethrough various state and federal
agencies. Therefore, information on cost-share programsfor implementation of Best Management Practices
(BMP) must bemadeavailabletoloca farmers. Many of these programsexist through County Conserva
tion Digtricts, theU.S. Department of Agriculture (CRPProgram), PADER, PFBC, PGC, PADCNR, and
theU.S. Fishand Wildlife Service; however, these programsare often underutilized. With theimportance of
agriculturewithinthe study areacomesimperativework to prevent streambank erosion, excessnutrientsin
thewaterways, and sediment from entering the stream channdl.

Duringloca conservation district meetings or workshops, an experienced SCD representativewould
present cost-share optionsfor programsexplaining the benefitsfor agricultura productionaongwiththe
ecological advantages. Another optionwould be having arepresentative from the respective agency spon-
soring aspecific BMP program discussthe program with meeting/workshop attendees. Throughthis
discussion, amechanism could be devel oped regarding outreach to other farmers and community members.
Thelndianaand Armstrong County Conservation Districts could collaboratively plan such programsfor
local farmers.

9. Preparean educational brochurefor stakeholder soutliningwhoto contact toreport illegal
dumping, point sour cedischar geviolations, and other critical environmental hazar ds.

Mackin observed numerous sites of raw sewage discharge, AMD, and gaseous/sulfuric odorsaong
main stem Crooked Creek. Quiteoften, community membersare unsurewho to contact whenthey dis-
cover environmenta hazardsincludingillegal dumping, straight-pipedischargesinto waterways, streambank
erosion, water obstructions, etc. A user-friendly brochuredirecting citizensto the appropriate agenciesor
organi zationswould increasethe public’ sknowledge and hopefully assi st with documenting sources of water
and overal environmental impairment. Thisbrochure could beacollaborative effort among CrCWA, PA
CleanWays, PADER, and local businesses.

D. NATURAL RESOURCES

1. Continuethedevelopment and implementation of preliminary restor ation plansfor two
dischargesat Ernest, including the construction of passivewetland tr eatment systems.

Minedrainagefromthe Ernest Coa Mine Complex hasincurred long-term water degradationin
McKee Run and the Crooked Creek Watershed. According to aPreliminary Restoration Plan Report
(PRP) (September 2000), the ACOE has proposed aconceptual plan, including all phases of devel opment,
for apassivewetland treatment system at McKee Runin an effort to reduceiron levelswithinthebasin.
Under theauthority of Section 206 of the Water Resources Devel opment Act of 1996, Aquatic Ecosystem
Restoration, the ACOE can collaborate with anon-federal entity on a65/35 cost-share basisfor restoration
projects.
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The DEPhas expressed interest in sponsoring the McK ee Run project. However, the department has
requested acopy of PRPwith cost estimates before committing resourcesto the project. Final project
costswould entail atotal commitment of over $4 million. A partnership agreement between DEPand
ACOE for restoration implementation could remedy long-term degraded water quality conditionsfromthe
Ernest Mine Complex.

2. Coordinatewith PADEP sBureau of Abandoned MineReclamation toidentify “Problem
Area” abandoned minesiteswithin thestudy corridor for reclamation and funding prioritization.

Thisoptionisneeded toidentify thelocation of priority siteswithinthe study corridor and to accurately
establish areclamation hierarchy based uponthelevel of hazard at each site.

3. Organize, perform, and maintain clean up of all dumpsites.

Illega dumpsitesalong stream banksare often tucked away from regular passersby and thereforeleft
unnoticed. Followinganillega dump survey inIndianaCounty provided by PA CleanWays, an organized
volunteer effort isneeded to clean these Sitesand attempt to maintain their post-clean up appearance.
Good examplesof community clean up effortsofteninclude adiverse group of stakeholders. Withinthe
Crooked Creek Watershed, the Crooked Creek Watershed Association or alocal business could takethe
lead in organizing aclean up with volunteersfrom IndianaUniversity of Pennsylvania, municipal govern-
ments, other local businesses, andinterested individuas. TheWestern PennsylvaniaConservancy could
function asaresourcefor vegetative enhancement on clean up Sites.

4. Coor dinateeffortsbetween Cr CWA and PADEP Bureau of Abandoned Mine Reclamation
toprioritizesmaller AMD dischar gesand develop reclamation strategies.

Crooked Creek Watershed A ssoci ation has been instrumental in devel oping partnershipsamong state
and federal agenciesto remedy several AMD siteswithin the Crooked Creek Watershed. Along withthis,
large, Significant sitesof minedischarge, such asthe Ernest Mine Complex, TanomaBoreHolesite, and the
Kintersburg Drift Mine have been or are currently being addressed. However, smaller, lessrecognized
sourceareas of mine drainage haveyet to be eva uated and/or addressed and remain insidious sources of
streamimpairment. Field eva uationsduring chemical monitoring would uncover sitesof AMD impairment.
Thisinformation would be discussed with DEP and District Mining Representativesfor appropriate next
steps and optionsfor reclamation.

5. Develop aQA/QC plan for, and conduct compr ehensive biological and chemical monitor-
ing, of main stem Crooked Creek and Plum Creek.

Both Crooked Creek and Plum Creek lack up to date, comprehensive chemica and biological
assessmentsalong their main stem. The most recent report from the University of Pittsburgh, Johnstown,
assessed summer (June—August) chemical conditionsaong Crooked Creek and Plum Creek from 1985 to
1992. Itisrecommended that the Crooked Creek Watershed Association organize achemical and biologi-
cal stream monitoring team trained through the PA CitizensVVolunteer Monitoring Program, developaQA/
QC Plan, and conduct regular chemical assessmentsat various pointsaong thetwo streams. Fundsare
availablethrough PADEPand the Canaan Valey | ngtitutefor monitoring efforts by volunteer citizensgroups.
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6. Build Par tner shipsbetween Cr CWA and local businessesto develop a consensuson
community water shed goalsand visions, foster volunteer participation, and securefinancial
assistance.

A hedlthy component of al community watershed organi zationsisthe openinvolvement among all
stakeholderswithin thewatershed. Many businessesare searching for amechanismto becomeinvolvedin
their community. A key component isfinding aloca businessor businesseswith smilar goasfor thewater-
shed, such aseducation. Combining both theinterestsof CrCWA and local businesseswould generatea
stronger base of volunteersand financia ass stance a ong with amore cohesive meansof building community
environmental and economic sustainability.

7. Develop awater shed databaseto coor dinate conser vation activitiesamong gover nmental
agencies, privateor ganizations, and thegeneral public.

Aslocd and regiona governmentsand communitiesbecomeincreasingly cognizant of the condition of
their surfacewaters, the centralization of information and resourceswill becomean effective vehiclefor
coordinating restoration and preservation efforts, pooling technical resources, conducting educationa
programs, and providing resource contactsand sol utionsfor various problemsrel ated to watershed conser-
veion.

CrCWA could function asaresource center and/or clearing-housefor the archiving and distribution of
water quality dataand information. Thisoption could be model ed after groups such as Pennsylvania
Environmental Council’ sAllegheny Watershed Network which dealswithissues such as publicinvolvement,
watershed economics, government roles, water quality, and aguati c ecosystems.

8. Evaluatepublicinterest in completing Natural Heritagel nventoriesfor I ndianaand
Armstrong Countiesthrough theWester n Pennsylvania Conser vancy.

By completing theseinventories, the countieswithin thewatershed will have aninventory of theunique
and highdiverdty areas. Thiswill help to define areas open for devel opment without impacting these natura
environments. It will dsofoster knowledge and appreciation of theexisting resources. Theseinventories
may al so identify interesting areasto be used aseducationa classrooms.

9. Implement avolunteer trash removal and land stewar dship program to clean and preserve
thewater shed.

Unauthorized dumping and litter was observed throughout the study corridor. Although not asignifi-
cant source of water pollution, it did severely degradethevisual quality of thewatershed. A smple, cost
effective solutionistoimplement aprogram likethe Youghiogheny River Sweep, whichisan annud, volun-
teer event to remove discarded debris. Another solutionistoinstituteariver corridor steward program
whereby property ownersand interested conservation groups could adopt ariver section, withthegoal of
managing cleanup effortsand conservation. Loca municipalities, PA Cleanways, and groupssuch asthe
Boy and Girl Scoutsof America, or Rotary and Lions Clubs could be approached for their assistance.
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10. Investigate habitatswithin thewater shed for potential nomination asI mportant Bird
Areas.

I nventoriesconducted by officialswith Blue Spruce County Park indicated that 129 avian species
inhabit the park alone. Withinthelargely rural, wooded character of thewatershed sitesof specia signifi-
canceto breeding or non-breeding birds should beinvestigated for potential nomination. If designated, the
IBA couldthen exist asaprotected areaand be used for recreational purposessuch aswildlifeviewing or
asan outdoor educational classroomfor local schoolsand universities.

11. Encour agelandowner sand local businessesto participatein the PGC’s Cooper ative
Farm Gameand Forest Game Coop programs.

These programsare designed to increaserecreationa opportunitieson privatelandsfor hunterswhile
promoting management of the state’ swildlifeand habitat resources. The prevalenceof agricultural land
throughout much of the Crooked Creek watershed makes both of these programs attractive mechanismsfor
improving both terrestrial habitat and recreational opportunities. In addition, these programspromote
bettersrel ationships and stewardship between landownersand sportsmen.

12. Encour agecitizen monitoring and reporting of industrial and residential effluent viola-
tions.

Asdescribed throughout this plan, water pollution ismanaged by acomplicated network of environ-
mental agenciesand regulations. Cumulatively, thisframework attemptsto provide protection from further
degradation and continued improvementsinwater quality. Nonetheless, itisimpossiblefor regulatory
bodiesto overseeevery individual resident and industry within thestudy corridor. Citizen monitoringand
policingisoneof themost efficient, cost effective meansof identifying environmentd violations. Infact, a
substantial amount of environmental legidation (including the Clean Water Act) contains provisionsauthoriz-
ing citizen suitsagainst individual violators, aswell asthe DEPand EPA “for failureto performa
nondiscretionary duty” (Percival etd., 1996).

If implemented, thisoption could have atwo pronged effect. First, residentswithin the study corridor
would beassisting regulatory bodiesin theidentification of suspected violations. Thisheightened public
awarenesstowardseffluent violationswoul d serveto deter futureillegal discharges. Second, by taking an
activeroleintheregulation of water pollution within their respective communities, citizenswould beina
better position to lobby regulatory agenciesto takeaharder linetowardsviolations.

13. Encour agethe preservation of theecological and visual quality of theriver corridor by
planting avegetativebarrier alongtheriver’sedgewherefeasible.

Although riparian buffersgenerally require 100 feet of wooded areato work effectively, they provide
aestheticvalueaswell. Therefore, the areasthat aready haveariparian buffer should be maintained and
protected. New devel opmentsaong streams should consider the addition of asmaller scalevegetative
buffer to givethe appearancethat theriver isstill completely forested. Mitigation requirementsfor develop-
mentsa ong waterways should includeriparian buffersasabasic course of action. Inaddition, trailsor
smdl openingsinthese corridorscan be madeto permit river accesswithout reducing thebuffers function.
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14. I dentify or createaregional land trust to preserveand protect sensitive ecological
habitatsor historical properties.

A landtrust isanon-profit organi zation whose primary purposeisthe conservation and preservation of
open space, park landsor natural areasfor public benefit. Althoughindustria land use occupiessignificant
portionsof the study corridor, undevel oped areasdo exist. Land trusts, such astheAllegheny River Land
Trugt, provideavehiclefor acquiring undevel oped land with thegoal of maintaining forested viewshedsand
conserving riparian zonesaongtheriver. Aregional land trust would also afford the opportunity to preserve
sengtive historic featuresand reusethem asinterpretive aress.

ThereisalLand Trust Grant Program through DCNR’sK eystone Recreation, Park and Conservation
Fund that allowsfor 50% matching fundsfor the acquisition and management of land trust projects. In
order to receivethisgrant, aland trust organization must be prequalified through DCNR. To prequaify for
Keystone Funding, aland trust must fill out aprequalification form; betax exempt under section 501(c)(3)
of thelnternal Revenue Code of 1986; be registered with the Bureau of Charitable Organizations, PA
Department of State; and bein existencefor at least 5 consecutiveyears.

15. Coordinatewith local officialsand privateindustry to educatethepublic and adopt
stormwater management regulationsand er osion contr ol methods.

Although not asignificant concern during the preparation of thisplan, water pollution viaoverland
flows can become aproblem asdevel opment occurs. Sparsely vegetated, imperviouslands adjacent to
surfacewatersprohibit effectivefiltering of runoff pollutants.

Oneeffective solution isthe conservation or reestablishment of riparian buffer zones. The benefitsof
riparian buffersasfiltersfor surface runoff pollutantsand streambank stabilizationiswidely accepted. In
addition, riparian buffersenhancein-stream habitat by providing cooler, shaded river marginsand introduc-
ing detrital material asasource of organic nutrients.

16. Continueto monitor the KeystoneL ake Passive Wetland Treatment System
remediation efforts.

During the preparation of thisplan, the Crooked Creek Watershed A ssociation wasadministering a
Growing Greener grant to perform water quality monitoring and characterization of theinflow water quality
to the existing passive wetland treatment system at the northeastern end of Keystone Lake. Water quality
resultswill then beinterpreted and recommendationsfor design changesto improvetreatement efficiency
will bedeveloped. Futurepossibilitiesunder thismanagement option includethefunding of any design
changesidentified.

17. PursueKeystonelL akeunder theAdopt a L ake Project

The Crooked Creek Watershed A ssociation is proposing to partner with the PFBC to adopt Key-
stone L akefor the purposes of improving fish habitat and water qudity at KeystoneLake. Whileimproving
theecologica integrity of Keystone L ake, thismanagement option would enhancethequality of recreationa
opportunitiesavailableto fisherman and boaters.
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18. CompletethePlum Creek Bank Sabilization, Riparian Corridor Restoration, and Fish
Habitat |mprovement Proj ect.

TheArmstrong Coutny Conservation District, in cooperation with the Crooked Creek Watershed
Association, hasreceived aGrowing Greener Grant to stabilize an approximately 0.5-milereach of the most
severeeroson problemswithinthe4.5-milecorridor of Plum Creek fromitsconfluencewith MillersRun
downstream toits confluencewith Crooked Creek. Remaining work withinthe project cooridor ispro-
posed intwo phasesand will includerestoration of theriparian habitat and fish habitat improvementsaong
theentire4.5 milereach.

19. Restrict thegranting of logging per mitsto only thoselogger sthat participatein
Pennsylvania’s Sustainable Forest I nitiative (SFI).

The Sustainable Forest Initiativeisone of two initiativesbegun in Pennsylvaniatoincreasethe number
of Forestry Management Practices. SFI isaprogram introduced by the American Forest and Paper
Association to persuade saswmillsand pulp millsto only purchaselogsthat are harvested in asustainable
fashion. The program hasadready resulted in training hundreds of loggers, landowners, and other forest
industry personne to use best management practicesfor logging. By restricting thegranting of permitsto
loggersthat are participating in the SFl program, thereis some assurance that best management practices
arebeingfollowed. Thiswill lead to optimum forest regeneration and renewa; residua stand protection;
management of insects, disease and fire; and protection of siteand water resource quality.

20. Further thedevelopment of aDirt and Gravel Roads Program throughout thewater -
shed.

Sediment loading into tributary watersthroughout the watershed from borough and township dirt and
gravel raodshasanegative effect onwater qudity. Thisoptionwould helpto further develop the prelimi-
nary Dirt and Gravel Road program through education and providing resourcesto implement Best Manage-
ment Practices(BMP). Specific BMP scouldincludedrainage system improvements, upgrading existing
stream culvertsand erosion control structures, and improving road surfacesthrough the use of properly
sized and more durableroad aggregates.

21. InitiateaWellhead Protection Areastudy.

Thisoptionwould consst of conducting astudy for the delineation of aWellhead Protection Area(s)
throughout thewatersehd. During the preparation of thisplan, only oneWellhead Protection Areawas
ddlineated by the Eastern Armstrong County Municipal Authority (EACMA) for 3wellslocated approxi-
mately 0.65 milesnortheast of Elderton Borough along Route 210 in Plumcreek Township Armstrong
County. 1n 2000, Indiana County completed aWater Supply Plan (WSP) and aWellhead Protection Area
study isalogica next step to complement the WSP,

E. PLANNING

1. Form theUpper Crooked Creek Water shed Council of Governments(UCCWCOG).

A Council of Governments (COG) isavoluntary association of local governments. The members
regularly meet to exchangeideas and devel op acommon strategy to addressregional problems. Any
number of objectives can be accomplished through theformation of aCOG, including multi-municipal
comprehensve planning, code enforcement, equipment sharing, and cooperative purchasing to nameafew.
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2. Encouragemunicipalitiesto enact atimber harvest ordinance.

Asof 1992, approximately 135 municipalitiesin Pennsylvaniahad timber-harvesting ordinances. A
timber-harvesting ordinance can bean extremely effectiveway of managing timberinginamunicipality.
However, aswith al ordinances, the ordinanceisonly asgood asitsenforcement. Model ordinancescan
be obtained by contacting the PennsylvaniaTownship'sAssociation or theinternet. Timber harvesting
ordinances are recommended aslong asthe Right to Practice Forestry Act isnot viol ated and the municipal -
ity hastheresourcesto properly enforcethe ordinance.

3. Encourageprivatelandowner sto develop forest management plans.

Thegoa of Pennsylvania' s Forest Stewardship Programisto encourage more privateforest landown-
ersto havewritten forest management plans. Whilealarge percentage of privateforestland ownersdo not
intend to usetheir land for timbering, privateland itisoften thefirst resourcethat istapped during times of
financia trouble. Whilethelandistheirstouse, itisimportant for landownersto understand forest manage-
ment and incorporate best management practi cesinto their forest management.

4. Adopt most current and applicable Floodplain Management Or dinances.

Violationsof floodplain development ordinancesare prevaent with thestudy area. Often, community
officidsand the public are not aware of theimportance of protecting floodplainsfrom encroachments.
However, smpleoutreach efforts, such asintroducing aone-haf hour program on theimportance of flood-
plainintegrity duringamunicipal council meeting, would increase awarenessof theneed for floodplain
preservation. Following thisoption, amunicipa council member would contact anACOE, FEMA, or
Crooked Creek Watershed A ssoci ati on representative to discussfloodplain functionsand values at the
mesting.

To control development inthefloodplain, asrequired if amunicipality wantsto participateinthe
National Flood Insurance Program, an up-to-date ordinance should be adopted. The provisionscould be
included in azoning ordinance; however, because none of themunicipditiesinthewatershed havezoning, a
stand al one a Floodplain M anagement Ordinance should be adopted. The state provides severa model
ordinancesto choosefrom depending on which situation best suitsthemunicipality. Because noneof the
municipalitieshave zoning, themodel foundinAppendix B isbest suited for themunicipaitiesin thewater-
shed.

5. Educatethepublic on the connection between land useand planning by holding public
wor kshopson the county compr ehensive planning process.

Dueto the economic status of many corridor communities, planning often doesnot work asefficiently
asitshould. In many southwestern Pennsylvaniacommunities, ordinances are frequently changed to accom-
modate devel opersand bus nesses, which conflict with published futureland use plans. Thispattern hasleft
many of these communitieswith ordinanceswhich do not consider futureregiona plansor trends. Future
developmentswithin the project areashould adhereto amunicipality’ sfutureland use plans, or to thefuture
land use plan of the appropriate county.

6. Encourage municipalitiesthat do not adopt zoningto develop an Official M ap.

For communitiesthat do not wish to implement zoning, an Official Map can beused asabasisto
designateland for future public use, but with lessenforceabl e power than azoning ordinance. Municipalities
wishing to adopt an Officia Map shouldfollow theguiddinesprescribedinArticlelV of the Pennsylvania
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MunicipalitiesPlanning Code. Devel oping an Official Map asaland usetechnique can enhance planning by
adingloca municipditiesin highlighting devel opment opportunities, planning for theoverall useof the
riverfront, planning for theland acquiSitions, andidentifying significant cultura and environmental resources
for enhancements. Dueto theintent of theriverfront overlay district, therewould belittleliability and
enforcement issuesnormally associated with typical zoning.

7. Develop M ulti-M unicipal Comprehensive Plansfor communitiesin thewater shed.

Comprehens ve plans provide an information basethat can be used asatool for guiding future devel -
opment andland use. Relevant i ssues such ashousing, land use, economic devel opment, community
facilitiesand services, transportation facilitiesand recreationa amenitiesaretypicaly reviewed toformulate
futureplans. Multi-municipal comprehensive planslay thegroundwork for regional devel opment strategies.
Inrecent years, the PennsylvaniaDepartment of Community and Economic Devel opment hasactively
supported regiona comprehensive plans, which combine multi-municipal resources.

8. Ingtitutemunicipal solid waste co-composting.

Composting of municipa solid waste hasbeen identified by theU.S. Environmental Protection Agency
aspreferential tolandfilling and waste-to-energy. Thisproject would providean opportunity to demon-
dtratethat municipal waste composting isboth technically and economically feasiblefor many municipalities.

Thegoal istodevelop acentraly located, in-county, municipal waste co-composting facility to achieve
thefollowing benefits

» toprovidewaste process ng technology that iswell-suited to the highly degradable
municipal and agriculturd organicwagte;

» toprovidealongtermdisposa systemfor thedisposal of municipal wastewater treatment
plant dudge and septic tank pumpings;

» toprovideastrategy for increasingtherate of recycling whileminimizing the cost, and at the
sametime, reducing thecounty’srelianceon landfilling;

» toprovideadtrategy for collecting hazardous household waste materials,

» toreducethetransportation costsincurred by county residentsin hauling wasteto out of
county disposd sites;

» toprovidealong-term waste management strategy that will respond and serve county needs
and reduce projected wastes system costs.

9. Develop additional Agricultural Security Areas(ASA) designations.

A way to conserveagricultura land withinthewatershed isto develop Agricultura Security Areas
(ASA). PAACct43,Agricultural AreaSecurity Law, hasauthorized theseareas. A landowner or agroup of
landownerswhoseland comprisesat |east 250 acresmay apply totheir local government for the designation
of anASA. Theparcelsmust beviableagricultura land and may be comprised of non-contiguoustractsat
least 10 acresinsize.

TheASA designation encouragesthe preservation of agricultural land by giving thelandowner protec-
tionfrom local ordinancesthat restrict farm practicesunlessapublic safety hazard exists. TheASA adso
protectstheareafrom nuisance ordinances. Additionally, the designation limitscondemnation procedures
and eminent domain by state and local agenciesunlessapproved by theAgricultura CondemnationAp-
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prova Board. TheASA designation isnot apermanent designation but rather land withan ASA designation
isreviewed every seven years, which may be desireablefor somemunicipalitiesand landowners. Asof
October 1999, therewere 824 ASAsin PA totalling over 3.2 million acres.

10. Develop and enroll farmsin agricultur al assessment tax incentives.

Differentia assessment lawsdirect |ocal governmentsto assessagricultura land for itsagricultura
vauerather thanitsfull market value, whichisgeneraly higher. Differential assessment lawsareenacted at
thestatelevel andimplemented at thelocal level.

Thebenefit of thisprogram isthat it decreasestax burden on farmersand allowsagricultural opera-
tionsto continueintheface of development, thus hel ping to ensurethe economic viability of agriculture.
Thesetaxesalign agricultural property taxeswithwhat it actually costsloca governmentsto provideser-
vicestotheland.

Thistax incentiveisknown as PA Act 319, asamended in 1998 as“ Clean and Green”, designed to
provideincentivesto landownersfor preserving land in agricultural use, agriculturereserveor forest reserve.
Thisisavoluntary programthat providesafinancia disincentiveto participating landownerswho convert
land to other than agricultural usesby making theland subject to rollback taxesand pendties. Currently,
thereareover fivemillion acresenrolled in 48 counties.

11. Encour agefarmstoregister in PA’sFarm Link Program

Pennsylvania'sFarm Link Program wasinitiated in 1994 through collaboration with the Rodale
Ingtitute, the Center of Loca Government Servicesand PennsylvaniaFarmer Magazine. Theprogramwas
established to help reducetherapid decline of farmsthroughout the state. The concept isto link prospec-
tivefarmerswithlandownerswho areinterested in ensuring that their land remainsin agricultura production.

The program hel psthe new farmerswith start-up coststhrough creative agreements designed through
theFarm Link Program. Optionsare made availableto farmerswishing to enter or retirefrom thefarming
industry. Eachlink isdifferent, but the end result istoincreasethe number of new family farmersin Pennsyl-
vania

In 1995, the Farm Link database, which isregularly reviewed and updated, had over 450 entering
andretiring farmers. Workshopsare held throughout the stateto facilitate meeting of perspective matches.

12. Prepar eeducational materialson the management of lar ge scaleanimal oper ations.

Although state and federa regulationsprovidealevel of oversght that the Commonwedl th greetly
needs, they clearly do not address some of the concernsloca communitieshave about industrial agriculture.
Theseregulationsdo not address odor, dust, noise or other nuisances, water use, property valueissues,
long-term maintenance of operations, and the host of related concernslocal communitiesmost often ex-
press.

Other mgjor regulatory programssuch asair quality regul ations and waste management regul ations
have generally not been applied to; or may have exemptionsfor agricultureuses. The protection of a
community from these and other impactsof industria agricultural businessesfall upon theloca municipdity.
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Theability of local governmentsto regul ate these operationsisnot without limitations. Townshipswho have
createdlocal ordinancesmost commonly encompassthefollowing:

» gpecificaly definethe nature of theagricultural operation they wishto manage (so asnot to
punishfamily farmers) and clearly define characteristicsof such operations;

» adopt aversion of the PA CAFO regulationsand the Nutrient Management Act at the
municipa level toallow for loca enforcement of theregulations;

» adopt more powerful enforcement toolsincluding bondsand permit fees, aswell as
ingpections;

»  edablish set-back requirements such asrestrictionsand building permit limitations;

» requirewater useand hydrology reportsbeforefacilitiesare constructed;

» requirethat operatorsobtainal relevant state and federd permitsbefore building permits
areissued.

13. Encour age municipalitiesto establish compliancewith existing sewagetreatment regula-
tionsby preparing and updating formal Act 537 sewagefacilitiesplansand prioritizing constr uc-
tion of sewagetreatment facilities.

Untreated and undertreated sewage effluent isagrowing concern throughout thewatershed. Many
smal communitiesintheserural areasssmply cannot afford the devel opment and implementation of Act 537
sawagefacility plans. However, the devel opment of atreatment planisthefirst step towardsregulatory
compliance.

Fundingisavailablethrough grantsand rembursementsfrom PADER. In addition, municipalitieswith
officid plans, aswell asprivatelandowners, may bedigiblefor fundsthrough programs such asthe Pennsyl-
vanialnfrastructure Investment Authority (PI1A) established by ACT 16. PIIA providesfunding for com-
munity construction of new or upgraded water and sewer systems.

14. Develop and implement a Dry Hydrant Program

In any areawithout water mainsand domestic fire hydrants, the dry hydrant concept can providea
simple, cost effective solutionto the need for accessto water sourceswithout delay. A dry hydrant consists
of anarrangement of piping with oneendin thewater and the other end extending to land and availablefor
connectiontoapump. Instalation of dry hydrantsinto numerous nearby and devel oped water supplies
eliminatestheinefficiency and complexity of long-distancewater shuttleoperations. Thisarrangement also
allowsaccessto water sourcesfrom aroadway instead of having to work on soft ground immediately
adjacent to the pond or stream.

F. RECrEATION

1. Develop directional and inter pretivesignsfor display along theexisting and proposed
trails.

Thisrecommendation would consist of devel oping multipletypesof sgns, directing trail usersto
important locationswithinlocal communities, or identifying major regiond cultural or naturd attractions. For
example, upon entering IndianaCounty from the north, abicyclist onthe Baker Trail would seeoneinfor-
mation display showing locationswithin Sheloctathat might be of interest and are bike/pedestrian accessible
(i.e., parks, historic sites, churches, restaurants, or bike shops). A second information display would show
thedistanceto the other attractions, such asdowntown Indiana. Thissecond information display would aso
show highlightsof thefacilitieswithin downtown Indiana. A third category of interpretivesignswould
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display significant cultura or natural resource sites, such asBlue Spruce County Park or Keystone L ake,
identifying plant and animal speciesat each.

By using thisapproach toinformational signing, CrCWA would enhancethetrail experiencefor users
and enablethem to maximizetheir enjoyment during agiventrip. Inaddition, thisapproach would alow trail
usersto venture off of themaintrail and travel into the communitiesalong it, enjoying what thesetownshave
to offer and contributing to their local economy. 1t will also encouragetrail usersto plan futuretripstothe
area by making them aware of theresourcesaong thetrail and within thewatershed.

2. Conduct feagibility studies, inventory, investigate, and acquireabandoned railroad right-
of-way for new recreational trailsand connectionsbetween existing or proposed trails, and inves-
tigatethepossibility of rail-with-trail connections.

By completing feasbility studiesfor futuretrail links, thisrecommendation would alow for thereuse of
abandoned rail lines, an enjoyable sight-seeing tour of thetownsand communities surrounding thearea, and
anincreaseinthequality of lifefor peoplelivingaong; and using, thetrail. Bicyclists, hikers, and walkers
using thetrail network would bring in moretourism and new economic opportunities. Residentswithinthe
study corridor would benefit fromtrail devel opment through increased recregtional opportunitiesand
tourismrevenues,

3. Develop acomprehensivetrail and greenway plan for theentirewater shed.

A greenway isacorridor of open space. Therearemany typesof greenwaysranginginsize, environ-
mental amenities, location and function. Typesof greenwaysinclude conservation greenways, recreational
greenways, riparian buffers, landscaped corridors, greenbelts, and natural areas. Linear greenwayscan
provide conduitsfor wildlifemobility along corridorsand suitable habitat.

A conservation greenway would be abeneficia option for the Crooked Creek Watershed. The
primary function of aConservation Greenway isto protect and enhance ecol ogical vauesand functionsof
an open space, such asproviding habitat for wildlife. A greenway along astream corridor providesecol ogi-
cal benefitssuch asfood, shelter, and cover to numerous species.

The county planning departments, along with thelocal municipal officials, citizens, and private property
owners, should determinethe greenway boundaries.

4. Develop new or enhance existing fishing accessareasin public areas.
Thiscould be accomplished through utilizing existing structuresor providing new fishing access.
Fishing groupsand municipalities could partner to enhance or develop accessaress.

5. Repair theinfrastructureof CummingsDam.

Indiana County has been requested by PADEPto develop aplanfor repairing theintake/outtake
vaveson CummingsDam. Theexisting valvesdatefrom thedam’sorigina construction (1908) and are
currently not operable.

To accomplishthis, the County retained Gibson-Thomas Engineering to conduct apreliminary cost
analysis. Theresultsof thisanalysisindicated that the repair project would cost in excess of $200,000. In
addition to thevalvereplacement, thereisaneed to repair concrete spalling on thedam'’ssurface. The
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PADEPhas ot given an order to havetherepairsdone, but it isexpected the County will eventually be
issued adeadlineto havethework completed.

At thetimeof thisreport, Cummings Dam was classified asahigh hazard dam by PADEPduetoits
age. Annual inspectionsare conducted by the County engineer and thedamiscurrently considered to be
structurally sound. An Emergency Action Plan has a so been devel oped for thedam and isreviewed and
updated every 2 years, asrequired by the PADEP.

Anadditional need for Cummings Damisto consider removing silt from the upper portion of thelake.
When the County acquired the park in 1966, the dam was drained and the accumul ated silt was dredged.
Sincethat time st hasbeen gradudly filling in the upper portion of thelake, resultinginalossof aquatic
habitat and reducing the size of thelake. Erosionfrom gaswell roads, township roads and the stream banks
along Getty Run areal contributing factorsto thesitation. A photo (taken around 1913) indicatesthelake
was approximately 15 acres (the current sizeis 12 acres), and since 1966 it has been estimated that about
1/2 acre of thelakehasbeen lost to siltation.

6. Acquireadditional land surrounding Blue Spruce County ParKk.

Blue Spruce Park iscurrently 413 acresin size. A strategy to acquire additional land surrounding the
park has been recommended by the County Parks staff and Park Board to protect the park from encroach-
ment and devel opment. Acquiring additiona property would allow the park to be sustained for future
generationsof park visitorsand alow the park to function more effectively asaviablewildlifeand natural
habitat area.

It isanticipated that an offer to purchase 230 acres of additional parkland will be made by the County
inthenear future. Thisproperty iscurrently owned by Consol Energy (formerly R& P Coa Company).
Thisadditional property issignificant becauseit containsamajor portion of the park watershed and
viewshed, anditislocated immediately upstream withinthepark valley.

Additional property along the entranceroad to the park (owned by Amerikohl) isalso considered
important for protecting the park. Thisproperty iscomprised of five parcelstotaling 176 acres. Anaddi-
tional property owned by Kreibal Resources (75 acres) issignificant for protecting the park’ swestern
boundary.

7. Initiateand implement effortsto enhancethe Crooked Creek Watershed areaasa
destination for recreational and touring cyclistsby promoting road impr ovements, signageand
mar keting, aswell astheannual Indiana Five PointsBicycle Race.

The Crooked Creek Watershed haslong been one of the most popul ar regionswithin Indiana County
for bicycling. Thesceniclandscapeand gentleterrain, aswell asthe proximity to IndianaBorough have
been conduciveto attracting cyclists. Bicycling entitiesmay work cooperatively toidentify themore popular
bicycling routesinthewatershed. These designated routes can then be coordinated with PENNDOT's
road mai ntenance schedul e and improvement to these routes through projects such as paving, widening of
shouldersand linepainting. Inaddition, funding can be sought to develop and implement signsthat would
highlight theseroadsashicycleroutes.
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ThelndianaCounty Tourist Bureau' sinvolvement would includeenhancing thevisbility of cyclingin
thisareathrough marketing and promotional efforts. Tourscould be based on themesin the Watershed
such ascovered bridges, farmland, bed and breakfasts, etc.
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VII. MANAGEMENT OPTIONS MATRIX

Planning

(PADEP)

RESOURCE MANAGEMENT OPTIONSAND PRIORITIES AOUSNUTAE l RUN SRSa s POTENTIAL FUNDING SOURCES ANTICIPATED
CATEGORIES RESPONSIBLE PARTIES IMPLEMENTATION
GENERAL MANAGEMENT
1. Institute an Upper Crooked Creek Water shed Coalition (UCCW(C) to overseethe E:gal\gn(gg@?g?:nﬁniongxgsgi?)nr?;’\larattrl:?shi
All categories implementation of this plan and act as a clearinghouse for the management of Crooked Creek Watershed Association (CrCWA) y - I, P 1st two years
watershed resour ce data Program (C2P2), Western Pennsylvania Coalition for
' Abandoned Mine Reclamation (WPCAMR)
Kiski-Conemaugh River Basin Alliance, Clarion River Basin Commission,
All categories 2. Coordinate effortswith other River Conservation Planswithin the vicinity. Ohio River Basin Commission, Upper Mahoning Creek Watershed No direct cost involved 1st two years
Association
CULTURAL AND HISTORICAL
S 1. Facilitate regional coordination between historical groupsand municipalities Pennsylvania Historical and Museum Commission (PHMC), CrCWA, local . .
Cultural and Historical o pHMC and CrewA. historical societies, local municipalities No direct cost involved 1sttwo years
Cultural and Historical, . S . L S S i
. . 2. Coordinate an exchange of historical literature among communitiesin order to  CrCWA, local municipalities, county government, local historical societies, . .
Recreation, Economic . . o No direct costs involved 1st two years
market a regional experience and promotetravel to the water shed communities. PHMC
Development
Cultural and Historical 3. Encogragg communitiesto develop alocal history book or pamphlet (such asa QrCWA, Wat§r§f1ed municipalities, county planning offices, PHMC, local Heritage Parks Program (HPP), advertising sales 2nd two years
centennial tribute). historical societies
Cultural and Historical, 4'. Commumnesshou_ld sele_cnvely focus;_conserv_atlon efforts by_ldentlfylr_lg their CrCWA, watershed municipalities, county governments, PHMC, local
Recreation historical resources, including those which arelisted on the National Register of historical societies PHMC 2nd two years
Historic Places and those which they would like to see listed.
Cultural and Historical, 5._ Im_plem(_ant_areglona_l approach for signs ens_urmgthat h|s_tor|cal str_ucturesor C_rCV\_/A, wat_ers_hed municipalities, county goyernments, PHMC, local PHMC, HPP, National Park Service (NPS), Transportation
Recreation districts within the project study area communities have similar marking historical societies and museums, Pennsylvania Department of Equity Act (TEA-21), local businesses 2nd two years
techniquesto identify their historical and cultural resources. Transportation (PENNDOT) quity '
Cultural and Historical, o - . L
Recreation, Economic 6. Attempt to identify local sites of exceptional interest for interpretive areas. CrCWA, Iopal historical societies, museums, Indiana University of Private foundations, volunteers, IUP 2nd two years
Pennsylvania (IUP)
Development
Cultural and Historical aali’;iere\éelocal churches as symbols of cultural and ethnic identity within the CrCWA, PHMC, local historical societies, local municipalities Private foundations, historical societies, museums 2nd two years
Cultural. and Historical, 8. Design regional history exhibitsthat can be displayed outside the water shed. C_rCWA, PHMC, local historical societies, Senator John Heinz Regional Private foundations, historical societies, museums 3rd two years
Economic Development History Center
Cultural and Historical, 9. Addressregulatory problemsthat discourage reuse of historical sites. CreWA, PHMC, Pennsylvania Department of Environmental Protection No direct costs involved 2nd two years
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RESOURCE
CATEGORIES

MANAGEMENT OPTIONSAND PRIORITIES

POTENTIAL PARTNERSHIPS and/or
RESPONSIBLE PARTIES

POTENTIAL FUNDING SOURCES

ANTICIPATED
IMPLEMENTATION

ECONOMIC DEVELOPMENT

Economic Development,

1. Complete an inventory of brownfieldsand prioritize their redevelopment

CrCWA, Loca municipalities, county planning departments, Regional

PADEP' s Land Recycling Program, Pennsylvania
Department of Community and Economic Devel opment

Resources

environmental hazards.

PADEP

Natural Resources potential under PA Act 2 and Act 4. Industrial Site Evaluation System, PADEP (DCED): Communities of Opportunity and Community 2nd two years
Revitalization
Economic Development 2. Createa _B_us ngss_Dwectory_and map that highlights the commercial districts and DCED, Indiana and Armstrong County Offices of Planning and Local busin through advertisements ond two years
other amenities within the project study area. Development, local chamber of commerce
CrCWA, watershed municipalities, county conservation districts, county
Economic Development, planning departments, local sportsmen’s groups, special interest groups,  Volunteer services from special interest groups, public and
Recreation, Natural 3. Promote fishing, hiking, and biking through events. Pennsylvania BASS Federation Chapter, Pennsylvania Game Commission private donations, corporate sponsorships, Pennsylvania 1st two years
Resources (PGC), Pennsylvania Fish & Boat Commission (PFBC), Trout Unlimited, BASS Federation Chapter, Trout Unlimited
outfitters, Indiana County Parks
Economic Development, L . . . . CrCWA,'PADEP, PFBC, U.'S' Army Corps of Engineers (ACOE), DCED, PADEP Environmental Education Grants, DCED, private
4. Promote water quality improvementswith an emphasis on economic benefits. U.S. Environmental Protection Agency (EPA), local watershed . 1st two years
Natural Resources . foundations
organizations
EDUCATION
Education 1. Develop a newsletter to inform the public of the value of the resour ces of the CrCWA, PADEP, EPA, U.S. Coast Guard (USGS), PFBC, PGC, ACOE, PADEP Environmental Education Grants, county 15t tWO Vears
Upper Crooked Creek water shed. DCNR, Western Pennsylvania Conservancy (WPC) conservation districts, HPP y
2. Initiate educational programs on floods and floodplain development including Crewa, N.atlonal Wetlaljd Survey (NWS), National Oceanic and PADEP Environmental Educational Grants, PADEP Federal
. . " . . . Atmospheric Administration (NOAA), Federal Emergency Management . . .
Education flood emergency response” educational materials and flood awar eness seminars Agency (FEMA), ACOE, PADEP, local fire departments, local Flood Protection Cost Share Projects and Flood Protection 1st two years
for residents. gency ’ ' ’ P S Program, NOAA, FEMA, ACOE
governments
Education, Cultural . istri ithi - i i i
ucation, Cultura 3. Promote an essay and/or photo contest throughout school districts within the CrCWA, watershed municipalities, local school districts PADER Environmental Edgcapon Grants, private 1t two yers
Resources water shed. foundations, local school districts, volunteers
Education 4. Develop educational programsto be used within local school districts CrCWA, DCNR, PADEP, county conservation districts, local sportsmen’'s PADEP Environmental Education Grants, DCNR Bureau of 2nd two years
groups, DCED State Parks, volunteers
Education. Natural PADEP, PFBC, PGC, DCNR, Natural Resource Conservation Service PADEP Bureau of Watershed Conservation, DCNR Land
! 5. Educate land owners and municipalities on theimportance of riparian buffers.  (NRCS), PA Bureau of Forestry (PABOF), regional timber harvesters, Trust Grant, PADEP Environmental Education Grants, 1st two years
Resources . . N .
county conservation districts, agricultural aliances PADEP Stream Improvement Program
Education 6. Create a Crooked Creek theme summer camp program ?grsjr?a??oﬁ%?;ﬁggallogi ggra;cs:rcr\é\(ﬁs IIDD%’\IIEF\I; Tﬁd?aiiégﬁxy Armstrong Educational Trust, PADEP Environmenta 1st two years
' Pprog ’ Parks ' > groups, ' y Education Grants, DCNR Bureau of State Parks, volunteers y
Education, Cultural and 7. Coordinate efforts with the Armstrong Educational Trust’s proposal to acquire ?:(‘EIE SnﬁFm?t(e:d PF?eﬁhA(li/C;rl?i,auBlistlieierVZ;iIg:fc(:ehsert\éeri(HUM C Iﬁ)F” Armstrong Educational Trust, PADEP Environmental 3rd two vears
Historical the Environmental Learning Center at Crooked Creek from the ACOE. ) ' =y _ apter, ’ ' Education Grant, private foundations, WPC y
Indiana County Parks, local school districts
Education, Natural 8. Develop a series of citizens workshopsto educate farmers and residents about NRCS, PGC, DCNR, CrCWA, PADEP, PFBC, Indiana& Armstrong NRCS, DCNR, U.S. Department of Agriculture (USDA) 1t tWO Vears
Resources available resources and funding for Best Management Practices. County Conservation Districts, agriculture alliances Conservation Reserve Program Funds y
. 9. Prepare an educational brochurefor stakeholders outlining who to contact to . ) . .
Education, Natural report illegal dumping, point sour ce discharge violations, and other critical CrCWA, PADEP, PA Cleanways Canaan Valley Institute, Heinz Foundation, local busin ' 1st two years
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RESOURCE
CATEGORIES

MANAGEMENT OPTIONSAND PRIORITIES

POTENTIAL PARTNERSHIPS and/or
RESPONSIBLE PARTIES

POTENTIAL FUNDING SOURCES

ANTICIPATED
IMPLEMENTATION

NATURAL RESOURCES

Natural Resources

Natural Resources

Natural Resources

Natural Resources

Natural Resources

Natural Resources

Natural Resources

Natural Resources

Natural Resources,
Education

Natural Resources,
Recreation, Education

Natural Resources,
Recreation

Natural Resources

Natural Resources

Natural Resources,
Cultural and Historical

Natural Resources,
Education

1. Continue the development and implementation of preliminary restoration plans
for two discharges at Ernest, including the construction of passive wetland
treatment systems.

2.Coordinate with PADEP’s Bureau of Abandoned Mine Reclamation to identify
"Problem Area" abandoned mine sites within the study corridor for reclamation
and funding prioritization.

3. Organize, perform, and maintain cleanup of dump sites.

4. Coordinate efforts between CrCWA and PADEP Bureau of Abandoned Mine
Reclamation to prioritize smaller AMD dischar ges and develop reclamation
strategies.

5. Develop a QA/QC plan for, and develop comprehensive biological and chemical
monitoring, of the main stem of Crooked and Plum Creeks.

6. Build partner ships between CrCWA and local businessesto develop a consensus
on community water shed goals and visions, foster volunteer participation, and
secur e financial assistance.

7. Develop a water shed database to coor dinate conser vation activities among
gover nmental agencies, private organizations, and the general public.

8. Evaluate publicinterest in completing Natural Heritage Inventoriesfor Indiana
and Armstrong Countiesthrough the Western Pennsylvania Conservancy.

9. Implement a volunteer trash removal or land stewardship program to clean and
preserve the water shed.

10. Investigate habitats within the water shed for potential nomination as I mportant
Bird Areas.

11. Encour age landowners and local businessesto participatein the PGC’s
Cooper ative Farm Game and Forest Game Coop programs.

12. Encour age citizen monitoring and reporting of industrial and residential
effluent violations.

13. Encour age the preservation of the ecological and visual quality of theriver
corridor by planting a vegetative barrier along theriver’'s edge wherefeasible.

14. Identify or createaregional land trust to preserve and protect sensitive
ecological habitatsor historical properties.

15. Coordinate with local officials and privateindustry to educate the public and
adopt stormwater management regulations and erosion control methods.

ACOE, Air Products, CrCWA, environmental engineering consultants

PADEP-Bureau of Abandoned Mine Reclamation, CrCWA, US Office of
Surface Mining (USOSM), Center for Rural Pennsylvania

Watershed organizations, local businesses, Indiana University, municipal
and county government, PA Cleanways

CrCWA, PADEP Bureau of Abandoned Mine Reclamation, NRCS, PFBC,
environmental engineering consultants, WPCAMR

CrCWA, Indiana County Conservation District, PADEP, PFBC, local
volunteers, public schools and universities, EZ Group

CrCWA, local businesses

CrCWA, local watershed organizations, Trout Unlimited, county
conservation districts, EPA, USGS, PADEP, ACOE, PFBC, DCNR,
Pennsylvania BASS Federation Chapter

CrCWA, WPC, county conservation districts

PA Cleanways, local conservation groups, county conservation districts,
local sportsmen’s groups, local waste management facilities

CrCWA, Audubon Society, local bird clubs,DCNR, USFWS, PGC, Todd
Bird Club

CrCWA, PGC, agricultural aliances

PADEP Bureau of Watershed Conservation and Bureau of Water Quality
Protection

PADEP, county conservation districts, WPC, PFBC, ACOE

National Land Trust Association, WPC, Allegheny Land Trust, CrCWA,
DCNR, Indiana County Parks

County conservation districts, watershed municipalities, local watershed
organizations, PADEP

PADEP Bureau of Abandoned Mine Reclamation

PADEP Bureau of Abandoned Mine Reclamation and
Bureau of Watershed Conservation, WPCAMR

PADEP, Canaan Vadlley Institute, local in-kind
NRCS, PADEP Bureau of Abandoned Mine Reclamation,

county conservation districts, PADEP Growing Greener
Funds, US OSM

PADEP Growing Greener Funds, Canann Valley Institute

Local businesses

PADEP Bureau of Watershed Restoration and Bureau of
Watershed Conservation, PFBC, private foundations, [UP,
county conservation districts

WPC, DCNR Keystone Recreation, Park, and Conservation

Fund: County Natural Area lnventory Grant, IUP

Private foundations, county and local government, volunteers

Audubon Society, DCNR C2P2, USFWS, PGC

PADEP s Citizen Volunteer Monitoring Program

PADEFP s Stream Improvement Program, DCNR Keystone
Recreation, Park, and Conservation Fund: Greenway Grant,
Ducks Unlimited

DCNR Keystone Recreation, Park, and Conservation Fund:
Comprehensive Recresation, Park, Open Space Grant and
Greenways Grant

Private foundations, PADEP Storm Water Management
Program Grants

1st two years

1st two years

1st two years

1st two years

1st two years

2nd two years

1st two years

1st two years

2nd two years

1st two years

1st two years

1st two years

2nd two years

2nd two years

2nd two years
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RESOURCE
CATEGORIES

MANAGEMENT OPTIONSAND PRIORITIES

POTENTIAL PARTNERSHIPS and/or
RESPONSIBLE PARTIES

POTENTIAL FUNDING SOURCES

ANTICIPATED
IMPLEMENTATION

NATURAL RESOURCES (continued)

16. Continueto monitor the Keystone L ake Passive Wetland Treatment System

Natural Resources - CrCWA, Armstrong County Conservation District PADEP 2nd two years
remediation efforts.
Natural Resources 17. Pursue Keystone L ake under the Adopt-a-L ake Project PFBC, CrCWA, Armstrong County Conservation District PFBC, PADEP Growing Greener Grant 2nd two years
Natural Resources 18. Cqmplete_t he Plum Creek Bank_Stab|I|zat|on, Riparian Corridor Restoration, PFBC, CrCWA, Armstrong County Conservation District PFBC, PADEP Growing Greener Grant 2nd two years
and Fish Habitat |mprovement Project.
. . . . - . CrCWA, county and local government, county conservation districts, PA
Natur.al Resources, 19. R&etrlct.the grant.mg of logging p(.ar.mlltsto only those loggersthat participatein Bureau of Forestry (PABOF), Northern Hardwood Lumber Association, DCNR C2P2, USDA, NRCS, USFWS 2nd two years
Economic Development Pennsylvania’s Sustainable Forest Initiative (SFI). S
PA Forestry Association
20. Further the development of a Dirt and Gravel Roads Program throughout the CrCWA, county and local government, Indiana and Armstrong County i .
Natural Resources water shed. Conservation Districts, PADEP, DCNR, PENNDOT PENNDOT, TEA-21, PADEP Growing Greener Grant 2nd two years
Natural Resources 21. Initiatea Wellhead Protection Area study g;%véé county conservation districts, county planning departments, PADEP Growing Greener Grant 3rd two years
PLANNING
Planning 1. Form the Upper Crooked Creek Watershed Council of Governments CrCWA, municipal and county government DCED, municipalities, county government 1st two years
(UCCWCOG).
Planning 2. Encourage municipalitiesto enact a timber harvest ordinance. local governments, county planning departments local governments, county planning departments, DCED 1st two years
. . NRCS, loca governments, county planning departments, Penn State NRCS, loca governments, county planning departments,
Planning 3. Encourage private landowner sto develop forest management plans. Cooperative Extension, land owners Penn State Cooperative Extension, land owners 1st two years
. . . . DCED’s Land Use Planning Technical Assistance Program
Planning 4. Adopt most current and applicable Floodplain Management Ordinances. ACOE, FEMA, NOAA, local government (LUPTAP) grants, FPMS 1st two years
Planning > Educatethe pUb.“C on the connection betwem land use and planning by holding Loca governments, county planning departments DCED’s LUPTAP grants 1st two years
public workshopsin the county comprehensive plan process.
Planning 6. Have municipalities that do not adopt zoning develop an Official Map. Local governments, county planning departments DCED’s LUPTAP grants 1st two years
Planning @a?:rvigg Multi-Municipal Comprenensive Plans for communitiesin the Loca government, Indiana County Office of Planning and Development  DCED’s LUPTAP grants 4th two years
Planning 8. Institute municipal solid waste co-composting. Municipal and county government PADEP, municipalities, county government 2nd two years
Planning 9. Develop additional Agricultural Security Areas. Center for Rural PA, PA Farmer Magazine, NRCS, agricultural aliances  Center for Rural PA 3rd two years
Municipalities, Indiana County Conservation District, | ndiana County . .
Planning 10. Develop and enroll farmsin agricultural assessment tax incentives, Office of Planning and Development, Bureau of Farmland Protection, E;r]zzu of Farmland Protection, PADEP Growing Greener 2nd two years
Indiana County Farmland Easement, county government
Planning 11. Encourage farmsto register in the Farm Link Program. Center for Rural PA, PA Farmer Magazine, NRCS, agricultural alliances  Center for Rural PA 2nd two years
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CHAPTER 7 MANAGEMENT OPTIONS MATRIX

PLANNING (continued)

12. Prepar e educational materials on the management of lar ge scale animal

improvements, signage and marketing, aswell asthe annual Indiana Five Points

Bicycle Race. County Parks, C& ITC

Planning operations. County conservation districts and planning offices DCED, municipalities, county government 1st two years
. 13. Encourage municipalitiesto establish compliance with existing sewage L ' . .
Planning, Natural treatment regulations by preparing and updating formal Act 537 sewage facilities Watershed mun|C|.paI|t|es DEP, In@qna Couny Office of Ptanning and PADEP Sewage Management Grants 2nd two years
Resources A : - Development, Indiana County Municipal Services Agency, C& ITC
plansand prioritizing construction of sewage treatment facilities.
Planning 14. Develop and implement a Dry Hydrant Program County Conservation Districts DCED 2nd two years
RECREATION
Recreation, Economic L . L . "
Development, Cultural 1. Develop dl_rectlonal and interpretive signsfor display along the existing and CrCWA, PHMC, county planning departments, Indiana County Parks C2P2, HPP 2nd two years
S proposed trails.
and Historical
Recreation. Cultural and 2. Conduct feasibility studies, inventory, investigate, and acquire abandoned
o railroad right-of-ways for new recreational trails and connections between existing CrCWA, railroad companies, Indiana County Parks, C& ITC Private foundations, corporate sponsors, C2P2, TEA-21 1st two years
Historical . . . L - . .
or proposed trails, and investigate the possibility of rail with trail connections.
. . . . . DCED, municipal and county government, Cambria and Indiana County L
Planning, Recreation 3. Develop a comprehensivetrail and greenway plan for the entire water shed. Trail Council (C & | TC), Indiana County Parks DCED, municipalities, county government, DCNR 2nd two years
Recreation 4. Develop new or enhance existing fishing access areasin public areas. CrCWA, PFBC, Indiana County Parks PFBC, watershed municipalities, Fish America 1st two years
Recreation 5. Repair theinfrastructure of Cummings Dam. ACOE, CrCWA, PFBC, Indiana County Parks ACOE, PADEP Growing Greener Funds, corporate sponsors 2nd two years
DCED, PGC, municipalities, county government, county
Recreation 6. Acquire additional land surrounding Blue Spruce County Park. CrCWA, PGC, county conservation districts, Indiana County Parks conservation districts, PADEP Growing Greener Funds, 2nd two years
corporate sponsors, DCNR C2P2
T o g %97 I CounyOffcfPain ndDevcopn (COFD)
Recreation goy yp g PENNDOT, Indiana County Tourist Bureau, Indiana Cydling Club, Indiana PENNDOT District 10-0 Maintenance Funds, TEA-21 1st two years
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Common Name

Scientific Name

Woody Trees and Scrub Shrubs

red maple Acer rubrum

sugar maple Acer saccharum
dlvermagple Acer saccharinum
smooth ader Alnusserrulata
Herculesclub Araliaspinosa

black birch Betulalenta
Americanhornbeam Carpinuscaroliniana
bitternut hickory Caryacordiformis
shellbark hickory Caryalaciniosa
shagbark hickory Carya ovata
mockernut hickory Carya tomentosa
northern hackberry Celtisoccidentalis
slky dogwood Cornus amomum
flowering dogwood Cornusflorida
panicled dogwood Cornus racemosa
hawthorn Crataegus spp.
whiteash Fraxinus americana
black ash Fraxinusnigra
dwarf huckleberry Gaylussacia dumosa
witch-hazel Hamamelisvirginiana
butternut Juglanscinerea

black walnut Juglansnigra
spicebush Linderabenzoin
tuliptree Liriodendrontulipifera
cucumbertree Magnolia acuminata
aople Malussylvestris
black gum Nyssa sylvatica
hornbeam Ostryavirginiana
ninebark Physocar pus opulifolius
bluespruce Picea pungens
eastern whitepine Pinusstrobus

scotch pine Pinussylvestris

red pine Pinusresinosa
eastern sycamore Platanusoccidentalis
bigtooth aspen Populus grandidentata
crab apple Pyruscoronaria

sour cherry Prunus cerasus
pincherry Prunus pensylvanica
black cherry Prunusserotina
common chokecherry Prunusvirginiana
white oak Quercusalba
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Common Name

northern red oak
scarlet oak

pin oak

black oak

rosebay rhododendron
smoothsumac

black locust
multiflorarose
common blackberry
swamp dewberry
black raspberry
shiningwillow
meadow willow
slkywillow
common elderberry
sassafras

American basswood
eagtern hemlock
dipperydm

early low blueberry
deerberry
maple-leaved viburnum
rusty blackhaw

Herbaceous Vegetation
yarrow

agrimonia

bugleweed

common ragweed
hog peanut
Canadaanemone
long-fruited anemone
mountainanemone
wood anemone
thimbleweed
spikenard

burdock
jack-in-the-pulpit
goatsbeard

common milkweed
butterfly weed

Scientific Name

Quercusrubra
Quercuscoccinea
Quercuspalustris
Quercusvelutina
Rhododendron maximum
Rhusglabra

Robinia psuedoacacia
Rosamultiflora
Rubusallegheniensis
Rubus hispidus
Rubusoccidentalis
Slixlucida

Salix petiolaris

Salix sericea
Sambucus canadensis
Sassafrasalbidum
Tiliaamericana
Tsuga canadensis
Ulmus rubra
Vacciniumangustifolium
\accinium stamineum
Viburnum lentago
Viburnum rufidulum

Achillea millefolium
Agrimonia gryposepala
Ajuga reptans
Ambrosiaartimisiifolia
Amphicarpa bracteata
Anemone canadensis
Anemonecylyndrica
Anemone lancifolium
Anemone quinquefolia
Anemonevirginiana
Araliaracemosa
Arctium minus
Arisaema triphyllum
Aruncusdioicus
Asclepiassyriaca
Asclepiastuberosa
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Common Name

green milkweed
white-wood aster
bushy aster
crooked-stem aster
wintercress

tickseed sunflower
fdsenettle
mouse-ear chickweed
pink turtlehead

water hemlock
Americanbugbane
black snakeroot
dwarf enchanter’ snightshade
enchanter’snightshade
bull thistle

Spring beauty
bluebead

sguawroot

hedge bindweed
lance-leaved coreopsis
tall coreopsis
crownvetch
Oxeyedaisy

pink lady’sdipper
honewort

wild carrot
panicledtick trefail
grasspink
wildyamroot

teasdl

purple coneflower

I ndian cucumber root
daisy fleabane
common flesbane
joe-pye-weed
trumpetweed

boneset

white snakeroot
wood strawberry
cleavers

rough bedstraw

Scientific Name

Asclepiasviridiflora
Aster divaricatus

Aster dumosus

Aster prenathoides
Barbarea orthoceras
Bidenscoronata
Boehmariacylindrica
Cerastium vulgatum
Chelonelyoni

Cicuta maculata
Cimicifunga americana
Cimicifunga racemosa
Circaeaalpina

Circaea quadrisulcata
Cirsumvulgare
Claytoniavirginica
Clintoniaborealis
Conopholisamericana
Convovulvus sepium
Coreopsislanceolata
Coreopsistripteris
Coronillavaria
Chrysanthemum leucanthemum
Cypripediumacaule
Crytotaenia canadensis
Daucus carota
Desmodium paniculatum
Dianthusarmeria
Dioscoreavillosa
Dypsacussylvestris
Echinacea purpurea
Echinocystis|obata
Erigeron annus
Erigeron philadel phicus
Eupatorium dubium
Eupatorium fistulosum
Eupatorium perfoliatum
Eupatorium rugosum
Fragaria vesca
Galiumaperine
Galiumasprellum
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Common Name

smooth bedstraw
wildlicorice
sweet-scented bedstraw
wintergreen
wildgeranium
whiteavens
groundivy

yellow hawkweed
woodland sunflower
day lily
dame'srocket
orange hawkweed
mouse ear

panicled hawkweed
fidld hawkweed
goldensed

water pennywort
common St. Johnswort
jewelweed

blueflaf

tal bluelettuce
spiked blazing star
prickly lettuce
wood nettle
common motherwort
wild peppergrass
Canadalily
turk’s-caplily
birdsfoot trefoil
northern bugleweed
whorledloosestrife
Canadamayflower
musk malow

Indian cucumber root
yellow sweet clover
partridgeberry
beebam

wild bergamot
purple bergamot
Indian pipe

sweet cicely

Scientific Name

Galiumboreale
Galiumcircaezans
Galiumtrifolium
Gaultheria procumbens
Geranium maculatum
Geum canadense
Glechoma hederacea
Helraciumpratense
Helianthusdivaricatus
Hemerocallisfulva
Hesperismatronalis
Hieraciumaurantiacum
Hieraciumpirosella
Hieracium paniculatum
Hieraciumpratense
Hydrastiscanadensis
Hydrocotyle ranuncul oides
Hypercium perforatum
Impatiens capensis
Irisversicolor

Lactuca biennis
Liatrisspicata

Lactuca scariola
Laportea canadensis
leonurus cardiaca
Lepidiumvirginicum
Lilium canadense
Lilium superbum

Lotus corniculatus
lycopusuniflorus
Lysimachia quadrifolia
Maianthemum canadense
Malva moschata
Medeolavirginiana
Meliotusofficinalis
Mitchellarepens
Monarda didyma
Monarda fistulosa
Monarda media
Monotropa uniflora
Osmorhiza claytonia
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Common Name

yellow wood sorrel
Virginiacreeper
timothy

wildsweet william
clearweed
Englishplantain
commonplantain
mayaople
purplemilkwort
smooth Solomon’ssedl
black bindweed
Japanese knotweed
Pennsylvaniasmartweed
lady’ sthumb
common cinquefoil
whitelettuce

tall rattlesnakeroot
sdf-hed

hooked crowfoot
deergrass

poisonivy

tall coneflower
black-eyed susan
fidldsorrel
curled-dock

bitter dock
short-styled snakeroot
clustered snakeroot
wildbasl

downy skullcap
mad-dog skullcap

bal sam ragwort
firepink

blue-eyed grass
false Solomon'ssed
common greenbriar
horsenettle
goldenrods
Venusslookingglass
long-leaved stichwort
common chickweed

Scientific Name

Oxalis montana
Parthenocissus quinquefolia
Phleum pratense

Phlox maculata

Pilea pumila

Platago lanceolata
Platago major
Podophyllum peltatum
Polygala sanguinea
Polygonatum biflorum
Polygonum convovulus
Polygonum cuspidatum
Polygonum pennsylvanicum
Polygonum persicaria
Potentilla simplex
Prenanthesalba
Prenanthestrifoliata
Prunellavulgaris
Ranunculusrecuratus
Rhexiavirginica
Rhusradicans
Rudbeckia laciniata
Rudbeckia serotina
Rumex acetocela
Rumex crispus

Rumex obtusifolius
Sanicula canadensis
Saniculagregaria
Saturegja vulgaris
Scutellariaincana
Sutellarialateriflora
Senecio pauperculus
Slenevirginica
Ssyrinchiumangustifolium
Smilacinaracemosa
Smilax rotundifolia
Solanum carolinense
Solidago spp.
Speculariaperfoliata
Sellarialongifolia
Sellariamedia
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AprPENDIX D

Common Name

featherfleece
twisted stalk
skunk cabbage
common danddlion
tal meadow rue
jumpseed

yelow clover

red clover
whiteclover
noddingtrillium
coltsfoot
gingingnettle

b lwort
lamb’slettuce
common speedwel |
sweet whiteviolet
common blueviolet
paeviolet

fox grape

cat grape

Pteridophytes
ebony spleenwort
rattlesnakefern
fragilefern
hay-scented fern
spinulosewoodfern
sengtivefern
cinnamonfern
Chrigmasfern
brackenfern
New York fern
marshfern

ground pine clubmoss

shining clubmoss
treeclubmoss
ground cedar

Source: Blue Spruce County Park Inventory by M. Kuzemchak, 1997.

Scientific Name

Senanthium graminium
Sreptopus amplexifolius
Symplocarpus foetidus
Taraxacum officinale
Thalictrum polygamum
Tovara virginiana
Trifoliumagrarium
Trifoliumpratense
Trifoliumrepens
Trilliumcernuum
Tussilago farfara
Urticadioica
Uvulvaria perfoliata
Valerianellaolitoria
Veronicaofficinalis
Violablanda
Violapapilioniacea
Viola striata
Vitislabrusca

Vitus palmata

Asplenium platyneuron
Botrychiumvirginianum
Cystopterisfragilis
Dennstaedtia punctilobula
Dryopterismarginalis
Onocleasensibilis
Osmunda cinnamomea

Polystichumacrostichoides

Pteridiumaquilinum
Thelypterisnoveboracenis
Thelypterispalustris
Lycopodiumflabelliforme
Lycopodium|ucidulum
Lycopodium obscurum
Lycopodium tristachyum
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AprPENDIX E

Common Name
Cooper’shawk
sharp-skinned hawk
spotted sandpi per
red-winged blackbird
Americanwideon
mallard duck
American black duck

ruby-throated hummingbird

lesser scaup
ring-necked duck
cedar waxwing
ruffed grouse
Canadagoose

great horned owl
bufflehead

red-tailed hawk
broad-winged hawk
greenheron
whipporwill

northern cardind
Americangoldfinch
housefinch
purplefinch

turkey vulture

veary

hermit thrush
Swainson'sthrush
brown creeper
chimney swift

kill deer

common nighthawk
northern harrier
oldsquaw
yelow-billed cuckoo
black-billed cuckoo
northernflicker

Scientific Name

Accipiter cooperti
Accipiter striatus
Acitusmacularia
Agelaius phoeniceus
Anas americanus
Anas platyrynchos
Anasrubripes
Archilochuscolubris
Aythya affinis
Aythyacollaris
Bombycillaredrorum
Bonasa umbellus
Branta canadensis
Bubo virginianus
Bucephala albeola
Buteoa jamaicensis
Buteo platypterus
Butoridesstriatus
Caprimulgus vociferus
Cardinaliscardinalis
Cardudlistristis
Carpodacus mexicanus
Carpodacus purpureus
Cathartes aura
Catharus fuscescens
Catharus guttatus
Catharus ustulatus
Certhiafamiliaris
Chaetura pelagica
Charadriusvociferus
Chordeilesminor
Circuscyaneus
Clangula hyemalis
Coccyzusamericanus

Coccyzus erythropthalamus

Col
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AprpPENDIX E

Common Name

northern bobwhite
rock dove

eastern wood pewee
Americancrow
bluejay

mutesvan
black-throated bluewarbler
day-breasted warbler
ceruleanwarbler
yellow-rumped warbler
prariewarbler
blackburnianwarbler
magnoliawarbler
chestnut-sided warbler
blue-winged warbler
blackpoll warbler
CapeMay warbler
black-throated green warbler
pileated woodpecker
grey catbird

ader flycatcher

least flycatcher

willow flycatcher
acadianflycatcher
rusty blackbird
American coot
common yelowthroat
barnswalow

wood thrush
northernoriole
treeswallow
dark-eyedjunco
ring-billed gull
Bonaparte'sgull
hooded merganser

Scientific Name

Colinusvirginianus
Columba livia
Contopus virens
Corvus brachyrhynchos
Cyanocitta cristata
Cygnusolor
Dendroica caerulescens
Dendroica castanea
Dendroicacerulea
Dendroica coronata
Dendroicadiscolor
Dendroicafusca
Dendroica magnolia
Dendroica pensylvanica
Dendroica pinus
Dendroicastriata
Dendroicatigrina
Dendroicavirens
Dryocopus pileatus
Dumetella carolinensis
Empidonax alnorum
Empidonax minimus
Empidonax trailii
Empidonax virescens
Euphagus carolinus
Fulicaamericana
Geothlypistrichas
Hirundo rustica
Hylocichlamustelina
Icterusgalbula
Iridoprocne bicolor
Junco hyemalis
Larusdelawarensis
Larusphiladelphia
Lophodytes cucullatus
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Common Name

red-bellied woodpecker
belted kingfisher
wildturkey

swamp sparrow
Lincoln’ssparrow

song sparrow
red-breasted merganser
black-and-whitewarbler
brown-headed cowbird
gresat crested flycatcher
Connecticut warbler
Kentucky warbler
mourningwarbler
northern parulawarbler
black-capped chickadee
tufted titmouse
indigobunting

cliff svalow
double-crested cormorant
ring-necked pheasant
rose-breated grosbeak
american woodcock
downy woodpecker
rufous-sided towhee
western tanager

scarl et tanager

horned grebe
pied-billed grebe
blue-grey gnatcatcher
commongrackle
ruby-crowned kinglet
golden-crowned kinglet
eastern phoebe
ovenbird
Louisanawaterthrush

Scientific Name

Malanerpescarolinus
Megacerylealcyon
Meleagrisgallopavo
Mel ospiza georgiana
Mel ospizalincolnii
Melospizamelodia
Mergus serrator
Mniotiltavaria
Molothrus ater
Myiarchuscrinitus
Oporonisagilis
Oporonisformosus
Oporonisphiladel phia
Parula americana
Parusatricapillus
Parusbicolor
Passerina cyanea
Petrochelidon pyrrhonota
Phalacrocorax auritus
Phasianus colchicus
Pheucticusludovicianus
Philohela minor
Picoidesvillosus
Pipilo erythrophthal mus
Pirangaludoviciana
Piranga olivacea
Podicepsauritus
Podilymbus podiceps
Potioptila caerulea
Quiscalusquiscula
Reguluscalendula
Regulus satrapa

Sayor nis phoebe
Seirusaurocapillus
Seiurusmotacilla
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Common Name

Americanredstart
eastern bluebird
white-breasted nuthatch

yellow-bellied sapsucker

Americantree sparrow
chipping sparrow

field sparrow
rough-winged swallow
Europeanstarling
barred owl

eastern meadowlark
Carolinawren

brown thrasher
solitary sandpiper
housewren

winter wren
Americanrobin
golden-winged warbler
Tennesseewarbler
Nashvillewarbler
yellow-throated vireo
warblingvireo
red-eyed vireo
Philadel phiavireo
solitary vireo
Canadawarbler
hooded warbler
Wilson'swarbler

Scientific Name

Setophagaruticilla
Saliasalis
Sttacarolinensis
Sohyrapicusvarius
Sizellaarborea
Sizellapasserina
Soizellapusilla

Selgidopteryx ruficollis

Sernusvulgarus
Srix varia
Surnella magna

Thyrothorusludovicianus

Toxostoma rufum
Tringasolitaria
Troglodytesaedon

Troglodytestroglodytes

Turdusmigratoris
Vermivora chryotera
Vermivora peregrina
Vermivoraruficapilla
Vireo flavifrons
Vireo gilvus

Vireo olivaceus
Vireo philadel phicus
Vireo solitarius

Wi Isonia canadensis
WiIsoniacitrina
WiIsonia pusilla

Source: Blue Spruce County Park Inventory by M. Kuzemchak, 1997.
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| I1ST oF ACRONYMS




AMD
ATA
ACOE
C&ITC
COG
CrCWA
C2P2
DCED
DCNR
EPA
FEMA
FPMS
HPP
|COPD
ICMSA
IlUP
LUPTAP
NOAA
NPS
NRCS
NWS
PABOF
PADEP
PENNDOT
PFBC
PGC
PHMC
TEA-21
uccwc
USGS
USDA
USFWS
USOSM
WPC
WPCAMR

Abandoned Mine Drainage

Allegheny Trail Alliance

United StatesArmy Corpsof Engineers

Cambriaand IndianaCounty Trail Council

Council of Government

Crooked Creek Watershed Association

Community Conservation Partnership Program
PennsylvaniaDepartment of Community and Economic Devel opment
PennsylvaniaDepartment of Conservation and Natural Resources
United States Environmental Protection Agency
Federa Emergency Management Agency

FloodPlain

Heritage Parks Program

Indiana County Officeof Planning and Devel opment
IndianaCounty Municipa ServicesAgency
IndianaUniversity of Pennsylvania

Land UsePlanning Technical Assistance Program
Nationa Oceanic and AtmosphericAdministration
Nationa Park Service

Natural Resource Conservation Service

National Wetland Survey

PennsylvaniaBureau of Forestry
PennsylvaniaDepartment of Environmental Protection
PennsylvaniaDepartment of Transportation
PennsylvaniaFish and Boat Commission
PennsylvaniaGame Commission
PennsylvaniaHigtorica and Museum Commission
Transportation Equity Act for the 21st Century

Upper Crooked Creek Watershed Coalition

United States Geological Survey

United States Department of Agriculture

United StatesFishand Wildlife Service

United States Office of SurfaceMining

Western PennsylvaniaConservancy

Western PennsylvaniaCodlition for Abandoned Mine Reclamation
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