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Executive Summary

In 2012, the Coldwater Heritage Partnershiyhichsupports the evaluation,
conservation and protection of Pennsylvania's coldwater strearasjed th&€onemaugh
Valley Conservancy (CVQ Coldwater Conservationagt for Beaverdam Rum the
Shade Creek Watershed, Some@einty, PennsylvaniaCVC used this grant and
matching funds to acquire preselaty data from Beaverdam Run and its tributaries.
Beaverdam Run is & 2-mile streanthat originateslong the Alletpeny Front. The upper
portion ofBeaverdam Rurs classified aa High-Quality Coldwater Fishery, while the
lower portion is a&ColdwaterFishery.

In the 1990s, the upper portion of Beaverdam Run was deemed a Class A Wild
Trout Water by the Pennsylvaniaskiand Boat CommissiqRPFBC) Wild brook and
brown trout were found in abundance; however, a drop in trout biomtsss late 1990s
and early 2000grompted the PFBC to lowdnis section oBeaverdam Run to a ClaBs
streamin July 2006. Since it hadbeeneightyears since the last fish surveys, CVC wanted
to investigate the current condition of Beaverdam Run and opportunities for protecting and
enhancing this special watershed.

Fish survgs completed in 2012 by the CYi@ partnership with th€alifornia
University of PennsylvanjandPFBC indicate a healthy fish populatiortire upper
section of Beaverdam Rumth acid depositiorand fishing pressum@egradinghe middle
and lowerstream reaches.

CVC believes that in the 1990s, the alkalinity geted by a private landowner who
added limestone to his pond was enough to bolster the wild brown trout population, which
out-competed the wild brook trout. When the landowner stopped liming his pond,
naturally acidic conditions caused by the geologthefregion and acid deposition lowered
alkalinity concentrations. Brook trout survive better than brown trout in more acidic
environments, so there was a decline in brown trout populations and an increase in brook
trout populations. Both brook and browout populations are cyclic; wheconditions
favorsone specigssh at speci esd population wil/
stream is reached. Then, a decline in population will be seenifentdquirements are
such that the populationilstart to increase agairlhis naturaFluctuationis limited in
Beaverdam Run and its tributarieg episodic acidic events

CVC believes applications of an alkalkgenerating material in select locations will
Asweeten t he wat éisfisheeyndlimgstonetamplicationhinaBarkebile
Run, the largest tributary to Beaverdam Run, by the Shade Creek Watershed Association
proves this treatment method can work. Berkebile Run now supports a Class C wild brook
trout population below the liestone doseThis fishery could be extended with alkaline
additions in its headwateamd other fisheries in the watershed improved




Is a burrower, most dive at night, and at the very edge of its range in t
Beaverdam Run Watershed.




Introduction

About the Conemaugh Valley Conservancy, Inc.

The Conemaugh Valley Conservancy, II(€VC) was fomed in
1994 to conserve, preserve, and restore the cultural, historic, and ovan\UGH AL
natural resources within the Conemaugh River Basin by promoting y #
environmental stewardship and lemipact recreation. CVC is a CW
membershigbased organization that has a board ofd&imeers

who oversee its operations. The board meets the second Monday 0 ConsgrvaNCt
even months at 7:00 PM at the Hebron Lutheran Church in Blairsville.

The KiskiConemaugh Stream Team is an awandning program of CVC that
manages$wo water monitoring programgyovides environmental education, particularly
through Trout in the Classroom projects, conducts special projects, and offers technical
assistance to conservation groups.

Learn more atvww.conemaughalleyconservancy.org

About the Shade Creek Watershed Association

The Shade Creek Watershed Associatreferred to as SCWA
(pronouncedi S g u)@dwits memberds anall-volunteemon-profit
organization founded in 1999 to protect and restore veagifish habitat
of the Shade Creek Watershdtk primary focus is water monitoring an hada crack
treatment on Dark Shade Creek and its tributaries. watershed association

Learn more atvww.shadecreekwatershed.org

Conservation PlanObjectives

The objectives of this conservation plan are to identify and inventory the water
quality of and potential threats Beaverdam Run and its tributari&sd recommend
enhancement and protection measures to secure this coldwater regogoegis to
determine why trout biomass diminished and prompted the Pennsylvania Fish and Boat
Commission to remove this waterway from the Class A Trout Waters List.

The compilation of this plan includes recent and historical fish surveys completed
by the PFBCGand California Universitpf Pennsylvaniawhich collaborated with CVC.
The plan also includesaterquality data acquired through data loggedunteer and
professional grab samplinmacroinvertebrate community structuaed historical
information.

This plan will be shared with conservation partnetate agencieand
municipalities as a reference tool to maintain or improve stream quality, aquatic habitat,
and recreation in the watershed.



http://www.conemaughvalleyconservancy.org/
http://www.shadecreekwatershed.org/

About the Watershed

WATERSHED LOCATION

Bens Creek
Paint Creek

Quemahoning Creek
Shade Creek &

- N 4 1 4
~ -
>=~ ["Beaverdam Run

.
1

o L, ., 8 Stonycreek'River

Miles
Albers Equal Area projection

.,/ ,? Beaverdam Run watershed
/\/" Major watersheds of the Stonycreek
/\/ Stonycreek watershed system

The Stonycreek River watershed system,
Cambria and Somerset Counties, Pennsylvania. Streams and lakes

BEAVERDAM RUN WATERSHED

Beaverdam Run watershed is a subshed of Shade Creek
watershed; Shade Creek is a subshed of the Stonycreek.

Figure 2

~ 2~




Beaverdam Run is@&21-mile long coldwater stream in Shade Township, outside
the borough of Central Citysomerset Countyennsylvania It is afirst to second order,
headwater stream that originates on Shaffer Mountain and the Allegheny Front.
Beaverdam Ruis a tributary to LaureRun, which flows into Dark Shade Creek, which
ultimately confluences with Clear Shade Creek and forms Shade Creek. Shade Creek is &
tri butary of Pennsyl viaghe StangcseekRUYdFRureR). ver o

The Beaverdam Ruwatershed encompses?.4 squaremiles onthe Allegheny
FrontSectionofPennsyl vani ads .Apepnmjbrityofithe eatersReliat e a
locatedwithin Shade Townshipwhile avery small portiories within Central City
Borough(Figure3).

SHADE TOWNSHIP

\ Sl]af}‘eI‘M “‘:
CENTRAL CITY Koy
BOROUGH ~ ~

N _LaméerthR

POLITICAL BOUNDARIES AND ROADS
Beaverdam Run Watershed A

Oaq

N

/\/ County boundary { 7

/\/ Municipal boundary i TOWNSHIP
/\/ Road E

~N~~ Beaverdam Run and tributaries

0 0.5 1

Miles

Albers Equal Area Projection

JUNIATA
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Figure 3
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GENERAL HISTORY

ShadeTownship was formed from Stonyete Township in 1814 and includdse
preseniday townships of Paint and Ogle (Baldv2n Few Native Americans permanently
settled in Shade Township, likely from the cold, long winters and deep snows; however,
the Iroquoiddid hunt, fish and gather in this area. Edmund Cartlidge is believed to be the
first white man to settle in Shade Towns
Swamp around 1750 (Baldwin 31). Early settlers veostly of German descent an@ne
known as APennsyl vani a Dut cddescendantsditregide mf t
Shade TownshipBaldwin 33).

Until the early 1900swvhen the Babcock Lumber Company moved its operations
into the township, agriculture was themary industryBaldwin 33). Eastern hemlock,
white pine, chestnut, hickory, maple, oak and more species provided refuge to wildlife and
supplies to settlers and residents. Watarvered saw mills dotted the watershed. From
about 1896 to 1916, L.D. Sine built and opedaesawmill on what was then known as
AfBeaver Run, 0o near the confluence of Ber
Lumber Company is bel i ev e dbiliondeetrofavalieblet a k e n
l umber 6 fr om (Bdidwid E2612Z0D.wns hi p

A hand-drawn map of Shade Township, fouodlpage 80 n N. Leroy Ba
self-published book]Two Hundred Years in Shade Township, Somerset County,
Pennsylvania 1762962 shows LaurelRu as a tri butary to Bea
Beaverdam Run. Sined leastl971, however, Beaverdam Run has been lisigthe

United States Geologic Survag a tributary to Laurel Run, even though Beaverdam Run is
at least four times larger than Laurel Run.

PHYSICAL MAP OF ¥, o 2}
SHADE TOWNSHIP g
<8

Figure 4
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DEMOGRAPHICS

Key demographics gleaned from the 2010 BahiStates Census for Shade
Township, Central City Borough, and the state may be found in Tallimmpared to the
state, a much higher than average number of residents of these municipalities own their
homes. Employed residents travel an average-@6atinutes to work. Educational
Services, Health Carand Sotal Assistance employed the greatest percentage of residents.
Manufacturing employed the second highest percentage of Shade Township residents,
while Central City Borough residents were employeRetail Services. The Median
Household Income was far lower than the state average, as was the percent of residents
who held a Bachel orods Degree oentaghofgher ;

residents graduated higbh®ol.

Shade
Township

Central City
Borough

Pennsylvania

Total Population

2,774

1,124

12,702,739

Average Household Size

2.36

2.0

2.45

Average Family Size

2.9

2.9

3.0

% of Housing Occupied by Owner

86.5

80.0

69.6

% of Housing Occupied by Renter

13.5

20.0

30.4

% Population a Higlschool Graduate
or Higher

52.7

41.9

37.6

% Popul ation wit!k

Degree or Higher

7.6

4.7

16.5

Population Employed
(16 year old and higher)

1,224

544

5,938,507

Number Employed Who Commute tQ
Work

1,195

497

5,594,547

Mean Travel Time to Workninutes)

26.2

25.3

25.7

Highest Employment Industry

18.2% in
Educational
Services,
Health Care,
and Social
Assistance

24.5% in
Educational
Services,
Health Care,
and Social
Assistance

25.2% in
Educational
Services,
Health Care,
and Social
Assistance

Second Highest Employment Industr

16.2% in
Manufacturing

15.1% in
Retail Trade

12.8% in
Manufacturing

Median Household Income

$38,490

$34,750

$51,651

Source: United States Census Bureau, 2010

Table 1




LAND USE

Unlike the majority of streams withitheShadeCreek WatershedBeaverdam Run
is not degraded by Abandoned Mine Drainagmal mining, or coal refuse pileé small
portion of land(less tharl% of the total watershed acreagepr the mouth of Beaverdam
Run is disturbed for the New Eemprise Stoneand Li me Companyan | nc
active quarryFigures5, 6and8). Accor di ng t o New Enterpri s

Sand is the primary fine aggregate used to produce Portland Cement Col
It will not compact because of its particular shafProduced only at specific
plants, sand is sized into two specific classificatiddsson sangd used to
produce masonary grout, ai@bncrete sandwhich is used to make Read
Mixed Concrete. Other uses include golf course and recreational ar
beachs, walkways, and play areas.

Bituminus Concrete Sand the main fine aggregate used in the productior
Blacktop and is also used in residential sand mound construddmer uses
include walkways and play areas, trench lining, and any situations veime
aggregate cushioning material is needed. The material will compact some
but will not remain so.

Limestone Concrete Sansl used primarily in the mixture of concret&his
fine aggregate is sized and screened the same as Bituminus Concretn8a
it is also washed.

On the fringe of the
watershed, previously
disturbed land stems frooid
deep minesHistorical data
from the Pennsylvania
Department of Environmental
Protection indicatethat coal
seams BLower Kittanning)
C (Middle Kittannng), C
Prime(Upper Kittanning) and
D (Lower Freeportvere
mined in these disturbed ares
(Figure6). This was likely the §
Reitz #1 mine. One
Abandoned Mine Discharge
(AMD) emanates from the
Reitz #1 mine and, prior to
2006, decimated the water
guality of Laurel Run, the ; ; ,
stream that receives ‘ © O Capmaime o
Figure 5. An aerial view of New Enterprise Sand Plant n
the mouth of Beaverdam Run.



Beaverdam Run; however, an AMD treatment system built by the Shade Creek Watershed
Association is effectively remediating tldsscharge Caution should be had, though,

because if that deep mine was breached ithandocation and the geology aligned,
Beaverdam Run could be polluted near its mouth.

HISTORY OF EXTRACTIVE ACTIVITIES
Beaverdam Run Watershed
and Contiguous Areas

|:| Coal, B Seam
m Coal, C and C Prime Seams

|]:|:|I|I| Coal, D Seam
=7 Sand Plant
~N~~ Beaverdam Run and tributaries

Data source: "Historical bituminous coal seam, mining and permit
data by quadrangle for the state of Pennsylvania," 2006.
Pennsylvania Dept. of Environmental Protection, Bureau of
Mining and Reclamation (BMR).

0 0.5
L |

Figure 6




Contributing to the high quality of Beaverdam Raretherural nature of the
watershed and thacts that gproximately 90% of the watershedasested 7%is
classified fieldpasturegrass; and agriculture, residential, roads, and disturbed soils
account for one or less than one patceach (Figuse7 and8 and Table2).

USGS QUADRANGLE COVERAGE
Beaveram Run Watershed

l‘:? Beaverdam Run Watershed

~"~~— Beaverdam Run and tributaries

Source: Composite of USGS quadrangle
maps, various dates.

0 0.5 1
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Figure 7
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Data Sources: Pennsylvania Game Commission; PennDOT;
USGS quadrangle map for Central City, PA, 1971, photorevised
1981; and PAMAP Program Land Cover for Pennsylvania, 2005,

ining or Disturbed Soil
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a State University, modified.
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Figure 8

Beaverdam Run Watershed Land Uses

Land Use Categories Acres, approximately | Percent of total

Residential

12 <1

Roads

48 <1

Agriculture

3 Negligible

GrassField-Pasture 354 7

Forest

4250 90

Water

5 Negligible

Wetland

12 <1

Mining/Disturbed Soils 38 ~1

Source:Derived from the PAMAP Bgram Land Cover for Pennsylvania, 20

Table 2

~90~




Using Pennsylvania Department of Transportation GIS files, there are
approximately 10.6 miles of state and local roads (Figurér'his number does not include
private roads, like driveways, nor do theglude dirt and gravel roads. According to 2011
Traffic Volume figures obtainednlinefrom the Pennsylvania Department of
Transportation, an average of 200 vehicles per day travel cross the Bedford/Somerset
County line via Shaffer Mountain Road (SR 101&)jle only 100 vehicles per day travel
Fleegle Road and Lambert Mountain Road (SR 1035).

SPECIES OF CONCERN

Beaverdam Run Watershed encompasses
portionsof Pennsylvania State Game Lands #228. &
ThePennsylvania Natural Heritage PrograNHP)
designate a portion of State Game Lands #228
outside the Beaverdam Run Watershed as a

Trail BDA, Mountain bellwort (vularia pudicg, a

plant species of special conoexas found. In

Pennsylvania, Muntain bellwort has only been

recorded in Somerset and Westmoreland CountieMi

According tothe Somerset Countyatural Heritage §

Inventoryprepared by the Western Pennsylvania

Conservancy in January 2Q@8/1ountain bellwort

inhabits dry, mieelevation forests near trails and |

roacks. 0 Il n all b uountam bedlwor

was nAfound i n rorestvgtea op

healthy understory ( 112 tie)Shingle Run BDA, s

yellow-fringed orchid Platanthera ciliarig, a sate

species of concern, was documented. It is toleranto

habitats ranging from wet, humus areas such as bogs Figure 9. Yellowfringed orchid.
to dry rocky mountain slopes, usually in acidic soils. Photo byJeff McMillian at
The large track of forest prerwes water quality and ~ USDANRCS PLANTS Database
habitat (129). Used with permission.

A Pennsylvania Naral Heritage IndexPNDI) search of the watershauspring
2013resulted in conservation measures suggested by the Pennsylvania Department of
Conservation and Natural Resources (DCNR) and United States Fish and Wildlife Service
(USFWS). The USFWS alswted a potentiabut unspecifiedmpact in the northeastern
part of the Beaverdam Run Watersh@&#kfore any eartdlisturbance activities take place
i n the watershed, the DCNRO6s Bureau of FpPr e
DCNR and USFWSvantto ersure species of special concern and sensitive species are not
disturbed.




A PNDI search in the southern tip of the Beaverdeum Watershed revealed that
Mountainbellwort (Uvularia pudicg could be present.

Throughout the watershed, the USFWS would likeee roosting and foraging
habitat for endangered bats conserved, which means retaining at least 50% canopy cover
large diametefgreater than 12 inch diameter breast heighfigs and dying trees, and all
hickory trees.Thethreatened smafbotedba (Myotis leibii)andendangered Indiana bat
(Myotis sodali} have been reported iBomerset CountgButchkoski 2). More bat species
may be added to theet a eéndadgered species list in the future by the Pennsylvania Game
Commission due to the sgad ofWhite NoseSyndrome, caused by the white fungus,
Geomyces destructanshich is decimating bat populatiorGrae)). On October 4, 2012,
however the Pennsylvania Game Commissamounced that it would not be adding
three unspecifiespeciesof batstohe st at eds endangered

'- S
Figure 10. A smaifooted bat.
A PA Game Commission photo by Cal Butchkoski.




MNatural Heritage |nventory

Shade Townsh Somerset County

™ =
R o F -
T -

=
i
57 g

Shade Township
& Central City Borough

Biological Diversity Areas:
Coal Run Trail
Crumb Bog
Shingle Fun Wetland

Landscape Conservation Argas:
Clear Shade Creek
State Game Land #2728

Managed Lands:
State Game Land #328

. B -"'E. B
cal Fun Trail B
LA

Ednlogical Diversity Arca [BDA)
Cooe Habitai
C3 seppontiog Laesscme
B Lamtoape Commation s (LCA)
[] Masaged Lands

Figure 11

~ 12 ~




The Indiana bat\lyotis sodali} is an endangered species protected by the
Pennsylvania Game Commission (PGC). Itis found in low numbers across eastern Uniteg
States. The Indiana bat closely resemtilescommon little brown bat and they often
hibernate together. Hibernacula are found in areas withdegtloped limestone caverns
and abandoned mines. Their hibernation sites must have noticeable airflow and the lowes

nonfreezing temperature
possibe. Sites often have
some flowing or standing
water too. Many Indiana bats
will roost in trees. Females
will gather under loose bark,
which serve as maternity sites
in the summer. The PGC
found that, fthe
insectforaging habitat was on
gentleto moderate south
facing slopes covered by
mixed oak or mixed northern
hardwood forest
has confirmed summer live
captures and winter
hibernacula in Somerset
County. Loss of habitat, mine

o0 5 o collapses, traffic, windmills,

Flgure 12 An Indlanazh): and White Nose Syndrome

A PA Game Commission photo by Cal Butchkoski threaten Indiana bats
(Butchkoskil-4).

The smalifooted bat Kyotis leibii) is a threatened species in Pennsylvania, though
nationally, it has no special protection. The PGC has found these bats in the summer and
winter in Somerset County. These hassially roost individually, not in colonies,
hibernating in caves and mines, under large rocks and in tight crevices. It flies slowly and
erratically, often one to three feet above the ground, suggesting it may not be affected by
windmills. More data areeeded on its behavior and population (Butchk@sk).

While conservation measures have enhanced their numbers in Pennsylvania, bald
eagles(aliaeetus leucocephalpare still listed as a threatened species in the state, though
the Commonwealth is csidering removing bald eagles from the list of threatened species.
Bald eagles do not get their characteristic white heads and tails until the age dhieye.
are opportunistic foragers and while they typically eat fish, they will dine on dead
waterfow and mammalsThey are attracted to larger bodies of water with good water
quality to support their diet and large trees to support their massive Mestyg.bald
eagles migrate through Pennsylvania, as evident in the Allegheny Plateau Audubon
S o c i 8pring®isd Count (Tabl8), but some will winter herePoor water quality,

(@



habitat loss through timbering and urbanization, and human interferencd Hifestiten
this national symba|Gross and Brauning6).

Ospreys Pandion haliaetusare a thratened species in Pennsylvania, but
nationally, they are not listed as threatened or endangered. They are a large bird of prey
that feed al most exclusively on fish, ea
large bodies of water. Once listedeagirpated in Pennsylvania, osprey populations are
rising. The PGC identifies Somerset County as a nesting county for osprey 1&joss

Hawk Count

Spring 2013

Spring 2012

Spring 2011

Bald eagle

16

14

13

Osprey

61

121

56

Northern harrier

11

22

16

Source: Allegheny Plateau Audubon Society Hawk Count at the Allegheny

Table 3

Once known as ,0t hteh efi nmaorr sQircehrcyamddsi listedas r - (
a threatened species in Pennsylvania because of its population decline due ttitokabita
especially wetlands, and fragmentation. While Somerset County is listed as a nesting plage
for northern harriers, the PGC cautions that only one or two pair may nest in a county and
not necessarily every year. Nests are built on the ground. Htimtyoy sight and sound in
open fields of tall grasses. Northern harriers may also be fowmkmwetlands, bogs,
meadows, farmland, thickets, and riparian woodladdeLe P GC s aaple, 0 T h e}
di stinguished from ot her rroovwiags foonmgianvshapg r a
in flight, l ong tail, dark wing tips,
indicator. Landowners can help protect this species by not mowing large areas of
grasslands until after July #&nd reducing mowing tovery three tdive years (Haffner
and Gross H).

The longeared owl Asio otus)s a threatened species in Pennsylvania that nests in
Somerset County. It is a rare bird that is not fully understood due to its secretive nature
and limited sightings. Té&longeared owl is one of the few owls that migrate. It tends to
nest in dense conifers and hunt primarily rodentsgpien fields, wetlands, and in and along
forests. It looks similar to a great horned bwbut is about 1/8the size, has ear tufts tha
point up, not out, a longer tail, and no white throat patch. Thedangd owl is larger and
slimmer than the eastern screemhl (Grossl-4).

The West Virginia water shrev60rex palustris punctulatug a threatened species
protected by the PGAn Pennsylvania, they are only found on the Allegheny Plateau,
including portions of Somerset and Bedford counties. The West Virginia water shrew is
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the second largest shrew in the state at six inches from nose to tail tip. They are a semi
aquatic shrevand have slightly webbed hind feet to help them swim. They can stay
underwater for more than 45 seconds. West Virginia water shrew prefers high elevation,
mountain streams of high water quality, moderate flow, and deeply undercut banks.
Changes in watequality and temperature, forest fragmentation, and sedimentation threaten
these shrews. Nationally, the species is considered secure (ButchHpski

Any work within the Beaverdam Run Watershed should consider the possibility of
augmenting or restorg habitat for species of special concern or sensitive species,
including bats. Furthemtegrated Pest Management practices should be used on
agricultural lands.Integrated Pest Management means using common sense and
economical measures to managetqesften through mechanical or biological processes
instead of chemical ones.

INVASIVE SPECIES

Invasive species were not assessed for the creation of this plan; holepeagrese
knotweed Fallopia japonicg was notably absent from this watershedreGdould be
taken to keep it and other invasive species out of the Beaverdam Run Watershed.

WETLANDS

While the ridges of Somerset County were not glaciatee geology of the area
createcsome upland bogs that boast extensive beds of sphagnum anubvipddliats
(Shade Creek Watershed Associatl®p One such bog that is nearly five acres in size
can be found in the wedge between the confluence of Beaverdam Run and Berkebile Run
(Figuresl3andl4) . The United States FaWelandsnd Wi
Inventory lists fourteen defined wetlands and ponds in the Beaverdam Run Watershed
(Figurel3and Tabled). Many of these are bogs. These wetlands total approximately 16.5
acres of land or less than 1% of the watershed. Still, they aréc@ghecosystems within
the watershed and serve multiple purposes. Wetlands act like a giant sponge, slowly
absorbing and releasing water when needed. They slow the flow of water down thereby
reducing erosion and sedimentation and helping to contadifig. The lush vegetation
also helps filter debris and pollutants out of the water, improving water quality. Many
types of animals use wetlands as nurseries and places to raise their young, while other
animal species require wetlands to survive throughweirlife.




Wetlands Acreage

Wetland or Pond | Approximate
in Figure 12 Acreage
1.30
0.72
0.50
0.31
4.90
3.63
1.41
1.37
0.58
0.12
0.15
0.55
0.84
14 0.11
US. Fish and Wi Senvice, 2005, Provider cautions that TOTAL 16.49

boundaries are only approximate. .
. 0s ) Data Source Pennsylvania Department
L ! I | Environmental Protection, Watg
Attribute Viewer and Extracts (WAVE
United States Fish and Wildlife Servi

[EEN

PONDS AND WETLANDS
Beaverdam Run Watershed

- Freshwater Pond

- Freshwater Pond in Man-made Channel

| ' Scrub-Shrub Wetland, Temporarily Flooded

- Scrub-Shrub Wetland, Seasonally Flooded

- Forested Wetland, Temporarily Flooded
Beaverdam Run and tributaries
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USFWS

Wetland Code Description

(P) Palustrine, (FO) Forested, (1)
PFO1A BroadLeaved Deiduous, (A)
Temporarily Flooded

Forested Wetland,
Temporarily Flooded

(P) Palustrine, (UB) Unconsolidated

Freshwater Pond PUBH Bottom, (H) Permanently Flooded

(P) Palustrine, (UB) Unconsolidated
Freshwater Pond, Artificial PUBHXx Bottom, (H) Permanently Flooded, (x)
Excavated

(P) Palustrine, (SS) Scru®hrub, (1)
BroadLeaved Deciduous, (A)
Temporarily Flooded

ScrubShrub Wéland,
Temporarily Flooded

(P) Palustrine, (SS) Scrifhrub, (1)
PSS1C BroadLeaved Deciduous, (C)
Seasonally Flooded

ScrubShrub Wetland,
Seasonally Flooded

TaHbe 5

Table5 indicates how the United States Fish and Wildlife Service classifies the
wetlands found in the Beaverdam Run Watershidte Palustrine System includes non
tidal, freshwatewetlands dominated by trees, shrubs, emergent, mosses or lichens.
Temporary Flooded means, ASurface water
season, but the water table usually lies well below the soil surface for most of the growing
season. o0 Seasonally Flooded meamwds, ASur
especially early in the growing season, but is absent by the end of the growing season in
most years. The water table after flooding ceases is variable, extending from saturated to
the surface to a water t a&brinanatlywKooded neanls,o0 w
AWater covers the | and surface throughou

Wetl and #2 has a speci al modi fier ind
a basin or channel that have been dug, gouged, blasted or suction through angacisl
by man. o 't i s |l ocated i n tdnémightbea t hat
remnant of this work.




Figure 14. The bog at the confluence of Berkebile and
Beaverdam Runs. Note the small tributarydeykebile Run that
flows throughthe bog in the foreground.




GEOLOGICAL FORMATION S

The Beaverdam Run Watershed lies within the Allegheny Front Section of
Pennsylvara 0Psiysiographic ProvincesAccording to the Pennsylvaniureau of
Topographic and Geologic Surveklie eastrn side of this provinceonsists ofounded to
|l i near hiiskih astepwisk fashibn tdian escarpmé&viest of the escarpment,
unduhting hills slope awaySandstone, siltstone, and shale are the underlying rockaypes.

This escarpment, the AllegheRyont, marks th€ontinentaDivide; water that falls
to the east of it flows to th&tlantic Oceanwhereas water that falls to theest of it flows
to theGulf of Mexica This ridgeoffers remarkable vistas asdrves as thoroughfargor
migratory birds, which is why the Alleghe®fatecatAudubon Soci ety ma
Wa t ¢ hleambert MountairRoadon the edge ahe watershedFor more info on the
Hawk Watch visitwww.alleghenyplateauaudubon.aygwww.hawkcount.org

VISUALIZING THE TOPOGRAPHY
Beaverdam Run Watershed

0.5
]
Miles

Figure 15
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http://www.alleghenyplateauaudubon.org/
http://www.hawkcount.org/

The highest elevations, found in theuthern portiomf the wateshed, exposes the
Burgoon Sandstone, which is from the Mississaapgige. The United States Geologic
Survey (USGS) defines Burgoon Sandstone as a buff, meglaimed, crossbedded
sandstone that includes shale, coal, and plant fossils, and, in platgenuerate at the
base.

Moving west in the Beaverdam Run Watershed, the Mauch Chunk Formation is
next exposed. The USGS defines this formation as a greflsshale, siltstone,
sandstone, and some conglomeeate d  $t engjudes Boyalhanna Member
(crossbedded, sandy limestonejthg baseine s out hwest er[anddre nnsy
includg Greenbrier Limestone Member, and Wymps Gap and Deer Valley Limestones,
which are tongues of the Greenbrer.

BEDROCK GEOLOGY
Beaverdam Run Watershed

Y | Allegheny Formation
| Burgoon Sandstone
' Mauch Chunk Formation

\ Pottsville Formation

~n~ Beaverdam Run and tributaries

0.5

| | [
Miles

Data source: USGS

Figure 16
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ThePottsville Formations next uncovered. It is aggominantly gray sandstone
and conglomeratelt alsocontains thin beds of shale, claystone, limestone, and toal
can contaimrminable coals and commercially valuable haghmina clays locallfUSGS)

In the westersimost portion of the Beaverdam Run fshed, thé\llegheny
Formationis found. The USGS saydis is the layer that hascyclic sequences of
sandstone, shale, limestone, clay, and @alaluable clay deposits and Vanport
Limestoneand commercially valuable Freeport, Kittanning, ana&kville-Clarion
coalso This explains the earth disturbance seen in Fi§dioe historicalcoalminesand
the sand plant.

The sandstones, shale, and conglomerates produce no alkalinity to buffer acid
precipitation. According to The Weather Channel, @ahCity, Pennsylvania receives an
average of 50.8ihches of precipitation a year. Rain and snow tend to be slightly acidic.

SOILS

The predominant soil types in tBeaverdam Run \Atershed are from the
HazeltonCookportassociationwith some areas,goticularly in the upper portion of the
watershed, having soils from the Leck KAllbrights association. écording to theSoil
Survey oSomerse€County Pennsylvanjdhe HazeltolkCook port soi |l s ar
very steep, deep, well drained anddarately well drained soils; on foot slopes of hills and
on mountains. o These soil s taseadondl lighb e
water tabled Forests cover much of these are&sndstones tend to lie under these soils
(Yaworski4, 6). Leck Kill-Al bri ghts soil s are, fAGently
drained to somewhat poor | yStrdamsanchdeathags waysl s
dissect these uplands are&8h i | e t hese soils are suitabl
seasoa | hi gh water t ab IRedskalendstmanpeoiethedesoitsi t at i
(Yaworski6-8).

Themost predominant soil types in the Beaverdam Run Watershed, in areas not
limed for agriculture, range from strongly acid to extremely acid in thecguléger and
subsoil. The Hazelton HbB covers about 24% of the watershed. It is a deegiraivedt,
stony, sandy loam soil with a&% slope and has moderately rapid to rapid permeability.
Whil e runoff i's rated n me sk uhneHazellorhHbD e i
covers 10% of the watershed. It too is a deep-@raihed, stony, sandy loam soil but
with greater slope at-85%. Runoff is rapid, but still there is only a slight erosion risk.

The Cookport CpB covers 7% of the watershedliamostly found in the
headwaters of tributaries to and the mainstem of Beaverdam Run. It is a moderately
drained soil with moderately slow permeability. The depth of its high water table3@ 18
inches.

The Nolo NsB soil also covers 7% of the watexd, but is mostly found
surrounding the last quarter of Beaverdam Run, near its mouth, though it is also found
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surrounding an unnamed tributary near Mr
a high available water capacity. This soil is caride to watetloving trees and has a rich
black organic layer. The depth of the water table is or@lyiriches when the water table is
high.

Also near the mouth of Beaverdam Run is the Hazelton HzDvaloith is a weH
drained soil with lots of boulds and surface stones that tends téidreughtyy  ( .dThey )
Hazelton HzB covers 6% of the watershed and is largely found near the confluence of
Beaverdam Run with Unnamed Tributary 1 and Berkebile Run. Soils tend to become
droughty during dry periods.

The disturbed soils in Figude’ are listed in th&oil Survey of Somerset County

Pennsylvanimas Udort hents mine spoil, which Acd@ns

mi ned for coal . 0 Permeability, avail abl
variable depending on the digbed area, slope, and backfMaworski 2647).

SOIL TAXONOMY
Beaverdam Run Watershed
[ JaB|[ JcpB[ JHac|[ |LeD|[ |RgB
| | AbC | | cpD | | HoB | LkB | | RgC
[ |AgB | | bhB | | HoD | |ikc [ | RpB
[ IBnB| | DkB | | HoF | | LkD | | RpD
| | Bra | |EB | | HzB | | LmF | | w
lﬁ BrB [ } EsD [ | HzD [—| NoA - Disturbed soils
| |BtB | | HTB | | HzF | | NoB
| | BwB | | HTC | | LeB | NsB
| | coB | | HaB | | LeC | | Ph

N~ Beaverdam Run and tributaries

0 0.5 1
L ' 1 . |
Miles

Data source: Soil Survey Geographic (SSURGO) databases for
Bedford, Cambria and Somerset Counties, Pennsylvania,
originating from the U.S. Department of Agriculture, Natural
Resource Conservation Service, 2008.

Figure 17
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Predominant Soils and Characteristics in the Beaverdam Run Watershed

Name

Slope
(%)

Soil Description

Permeability

Available
Water
Capacity

Runoff

Soil Condition

% Surface
with
Stones

Hazelton
very stony
sandy loam

3-8

Gently sloping, deep,
well drained stony

Moderately
rapid to rapid

Low to
very low

Medium; dight
erosion hazard

Extremely acid
to strongly acid

3-15 large
stones

Hazelton
very stony
sandy lam

Sloping and
moderately steep,
deep, well drained,
stony

Moderately
rapid to rapid

Low to
very low

Rapid;dlight
erosion hazard

Extremely acid
to strongly acid

3-15 large
stones

Cookport
very stony
loam

Gently sloping, deep,
moderately well
drained

Moderately
slow

Moderate

Medium;dlight
erosion hazard

Very strongly
acid and
strongly acid

3-15 large
stones

Nolo very
stony loam

Nearly level and
gently sloping, deep,
poorly drained, stony

Slow

High

Very slow to
slow

Very strongly
acid or
extremely acid

3-15 large
stones

Hazelton
very bouldey
sandy loam

Nearly level and
gently sloping, deep,
well drained

Moderately
rapid to rapid

Low to
very low

Slow and
Medium; slight
erosion hazard

Extremely acid
to strongly acid

60-90
boulders
and stones

Hazelton
very bouldey
sandy loam

Moderately steep,
well drained

Moderately
rapid to rapid

Low to
very low

Medium; dlight
erosion hazard

Extremely acid
to strongly acid

60-90
boulders
and stones

Source: Soil Survey of Somerseu@ty Pennsylvania, 197

Table6




SHALE GAS

Hydraulic fracturing or Afrackingo is
geologic formations that have natural gas trapped in tightly compressed rock layers.
Vertical and horizontal drillings usel to access the ga3he vertical portion is drilled to
the necessary depth and then a curve is made to drill horizongaliy,8000 feetthough
technology is developing that will allow horizontal wells toay@r two milesn length,
through the forration of interest. Explosive charges fracture the formation. Then, a slurry
of millions of gallons of wateighemicals and sarate pumped under high pressure into
the well tofracture the shale arfdcilitate the release of gas from the formation. The
amount of water typically required for fracking ranges from one million to five million
gallons per well. The actual mixture and percentage of chemisatsare listed as
proprietary information; however, some of the chemicals used inelgdecides
viscosifiers and petroleum compounagny of which are knowoarcinogens After the
frackingprocesst h e u s eftbwbackw a&trer ,ido0 mu st nektavellore u s e d
treated at an approved facility A DEP.

The Marcellus and Utica Shale formatidiessunder he Beaverdam RulVatershed
Currently, gas companies are most interested in tapping the Marcellus Shale; however,
companies are expling ways to access the deepkica Shale.

Maps developed by the Penn State Marcellus Center for Outreaéteaadrch
indicate that nder theBeaverdam RulVatershed, the Marcellus Shale is approximately
200-250 feet thick and lies at a depth7®00-9,000 feet Figuresl8 & 19). While no
wells have been drilled in the Beaverdam Run Watershed, drilling is@tipbtisk. At
least two wells in the neighboring watersheds of Laurel Run and Piney Run were drilled
and fractured by Chesapeake Appalachia, LLC, which is based in Oklahoma City,
Oklahoma. Accordingo Matt EstepCentral City Water Authority Managehese wells
did not produce, so they were capped. The Authority had sold water to the gas company
for the development of two of these wells.

Even if shale gas wells are not drilled in the watershed, installation of pipelines to
take the gas to markebuld occur, whiclwill bring concerns of fragmentation, the
introduction of invasive species, erosion and sedimentation, aaddthermapollution.
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Figure 18

Depth of Marcellus Shale Base
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Figure 19




The Utica Shale also underlies BBeaverdam Run \Atersied. Here it is
approximately 40-500feet thick and at a depth of ,000-12,000 feet Figures20 & 21).

MARCELLUS CENTER

MCO

[0k OUTREACH AND RESEARCH
www.marcellus.psu.edu

Utica Shale Thickness
| 50 - 100 feet
100 - 150 feet
150 - 200 feet
200 - 250 feet
250 - 300 feet
300 - 350 feet
350-400 feet
400 - 450 feet
450 - 500 feet
500+ feet
highly folded region

Utica Shale thickness is an MCOR interpretation
based on multiple data sources.
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Figure 20
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Utica Shale Depth
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Utica Shale depth is an MCOR interpretation based
on multiple data sources.
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WIND ENERGY

Being on the Allegheny Fronthe Beaverdam Run Watershed is threatened by wind
energy development. For yea@Gamesd&nergypursued their Shaffer Mountain Wind
Project which was projected to p@0 two-megawativindmills on the Allegheny Front
outside Central City (Figurg2). At least eight of these windmills would have been in the
Beaverdam Run Watershedflween Berkebile Run and Shaffer Mountain RoHdvas a
hotly contested projectConservation groups were concerned about the environmental
impactsto exceptional value antigh quality streams on this ridges well asnigratory
birds and raptures likén¢ golden eagland the federally endangered Indiana Bat.
Residentsvanted tgoreserve the natural and scenic beauty of the mountaimers
promoted jobs and energy independence. In June 2012, Gamesa annouricpdllit
the plug on this projectude & combimation of factors, including uncertgin
surrounding federal policiéso (Siwy).

While i1itdéds unlikely, it is possible
placing windmills in the Beaverdam Run Watersh&tis development could digze
wildlife, fragment their habitat, Kill birds, raptors, and bats, increase erosion,
sedi mentation, and ther mal pol l ution,
opinion, destroy viewscapes, hunting opportunities, and repose found indds.wo




Gamesa's Proposed Shaffer Mountain Wind Produced by Save Our Allegheny Ridges 12/23/09
Project in Somerset/Bedford County

15 of the 30 proposed turbine locations have
been declared "Hazardous" by the FAA:

A35, A36,A37,A38, B05, B14, B15, B16, B17,
B18, B26, B27, B28, B29, B30.
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Figure 22. A map of the proposed Gamesa wind turbines. Source: www.shaffermountain. com/FAAM.
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WATER SUPPLY

The Central City Water Authority has two wells in the Beaverdam Run Watershed
Matt Estep, CentraCity Water Authority Manager, said, in 2012, the upper well, Well 1,
had a safe yield of 300 gallons per minute (GPM) or 482¢dallons per day (GPD), and
the lower well, Well 2, had a safe yield of 105 GPM or 151,200 GPD. These wells provide
water to about 950 customers and draw water from the Mauch Chunk Adthier.
aquifer, located along the northwest slope of the Allagltgont, is reliable and produces
high quality, soft, alkaline wateH{ghland Sewer and Water AuthorjtyA third well
might be added in the future.

The Central City Water Authority is working with the DEPa®&ource Water
Protection PlartEstep.

The Central City Reservoir lies on Beaverdam Run, but the Water Authority has not
used it as a public water supply since 1998 when new surface water regulations that their
treatment facility could not meet went into affetow anglers enjoy fishing thegrvoir,
though sediment is filling it in.

RECREATION
The Beaverdam Run Watershed

Game Lands #228, which is open to hunting,
hiking, and other noimvasive forms of recreation
At a parking area along Shaffglountain Road,
the Pennsylvania Game Commission &dsod
plot for wildlife.

Some private lands are open to the publicle
well. Figure 23. A pheasant near the PBame

The Central City Sport’dHered °&1%Fp Sitidd

within the Beaverdam Run Watershethis membershionly dub hoss fishing rodeosat
the pond on their property along Shaffer Mountain Revadl permits Shad€entral City
Hi gh School access during the school 6s T

As stated on pagk9, the Allegheny Plateau Audubon Societgintairs the
Allegheny Plateatdawk Watch which is located on the edge of the Beaverdam Run
Watershed alorth40° 4' 53.1", Wst-78° 43' 40.2"" Offering magnificent vistas and
observations of migratory birds, this site attratisut 4,00@people annualland provides
valuablehawkandaviandata(McGlynn).

The Beaverdam Run Trout Cooperative and Nursery is located in the headwaters of
Beaverdam Run and has a water allocation permit fren€ommonwealth to sustain the
nursery. Brook, rainbowandgolden rainbowtrout are raised ahis nursery and stocked in
local waterways.Please see pa@® for more on the ursery.
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The Pennsylvania Fish and Boat Commission (PFBC) stocks brook and brown trout
in Beaverdam Run, once in the spriaput three quarters downstream of the Shaffer
Mountain Road (SR1018) Bridge to the mouth of Beaverdam REBC Rtaff name
Beaverdam Run a f i Z)hPleage sde the Kisk pectiondoeg(niinig gnu r
page63 for more information

Bens Creek Little Paint Creek

N Q
Yo,

South Fork Bens Creek k
) /1 ) P

: ‘& Clear Shade Creek
= Cub Run

Quemahoning Reservoir 4

Higgins Run Piney Run ‘

BEAVERDAM RUN

Beaverdam Creek

APPROVED TROUT WATERS
AND FISHING "HOTSPOTS"
Stonycreek Watershed

~Nr~~ Approved trout waters N Miles

* "Hotspot" fishing recommendations Data source: Pennsylvania Fish and Boat Commission.
Streams classified by PFBC as "approved trout waters"
A= Stonycreek River contain significant portions open to public fishing and are
stocked with trout (although wild trout may also be present).
Major tributaries Approved trout waters and all downstream waters are open
to trout fishing during the extended trout season.
Stream classifications current as of the 2007 fishing season.
Fishing "hotspots" are PFBC staff suggestions.

Figure 24

Lesser tributaries




Monitoring Site s

In partnership with th@ennsylvania Department of Ememmental Protection
(DEP), the Shade Creek Watershed Association (SCWA) collects water samples from
Beaverdam Run, its tributaries, and other streams within the Shade Creek Watershed.
SCWA also acquires field readings from select sites. This is to gomighl aChapter 105
Water Obstruction and Encroachmeetmit SCWA has to conduct its limestahasing
project, in which crushed limestone is placed along streambanks-atrdam to boost
alkalinity andpH (please see pad@y for more details) The DE® s Bur eau of
analyzes thsewatersamples.Historical and presesttay monitoring sites may be seen in
Figure27 and Table/. Field dataand laboratory results may be founddppendixesl
and 4

Shade Creek Watershed Association and Pennsgnia Department of
Environmental Protection Water Monitoring Sites

Latitude Longitude
Description (North) (West)
DDMMSS | DDMMSS

Beaverdam Run at Trout Nursargstream of road| 4006 10 -784403
Beaverdam Run at Mouth 400703 -78 47 46
Beaverdam Run at Daley Churshidge 400510 -784420
Beavedam Run at power lines 400647 -78 4559

Beaverdam Run at bri dg
Mountain Road

400650 -784533

Beaverdam Run below Lambert Pond on Lambe

Mountain Road 400517 -784424

Beaverdam Run on kar Property 30 meters belo
stream crossing

Beaverdam Run 5 meters above Berkebile Run | 40 06 50 -78 4551
Beaverdam Run 30 meterd o Berkebile Run 400650 -78 4552

Berkebile Run 5 meters above lime dosing site @
water authority road

400517 -784405

400659 -784539

Berkebile Run 50 meters below water authority

400657 -784541
road

Berkebile Run 200 meters below water authority
road

BerkebileRunat Mouth 400650 -78 4550

400654 -784544

Table 7
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The Pennsylvania Fish and Boat Commission has surveyed Beaverdam Run for
decades. Their sites may be found in T&ble

PennsylvaniaFish and Boat Commission Fish Survey Sites

Stream

River
Mile

Sectin

Site

Latitude
(North)

DDMMSS

Longitude
(West)

DDMMSS

Survey Year

Beaverdam Run

0.1

0202

40 07 09

-78 47 50

1983, 1992

Beaverdam Run

1.3

0201

40 06 52

-78 46 44

1983, 1992

Beaverdam Run

15

0201

40 06 46

-78 46 32

1983

Beaverdam Run

2.51

0102

40 06 45

-78 45 26

1979, 1988

Beaverdam Run

2.93

0102

40 06 34

-718 4518

1991

Beaverdam Run

3.1

0102

40 06 29

-78 45 15

19982004

Beaverdam Run

5.37

0101

40 05 16

-718 44 14

19732004

Berkebile Run

0.08

R R R R RN NN

40 06 53

-78 45 48

2013

Table 8

Forthe creation of this document, the Conemaugh Valley Conservancy (CVC)

consicered SCWA/DEP monitoring sites and Pennsylvania Fish and Boat Commission
(PFBC) survey sites, as well as tributaries to BeaverdanoRwvhich no data exist. CVC
focused its attaion on seven key sites throughout the watersfégse may be found in
Table9 or in Figure 32 on page 53




Conemaugh Valley Conservancy Coldwater Conservation Plan Monitoring Sites

Description

Latitude
(North)

DDMMSS

Longitude
(West)

DDMMSS

Water
Chemistry?

Data
Logger?

Macro-
invertebrate
Survey?

Fish
Survey?

Beaverdam Run
Mouth
(PFBC Site 0202)

40 07 12.7

-78 47 51.9

Yes

Yes

Yes
(by PFBC)

Beaverdam Run at
first crossing under
Shaffer Mountain
Road

(PFBC Site 0102)

4006 47.5

-7845 26.7

Beaverdam Run at
the Trout Nursery

40 06 05.9

-78 44 02.0

Beaverdam Run nee¢
origins, on Levar

property
(PFBC Site 0101)

4005 16.9

-71844 04.6

Berkebile

Berkebile Run, abou
100meters below
limestone

(UNT 45337)

40 06 55.9

-7184542.1

Tributary 1

40 06 36.8

-78 45 20.0

Tributary 2

40 06 24.8

-78 44 58.2

Table9




Beaverdam Run 3 (BDR3)

This site is located the furthest upstream on the mainstem of Beaverdam Run. The
site begins at a roadway culvert Fleegle Roadhere upstream of the culvert
Beaverdam Run is a braided stream chamoehposed of multiple sprinseeps and a very
smaltdefined main channeBelow the culvertBeaverdam Run has a larger, more defined
channel and is no longer braidefprings still provide coldvater input to the mainstem
but they do not braid the mainstem channel.

Here, Beavelam Run is surrounded by a thick foresth secondary and tertiary
timber stands composed mostiyconifers witha fewdeciduous trees along the stream
bank. The bottom substrate is composed of large rock and boulders with smaller cobble
and sand filing the interstitial space between the larger rotlksge pools are not
common in this areanly one exists in the samplimgach Thestream flow is composed
primarily of riffles and small runsThe predominant geologic input in this section is from
theMauch ChunkFormationandBurgoon &ndstone.

Beaverdam Run 2 (BDR2)

This site is located in the middle reaches of the mainstem of Beaverdantt Run.
heavily forested and possesses a complete riparian buffer. The stream is morehéeéned
than atBDR-3, and riffle, run, and pool characteristics are evenly spread throughout the
stream section. The substrate in this section is composed of diverse sizes ranging from

sand to large boulders. Cobble composes the majority of the substrate. Thesairassr
input from two small tributarie@BDR-B and BDRC), multiple springs, and the largest
tributary, Berkebile RufUNT45337%. Some inflowing waterdike Unnamed Tributary 1
(BDR-B), are acidic due toutcroppings of the Pottsville geolagy

This setion of Beaverdam Rurs stocked by the local cooperatitreut nursery as a
put-andtakefishery.

Beaverdam Run 1 (BDR1)

This site is located less than 200 meters upstream of the confluence of Beaverdam
Run with Laurel Run.lt consists of lower graent riffles, deeper runs, and pools. The
substrate is composed of small stones, fine sands, and cobble. The site is adjacent New
Enterprise Stonand LimeCompany Inc. property, making regular visits for logger
downloads and field chemistry more diffig due to New Enterpri spg
and the need for personnel to sigrat the office The land adjacent to the stream is
developed as a sand quarry and has had mining adigyre6). The sand plant has
several settling pondaddischarges(Figure 5. Some of the discharges are acidic, while
some are slightly alkalineThe discharges seeto have no combined detrimentélexts
on chemistry or temperature in the mainstem of Beaverdam Run.




Berkebile Run

Berkebile RunfUNT45337 is the largestributary to Beaverdam RunThe
confluence of Berkebile it and Beaverdam Run is located less thannb@@rs
downstream of Beaverdam Run SiteBerkebile Run begins as a low gradient stream that
originates from several bog3he natural chacteristic of the stream is acidic due to the
bogs and Pottsvillegeology Berkebile Run is heavily forested and transitions into a high
gradient headvater stream composed of large rock cobble and sand in its lower reaches.
The Shade Creek WatershedsAsiation placed a limestone dose on Berkebile Run 300
metersupstream of its confluence wiBeaverdam Run to add alkalinity to Beaverdam
Run.

Beaverdam Run 2.5 (BDR2.5)

This site was located on the mainstem of Beaverdam Run on property owned by the
Beaverdam Run Trout Cooperative and Nursétrys locatedoetween Beaverdam Run
Sites 3 and 2(Figure27). Thenursery dischargas downstream of the actual sample
location The buffer is complete and forested except for the area around the treerynur
thatis mowed and has a few farm animalthe streamsubstrate mimics the substrate
found at Beaverdam Run Site Beaverdam RuBite 2.5consists of riffles and runs, much
like Beaverdam Site 3The stream channel here is well defined.

UnnamedTributary 1 (BDR -B)

This is a firstorder, unnamed tributary eaverdam Runlt is a high gradient
stream witha shallow channelnd fows through predominantly Pottsville geology
making it naturally acidic This tributary may go dry during the hedtsommer or flow
below the surface.

Unnamed Tributary 2 (BDR-C)

Thisunnamedributary exhibits the
same physical characteristicsths other
unnamed tributary excephat its
surroundinggeology is not as acidicThe
riparian buffer isheavily forestd and has
the same channel definition @enamed
Tributary 1 (BDRB).

Figure 25. Unnamed Tributary 2 flows intc
Beaverdam Run.
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Other Sites

CVC collected field chemistry from a few other sites throughout the Beaverdam
Run Watershed, as shown in Tab{&and on Figur@7. Field chemistry results may be

foundin entirety in Appendix.

Other CVC Water Monitoring Sites

Site

Site Alias

Latitude
(North)
DDMMSS

Longitude
(West)
DDMMSS

Beaverdam Before Confluence with Berkebil

MP1

40 06 51.8

-718 45 47.6

Berkebile Run Below Limestone Pile at Mout

MP2

4006 9.6

-78 45 48.0

Berkebile Run Above Limestone Pile

MP3

40 06 59.2

-78 45 38.0

Bog Tributary A

MP4

40 06 54.3

-718 45 42.7

Bog Tributary B

MP5

40 06 54.4

-718 45 42.8

Berkebile Tributary 1

MP6

40 06 57.4

-718 45 37.2

Spring at Mile Marker SR101:890

MP7

40 06 29.2

-78 45 00.1

Spring in Woods at Tom's

MP38

40 06 30.1

-718 44 13.5

Tom's Pond Effluent

MP9

40 06 35.0

-78 44 00.7

Tributary beside Tom's Pond (Pond Influent)

MP10

40 06 34.0

-78 43 59.6

Table 10




Limestone Dosing

To combat the chronic agfatation of waterways in the Shade Creek Watershed,
the Shade Creek Watershed Association (SCWA) secured a Chapter 105 Water Obstructig
and Encroachment permit from the PA DEP
or powdered limestone, with agft-calcium carbonate contems,added to streams in select
locations. In 2004, SCWA placed three aixles of 3/8 antiskid material from the
Ashcom Mine in Bedford on the
banks of Berkebile Run,
adjacent an access road, about [

1/3 down its length. 12008, the [§
Cambria Somerset Authority :
donated sixteen hours of labor [
and a skid steer to push 60 tongs
of limestone into Berkebile Run G
Il n 2010, 23 to
sando f-Stamerin Co n
Bellefonte was delivered to
Berkebile RunHutchinson)

The bw flow and low
gradient of Berkebile Run
allows much of the limestone to s
remain in the streambed. Field 2 - X
chemistry acquired by the CVC L i i i
in 2012 and 2013 show that Figure 26. Limestone pile on Berkebile Run.
Berkebile Run has an average
pH of 5.2and an alkalinity of < 4 mg/kbove the limestone pikend an average pH of 6.3
and an alkalinity of 11 mg/L below thélga The pH and alkalinity dprogressively
increase towards the mouth of Berkebile Run, as the water has more time to react with the
limestone.

I n 2008, SCWA dumped R230toomemofhdégGra
Pleasant Gap along the banks of Beaverdam Run. Please se&Figurecations.

The Beaverdam Run Tro@ub and Cooperativiurseryapplies about five to ten
ton of 2B limestone dust every spring about a quamiér upstream of its nursery
(Wojcik).




Water Quality

ThePennsyl vani a CGaptdr®dVEateTQuality Stan8abds designates
Beaverdam Run from its source near Daley to River Mile 1.93 as a High Quality Coldwate
Fishery and Beaverdam Run from Biwlile 1.93to its mouth as aatdwaterfishery
(Figure27). The High Quality designation affords Beaverdam Run special protections
when authorities review zoning changes and permit applications. As a coldwater fishery,
the state indicates that Beaverdam Run cap@tiphe maintenance and/or propagation of
fish species including the Salmonidae family and other flora and fauna indigenous to a
coldwater habitat.

CVC installed three data loggersthe mainstem of Beaverdam Run. Th&sénst
Leveloggerd TC dataloggers aresetac qui re a streambs water
conductivityevery 15 minutes. They are downloaded about every two weeks, at which
time field readings of pH, conductivity, Total Dissolved Solmlsitemperaturare
obtained using a Hanmdl -in-One Combo Meter. Alkalinity an@hloridemeasurements
are also acquired using LaMotte field kifBables of the field data may be found in
Appendix2.

Through its Data Logger Prografanded primarily by the Colcom Foundation,
CVC hired Geochemd Testing aprivate,statecertified lab in Somerset, Pennsylvania to
collect andanalyzewater samples from Beaverdam Run Sites 1, 2 ar@edchemical
obtained these samples August 7, 2012 and November 19, 2012. Complete results may
be found in Apendix3.

The watemuality results were compared to determine the effects of acid deposition
on the buffering capacity of Beaverdam Rurhese data will be used to determine where
and how much treatment is needed to restore the buffering capacityver@saRun.

As previously mentioned, the Shade Creek Watershed Association routinely
samples five stream monitoring sites in the Beaverdam Run Watershed, and, in partnershi
with the Pennsylvania Department of Environmental Protection (PA DEP), occasionall
collects a water sample for analysis by
may be found in Appendes 1 and 4

The following is a brief explanation of the most commonly measured water quality
parameters.

pH

This is the measure of hydrogams in solution. The pH scale isl@d. A

pH of 7 is neutral, while numbers less than 7 indicate an acidic substance
and numbers above 7 are basic or alkaline. The lower the number, the more
acidic the water, while the higher the number, the moreiatkalpH is a
logarithmic scale, meaning every whole number increase is an increase by a
power of ten. Water with a pH of 5 is 10 times more acidic that water with

a pH of 6. Water with a pH of 4 is 100 times more acidic than water with a
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pH of 6. Low ad high pH values can break down tissue and dissolve
metals. These metals can create an osmotic imbalance in the respiratory
systems of aquatic life. Water quality standards listed in Chapter 93 of
Title 25 in Pennsylvania Code indicates pH should bedst 6.0 and 9.0.

Temperature

Temperature directly affects many water chemistry parameters. Water is
most dense at 4 degrees Celsius. At this density, water cannot dissolve as
high of volume of material as it can when it is warm and less dense. Warm
water caraffect the rate of biological processes aadse lactic acid buid

up in coldwater species.

Conductivity

Conductivity is the measure of how well water conducts electricity. The
higher the conductivity reading, the better the water is at wzimd)
electricity. Conductivity is affected by many components: metals, salts,
organics, high calcium, biological processes, sediment, etc. Pure (distilled
or deionized) water has a conductivity readingzefo while Marcellus
Shale flowback water has eonductivity that can exceed 80,000 uS/cm.

Total Dissolved Solids (TDS)

TDS are the direct contributor to conductivity. TDS measures the material
that, when dry, would be a solid, but due to the véa®hemistry, is in
solution. The higher the TD®ading, the higher the conductivity reading
the amount of TDS is approximately 65% of the conductivity. PA Code
states TDS should not exceed 500 mg/L for a monthly average or a
maximum of 750 mg/L.

Water Level

Water level is very important for determmg if pollution episodes are
episodic (caused by rain or snowmelt) or chronic (always present). This
factor, combined with conductivity, can determine if the increase in
conductivity is natural or manmade.




Alkalinity

Alkalinity is the capacity ofwater to neutralize or buffer acidity, so the
more al kalinity, the better. The
carbonate, bicarbonate, or hydroxide. It measures how much acid can be
addedto a liquid without causing a great change in pH. G#le states a
minimum of 20 mg/L of alkalinity is preferred unless levels are naturally
less.

lron

Iron is the most abundant metal found in abandoned mine draiaade
some geologic formations are naturally high in iron. While iron is low in
toxicity, it can embed a stream bottom and diminish or destroy
macroinvertebrate communities. PA Code states a maximum of 0.3 mg/L
of dissolved iron is permitted in streams.

Aluminum

Aluminum is also commonly found in abandoned mine drainage, and it is
the most abndant metal in the earth. When it is dissolved, it is very toxic

and is a limiting factor in aquatic communities. Dissolved aluminum shuts
down fish and macroinvertebrate respiratory systems. Streams with
aluminum concentrations greater than 0.5 mglh¢g in some instances,
even greater than just 0.3 mg/L, can kill aquatic life.
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Figure 27

Beaverdam Run 3

ThePennsylvania Fish and Boat Commission (PFB8&l data from 1979 t@004
indicate an alkalinity o¥-16 mg/L, while the CVC field data from 2012013range from
12 to34 mg/L and averages 21 mg/ITesting by Geochemical showed an alkalinity of 24
mg/L in the summer and 9 mg/L in the fallhe pH of this site in all chemistry collections
wasneverlower than 61, while field conductivity ranged tm 33 to129uS/cm. The
laboratory analyses indicate lanetal concentrationgs shown in Tablgl.

The chemistry of this site indicates that it has potential for its natural imgffer
capacityto be stressed by large acid deposition episodes.




BDR 37 Select Lab Results

Summer 2012

Fall 2012

Alkalinity

24 mg/L

9 mg/L

pH

7.39

7.14

Conductivity

70 uS/cm

51 uS/cm

Iron

0.05 mg/L

0.07 mg/L

Aluminum

< 0.1 mg/L

N/A

Table 11

Figure 28. Beaverdam Run Site 3
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The data logger data collectatthis site indicatéhat wnter conductivities range
from 50 uS/cm and belowwhile summer conductivities range fra@8130uS/cm, with a
couple of peaks in the fall and springhe summer increase is due to the increased
solubility for dissolved ions in warmer water. Thighest conductivity recorded was 155.6
in March 2013.The following graphs show some conductivities of zero. This is because
the data logger has an error bar o6f26 uS/cm andt is not uncommon for Beaverdam
Run to have a conductivityn winter, of less than 20 uS/cm.

FromJuly 16, 2012 througMay 16 2013,the stream24-hourtemperature
remained belovit4.8 Celsius(586° Fahrenheit)

BDR3 TEMPERATURE

Degrees Celcius




BDR3 Water Level (cm) and Specific
Conductivity (uS/cm)

LEVEL
= CONDUCTIVIT

Beaverdam Run 2

PFBC fielddata from1979 to 2004ndicatealkalinity ranging from 6 tb8 mgL;
pH values ranging from 6.3 0.1, and conductivity masurements ranging from 4885
uScm. The CVC field chemistracquired in 2012 and 201i3dicatealkalinity ranging
from 8 t028 mg/L; pH values ranging from 610 8.5, and conductivity measurements
beween 3 and99 uS/cm. Table12 shows some of thaboratory analysissults.

This area of Beaverdam Run was very low in metal concentrations and consistently
yielded alkalinities below 20 mg/LThis site is more prone to acid deposition tBda 3.







