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ABSTRACT

Pennsylvania, along with portions of West Virginérginia, Maryland, New
York, and Ohio, set atop Marcellus Shale. Theatéfef Marcellus Shale natural gas
drilling on hunting, fishing, and other recreatibaativities across Pennsylvania are
currently unknown. Biological, recreational, armbreomical issues associated with the
development of natural gas, along with the exiseingironmental guidelines for oil and
gas activitiy on state forest lands from PennsyilarDepartment of Conservation and
Natural Resources are currently being researcAedargument is made for the need to
shift away from the current use of the Market Payadwvhere cost-benefit analysis is
used giving natural resources a monetary valueband) traded as a commodity to one
where the environment is recognized as an entosystem with instrumental value
essential to basic human wellbeing. This poli@oremendation is important to states in

the early stages of natural gas development, ssi€bh& and New York.



. INTRODUCTION

Pennsylvania, along with portions of West Virginérginia, Maryland, New
York, and Ohio, set atop a rock formation knowmvascellus Shale. It has been
estimated the Marcellus shale formation contairesanf the largest gas fields in the
world, second only to the South Pars field in Qatad Iran (Considine, 2010).
Pennsylvania is no stranger to the oil and gassimgu Colonel Edwin Drake drilled the
first North American oil well in Titusville, Pennissania in 1859 (The Paleontological
Research Institution, n.d.). While the richnesthefMarcellus gas reserve has been
known for years, it was not until advancementsyidrhulic fracturing technology, or
fracking, that it became economically feasibledtrieve the gas. According to Johnson
(2010), the Commonwealth of Pennsylvania is aetieenter of Marcellus Shale natural
gas development. This can be seen by the numhbeglbpermits issued by
Pennsylvania’s Department of Environmental Protecto various gas companies: in
2008 — 476; 2009 — 1,984, 2010 — 3,314, a 67% ase®ver 2009; and, between
January 1 and June 17, 2011 - 1,526. The numbeeltf drilled have also increased
over this same time frame: in 2008 — 364; 20095: 2910 — 1,146; and, as of June 17,
2011 — 745. The largest numbers of permits isbiawe been across Pennsylvania’s
northern tier in Bradford, Susquehanna, and Tiagaties, and across the southern
region in Washington and Greene counties. It le@s lestimated there are trillions of
cubic feet of natural gas within the Marcellus &hadtural gas play (Governor’s
Marcellus Shale Advisory Commission Report [GovesReport], 2011; Considine,

2010).



The number of wells drilled across Pennsylvarsandicated above, far
surpasses the number of wells drilled in otheestanderlain by Marcellus Shale. This
is especially true in West Virginia. In 2008, o297 wells were drilled across West
Virginia and in 2009, 411 (Considine, 2010). ClgdPennsylvania is leading the way
with the speed at which Marcellus Shale naturaligaging developed across the
Commonwealth.

The formation of the Marcellus Shale dates backentioen 1.5 million years ago.
To retrieve the gas that lies within the shale fation, an unconventional drilling process
known as hydraulic fracturing is performed. A et well is drilled, then thousands of
feet below the surface the well is drilled horizdhyt Millions of gallons of water, along
with chemical additives, are forced down into thedlwnder massive amounts of
pressure to split open the rock formation. Sarties pumped into the well to hold open
the cracks and release the gas. As the drilluigdlare withdrawn, the natural gas starts
to flow and follows along behind the withdrawn @lsi(Governor’'s Report, 2011).

Pennsylvania is home to one of the two largesiralgas fields — Marcellus
Shale; Texas is home to the second— Barnett SN#lele there are similarities between
these two gas fields, such as the end result ajdke=xtraction, there are also
differences. One big difference is the actual sizine two fields. Marcellus Shale lies
under approximately 118 million acres of land; wtlarnett Shale lies under
approximately 34 million acres. Texas has a naddyiflat open dry landscape that stays
moderately warm. Pennsylvania, on the other hlaasl four seasons, with the winter
season in Pennsylvania causing significant diffeesnn the equipment used for drilling
and the training for the gas workers. Pennsylva@adscape is also full of mountain
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ranges and millions of acres of forested landsclwhequires different planning and
preparation. Texas is considered the “worldwidie”’raf the gas industry and has a
streamlined procedure with the drilling processl{ms, 2011). Unconventional
natural gas development is relatively new acrossm&gvania, with drilling regulations
just recently beginning to take form and to beiptd place.

The first Marcellus Shale natural gas well peimiPennsylvania was issued in
2004 and drilling has increased rapidly acrossdbmmonwealth since that time
(Governor’s Report, 2011). The effects of MarcelBhale natural gas drilling on
hunting and fishing recreational activities witf#ennsylvania are currently unknown.
According to the U.S. Department of Interior FistdaVildlife Service, in the fiscal year
2011, hunting, fishing and wildlife-related recieatl activities were approximately a
$19 million recreational industry in Pennsylvanighis figure is based on the funds
allocated to Pennsylvania from the Pittman-Roberitidlife Restoration Act and
Dingell-Johnson Sport Fish Restoration Act. Pehwagya placed third among all 50
states, the Commonwealth of Puerto Rico, GuamUtBe Virgin Islands, American
Samoa, the Commwealth of the Northern Mariana ¢idaand the District of Columbia
with funds received from the Pittman-Robertson Acil eleventh from funds received
from the Dingell-Johnson Act (U.S. Dept. of InteriBish and Wildlife Service, 2011a,
b).

It is not only the economic benefits that makethmgn fishing, and other wildlife-
related recreational activities important. Sobiahding, companionship, and
experiencing nature by spending time outdoors #Hreramportant factors (as cited in
Hammitt, McDonald, and Patterson, 1990). Peopsedpe” to nature to find solitude
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and freedom from the stresses of everyday lifefamilies pass along stories and
traditions while spending quality time with one #rmr (Wynveen, Kyle, and Sutton,
2012).

New energy development, such as natural gas,desthuted as a way for the
United States to increase its energy security addae greenhouse gas emissions.
Natural gas industry supporters across Pennslyyaoniaote increases in employment,
financial security, regrowth of towns hardest hitthe recent recession, and an efficient,
safe, and environmentally responsible way to supglynsylvania’s citizens with all of
their energy needs (Governer’s Report, 2011). Hewdittle research has been
conducted on such topics as: the effects of fdragtmentation; natural habitat
destruction; stream sedimentation; biodiversitgjastroduction of invasive species;
extensive land use changes by natural gas develdpared, how degredation to these
natural areas are affecting hunting, fishing, atieiorecreational activities.

This thesis will research how a number of biolagicecreational, and
economical issues are currently being affectechbydevelopment of Marcellus Shale
natural gas. Pennsylvania’s Department of Conservand Natural Resources current
environmental guidelines for oil and gas activaiy state forest lands will be critiqued to
determine if these management plans are adquatglygbing Pennsylania’s natural
resources. Also, an argument will be made fomiied to make a shift away from the
current use of the Market Paradigm where cost-lteaedlysis is used to give natural
resources a monetary value and to be traded ammadity, to one where the
environment is recognized as an entire ecosystemimstrumental value that is essential
to basic human wellbeing. This research is beorgpieted in an attempt to lead to a
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greater understanding of the impacts Marcellusé&hatural gas development has on
hunting, fishing and other recreational activitias,well as the economy. The results of
this research have the potential to inform huntfisfjing, and environmental
policymakers’ decisions regarding the continuedettggment of Marcellus Shale natural

gas across Pennsylvania.



1. BIOLOGICAL ISSUES

It is widely know by ecologists and biologists tloaie of the greatest threats to
the loss of biodiversity is habitat degradation (& Jr., 2008). The development of
energy resources such as Marcellus Shale natulsalgiaaffect Pennsylvania’s fish and
wildlife in some way (Belinda, 2011). While one stgonsider the impacts to all
wildlife, including species such as the Americaackl bear Jrsus americanus),
migratory songbirds, amphibians, and native vegwtathis thesis discussion will focus
on game species such as the white-tailed d@@ocoileus virginianus}the wild turkey
(Meleagris gallopavi and native fish species, such as brook tf8atvelinus fontinalis).

Anthropogenic actions have long altered the Eaidmd surface. It is estimated
between one-third and one-half of the land surfexereceived some form of human
alteration (Kiesecker et al., 2009). An extraoadinloss of biodiversity has been the
result of these actions. It has been predictedabaveen 10% to 30% of all bird,
mammal, and amphibian species are threatened lwatpdssibility of extinction due to
these modifications (Kiesecker et al., 2009).

The continual rise in Marcellus Shale gas deveklpnacross Pennsylvania is
causing significant landscape changes. How humtnthfishing recreational activities
are being affected by these changes are not imtegdianown. The Pennsylvania
Chapter of The Wildlife Society issued a Positidgat&ment on Marcellus Shale Gas
Development in the Applachians and High Alleghetatieau (The Wildlife Society,
Pennsylvania Chapter, n.d.), where they indicatiédlife biologists and managers are
extrememly concerned with the rise in natural gagetbpment. The potential risks
associated with this increased concern are:
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1) Direct loss of terrestrial and aquatic habitatp(esre interior habitats).

2) Increased fragmentation of terrestrial and aquwtlutats, preventing gene
flow and reproduction of wildlife populations.

3) Introduction of barriers to dispersal for organissush as amphibians.

4) Increased risk of sedimentation and chemical comatmon of streams
and wetlands.

5) Increased risk of chemical contamination of grouathw

6) Increased noise, light and other pollution.

7) A spread of invasive plants, pests, and pathogeasative habitats.

8) Increased densities of habitat generalists sudpassums, raccoons,
skunks, great horned owls, and white-tail deer.

9) Increased human access and distriburbance, pdtgidgding to
increased conflict and wildlife road mortality. (0.

The Commonwealth of Pennsylvania is known foeksellent hunting and
fishing opportunitities and it stands to suffensiigant losses due to Marcellus Shale
natural gas development. The vast amounts of gtate lands, state parks, and state
forests provide the majority of the land areasaaterways conducive to hunting and
fishing recreational activities. Privatelly ownkhds provide the remaining areas.
Fracking will happen on both.

Currently state game lands consist of 1.4 milaores, state forest lands of 2.2
million acres, and state park lands of 293,000sackunting activities take place on all
state game lands, 2 million acres of state foeesdd, and a portion of state park lands.
Marcellus Shale underlies 1.5 million acres witthia state forests and 211,000 acres
within the state parks. As of 2011, 700,000 aofdke state forests’ 1.5 million acres
were available for gas production, with the Commealth leasing approximately
385,400 acres. The remaining acreage available#sing is privately owned, as the
Commonwealth of Pennsylvania does not hold ownprtghthe subsurface rights on
approximately 290,000 acres. Natural areas, wids and areas of sensitive ecological

importance make up the approximately 800,000 reimgiacres that are underlain by
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Marcellus Shale. According to current Pennsylvdepartment of Conservation and
Natural Resource (DCNR) policy, this area is né¢mwéd for natural gas leasing
(Governor’s Report, 2011). As of the writing oétGovernor’'s Report, Pennsylvania’s
current DCNR policy prohibits the Commonwealth fregasing any state park land to
gas development. However, approximately 80% ofthesurface rights of the state park
system are privately owned. To date there have heainconventional Marcellus Shale
natural gas wells drilled on state park land andape subsurface owners are encouraged
to practice “non-development practices” (Govern&éport, 2011).

Fishing activities are available on all waterwdysated throughout the state land
system. Pennsylvania is known for its native eadteook trout populations, with the
majority of these populations now confined to smadtluntain watersheds. Brook trout
need clean cold water that is highly oxgenated; Hre one of the prime indicator
species of stream health due to their “very spewrfiter chemistry requirements” (Trout
Unlimited-Conserving coldwater fisheries, n.d.)ro&k trout are highly sensitive to
water temperature and water quality. Temperaphie and dissolved oxygen
information on the Trout Unlimited website indicatarook trout prefer water
temperatures less than°68 can tolerate pH levels as low as 5.0, and reguater with
relatively high concentrations of dissolved oxg&ro(t Unlimited-Conserving coldwater
fisheries, n.d.)Marcellus Shale natural gas development has thenpal to impact
approximately 80% of the existing native brook traatersheds (Johnson, 2010).
Drilling activities that cause stream bank cleanvith increase temperature levels
causing decreased levels of dissolved oxygen amdase sedimentation which in turn

can alter pH levels.



Marcellus Shale natural gas development bringsyrshanges to the natural
landscape. There are some that may only be cosdtevith the negative effects of the
actual well pad associated with natural gas dewvedsys; however, many other structures
cause major disturbances as well. Determintateffaere caused by roadways, storage
facilities and tanks, pipelines, shops, comprestaiions, traffic, power lines, and noise.
To what extent these disturbances harm the wiltiéated in and around these areas
depends on the amount and extent of the disturbémeecological significance of the
habitats under distress, and the location of teuthance (Wyoming Game and Fish
Department, 2010). These types of disturbancestadiquatic species, as well as
terrestrial wildlife (Dunkin, Guthery, Demaso, P& and Parry, 2009).

It has been estimated that by 2030 Marcellus Sialelopment could cause an
additional 38,000 to 90,000 acres of forested ldaad®e cleared. This type of large-scale
degredation has the potential of causing an euvgeracale impact to between 91,000 to
220,000 forested acres (Johnson, 2010). A majocero with forest clearning of this
magnitude is the creation of new forest edge, aa athere the forest meets a field or a
new area such as a well pad or roadway. New edgéhle potential of increasing light
and humidity levels which promotes the introductaom expansion of invasive
vegetation and the increased risk of predationSoh, 2010). As fragmentation of the
forest continues, it creates smaller and smallsisaof forest isolation, which in turn
affects the structure of the entire forest commugMolles, Jr., 2008).

The negative effects of these disturbances vamm §pecies-to-species across the
landscape. Species that require larger stretdhesact forest are especially vulnerable
to harm from extensive forest fragmentation andctieation of new edge areas. Interior
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forest birds such as scarlet tanag@isanga olivaceg, black-throated blue warblers
(Setophaga caerulescgnand nothern goshawkadcipiter gentilig, amphibians such as
tree frogs and salamanders, mammals such as Bguigrels Glaucomys spp.nlong

with differing types of woodland flowers are atkrisf significant impacts. Many of these
species require the protection of the tree cansipgge, and higher humidity, which are
all removed with forest fragmentation (Johnson,(01

Certain mammals, such as the white-tail deer, atatyally do well in areas of
new edge, as they are considered a generalist k@inthone that is resilient and can
quickly adapt to changes (Unger, 2011). Howevereresive forest fragmentation and
land clearing may remove prime winter feeding acgassing animals to excessively
gather in large herds and utilize marginal hahitdisis displacement may lead to lower
reproductive success, lower survival rates, diseasel increased competition. Health of
the entire white-tail herd could be at jeopardyhvabntinual increases in natural gas
development (Wyoming Game and Fish Department, RODGher species, such as the
ruffed grouseBonasa umbellysare considered a specialist species, and arsorlatky.
Any signficant changes to their habitat can cawterdhinental impacts to this upland
game bird (Unger, 2011).

The aquatic system is at risk of significant h&rom landscape changes and
forest fragmentation caused by Marcellus Shalerabtjas development. As land is
cleared, plant communities can change within ashegl area, this in turn can cause
changes to the quality and quantity of water flowotghout a watershed. These changes
can also lead to degredation of wetland areas.lahig provide important habitats for
many species. Fish, amphibians, aquatic bird espeand insects all use wetland and
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riparian areas as reproduction areas (Wyoming Gardd-ish Department, 2010).
Hunting and fishing activities are conducted in anound wetland areas throughout
Pennsylvania.

It is the speed and magnitude of the current Meas&hale natural gas
development across the Commonwealth of Pennsylthatéhas the significant potential
of negatively impacting entire species and habitaennsylvania is home to unique
native brook trout habitats, vernal pools usedrplaibians that are currently in decline
around the globe, and crucial forested habitat e@éalr interior woodland species. Once
these habitats are polluted or destroyed by nagiasidevelopment they are difficult, if
not impossible, to replace (The Wildlife SocietynRgylvania Chapter, n.d.). These
losses will in turn lead to decreases in the alditg of hunting and fishing recreational
activities throughout Pennslyvania. Detrimenté&ef to fish and wildlife may not be
currently noticable; however, as the current pdddarcellus Shale natural gas
development continues to increase it is certaledd to greater and greater conflicts with
wildlife (Sawyer, Kauffman, and Nielson, 2009).

Examples of forest fragmentation and new foregeezhused by Marcellus Shale
natural gas development in the northern tier oflBglvania can be seen in the pictures

below.
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Roxann R. Steelman-012

Figure 3.1 - Forest Clearing:
The forest was removed for the installation of a ng natural gas pipeline.
There is the possibility of stream sedimentation deito run off
and the possibility of temperature rise due to claang.
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Roxann R. Steelman-2012
Figure 3.2 — Forest Clearing — Well Pad (1):

An example of forest fragmentation and creation ohew edge
caused by the development of a natural gas well pad
Located in Band Rock Vista, Lycoming County, PA —

within the Mclintrye Wild Area of the Loyalsock State Forest

Roxann R. Steelman - 2012
Figure 3.3 — Forest Clearing — Well Pad (2):

An example of forest fragmentation and creation ohew edge
caused by the development of a natural gas well pad
Located in Band Rock Vista, Lycoming County, PA —

within the Mclintrye Wild Area of the Loyalsock State Forest
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Roxann R. Steelman — 2012

Figure 3.4 - Natural Gas Well Pad near Calvert, PA:
An example of forest fragmentation, new edge, and#8 compaction.

Roxann R. Steelman — 2012
Figure 3.5 - Rock Run in Loyalsock State Forest:
Rock Run is known for its trout fishing.
There is the possibility of stream degradation duéo
surrounding Marcellus Shale natural gas developmen
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V. RECREATIONAL ISSUES

The Commonwealth is not only known for its excatleunting and fishing
opportunities, but other recreational activitiestsas bird watching, hiking, camping,
skiing, and canoeing/kayaking. The vast amoun&tait game land, state parks, and
state forests provide the majority of land areas\aaterways conducive to these
recreational activities. Outdoor enthusiasts ki@mnsylvania for areas such as: Hawk
Mountain for its location along a major migratorydoroute; Cherry Springs State Park
which offers views of the darkest skies east ofMligsissippi River and is known as the
best place along the eastern seaboard to stuaynasty and to stargaze; Pine Creek
Gorge located within the Tioga State Forest, bétemn as the Grand Canyon of
Pennsylvania, and one of six National Natural Laada® within Pennsylvania; water
sporting activities along the Delaware and Susqueh&ivers; and multiple skiing
opportunities across the state (Pennsylvania Deyaauttof Conservation and Natural
Resources [DCNR], 20124, f). All of these pristnaural areas used for multiple
recreational opportunities stand the chance ofivexgesome form of degradation caused
by Marcellus Shale natural gas development.

Studies have shown that outdoor recreational iiesvare increasing in
popularity with 97% of the population in the Unit8thtes reporting they have
participated in at least one form of outdoor atyiviwalking is the most popular activity,
with bird watching the fasting growing and campiskjjng, and trail activities gaining in
popularity (Thapa, 2010). Hunting and fishing pagticularly popular ways of
interacting with nature, as indicated by the appraxely 37 million Americans who
participated in one or the other, or both, of thegserts during 2011 (U.S. Fish and
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Wildlife Service, 2012, August). In 2011, the Psylaania Game Commission sold
933,208 general hunting licenses: 880,818 to rasidand 52,390 to non-residents
(Pennsylvania Game Commission, 2010a). The Perarsgl Fish and Boat Commission
sold 806,159 fishing licenses and 455,696 troutisal stamps in 2011: 733,559 general
fishing licenses to residents, and 72,600 to neidents (Pennsylvania Fish and Boat
Commission, 2012a).

It has been shown early life hunting and fishirgexiences as a youth, along
with access to undisturbed rural natural areagjroes to influence involvement with
these recreational activities into adulthood (Staand Nolan, 2009). There are
feelings of aesthetic beauty and solitude assatiatth pristine natural areas. People
develop feelings of “place attachment” — individid@ntities or values associated with a
particular environmental area. Over time as pi@diton in outdoor activities, along with
interactions with the natural environment increasesotional bonds form between
individuals and the areas (Wynveen et al., 2012).

According to Hammitt et al., (1990), in 1970 Dniasnd Tocher defined
recreation, “as an intrinsically rewarding expeceh(p. 335). A group of hunters were
surveyed to determine what the most important dasgebeir hunting experience was
and it was established being in the outdoors wa® mgportant then the actual
harvesting of a deer (Hammitt et al., 1990). Aeadacking any form of man-made
structures is an important characteristic with ootdrecreation. Being surrounded by
pristine wild areas gives feelings of “freedom™escape” from everyday life (Wynveen

etal., 2012).
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The large amount of public lands across Pennsidviat have been available for
multiple forms of outdoor recreational activitiesthe past is at risk of being lost, or at
the very least, having access limited. As the Buref Forestry and private mineral-
rights owners continue to increase the number sfigmses throughout state forestlands,
areas that were once available to sportsmen andewevill no longer be accessible and
available for outdoor recreational activities. viate lands once made available for lease
to sporting clubs are also seeing impacts from klars Shale gas development; access
is being restricted or leases are not being rené@pdrtsmen Alliance for Marcellus

Development, n.d.).

Roxann R. Steelman — 2012
Figure 4.1 - Sugar Camp Road, Calvert, Lycoming Couty, PA:
An example of a new Marcellus Shale natural gas welrilling site
showing forest fragmentation, noise and light polltion,
visual disturbance, and area restrictions.
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As development of Marcellus Shale natural gasinoas to escalate, more and
more pristine, wild areas will continue to vanisbrnh across the Commonwealth. The
landscape will change from one of uninterrupte@$tands to one fragmented with
industrialization. The solitude and isolation seugfter by so many outdoor
recreationists will diminish and be replaced byated levels of noise caused by the
continual hum of drilling activities, heavy trualatfic, and compressor stations. The
sight of active well pads will continue to replabe uninterrupted mountain vistas so
many come to Pennsylvania during all months ofyder to enjoy. The continued pace
of natural gas development will forever changedharacter of a region thought of by so
many outdoor recreationists as wild areas of mshieauty to one of large-scale

industrialism (Rumbach, 2011).
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V. ECONOMIC ISSUES

A true economic value cannot be placed upon the@mwment and the wildlife
within it. However, that is exactly what is dometoday’s society. The use of the cost-
benefit analysis paradigm is used to determine tmosh it is worth to retrieve the
natural gas underlying approximately 60% of Penrayil versus the benefit of saving
Pennsylvania’s declining natural resources. Ecastsnnclude recreational activities as
an economic good and are able to subject thosategito economic analysis
(Wennergren, Fullerton, and Wrigley, 1977). Acaogato a report issued by Goodrich,
Brittingham, Bishop, and Barber (2004), a surveydiewted by PennFuture in 2001
indicated 73% of the voter’s in Pennsylvania stated. there is no need to choose
between the environment and the economy” (p. Bidlogical literature and political
discourse indicate this is happening across Peversi@d with the current state and speed
of Marcellus Shale natural gas development.

Pennsylvania is known for the areas across ithaon tier identified as the
Pennsylvania Wilds. These areas are currentlywi@gesome of the fastest development
of Marcellus Shale natural gas. Recreational digs/such as hunting and fishing across
the Pennsylvania Wilds, as well as other locatemress the Commonwealth, produce
substantial economic returns (Pennsylvania Gamendssion, 2010b).

According to the Pennsylvania Tourism website v&r&SA’s annual survey of
U.S. travelers determined Pennsylvania to be tine thost popular destination for
people taking day-trips and fifth most popular degton for over-night travelers. In
2010, approximately 179.2 million people visitedhRegylvania, with 62% of those
visitors being residents of other states. Surespondents indicated three of the reasons
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for traveling to Pennsylvania were its scenic dsjveeautiful scenery, and availability of
outdoor activities. Hunting, backpacking, riveftirag, skiing/snowboarding, and
canoeing/kayaking were among the popular outdaotrities for requiring overnight
stays. When asked why the Pennsylvania Wild’'ssane=xre visited, it was determined
that the great opportunities for nature is whatated visitors. Some of the top reasons
for sightseeing across Pennsylvania were: gredewikess areas; truly beautiful scenery;
excellent state parks; and, great place for birdiaigire viewing. Some of the top
reasons for sports and recreation across the Comeadth were its availability of: great
camping areas; excellent fishing; good placesKong/winter sports; and its excellent
hunting (PA Tourism, n.d.). All of the reasongdi above for why travelers visited
Pennsylvania may be negatively impacted by Marseflnale natural gas development.

The tourism sector of the economy creates muljgide and monetary, as well as
non-monetary, benefits across the Commonwealtrenoh&ylvania. According to
Rumbach’s (2011) report on the potential impactslafcellus Shale natural gas drilling
on the tourism economy across the southern tidlesf York:

Most important, tourism amenities improve the gyadf life of residents.

Restaurants, shops, parks and outdoor recreagas,atampgrounds, wineries,
festivals, museums, and other related amenitiebeeficial to local residents as

well as visitors. . . . The preservation and maiatece of rural and outdoor assets
is also an import component of sustainable econaevelopment strategies. (p.
9)

The three areas reported on in Rumbach’s studldieg the border of Pennsylvania and
New York, directly above Bradford and Tioga coustigvo of the hardest hit counties by
Marcellus Shale natural gas development in Penasidv The areas in both states have

“similar topography and environment . . . [bothperom][ies] ha[ve] important agriculture
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and tourism sectors” making Rumbach’s informatielevant for many portions of
Pennsylvania (Rumbach, 2011, p. 3).

Many local small businesses rely heavily on theneies received from the
tourism industry. While the boom of the gas indusgiuring the initial stages of natural
gas development has generated substantial revemuaany of these small town
businesses, this short-term gain may not be sadtiover the long-term. Degradation
caused by natural gas well development, along gathages caused by the surge of out-
of-town workers, may impact the natural experiersmgyht after by so many visitors
and cause them to choose places outside of Peansylior their travel destinations
(Rumbach, 2011).

The Federal Aid in Wildlife Restoration Act (16&JC. 669-669i; 50 Stat. 917) of
September 2, 1937, as amended, is more commomelyedfto as the Pittman-Robertson
Act. This Act provides Federal aid to states frimmds received from excise taxes placed
on sporting arms and ammunition, pistols and reafslvbows, arrows, and their parts
and accessories. These funds are used by theduadistates for projects and activities
to acquire and improve wildlife habitat, reseanmttwo iwildlife problems, introduction of
wildlife into suitable habitats, hunter educatiomdaafety programs, and comprehensive
fish and wildlife management plans (U.S. Fish & tlife Service, 2012b). The Federal
Aid in Sport Fish Restoration Act (16 U.S.C. 7777764 Stat. 430), of August 9, 1950,
as amended, is more commonly referred to as thgdlidohnson Act. This Act
provides Federal aid to States from funds recefk@d excise taxes placed on sport
fishing tackle, fish finders, electric trolling naws, and import duties on fishing tackle,
yachts and pleasure crafts. These funds are yst#gklindividual states for projects and
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activities for the restoration and managementssf hiaving “material value in connection
with sport or recreation in the marine and/or fregtters of the United States”. These
projects can include the acquisition and improvenoésport fish habitat, research into
fishery resource problems, wetlands restoratiorveys and inventories of sport fish
populations, the stocking of fish, aquatic educggtaevelopment of access facilities for
public use, and boat safety and clean vessel sanitdevices (U.S. Fish & Wildlife
Service, 2012a). Between these two Acts, overt#llion has been divided amongst all
of the states for fish and wildlife conservationilfi&ms, 2010). For fiscal year 2010,
Pennsylvania alone received approximately $19 onilfrom funds generated from these
two Acts for hunting, fishing, and wildlife-relatedcreational activities: Pittman-
Robertson Act — approximately $13.4 million; Ding&bhnson Act — approximately $8.3
million (U.S. Dept. of Interior, Fish and Wildlif8ervice, 2011a, b).

Every five years the U.S. Fish and Wildlife Seevaonducts a national survey
based upon data collected by the U.S. Census Btweadetermine the importance
citizens of the United States place on wildlife-dxhsecreational activities. The survey
estimated 90.1 million Americans 16 years and o{@8%o of the U.S. population) spent
approximately $145 billion in 2011 on some formnaldlife related recreational activity.
This spending equates to 1% of the gross domestdupt — one out of every $100.00
spent on all services and goods produced in theei8tates is due to recreation that is
wildlife related. It was estimated over 37 millipaople spent time hunting, fishing, or
both, while the remaining were engaged in suchlifgldvatching activities as
photography, close observation, or feeding of wedl In 2011, wildlife watchers spent
over $55 billion on activities. Sportsmen and warspent over $90 billion, broken
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down as follows: equipment - $43.2 billion; trip$32.2 billion; and, licenses and fees,
membership dues, and contributions - $14.6 billigvhile the survey results pertained to
Americans 16 years of age and older, it was eséichtéitat in 2011, 8.5 million people 6
to 15 years of age fished, 1.8 million hunted, ahd@ million watched wildlife (U.S.
Fish & Wildlife Service, 2012, August).

A further breakdown of the National Survey dateesded hunting accounted for
13.7 million people (6% of the national populatiogdch spending on average 21 days
pursuing some form of wild game, both large andlsntéunters spent approximately
$34 billion, with expenditures averaging approxieiat2,484 per hunter. Fishing
accounted for 33.1 million people (14%), each spendn average 17 days fishing.
Anglers spent approximately $41.8 billion, with erglitures averaging approximately
$1,261 per angler. Wildlife watching accounted#@r8 million people; 68.6 million
participating from their homes (29%) and the renmgr2.5 million (9%) participating in
trips away from home. On average the trips wigifatchers took away from home
lasted 15 days. Wildlife watchers spent approx@lya$55 billion, with expenditures
averaging approximately $765 per wildlife-watch®ennsylvania was the fourth state
with the highest level of in-state participants fimnting and the fifth state with the
highest level of in-state participants for wildlifetching; 775,000 and 3,598,000
participants respectively (U.S. Fish & Wildlife S&e, 2012, September).

According to the 2011 National Survey of Fishikginting, and Wildlife-
Associated Recreation State Overview from the Bish and Wildlife Service, the

breakdown of preliminary expenditures for fishihgnting, and wildlife-watching
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activities for the United States and the Commonthezfl Pennsylvania are listed in

Table 5.1.

Preliminary Expenditures By State Where Spending Took Place: 2011

(Population 16 years old and older. Expenditurahdusands of dollars)

FISHING: Trip-related expenditures Expenditures for equipment

State where Expenditures

spending took Total Total trip- |Food and Other Total Fishing Auxiliary  [Special for other

place expenditures|related Lodging |Transportation [trip costs |equipment|{equipment |equipment |Equipment |items®

U.S. Total 41,573,783 21,789,465 7,711,318 6,261,536 7,816,610113,37 6,141,895 1,106,865 8,062,417 4,473,141

Pennsylvania 484,996 228,51p 76,705 83,154 68,651 193879 14,099 *62,69 ... 62,607
Hunting

HUNTING: Equipment

U.S.Total | 31,445032 10,421,189 3,881,304 4,767p15 1,771,97006383 7,738,324 1,844,880 4,022,929 7,417,711

Pennsylvania | 976,662 172,71p 61,534 98,885 *12,34p 563664 319457 528),.. [ 240,287
Wildlife-
Watching

WILDLIFE-W ATCHING: Equipment

U.S. Total 50,347,942 17,274,675 9,349,439 6,006,860 1,914,376824 10,467,9 2,410,5[0 11,609,p75 8,585,639

Pennsylvania 1,225,23¢ 266,66 203,405 58,372 ... 742,34 290,509 *91,33RB.. 215,632

*Estimatesibased®n@BampleBize®fF0-29.2

..BampleBizeRooBmallfless®hanflO)&oEeport@ataieliably

“Includes@xpenditures@or@nagazineBubscriptions,Enembership@ues@nd&ontributions@nddanddeasing@nd@®wnership

Table 5.1 - Preliminary Expenditures for Fishing, Hinting, and Wildlife-Watching
U.S. Fishing and Wildlife Service
2011 National Survey of Fishing, Hunting, and Wildfe-Associated Recreation
State Overview
Hunting, fishing, and other outdoor wildlife actieis will continually contribute

to the economy of Pennsylvania. The economic vghieed by the extracted Marcellus
Shale natural gas will eventually be gone as tleegnresources are used up. However,
wilderness, wild areas, and wildlife will continteehave limitless value for future
generations, but only if these areas and speogegratected and preserved. The survival
of many small businesses across Pennsylvania depernithe revenue generated by
current hunting, fishing, and other outdoor actgt With the speed at which Marcellus
Shale natural gas development is currently takiaggy and if forested pristine, wild
areas across Pennsylvania continue to declineeatanist will take their hunting,

fishing, and wildlife-watching dollars to other t&s.
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The passing of Act 13 imposed an unconventionsivggll fee, or better known
as impact fees, that every natural gas producesad?ennsylvania must pay (Governor’'s
Report, 2011). The Pennsylvania Public Utility Goission (UPC) is responsible for
collecting and distributing these funds to the d@s) local municipalities, and other
agencies per Act 13. According to the UPC’s wehsite first round of impact fees have
been collected and the revenue generated per Aflcr Z®11 was over $204 million
(Pennsylvania Public Utility Commission [UPC], 2012Ison (2012) reported in an
article for the Pittsburgh Post-Gazette that thenedion for the initial collection of fees
could amount to $180 million. The actual feesextid far surpass this estimate.

These economic benefits of Marcellus Shale nagasldevelopment to the
Commonwealth of Pennsylvania cannot be deniedwhat costs must Pennsylvania
citizens pay to receive these gains? Natural reeswcannot be separated into individual
pieces to be traded as commodities. The persorsgligtual benefits received from
spending time in and with nature cannot be replégeeiconomic gains. No price can be
placed upon the benefits gained when families bleta spend quality time together

participating in recreational activities such ahiing or hunting.
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VI. REGULATIONS
The significance of the natural resources actosCommonwealth can be seen
as far back as the Constitution of PennsylvaniaraviveArticle 1, Natural Resources and
the Public Estate, Section 27 it states:
The people have a right to clean air, pure watet,the preservation of the
natural, scenic, historic and esthetic values efaghvironment. Pennsylvania’s
public natural resources are the common properga}l ¢tfhe people, including

generations yet to come. As trustee of these reesuthe Commonwealth shall
conserve and maintain them for the benefit oftelpeople. (Pennsylvania, 2012,

p- 5)

To protect and maintain Pennsylvania’s vast natessources multiple agencies
have been established. The Pennsylvania Departrh&mvironmental Protection’s
(DEP) mission is to protect the land, air, and wsatd Pennsylvania from pollution and
to provide a cleaner environment for the safety lagalth of the citizens of Pennsylvania.
The DEP is responsible for the administration efénvironmental laws and regulations
throughout Pennsylvania. For example, DEP’s resipdities include reducing air
pollution, protecting water quality in rivers antleams, and enduring drinking water is
safe (Pennsylvania Department of Environmentaldetain, 2012a). The Department of
Conservation and Natural Resources (DCNR) was lestald to preserve and maintain
the 120 state parks and the millions of acresaigdbrestlands; this is accomplished
through the Bureau of Parks and Bureau of Foresgspectively. DCNR is charged with
providing information on the ecological and geotajiresources throughout the
Commonwealth, conserving natural resources, magabmlands of the state parks and
forests sustainably, and improving access to quaditreational resources throughout the

state park and forest system (DCNR, 2009c¢). Tmn&dvania Fish and Boat
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Commission (PFBC) was established to conserveegirand enhance the aquatic
resources throughout the Commonwealth and to pedwiciting and fishing
opportunities (PFBC, 2012hb).

The Commonwealth of Pennsylvania has the largest sf public state
forestland in the eastern part of the country. Wie Department of Conservation and
Natural Resources Bureau of Forestry (BOF) updtited State Forest Resource
Management Plan in 2007, they indicated the stasfland is the “largest publicly
owned habitat for plants and animals in the Comneatih of Pennsylvania”. In 2003
the Bureau of Forestry revised how they managéattest to an ecosystem management-
based approach. This approach to management lizesghe importance of all aspects
of the ecosystem and one where it is understoddrttmader to sustain the ecosystem’s
structure, function, and composition over the lomgit is essential that decisions be
centered around the best understanding of ecolagtezactions and processes (DCNR,
2009b).

All three of Pennsylvania’s environmental agencizZisP, DCNR, and PFBC,
have the responsibilities of protecting Pennsyla@air, land, and water, preserving the
parks and forests, conserving the natural resouacesimproving the quality of
recreational resources. An ecosystem-based agptoancanagement is supposed to
provide natural resource protections such as thekgcellus Shale natural gas
development is removing quality wildlife habitagusing stream sedimentation, and has
the potential of polluting water sources. Thesd@renmentally degrading impacts
caused by fracking, and other natural gas developprecesses, are not being
recognized; therefore, the Bureau of Forestry’ sgst@m-based management approach is
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not currently providing the environmental protengpnor is it considering the
importance of all aspects of the ecosystem.

In an effort to enact stronger environmental séads concerning the drilling of
unconventional gas wells, along with other requeats, on February 14, 2012, current
Pennsylvania Governor Tom Corbett signed into lamus¢ Bill No. 1950, better known
as Act 13 (DEP, 2012b). Chapter 32, Subchapt& 3202 Declaration of Purpose states
that one of the reasons for the chapter is to,tdetdhe natural resources, environmental
rights and values secured by the Constitution ohBglvania” (p. 46). Subchapter B,
General Requirements, sets out restrictions fdndvawing or using water from water
sources in the Commonwealth for hydraulic fracimgll locations, required setbacks
from streams, springs, or other bodies of watetlamds and reservoirs, and indicates
“best practicesshould be usefemphasis added] to ensure environmental protestio
along with other numerous issues. 8§ 3215 — Wedtion restrictions, (c) Impacts,
specifically states:

On making a determination on a well permit, theattepentshall [emphasis

added] consider the impact of the proposed wepwrlic resources, including,

but not limited to:

(1) Publicly owned parks, forests, game lands aitdlife areas.

(2) National or State scenic rivers.

(3) National natural landmarks.

(4) Habitats or rare and endangered flora and famdaother critical

communities. (p. 74)

However, Act 13 does not specifically indicate tlileand gas industrgnustfollow the
indicated recommendations. The recommendationsiarely given as suggestions to

the oil and gas industry on what the Commonweatihld/like to see followed during

natural gas drilling and development. In ordendbdeny oil and gas companies the
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economic gains of reaching and retrieving the riyas underlying their leased areas,
these gas companies can request variances to DGBEsImendations by providing
DEP with plans for alternative measures (DCNR, 20@EP, 2012Db).

Chapter 33, Local ordinances relating to oil aad gperations, § 3303 Oil and
gas operations regulated by environmental actg;ates the Commonwealth “preempts
and supersedes the local regulation of oil andogasations regulated by the
environmental acts” (p. 162); therefore, denyingalagovernments the ability to impose
current regulations to ensure adequate environmpragections (DEP, 2012b).
Representatives from seven municipalities througR@mnnsylvania filed suit indicating
Act 13 was specifically taking away the abilitiddacal governments to control oil and
gas operations. The state Commonwealth Court falddly 2012 the zoning aspects of
Act 13 were in violation of the state constitutioBovernor Tom Corbett has appealed
this ruling to the Supreme Court (Begos, 2012).

In 2011, the Bureau of Forestry released their &inds for Administering Oll
and Gas Activity on State Forest Lands (Guidelingsgre they indicated exploration
and development of oil and gas would be conductedaiys that minimized unfavorable
impacts to the flora, fauna, water, and soil otestarestlands. Setbacks restrictions for
gas activities are indicated for such things aewsdurces, wetlands, vernal pools, picnic
and shelter areas, trails, overlooks and vista$ baandary lines of state parks and wild
and natural areas. Throughout the Guidelines, B@iEates the importance of thinking
about long-term environmental implications, thechéw long-term restoration goals
during the early planning processes, and the irapo# of using “best management
practices” throughout all stages of gas drillingl @evelopment. When a thorough
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review of the Guidelines are made, one can see B&€ly indicates whahouldbe
done, not whatustbe done; i.e.: “Operatiorshould bgdemphasis added] scheduled to
avoid conflicts with visitors (i.e., hunting seasand holiday weekends) and critical
wildlife nesting or mating seasons” (p. 18). Adigated in the Position Statement issued
by the Pennsylvania Chapter of The Wildlife Soci¢tye best management practices
recommended by DCNR have not “been subjected &arek to determine their
effectiveness” (The Wildlife Society Pennsylvaniaapter, n.d.). BOF does make one
clear and precise exclusion to oil and gas aatisitvhere they indicate (DCNR, 2009b):
Note: No oil and gas activity of any kind, including ndt limited to drilling,
pipeline or road construction, shall be permitteat, shall they be subject to
waivers, on the surface of State Forest Wild oudtAreas or within State
Parks where the Commonwealth owns the oil andighssr (p. 15)
This exclusion only affects the land areas wheeeGbmmonwealth owns the mineral
rights. Private mineral rights owners are freketse their rights to the natural gas that
may be underlying lands within the State ForestdWiteas, Natural Areas, or within
State Parks.
The BOF’s Guidelines recognize the unique recoeatiopportunities available
to in and out of state citizens throughout statedttands. BOF indicates they recognize
natural gas activities will cause an increasedrmi@kfor many impacts and conflicts
with recreationists’ activities. While BOF hasuss policies and considerations that are
intended to minimize the potential impacts andforflicts with recreationists, once again
the only real activities prohibited are mineral eiement, leases, and new rights-of-way

on designated state forest wild and natural ardessemthe Commonwealth owns the

subsurface mineral rights. Additionally, whenaild gas operators are going to be

31



performing flaring activities (the burning off okeess gases at well pads) in close
proximity to the dark areas of Cherry Springs SRdek, operators must provide the State
Forest District Manager with a minimum of 10 daggice. The District Manager can
thenencouragehe operators to modify their flaring activiti@sdecrease the possibilities
of conflicts. Also, exactly what is considereddgmity to designated Dark Sky Areas”
(p. 60) is not established (DCNR, 2009b).

The magnitude of oil and gas leasing across &tagéstlands can be seen on the

map in Figure 6.1 below retrieved from the DCNR sith

Pennsylvania State Forest Land and The Marcellus Shale %
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(DCNR, 2009¢)
Figure 6.1 — Pennsylvania State Forest Land & The Brcellus Shale

DCNR has released maps indicating the amountsrtd#cidisturbances and how leasing
additional state forestlands to natural gas devety would impact the sustainable

balance DCNR is charged with maintaining. The mapigure 6.2 shows a portion of
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state forestlands across the northern tier of Béversa and Figure 6.3 indicates wells,
both state and private, and pipelines developeddsst 2008 and 2010 on and around the

same portion of state forestlands

State Forest Land in North-Central Pennsylvania

The State Forest System in Northcentral PA (shown in green) is home to a diverse
assemblage of plant and animal species. As part of its mission, the Bureau of Forestry

(DCNR, 2009d)
Figure 6.2 — State Forest Land in North-Central Pensylvania
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Figure 6.3 — Pipelines & Both State and Private Wi (2008-2010)
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Waterways throughout Pennsylvania such as streaeeks, rivers, and lakes are

publicly owned when they are considered to be rabley According to DCNR, the

Supreme Courts of the United States and PennsyVeavie, “declared waterways to be

navigable when they are or have been used in dhainary

condition as highways for

commerce using the customary modes of travel @awelton water available at the time

they were used for such purposes” (DCNR, 20094).pPrior to modern forms of

transportation, Pennsylvania used its waterwayastalshighways for commerce, and

under some circumstances today these waterwaytilitesed as highways for

commerce. Marcellus Shale natural gas underliesymales of publicly owned

waterways throughout Pennsylvania. Figure 6.4layspthe publicly owned waterways

throughout the Marcellus Shale natural gas region.
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Figure 6.4 — Publicly Owned Streambeds
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Rights to the gas underlying waterways throughamnBylvania can be obtained from
leases granted through DCNR, along with submergeds| licenses from the Department
of Environmental Protection (DCNR, 2009g).

The Commonwealth of Pennsylvania is no strangetitong and oil and gas
development. Many laws and regulations have be@haice affecting these industries
for years. However, the development of unconveatidlarcellus Shale natural gas is a
new and unique process throughout the CommonweBlgvelopment was allowed to
begin without the necessary environmental protastia place to protect the rights to
clean air and water and the preservation of therab¢nvironment guaranteed to the
citizens of Pennsylvania in their Constitution hds only been recently that the
Pennsylvania Department of Environmental Protectioth Pennsylvania Department of
Conservation and Natural Resources have set uglged for the unconventional
drilling, or hydraulic fracturing, of Marcellus Sleanatural gas. As indicated throughout
this section these guidelines are very broadlydaserely making suggestions and
recommendations to the natural gas industry on they should proceed with gas
development. The continued rapid increase in laasing and well development over
the last three years throughout the Commonwealtirclsar indicator the healthy state of
Pennsylvania’s wildlife, waters, and natural resesrare taking a back seat to

development of Marcellus Shale natural gas.
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VIl. ARGUMENT FOR A NEW ENVIRONMENTAL POLICY PARADI GM

The Market Paradigm has its foundation in clasgcanomics and is based on
maximizing wealth, which relies on the use of dostefit analysis (CBA) (Gillroy,
Holland, & Campbell-Mohn, 2008). The market useast-benefit analysis allows
natural resources to have a monetary value plaged i and to be thought of as a
tradable commodity, instead of an entire ecosyst@gminstrumental value that is
essential to basic human functioning. Freemanentteeé primary objective of CBA “is to
assess whether the aggregate gains to people ratidediff by a policy are greater than
the aggregate losses to people made worse offebgdlicy” (as cited in Gillroy et al.,
2008, p. 281). The Market Paradigm does not prathie precautionary principle that
would allow the use of discretion in decision-makooncerning actions or policies that
may have a suspected risk of causing harm to hyraaimsals, plants, or the
environment, where scientific knowledge is lackirithe precautionary principle allows
anticipatory decision-making, which is decision-nmagkwith the ability to foresee and
manage events or situations in advance.

Environmental laws and policies in Pennsylvansaywall as the United States, are
inadequately based on the principles of the Madeatidigm, along with the use of CBA,
and are in need of restructuring with the use wéwa paradigm. The type of paradigm
needed is one that will take into considerationitis¢rumental and non-economic values
of natural resources, the basic human functionaggbilities of all people that enable
people to have a richer quality of life, and onat thill incorporate the use of the
precautionary principle. Nature and the environhage uncertain, complex entities.
Without attempting to incorporate these complegitigo environmental policy design,
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any new policy will be incapable of adequately poting and regulating the environment
(Gillroy et al., 2008).

A new approach to environmental policy and lawns where an “ideal-
regarding approach” versus a “want-regarding apgros used in policy design and
evaluation. An ideal-regarding approach wouldtttka environment as having
“something that is instrumental to intrinsicalljwable human purposes”, instead of
looking at the environment as merely providing outes to satisfy individual
preferences or wants (Gillroy et al., 2008, p. 292ne way in achieving this new
paradigm is through the use of Martha Nussbaundpdobilities approach”. Under the
use of the Capabilities Approach, the governmeatahgesponsibility to its citizens for
the establishment of central human functional cdipias. The possibility for citizens to
achieve different things is made possible throinghuse of these capabilities (Gillroy et
al., 2008). Nussbaum (2011) lists ten specific &nrfunctional capabilities that must be
met in order for a person to, “live a life thaterthy of the dignity of a human being”:

1. Life. Being able to live to the end of a human life ofmal length; not
dying prematurely, or before one’s life is so reghlias to be not worth
living.

2. Bodily health. Being able to have good health, including repotige
health; to be adequately nourished; to have adecpineter.

3. Bodily integrity. Being able to move freely from place to placeh¢o
secure against violent assault, including sexusdu@sand domestic
violence; having opportunities for sexual satistat&and for choice in
matters of reproduction.

4. Senses, imagination, and thouglieing able to use the senses, to
imagine, think, and reason-and to do these thimgs‘truly human” way,
a way informed and cultivated by an adequate edutcancluding, but by
no means limited to, literacy and basic mathembaicd scientific
training. Being able to use imagination and thdugttonnection with
experiencing and producing words and events ofsooeh choice,
religious, literary, musical, and so forth. Begigle to use one’s mind in
ways protected by guarantees of freedom of expmessith respect to
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both political and artistic speech, and freedomebgious exercise. Being
able to have pleasurable experience and to avaideneficial pain.

5. Emotions. Being able to have attachments to things andlpenside
ourselves; to love those who love and care fotaigrieve at their
absence; in general, to love, to grieve, to expeadonging, gratitude and
justified anger. Not having one’s emotional depet@nt blighted by fear
and anxiety. (Supporting this capability meanspsuting forms of
human association that can be shown to be cructhleir development.)

6. Practical reason.Being able to form a conception of the good and t
engage in critical reflection about the planningnoé’s life. (This entails
protection for the liberty of conscience and religs observance.)

7. Affiliation. (A) Being able to live with and toward othersyéagognize
and show concern for other human beings, to engagaious forms of
social interaction; to be able to imagine the situraof another.
(Protecting this capability means protecting insiiins that constitute and
nourish such forms of affiliation, and also protegtthe freedom of
assembly and political speech.) (B) Having theadmases of self-respect
and nonhumiliation; being able to be treated agaified being whose
worth is equal to that of others. This entailsysins of
nondiscrimination on the basis of race, sex, searahtation, ethnicity,
caste, religion, national origin.

8. Other speciesBeing able to live with concern for and in redatito
animals, plants, and the world of nature.

9. Play. Being able to laugh, to play, to enjoy recreatiactivities.

10. Control over one’s environmen{A) Political. Being able to participate
effectively in political choices that govern onéfe; having the right of
political participation, protections of free speexttd association. (B)
Material. Being able to hold property (both land and movajaeds), and
having property rights on an equal basis with athlaving the right to
seek employment on an equal basis with othersnigatie freedom from
unwarranted search and seizure. In work, being @blvork as a human
being, exercising practical reason and entering im¢aningful
relationships of mutual recognition with other werrk (p. 33)

Without being provided threshold levels for all withese central capabilities, people
are subjected to common forms of deprivation argregsion. If someone should fall
below the threshold level of any one of these tgrabilities it is an indication of a

“failure of basic justice” (Nussbaum, 2011). Arcess of one capability cannot replace a
deficit of another capability. An example of tiwsuld be if an individual has an
emotional connection to a mountain vista that saeed when the area is cleared and a
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natural gas well pad is constructed; the monieseghfrom leasing the land, which
affords him improved bodily health, cannot repl#we emotional attachment (Gillroy et
al., 2008).

The environment is essential in contributing testa central capabilities.
Nussbaum looks at the environment as an “indepémdeta-capability” because of the
instrumental value the environment plays in prawdbasic life support functions and its
role in being a critical element leading to a patrsenaterial wellbeing (Gillroy et al.,
2008). Itis pointed out by Gillroy et al., (2008)at the environment contributes to
many of Nussbaum’s central capabilities such aslithtealth,” “other species,” “life,”
“senses, imagination, and thought,” and “affiliatidoecause it creates natural places and
certain resources “that are instrumental to mdtgreasonal, and social well-being” (p.
297).

Nussbaum’s Capabilities Approach acknowledgeswihéividuals are making
decisions they often do not have the full informmator knowledge necessary to make
fully informed decisions. When information is dahie, a person may be living in such
an oppressive or deprived state, that they arelatake unfavorable decisions (Gillroy
et al., 2008). These types of uninformed decisionslecisions being made due to
oppressive and/or deprived states, can be seessatm® Marcellus Shale natural gas
areas of Pennsylvania. There is an abundant anobumformation available concerning
Marcellus Shale development; however, one must krbere to look for, and have the
ability to, access the information. Websites fag Pennsylvania’s DEP and DCNR are
full of regulation documents, but often the langeiagthese documents are so technical
many people cannot understand their meaning (Capet012). A law firm that
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represents landowners in oil and gas leasing reggmis reported many landowners sign
leases without fully understanding their implicagofocusing instead on the up-front
payments and promises of future royalties; thesédeaners become “victims of
misinformation” (Clark, 2010). When the Bureaurairestry began to update their State
Forest Resource Management Plan, they did in faldtiine public meetings across the
region (DCNR, 2009b). The locations and times visted on the DCNR website.
However, if the public is not informed to look dretwebsite for this information, or
internet services are not available to some ciizéren citizens become unable to
effectively participate in political choices thaiwgrn their lives. Therefore, “control
over one’s environment”, Nussbaum’s tenth humastional capability, is being denied.
The economic situation of citizens throughout sAmafpoverished towns across the
Commonwealth is causing some to choose betweesntieonment and what looks like
financial security offered from the gas industig.fact, what is actually happening is
what Nussbaum describes as a “failure of basiacgist Citizens have to give up, or
decrease threshold levels of, one or more of tkaicentral capabilities in order to gain
another capability. Their quality of life may baproving in some respects, but in reality
they are still unable to “live a life that is woytbf the dignity of a human being” (as
cited in Gillroy et al., 2008, p. 293).

The negative impacts from Marcellus Shale natgasl development to wildlife
and the environment have the ability to deprivezerts of many of the ten human
functional capabilities Nussbaum insists are sticatito a dignified life; in particular,
“senses, imagination and thought”, “emotions”, ‘&tlpecies”, and “play”. When
natural gas development causes forest fragmentatidmew edge, when run off from
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well pads and new roads increases stream sedinmmtat when peacefulness in the
forest is replaced by the hum of drilling equipmant! heavy truck traffic, individuals
loose their ability to experience pleasurable elgpees and attach positive bonds with
nature; they have the potential to loose theirdoge to develop positive relationships
with animals and plants; and, they risk loosingrtbpportunity to laugh, play, and enjoy
recreational activities such as hunting and fishidghen citizens are inadequately
informed or are unable to gain access to informadiage to lack of services or their
economic situation, they are being denied theiabdipy of “affiliations” — being able to
engage in social interactions - and as stated alloeg are denied their capability of
“control over one’s environment”.

The use of the Capabilities Approach would naivalthe environment to be
separated into individual parts to be traded asncodities as the Market Paradigm
allows. Existing environmental policy often stateague or lofty aims” (Gillroy et al.,
2008). This vagueness can be seen in the PenngylRapartment of Conservation and
Natural Resources State Forest Resource Managéttanivhere guidelines for natural
gas development are merely suggestions or reconatiend, not actual regulations that
must be followed. “The Market Paradigm identifeesarrow set of human activities (i.e.
consumption and the pursuit of wealth accumulatasnyvorthy of protection” wrote
Gillroy et al., (2008), “it will allow for levels foenvironmental degradation that surpass
what is permissible in a society that seeks toenable people to live diverse and fully
dignified lives” (p. 310). The Capabilities Apptawould ensure the whole ecological
system was considered independently and ensupptied the necessary threshold
levels of central human functional capabilities jethwould also ensure citizens are
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involved in the regulatory planning and decisioagass (Gillroy et al., 2008; Nussbaum,
2011). If one central capability is denied or bmes lacking, such as “control over one’s
environment” due to an individual’s lack of the laiito effectively participate in

political processes, a negative rippling effect tarkle down precluding the remaining

capabilities from being achieved.
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VIIl. CONCLUSION

Marcellus Shale natural gas development is boormangss the Commonwealth
of Pennsylvania. Along with this natural gas baerthe increased degradation of
Pennsylvania’s 1.4 million acres of state gameda@d million acres of state forest
lands, and 293,000 acres of state park lands, alathgnany acres of privately owned
land. Degradation caused by forest clearing, reest edge, and stream sedimentation
resulting from Marcellus Shale natural gas develepinis causing negative impacts on
the fish, wildlife, and birds that make these atba®s permanent homes, along with
those that migrate through.

Hunting, fishing, and other recreational actist@ay an important role in the
lives of the citizens of Pennsylvania, as wellremusands of yearly visitors. This is
indicated by Pennsylvania being the third most perpdestination for people taking day-
trips and fifth most popular destination for oveght travelers. In 2010 alone
approximately 62% of the 179.2 million people wkareated in Pennsylvania were
residents of other states. The 933,208 generdifguiicenses sold in 2011 is an
indication of the importance hunting plays throughBennsylvania (880,818 - residents;
52,390 - non-residents). Fishing also plays arontgmt role as shown by the 806,159
fishing licenses and 455,696 trout/salmon stamfusisd2011 (general fishing license:
733,559 — residents; 72,600 — non-residents).

Recreational activities also add to the economyeasfnsylvania. In fiscal year
2010, Pennsylvania alone received approximatelyrillion from funds generated
through The Federal Aid in Wildlife Restoration Aeka Pittman-Robertson Act) and
The Federal Aid in Sport Fish Restoration Act (Batkglohnson Act). In 2011, revenue
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generated from fishing licenses added over $3.6amito the economy. Survey results
from the U.S. Fish and Wildlife Service indicata@lpninary expenditures in
Pennsylvania from hunting, fishing, and wildlife4elaing recreational activities
accounted for over $2.6 million: fishing relate$484,996; hunting related - $976,662;
and, wildlife-watching related - $1,225,236.

It is not only these economic benefits that Pelwasya and its citizens stand to
loose from degradation to the environment and Basbeiodiversity caused by the
improperly regulated Marcellus Shale natural gasligpment; it is some of the very
rights granted to Pennsylvanian citizens by thenglitution — the right to clear air, pure
water, and the natural values of the environmdnis also the loss of the quality of life
afforded to Pennsylvania’s citizens from the vaiti \@nd natural places, along with the
wildlife contained within them, that make up thdlions of forested acres across the
Commonwealth. Research shows people develop fsetih“place attachment” to
particular environmental areas when they assomadieidual identities and values to
those areas. Over time emotional bonds are fotreaseen wildlife, wild natural places,
and the people who live amongst, or visit, thegasr Tourism surveys have indicated it
is the great opportunities offered by nature thitgorecreationist to Pennsylvania. Due
to improperly implemented Marcellus Shale natues development, these wild natural
places across the Commonwealth are threatenedy alitin the quality of life and
emotional bonds so many citizens and visitors tenBglvania have formed with the
natural areas situated there.

| have argued a new environmental policy paradgyneeded to adequately
protect the environment. A new paradigm that taile into consideration the
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instrumental and non-economic values of naturaluees and provide for the basic
human functioning capabilities of all people, irdihg adequate participation in decision-
making, which in turn would enable people to haveeler quality of life is what is
needed. This can be achieved through the use ahBlussbaum’s “capabilities
approach”. Under this new theory of justice, tbgggnment has a responsibility to its
citizens for the establishments of ten central hufoactional capabilities, which
Nussbaum argues is needed for a person to, “life that is worthy of the dignity of a
human being” (as cited in Gillroy et al., 2008)heTenvironment plays a critical role in
this new approach to policy due to the basic lifigport functions it provides and its role
in being a critical element leading to a personaenal wellbeing. Under the current
Market Paradigm approach to environmental policg,énvironment is separated into
individual parts to be traded as commodities. Tosild not happen under Nussbaum’s
Capabilities Approach, as it would ensure the wiegl@logical system was considered
independently and ensure it supplied the necesleghold levels of central human
functional capabilities (Gillroy et al., 2008).

Current guidelines developed by Pennsylvania’sdbiepent of Conservation and
Natural Resources Bureau of Forestry provide mangmmendations that could protect
vital natural areas and wildlife across Pennsyladrom the detrimental effects of
Marcellus Shale natural gas development. Exangflescommendations are: natural gas
development should be set back 200 feet of angrstia body of water; fragmentation
repair recommendations such as feathering or bigritie edges of new edge area
caused by forest clearing; or, the creation of lbpikes along streams or marshes within
woodlands to benefit wildlife species such as batewuail, ruffed grouse, or birds such

45



as juncos (DCNR, 2009b). However, these recomnigmdaare merely suggestions to
the natural gas industry of what th&youldbe following, not what thegnustbe

following during natural gas development. DCNR2O@9b) current guidelines do
provide one specific requirement in that “no oitlagas activity of any kind . . . shall be
permitted, nor shall they be subject to waiversthensurface of State Forest Wild or
Natural Areas or within State Parks where the Commsalth owns the oil and gas
rights.” However, as stated in the Regulationgisegcthis requirement is only applicable
on lands where the Commonwealth owns the subsunfigroeral rights. Private mineral
rights owners are free to lease their rights tontieiral gas.

Marcellus Shale natural gas underlies many milegaterways throughout
Pennsylvania. When waterways are considered naleigender rulings from the United
States and Pennsylvania Supreme Courts they beoobiely owned waterways.

Rights to the gas underlying these waterways cavbbened from leases granted
through DCNR, along with submerged lands licensa® the Department of
Environmental Protection (DCNR, 2009g). Fish atlfteoaquatic wildlife within these
waterways are at increased levels of risk dued@titential for toxic chemical

migration, sedimentation caused by erosion fronctearing of well pads, roadways, and
pipelines, as well as increases in water tempegatdue to stream bank clearing. If high-
guality cold-water streams are polluted as theltresgunatural gas development, critical
habitat to Pennsylvania’s native brook trout wal teestroyed and trout populations could
be decimated.

The quest for energy is taking place all across.thited States and Pennsylvania
is no stranger to the oil and gas industry. Howetvee speed at which Marcellus Shale
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unconventional natural gas development is takiagghcross the Commonwealth, the
lack of public participation in decision-making,datne lack of regulations in place to
protect the environment, have the potential to eausparable damage to the vast natural
resources, many miles of waterways, and many spetiwildlife that Pennsylvania is
known for, and subsequently, human quality of lifdhe economic gains Pennsylvania
receives from hunting, fishing, and other recrewl@ctivities are at risk of being lost; as
areas that were once pristine wild places fillethwinly the sounds of nature become
littered with fragmented forest, natural gas weldlg, pipelines, and excessive noises
caused by compressor stations and heavy truckctrad®ecreationist that once sought the
wild places across Pennsylvania for peace, soljtalé a bonding with nature will seek
out undisturbed areas in other locations and spezidrecreational dollars there. The
citizens of Pennsylvania should not have to chbet@een the environment and the
economy. However, the economic situation in soyrsmall towns that set atop
Marcellus Shale natural gas is causing landowmed® fjust that, with the environment
and a comprehensive approach to human wellbeimggdke back seat to the natural gas

industry.
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