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The Economic Impact of the

Oil and Gas Industry Iin
Pennsylvania

Executive Summary

The Marcellus Shale Committéean independent organization comprised of oil and gas companies actively
engaged in developingatural gas resource$the Marcellus Shale in Pennsylvania as well as adjoining

states. Member companies are also members of dithkrdependent Oil anGas Association of
Pennsylvaniar the Pennsylvania Oil and Gas Associatithne two largest oil and gas industry associations i

the state. Due to the importaof Marcellus Shale development for the oil and gas industry and the state of
Pennsylvania, the committee is sanctioned and supported by both associations. The caskedtde
Pennsylvania Economy League of SoutheesPennsylvania tperform aneconomic impact study of th@il

and Gasndustryin Pennsylvania. This study lookstah e i nahmual impagt@sthe o mmonwe al t |
economyusing 2007 as a baseline year.

Measuring thecurrent economic impact of the ®and Gasindustry

Pennsyl vani ads economy benefits from t OdandGas e ct
industryas well as fromthe mpact s of supplyand distributicohainy Thecurrentjobswithin

the industry andnany norein the broader econonwould not exist without the activity of the Oil and Gas
industry. Similarly, the wages paiditadustryemployees have an effect on the broader economy as
employees use their compensation to buy goods and serlicids repat, the Economy League measures
direct, indirect and inducestonomicoutputas well agobsand compensatiocreated by the Oil and Gas
industry in Pennsylvania

The Oil and Gasndustrygeneratesnore than$7.1 billiona yearfor Pennsylvana

Pennsyvahna 6s Oil and Gas industry is a vianmualythcoaght r i
direct, indirect or induced impacts:
e More than $7.1 billion in economic output - including $4.5

billion in direct economic impact;

Induced

$1,318,469,461 e More than 26,500 full and part-time jobs - for every direct
Oil and Gasndustryjob, additional 1.52ull and parttime jobs are
Indirect ' generated throughout the state
$1,237,268,268 Limest e . .
$4,548,437,600 e Nearly $1 billion in employee compensation - generating
an additional $1.88 in spending for every dolladpai empoyees;
e $842 million i n p,indydinginedmetos 6 i r

soleproprietors and the seéimployed and
e $1.9 billion in investor and property owner income -

Figure 1 - The Pennsylvania Oil and which includes rents received on properties along with royalties
Gasindustry creates $4.5 billion in and dividends.
output directly, $7.1 billion overall
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Table 1 - Summary of the e&onomicimpact of the Oil and Gasindustry in Pennsylvania

Direct Impact Indirect Impact Induced Impact Total Impact Multiplier *
Output $4,548,437,60(  $1,237,268,264  $1,318,469,46] $7,104,175,239
Employment 10,538 5,260 10,761 26,559 2.52
Employee $342,815,212 $271,141,839 $372,413,532 $986,370,574 2.88
Compensation
Proprietors $725,998,108 $65,718,800 $50,998,475  $842,715,414 1.16
Income
OtherlInvestor $1,424,504,232 $232,295,601 $274,364,972 $1,931,164,874 1.36
and Property
Owner Income

! The multiplier is calculated by dividing the total impact by the direct impact.

Average annual wages in the Pennsylvania Oil and Gas industry are higher than in the private sector overall
The average wage in Penhsnia for jobs covered by the unemployment insurance system in the Oil and Gas
Extraction sector in 2007 was $63,06his is $20,000 more than tpeivate sectoaverage wage across the
Pennsylvania.

The Oil and Gasndustry pays millions of dollars tdandowners across Pennsylvania

Land lease paymentsade by the Oil and Gas industgpresenmillions paid directly to landowners
in Pennsylvania. Royalty payments made to landowners from the Oil and Gas industegtimatecht
more than $200 million annually.

The Oil and Gasndustryis growing in Pennsylvania

Between 2000 and 2007, the total number of new oil and gas wells dnitedllyin Pennsylvania tripled
from 1,354 wells in 2000 to 4,148 wells in 20ased ora sampling ofvell cost data pvided to the
Economy League, this translates into estimated spendip.®hillion across the state on new drilling
activity alone.

In 2007, there were close to 79,000 active wells in Pennsylvania, the third highest total of any state in the
United Sates Approximately 2,000 companies operate at least one well in Pennsyivéhienore than 200
companies operating 100 wells or more in the state.

Active Oil and Gas Wells by County
2007 DEP data

|:| Fewer than 10 wells
[ ] 11-250wells
[ 251-1000 wells
[ 1001 - 2500 wells
I 2501 - 5000 wells

. . . More than 5000 wells
Figure 2 - Active oil and gas wells are concentrated = Y,

across the western and northern portions of the state,
most denselyin Armstrong, Indiana, McKean and
Warren counties

Economiclmpact of theDil and GasIndustry in Pennsylvaa, November 2008 Pageii
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1. Introduction

1.1 Origins of this report

The Marcellus Shale Committéean independent organizatioomprised of oil and gas
companies actively engaged in developiwagural gas resources of thkarcellus Shale in
Pennsylvania as well as adjoining states. Member companies are also memberstbeeither
Independent Oil an@as Association of Pennsylvammathe Pennsylvania Oil and Gas
Associationthe two largest oil and gas industry associations in the state. Due to the importance
of Marcellus Shale development for the oil and gas industry and the state of Pennsylvania, the
committee is sanctioned asdpported by both associations. The commased the

Pennsylvania Economy League of Southwestern Pennsy\dr@a(Economy Leagudp

perform aneconomic impact study of th@il and Gasndustryin Pennsylvania. This study
looksatt h e i nahma impagt bnsthe Commonweditts e c,wsing 2097 as a baseline
year.

The Economy Leagueas been a force for positive change since its founding in 1936. Itis

widely recognized and well regarded as a nonpartisan research organization committed to soun
public policy which enhances the competitiveness of the Commonwealth. The Economy League
is the research affiliate of the Allegheny Conference on Community Development and provides
research and analysis on specific public policy priorities for themegio

1.2 TheOil and Gasindustry hasplayed a predominant rolen Pennsylvani® s

history
Pennsyl vani a0 sOiland Gasndbsirybtegrayn iwm tthheé he wor |l doés
oil well, the Drake Welldrilled in Titusville in 1859. Western Pennsyhia was the site of the
wor | dos f.iThedil and gas indbstryobegan here basl remainedontinuously
active in thestatefor 150 years. Since the 1920s, well production slowed and oil industry
activity declined. Present oil production is stlg from stripper wells that produce less thi#én
barrelsperday""
Once economical means of transmitting natural gas were developed, Pennsylvania also became a
leading producer in that sectbrAs the interest in using natural gas dselincreagd, the
Speechley Gas Pool Well in Venanigdl865and the Murrysville Gas Weith 1878 gave
geologists an early opportupito explore the resource. The excitement around the oil boom in
the early 18600s wale forrnatyatgad 18385. Funheraesearamaahdl e r
technological improvement led to the Leidy Natural Gas Boomin 9@ nnsyl vani ads r
gas industry steadily increased through the 1980s, experienced a dip in production in the early
part of the 1990s and has seen grawsince then

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008 Pagel
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1.3 Economic opportunities for growth of th®il and Gasindustryin
Pennsylvania
Today,robust growth in energy demahéds resulted imcreasing oil and gas pricaad
reinvigoratedhe search foproduction around the worlds well as irPenrsylvania. The price
of natural gas at the wellhead has increaseibnally by100% in just the last five yeaYs.
Geological prospectermerly deemed uneconomical have seen new drillPigces as well as
technology improvements in horizontal drilliagd hydraulic fracturinavespurredncreased
interest and activity

The Marcellus Shale deposit, whichs received recent attenti@tretches acrossearly twe
thirds ofthe CommonwealthThegeology of the formatioand a lack of critical technology
made the deposit prohibitively expensive to access recently These economic factors have
created opportunities for growth in tlel and Gasndustryin Pennsylvania. Bubngbefore

the termfiMarcellus Shalebecame weltknown in Pennsylvania, #0il and Gasndustrywas
already creating economic opportunities for Pennsylvanians.

1.4 Uses of oil and natural gas in the ited Statesand Pennsylvania

Oil andnaturalgas dominate the national energy market, respectively making up 41% and 23%
ofthecoutry 8s t ot al e n¥ rCouge oiti®pmosessecbte makermotor gasoline,
distillate fuel oil, and kerosene jet fuel. Of the 20.8 million bawélsl Americans demandach

day, 8.3 million come from domestic sources. Motor gasoline (44%) atidlate fuel (20%)

are the two biggest uses, comprising nearly two thirds of total petroleum consumption. Jet fuel,
residual fuel usage and liquefied petroleum gas round out the remainingf 362%.

Pennsylvania, 33% of total energy consumed comes fromlgem (see figur8).

Natural gas is best known for the blue flame used in cookinfpame heating, although the gas

is alsoused for generating electricitgs a motor vehicle fuend in the industrial sectoiThe

nation consuneapproximately 3.1 trillion cubic feet of natural gas 2007, down from its

historic high of 23.3 trillion cubic feet in 2000.Use of natural gas as a source of energy,
especially in the electric power generation industry, has increased because natural gas is the
cleanesburning fossil fuel and releases less carbon and other byproducts into the atmbsphere.
At the national level, the share of electric power generated from natuigdeyaesom 12% in

1990 to 20% in 2006 as more natural gas fueled plants werd' bNgtimports of natural gas
make up sixteepercent of the national natural gas consumption, most of which comes through
pipeline systems from Canatialn Pennsylvania, 15% of total energy consumed comes from
natural gas (see figuB). Itis an important rawnaterial for the manufacturing industry, and the
industrial sector consumes 27% of the natural gas used in the Commonwealth (seB.figure

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008 Page?
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Hydroelectric
1%
Biomass
2%

Electric Power

20% Industrial

oal Petroleum 2704

32% 33%

Commercial

(including Vehicle
Fuel)
Natural Gas 20%

153%

Figure 3 - Petroleum and natural gas represent almost Figure 4 - Pennsylvania use of natural gas by
half the energy consumed in Pennsylvania sector”
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2. Production of oil and gasencompasses many industries

Oil and natural gas production is a multistep procesddhahes many areas of the economy. It

is much broader than extraction alone and involves economic activity before, during and after a

well is drilled (ca e gor i z-drillinga & r & pal regosgddlingdé i n fi gure 5.)
sectors are part of the supply chain for the Oil anditdsstryy s di f f erent pl annin
and transmission activitieand they altontribute tahe economicmpact.

2.1  Predrilling

Geologists use a variety aflvancednethods to locate potential sources of oil and gas, including
re-interpretation of existing subsurface data, seismic surveys and othemagsive surveying
methods.Once areas of prospective irgst have been identifiedil and gas companies lease

the oil and gas rights amhat is typically farmlanar forestfrom its owners for a defined period

of timein the hope thathe landwill be productive If the company decides to drdhd gas is
present theproducing leases will continder the life of the welandthelandownef" receives
royalty paymentgor the gas produced from their lan@ihe legislated oil or natural gas

minimum royalty payment in Pennsylvania is a-@ighth royalty®

Thereare many steps between the decision to drill and drilling jteeliuding determining that

the oil and gas rights belong to the landowsecuring a drilling permit frorthe Department of
Environmental Protectigrcoordinating withother regulatory ageiesas requiredand

sometimeshe determination by a geophysical team of the optimal location of the well. Once
these steps are complete, a | ocal constructio
locationand wellpad for the igj; movingtherig to the pad sitéollows this preliminary

construction work

2.2 Drilling

For gas well drilling, crewsork around the clock drilling to thgasbearingformation During
drilling, multiple strings of steatasingare cementehside the wellboré¢o protect fresh water
aquifers fromcontact with angrilling or produced fluide&ndto ensurehatthe gasansafely

flow to the surface The well is completed byerforating holes through the casing and cement
within the producing zonevhich allows the gatflow into the well. To increase the flow rate

of a well, hydraulic fracturing is often used to stimulde formation that contains the gas

After the well is drilled and completethe site is restored to its original contour, leaving a much
smallerproduction pad where the wellhead, production equipment and tanks are |d¢atechl
pressure of the natural gas in the reservoir rock normally allows it to flow to the surface without
any mechanical help

Drilling of oil wells follows a similar processlthough the production equipment is sometimes
different

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008 Page4
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2.3 Postdrilling

To market natural gas, pipelines must be constructed to gather and transport the gas, normally to
a larger gathering or transmission pipeline, a process that includes extensigesg®iyitting

and acquisition of private rigitf-way easements from property owneRrior to marketing,

natural gasrequently requires some processiAdthough somerocessing may occat the
wellhead, most occurs at a separate flalidwing aggegation of gas from multiple wellghere
water vapor is removed atioe heaviethydrocarbongsif any, are extracted to allow for safe
transportation and us& he gas is compressed and shipped to locadligagbutioncompanieor

the mainlindnterstateransmission systenfé " In Pennsylvania,rade oil istypically hauled

by trucks from the field to refineries. There, Pennsylvania grade crude oil can be processed to
gasoline, krosengfuel oil, gas oil, wax distillate and cylinder stock ottoms*"

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008 Page5
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Pre-drilling

Drilling

Postdrilling

Following preliminary geologic
investigations, pspectivesites are
leased from land ownerisvolving
lease bonus paymenfts|lowed by
production royalties if drilling occurs
and oil or gas is produced

After drilling and other requirk

permits aresecureda local

construction company builds an access
road to the well and pad for the rig.

A drilling rig is moved to the site

Crews work around the clock to drill to
the gashearingformation.

Various types of casing aneserted

into the hole and cemented in place to
protect the groundlaterand deliver

gas to the surface

. Aliquid is pumped into the well to

fracture the formatioand provide a
conduitfor gas to flow tahe well

bore thenup through the casing to the
surface.

The wellheadindsurface production
equipmentreinstalledand the drilling
site is restored

The well is checked frequently to
ensure gas is flowing out of the well
safely.

Figure 5 - Drilling a well involves many different industries

1.

The natural gaowsto the surface
and through a gaftuid separator at the
well site

Pipelines are built tgather andend
the gas from thavells to aprocessing
plant thento market

Natural gas is shipped by an interstate
transmission pipeline and/twcal
distribution companyo end users

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008
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3. Overview of the Oil and Gasindustry in Pennsylvania

3.1 Pennsylvania hagxtensive Oil and Gasesources

Pennsylvania has tt#3% largest provemnshoreoil reserves in the UniteBtates™
Pennsylvania also haise 13" largest provemiry onshorenatural gas reserveabout 1.4% of the
total United Statesn- and offshore proven reserveat 3,050 billion cubic feet’ The oil and
gas fields are concentrated in the western galteostate (sefigure 6).

Oil production is concentrated in the northwest of the state. The natural gas industry covers a
much larger area, stretching from southwestern Pennsylvania through the northern and central
parts of the state. Production confresn the tight sands of the Silurian MediBandstone

group which begins in central Ohio running east through northwestern PennsylVaeiapper
Devoniansandstonesover most of the southwestern part of Pennsylvania and stretch through
the centralandnorthernpart of state. Lastly, the Oriskany Gas fields, which require a much
deeper drilling depth and adeilled lessextensively begin in the northern part of the
Commonwealth and run up through New York.

Oil and Gas Fields

Figure 6 - Pennsylvania Oil
and Gasreserves are
concentrated in the
northwest

Source: Energy Information Agency, Department of Energy

Additional exploration has led to increases in the proven reserves of natural gas in the state over
the past decade, and more r@behas also increased the proven crude oil reséseesfigure 7
and figure 8)

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008 Page7
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Figure 7 - Pennsylvania dry natural gas proved reserves have increased steadily
Source: Energy Information Agency, Department of Energy
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Figure 8 - After a period of decline,Pennsylvania crude oil proved reserves haveegunto increase
Source: Energy Information Agency, Department of Energy

3.2 Pennsylvania companies are turning a natural resource into jobs and
investment

To create economic value from the natural gas and crudesaoilirce basé’ennsylvania

companies need to drill wells. Pennsylvania, although not ranking among the top states for

proven reserves, doesnk in the to20 of producers of oil and top6 producers of natural

gas™ ¥ Based on Pennsylvania Department of Environmental Protection data, there were

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008 Page3



EMBARGOED UNTIL 12:00 AM NOVEMBER 17, 2008

approximately 79,000 active wells in Pennsylvania in 2007, with four counties (Armstrong,
Indiana, McKean and Warreeachhavingmore tharb,000activewells. Pennsylvania has the
third largest number of active wells in the United States.

Active Oil and Gas Wells by County
2007 DEP data

|:| Fewer than 10 wells

| 11-250wells

[ ] 251- 1000 wells

[ 1001 - 2500 wells

I 2501 - 5000 wells

- More than 5000 wells

Figure 9 - Active oil and gas wells are concentrated in the west
Source: Pennsylvania Department of Environmental Protection

In 2007, here aremore thar200 companies in Pennsylvania that operate 100 wells or more in
the stée and2,000companis operating at least one w&ll

3.3 Activity has increasé in recent years

To drill an oil or natural gas well, a permit must be issued by the Pennsylvania Department of
Environmental Protection. In recent years, applications for pehants increased dramatically.
Table 2 shows the number of permits issued in the last three years by type of well.

Table 2 - Well permits issued in the last three years

Year Gas Oil and | Oil Well Coal Storage | All well permits
Well Gas Permits Bed Well
Permits Well Methane| Permits
Permits Well
Permits
2005 3848 741 1338 107 6 6042
2006 4581 942 1635 115 3 7292
2007 4593 730 1822 91 5 7241

In 2007 ,a total of7,241 oil and natural gas permits were isswédhese 1,822 were for o
wells, 4593 were for natural gas wells, 730 were for oil and gas wells, 91 wearedbbed
methanevells andfive were for storage wellsTable3 shows the numbeaf wells by county.

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008 Paged
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Table 3 - Well permits issued in 200y Pennsylvania county

County Gas Well Oil and Gas Oil Well Coal Bed | Storage Well
Permits | Well Permits|  Permits Methane Permits
Well Permits
Allegheny 64 0 0 0 0
Armstrong 577 10 0 0 0
Beaver 0 3 0 0 0
Bradford 3 0 5 0 3
Bucks 2 0 0 0 0
Butler 91 9 0 0 0
Cambria 50 0 0 7 0
Centre 59 1 0 0 0
Clarion 268 2 13 0 0
Clearfield 301 0 0 0 0
Clinton 40 0 0 0 0
Crawford 71 285 0 0 0
Elk 59 55 86 0 0
Erie 33 27 0 0 0
Fayette 326 9 0 4 0
Forest 13 40 279 0 0
Greene 345 26 2 45 0
Indiana 491 4 0 19 0
Jeferson 320 15 0 0 0
Lycoming 15 2 0 0 0
McKean 162 91 898 0 0
Mercer 105 46 0 0 0
Potter 58 5 44 0 2
Somerset 1 0 0 0 0
Susquehanna 14 0 0 0 0
Tioga 2 0 0 0 0
Venango 69 27 106 0 0
Warren 22 47 388 0 0
Washington 420 12 0 15 0
Westmoreland 612 14 1 1 0
Total 4593 730 1822 91 5

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008 PagelO
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As permits are issued, companies are acting on those permits
and drilling new wells Thenumber of new wells drilled

2001 annuallyin Pennsylvania has tripled since 2(66e table}
and figurelO0).

- Table 4 - NL_meer of new wells drilledin Pennsylvania has tripled
: since 2008
. j Year | Number of new wells drilled
F 4 20Q@ 2000 1,354
| 2001 1,972
| 2002 1,790
‘ 2003 2,358
| 2004 2,779
£ 5008 2005 3,655
2006 4,184
2007 4,148

Like the existing active wells (seafire9 above), new wells

are concentrated in the western part of Pennsylvania. From
204 2000 through 2007, McKean, Armstrongdiana, Fayette

and Warren countiesere the location for the most new

wells drilled (see tablb for the topten drilling location

The top five counties accounted for half of the total number

of wells drilled from 2000 through 2007, and the 1dp

accounted for more than thrgaarters of the totalumber of
200 wells drilled over the same period.

Table 5- Top 10 counties for number of oil and gas wells drilled
between 2000 and 2007

County Number of new wells drilled | Percent of
from 2000 through 2007 total
2006 McKean 3,248 14.6%
Armstrong 2,194 9.9%
Indiana 1,954 8.8%
Fayette 1,923 8.6%
Westmoreland 1,872 8.4%
2007 Warren 1,443 6.5%
Jefferson 1,220 5.5%
Figure 10 - Number of oil and gas Mercer 1,167 0.2%
wells drilled by county shows Forest 1,125 5.1%
increases from 2001 to 2007 Clearfield 1,124 5.1%

Economic Impact of the Oil and Gas Industry in Pennsylvania, November 2008 Pagell



