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A Few Background Concepts

A Scale of thiss BIG

I Second largest natural gas field in the world (USG
I Hundreds of thousands of acres

i $1.46trillion recoverable gas in PA
(PA economy is $33%llion as measured by earnings)
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-Communitywide impacts
A Resourcebasedeconomic development; when
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A Few Background Concepts

A Lots of uncertainty (costs; risks; long run
Implications)

A Public discussion increasingly divided and
antagonistic

A Real need for study
I Social impacts
I Family impacts
I Environmental impacts
I Economic impacts
I Risk perceptions
i Policy alternativeg g KIF & g2 NJ a s
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Marcellus Shale Wells
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Percent Change in Population, 2000-2007

FAST GROWTH
7.2% and over

VERY SLOW DECLINE
-01to-35

SLOW GROWTH
36107.1%

SLOW DECLINE

-3.6to -7.1

VERY SLOW GROWTH

0.0 to 3.5%
FAST DECLINE

-1 .2

and over

45
DELAWARE

0.4

PA: 1.2 %
US.:7.2%

Source: Alter et al., Pennsylvania
Road to Growth,"” Penn
State 2009
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Percent Change in Population, 2000-2007
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Vertical vs. Horizontal Drilling

Source: Chief Oil and Gas
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Can be Multiple Wells per Pad
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Heavy Equipment Intense
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Drilling In remote areas

R

Clinton County, 2010

Photo by Rich Wykoff
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Pipeline Infrastructure
Pipe being installe
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1. Timing, Scale & Pace Drive Impact:

Three Phases of Natural Gas Development

Development Phase (Short Lived/Labor Intensive)
AWell-pad and Access Road Construction

ALocal collection pipeline Construction

ADrilling of the Well

AFracturing of the Well
AReclaiming some Disturbance

Production Phase (Long lived/Small & Steady Labor Force)
ATrucking Water and condensate from Well Site

AMonitoring Production
AOccasional Well Work-Overs (partially re-drill/re-frac)

Reclamation Phase
Mismantle and Reclaim well-sites
Source: Jacquet
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PA Statewide Possible Direct Workforce, by Ph

- = Development phase jobs - = Production phase jobs

1 ?O yte.ars 5 Wells drilled a year
SIS == start to decline
drilling €35
2=
If 50 years =
of active §
drilling =

Likely shorter in individual communities

Assumes 30 year active life per well
2,500 wells drilled /year pace. Labor requirements based upon MSETC per well workforce estimates Source: Kelsey, 2011
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2. Spatial Nature of Development

Gas development is more

than just wells

A Multiple well pads; intense activity, but short run

until well i1s drilled

A Multiple supporting locations intense activity,
lasts until all wells in area are completed

A Multiple specialized companies & workers.

Massive coordination tas
A Changing transportation

K.

patterns

A Major community & social change
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Spatial activity
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I Compressor stations

I Waterwithdrawl sites

i Water treatment ,” >

I Etc. ’ 'l || \M
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I Worker housing

Office areas
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Morﬁ Realistic Exa
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Past ExperiencduringEnergy Booms

A An extensive research literature on energy boomtown:
exists

A Direct & significant influence on population, affecting
nearly all sectors of the communityHousing, Culture,
Public Services

A Local governments are often unprepared by waves of
growth

A Increases in social problems such as crime, mental he
problems, community dissatisfaction, conflict

Source: NERCRD Paper No. 43
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Experiencéfter Energy Booms

A Many postenergy boom communities are no
better off as a result of the experience

I Poorer economic and social weking (poverty,
unemployment, etc.) than other communities

I Lack of trust, leadership and human capital to find a
way out

A Those which are better off after a boom tend to:
I Have strong local leadership & community involvem
I Entrepreneurial support systems to allow adaptatior
I Actively monitor and respond to issues
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A More hiring

A Lower unemployment

A Higher average wages in Marcellus counties
A Impacts are economy wide
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A Higher state tax collections (sales tax, incom

tax)

Al AGKSNJ adl S 320QG O
Aa2NE f20Ff 320Q0a NI
fevenues

A Major change in communities
I Traffic & road impacts
I Rents tripling in some counties
I More social conflict
I Lots of uncertainty
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Change In State Sales Tax Collections, by Coun
Level Marcellus Drilling Activity
Huly, 2007June, 2010

[ 14% . Sales tax dollars go to the

g 12% 11.36% state - none remains at the

= 10% 150 wells or more local level (except in a few

O T 8% Between 1 & 150 wells| urban counties)

E i 6% No wells

-E *g' 4% County average Counties with more than 150

=2 3 204 wells since 2007 include:

T o

o ABradford (482 wells)

o & 2% ATioga (387 wells)

= 0 AWashington (305 well

S 4% 3 11% ashington ( wells)

S 6o : -3.77% AGreene (179 wells)

< ASusquehanna (174 wells)
-8% -6.55%

Counties by Number of Marcellus Wells
Between 2007 and December, 2010

Source: Costanzo and Kelsey, 2011, usingPA Depart ment of Revenue 0Stati
Supplements for the Tax Compendium
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Impacts on Businesses, 2010

Bradford & Washington Counties
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Responses

Haveyour business activities changed? 17%

Have your annual sal@screase@ 28%
Have your annual saleecrease@ 3%
Hasthe number of regular noigas 7%
customersncrease@
Has the number of regular negas 3%
customersdecrease@

Source: Ward, Kelsey, et al. 2011
Survey of 1,000 businesses in each county; 31% response rate
Funded by PA Dept of Community & Economic Development

Bradford
County

22%

32%
3%

10%

3%

Washington
County

9%

23%
2%

3%

2%
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Impacts by Type of Businesses, 2010

Bradford & Washington Counties

I t SNDSy (i _NBalky

Business Activities Annual Sales Increased

Changed?

Bradford Wash. Bradford Wash.
Construction 35% 16% 27% 15%
Wholesale Trade 28% 20% 33% 50%
RetailTrade 25% 8% 44% 28%
Financialjnsurance, Real Estate = 28% 10% 50% 40%
Business Services 20% 6% 33% 16%
Eating & Drinking Places 29% 0% 38% 33%
Hotels & Campgrounds 80% 50% 100% 50%

Source: Source: Ward, Kelsey, 2011



Penn State Extension

Employment Needs
A Drilling each Marcellus well requires:
I About 420 individuals
I Across 150 different occupations
I 13.1 full time direct jobs for first well on a pad
|

I 9.659.85 full time direct jobs for each subsequent
well on a pad

A Once drilled:

I Every 100 dry gas wells generate 19 koggn full-
time jobs,

I Every 100 higiBTU gas wells generate 39 laiegm
full-time jobs

Source: MSETC Workforce Needs Assessment 2011 http://www.pct.edu/msetc/
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Natural Gas Workforce Requirements By Category
SemiSkilled

Tech.

Landee(;/ Realt 6% General Office CDL
0 20% 10%

Supervisor
5% 5\
Inspectors\ T

1%
Engineer
3% X-Ray ,
1% /
Welder

3%

Heavy

Timber Logging Equipment
1% 17%
Cartog/Gl
19  Paralega
1% _
Geologist

3% Source: MSETC Workforce Needs Assessment 2010 http://www.pct.edu/msetc/
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Can be a Twdcdged Sword m ,

Can be very high cost of living: BUILDING SUPPLY INC.

A Inflation rates higher than the national averag'é HARDWARE ;‘_
A Average rentals increase due to housing }, ,',l([\;':;:(km ’
demand | PLUMBING |
Non-Gas field businesses can struggle: ,‘ PAINT |
A Lose employees to the gas industry? | ——— ,

Y _WANT A CDL?
A Commercial space can become very expensv{/e ASK_US HOw

Long run competitiveness? | SUN. LM 8.00-0:30
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Opportunities and Challenges

COMMUNITY IMPACTS
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Significant Community Issues

Local infrastructure
ARoads
AHighway safety = aa
AHousing Eoxe <
ASewerage & wate™ \u=SK
APolice
AEmergency services
ASchools
AHuman services
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Traffic Changes Bradford County

7000

6000

5000

4000

3000

2000

1000

5-Year Daily Averages. 2010Daily Average
6726

6304
6008
5706
5Year Totalraffic Average
3947
3565 S . 5-Year Truck Traffic

3101 |
. 2010 Total Traffic Average

- 2010 TrucKraffic

1300 1460 1260 967
310 277

SR 14, Seg 0310 SR 6, Seg 0320 SR 6, Seg 0420 SR 6, Seg 0500
South of Troy West of Burlington East of Burlington West of SR 220 &
Towanda

Source: PennDOT Engineering District 3-0
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Significant Community Issues

Demographics

APopulation change
AHousing needs
ASchools
AOther infrastructure

APopulation composition &

diversity
AYouth migration?



