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Marcellus Shale Exploration and Development: Understanding and Shaping Community Impacts


Outline

What does development of the Marcellus
shale look like?

Possibilities here in Pennsylvania

mplications for local governments,
agencies, organizations
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A Few Background Concepts

PENNSTATE

Scale of this may be BIG

Resource-based economic development;
when it's gone, it's gone

Local impact- multiplier effects if keep
dollars local

How ensure “winners” pay fair share of
increased taxes & costs?

FACT-BASED IN MATION
Marcellus Education Team g

FOR
C ¥
www.naturalgas.psu.edu



Marcellus Shale

34 million acres in size, multi-state
Several million acres leased

Multiple companies drilling in region, more
planned

$2 Billion invested in Appalachian basin in
2008
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http://www.extension.org/

Where is the Interest?

Map of Pennsylvania Oil and Gas Fields
Showing area of highest interest far Marcellus Shale exploration
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Yet company interest in drilling falls in a swath through the middle of PA- the thickness of the Marcellus layer declines as you go further northwest – a thicker layer means any single well accesses more Shale, so its more cost effective


Vertical vs. Horizontal Drilling
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This is an illustration of the difference between vertical and horizontal wells.  Note that the vertical well (on the right) only accesses a relatively small amount of Shale- limiting the amount of gas it can extract.



A horizontal well instead can run horizontally 5,000 or more feet – accessing shale throughout this length.  The fracing process allows extracting gas throughout the length.  This makes a single well much more cost effective.



Several implications:

Since a horizontal well can access much more shale than a vertical well, you need many fewer wells to develop a gas field.  This means less surface impact

a horizontal well goes one direction underground– it is common in Texas for companies to put several horizontal wells on a single pad, with each going a different direction like spokes on a wheel.  Theoretically one wellsite could thus cover a two mile + area (5,000+ feet in both directions)
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Presentation Notes
Because of the water requirements for fracing, the size of the wellpad is larger than required for the more typical shallow gas wells we’ve had in Pennsylvania.  Typically these will be just under 5 acres in size


Well Site
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Here’s a photo of a wells site during the drilling operation.  Several things to note:



The drilling rig rising up from the center of the site

The cuttings pool to the lower left of the rig- this is where rock cuttings from the rig are dumped.




Heavy Truck Traffic

Basic Drilling Equipment (70+ loads)

Water

364 water truck trips
1 — 4 million gallons needed

Equivalent to 3,494,400 car trips
(Denton County Oil & Gas Task Force)

After well completion, reqular trips for brine

water
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Fracing — water trucks
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Another view of a frac operation, showing all the water trailers.


Fracing —the wellhead
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Presenter
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A close up view of the wellhead during a frac.  This photo is from Texas.   The green vehicles in the back are the pump trucks, which create the great pressure to force the water into the shale (there is another row of pump trucks out of the photo, on the right)


Pipeline Infrastructure
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Another impact of natural gas are the pipelines- a well is worthless unless there is a means to get the gas to market- and for natural gas, this means pipeline.  This photo is a construction photo of a pipeline- it’ll be buried underground (yet the clearcut remains afterwards).  



(in case there are questions, the timber on the ground in the foreground is there because the ground was somewhat wet and they wanted to minimize soil compaction)


=
Compressor station used to increase gas

pressure into pipeline

Picture courtesy Fortuna Energy
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Another essential element of gas development are compressor stations, which are used to make sure the gas is up to pressure to enter the distribution pipelines.  These typically are built between the wells and the national distribution lines (many wells will be serviced by one compressor unit).  The compressors run 24 hours/day/7 days/week, and are noisy.


Start of Site Restoration
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After a well is completed and connected to a collecting pipeline, the site is restored as much as possible to its original condition.  This well site is in Lycoming County, and was just completed when this photo was taken. 


Four Weeks Later
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This is the same site four weeks later.   


Three Phases of Natural Gas Development

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

* Local collection pipeline Construction

* Drilling of the Well

 Fracturing of the Well

» Reclaiming some Disturbance

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

* Monitoring Production
» Occasional Well Work-Overs (partially re-drill/re-frac)

Reclamation Phase
Dismantle and Reclaim well-sites

PENN STATE FACT-BASED MATION
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When thinking about the economic and employment impact of natural gas, its vital to keep in mind the varying labor needs throughout the phases of natural gas production.



There are three distinct phases, which have very different labor requirements:


Jonah/Anticline Fields Direct Workforce

Through The Three Phases:

M Development Production ™ Reclamation

Total Direct Employment
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This slide illustrates how employment needs vary, based upon the phases of development.  During the drilling and pipeline building process, lots of jobs are created.  But once all the wells are drilled, the ‘surge’ of employment passes.  There are a steady number of jobs (typically good paying ones), but not at the same level as early.



This variation in employment needs creates planning questions/issues- how ensure enough housing for the ‘boom’ time, without over building so you have too many during the later stages?


Opportunities and Challenges for Pennsylvania

Economic and Workforce Issues




Overall Economic Impact

PENNSTATE

Estimated $500 billion+ in recoverable
natural gas in Pennsylvania - NOT
uniformly distributed across the
Commonwealth

Total Earnings across ALL Industries
(2006)

Pennsylvania - $339 billion
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O
Opportunities/challenges in Pennsylvania:

Economic & Workforce

Businesses
Existing local businesses benefit?
‘New' local businesses?
Attract outside businesses?

Workers & Residents
Local residents/workers HAVE the skills?
Locals LEARN the skills?
Youth LEARN the skills & stay?
Newcomers to move into county?

sennsae IMpacts on other sectors — tourism?
W natural gas

www t Ig .psu.edu
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To keep dollars local for the biggest economic development impacts– these are questions to ask


Business Opportunities

_ocal contractors for site work

-rac services, water hauling, brine water
remediation

Local fuel, stone, and site prep materials

Equipment rentals

Area surveyors, attorneys, abstractors, and

other professional services
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Opportunities and Challenges for Pennsylvania

Environmental Impacts




Environmental Issues

Water
Sources of water for drilling
Disposal/treatment of drilling fluids
Chemicals used in drilling and fracing
Impacts on groundwater & private wells

Wildlife and ecosystem impacts
Pipelines
Aesthetics

Noise from drilling, construction, traffic, and compressors

PENN S-rATE FACT-BASED INFORMATION
¥ natural gas
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Frac Wastewater Handling

Collection in pits or tanks
Transported to treatment via tanker trucks

Treatment facilities
Dedicated or municipal
Current capacity limited

Diluted discharge into streams must not affect
existing uses

Road application of treated fluids

Deep disposal wells being tested, but not likely to

be solution in PA
PENNSTATE
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Frac water disposal is biggest challenge for natural gas development.



Water is HEAVILY salinated, which makes disposal difficult.  Only limited capacity to treat via treatment facilities since currently they simply dilute the water to reduce salt to safe level.  But limited ability to dilute given the amount that is being generated- most PA streams and riversheds have limited ability to take more.






Effects on Forests and Wildlife

Effects on timber w* fieog
resources oo
Damage to standing
trees

Soil compaction and
root damage

Reduced forest
productivity

Habitat
disturbance and
fragmentation

Allegheny National Forest
Source: http://www.alleghenydefense.or
PENNS-[&TE p g y g FACT-BASED INFORMATION
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Photo is of shallow wells in the Allegheny National Forest- - illustrates possible forest fragmentation, which thus affects wildlife


Opportunities and Challenges for Pennsylvania

Community & Cultural Impacts




Community and

Local Government Issues

Roads & Bonding

Water

Population growth and change
Infrastructure

emergency preparedness

human service, education
Housing needs
Cultural change (conflicts?)
Economic development
Environmental impacts

sennsrae”  Workforce development opportunities

natural gas

www t Ig .psu.edu
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Not just Roads & Taxes!


Community & Local Government

Little local

revenue impact

Natural gas is NOT subject to local taxes

Earned Income Tax paid where people live

Potential Severance Tax dollars would go to the state
unless there is a local sharing formula

Serviceim

Little requ

nacts may be large

atory control over drilling

Much is preempted by Oil & Gas Act

PENNSTATE
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Opportunities and Challenges for Pennsylvania

Taking Action Locally to Shape
Impacts




Could transform Pennsylvania communities -

but for the better or worse?

Requires careful decision-making about:
Thinking long term, not just short term gain

Monitoring, understanding & mitigating
environmental impacts

How can this be used to improve Pennsylvania
in long run? Other industries this could attract?

Encouraging dollars to stay local
Workforce training
Business development

PENN%TE Housing
natural gas
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O
Could transform Pennsylvania communities -

but for the better or worse?

Manage the ‘Boom’ without having a ‘Bust?
"Short term” housing & worker needs?
Plan NOW for when the gas no longer flows

Need for monitoring, adapting regulations
and recommended practices

Social and cultural change

Revenue sharing

DENNSTATE Enwronmgntal remedlatlon and use of
W conservation practices natural gas

www.naturalgas.psu.edu
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Boom vs Bust – manage short term 


Resources

www.naturalgas.psu.edu

Written Materials

Landowner Guide
Local Government Primer
Financial Management Primer

Natural Resource Primer (summer)
Fact Sheet series
Organizing a Community Task Force

Water Withdrawals for Development of Marcellus Shale Gas

in PA
PENNSTATE
W natural gas

www t Ig .psu.edu
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