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Water in Pennsylvania

Pennsylvania has abundant water
resources

about 86,000 miles of streams

nearly 4,000 lakes, reservoirs and ponds
about 80 trillion gallons of groundwater
over 404,000 acres of wetlands

56 miles of coast along the Delaware
Estuary

64 miles of coast along Lake Erie

Key factor to Pennsylvania’s Industries

Natural Resources
Manufacturing

— Tourism
Water is still a Finite Resource
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Water Is Heavily Regulated in Pennsylvania

« Key Regulations Drive Requirements

Purity of Waters Act of 1905
Clean Streams Law of 1937

Pennsylvania Water Rights Act of
1939

Sewage Facilities Act of 1966 (Act
537)

Dam Safety and Encroachment Act
of 1978

Storm Water Management Act of
1978 (Act 167)

Flood Plain Management Act of 1978
Safe Drinking Water Act of 1984

Water Resources Planning Act of
2002 (Act 220)
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Regulatory Agencies in Pennsylvania

« Many Regulatory Agencies Involved

— Pennsylvania Department of Environmental
Protection (DEP)

— Susquehanna River Basin Commission
(SRBC)

— Delaware River Basin Commission (DRBC)

— Department of Conservation and Natural
Resources (DCNR)

— Pennsylvania Fish & Boat Commission
(PFBC)

— U.S. Fish and Wildlife Service (USFWS)

— U.S. Forest Service (Allegheny National
Forest)

— Pennsylvania Game Commission (State
Game Lands)

— County Conservation Districts
— Local Townships
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Water Use in Pennsylvania

15.9

1870

O Domestic

B Commercial

O Industrial

O Thermoelectric
W Mining

O Livestock

W Irrigation

Based on USGS data, 1995, million gallons/day

* Electrical Generation is greatest
water user by far-this includes
coal, nuclear, and gas-fired

generation plants
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Consequences of Not Knowing the Regulations

Pennsylvania May 2008

 Two major companies operating in
the Marcellus shale issued “Cease
and Desist” orders in northern
Pennsylvania due to lack of water
permits from the Susquehanna
River Basin Commission (SRBC)

« Qccurred in perfect weather, height
of drilling season, equipment fully
mobilized

« Millions of dollars lost immediately,
fines totaled +500K

 Impacted entire industry, resulted in
a virtual halt to all Marcellus drilling
In region for months
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Major River Basins in Pennsylvania
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Determine Your Operating Basin

« Waters in the Susquehanna River Basin are
under the jurisdiction of the Susquehanna
River Basin Commission (SRBC)

« Waters in the Delaware River Basin are under
the jurisdiction of the Delaware River Basin
Commission (DRBC)

* Waters in the Ohio River Basin are under the
Pennsylvania Department of Environmental
Protection (DEP) , no basin commission is
involved

e Transfers of supplied water between basins
(diversions) can be complex-avoid if possible.
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Geologic Considerations in Pennsylvania
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Devonian
sediments in
northern PA,
younger
(Penn. Miss.
Permian)
sediments
and coal in
SW PA



Glacial Deposits in Pennsylvania
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Northern and
NW PA:

Glacial
Sediments

SW PA:

No glacial
sediments



Water Sourcing

Sourcing Process
— Roughly similar for each basin
|dentify a source of water

— Generally municipal (purchased) is
easiest

Once secured, pursue next options
— Surface water
— Groundwater

Must also address storage and disposal
— Tanks, impoundments
— Some companies recycling near 100%

Time estimates for permitting
— Municipal water, 1-3 months
— Surface Water, 3-9 months

— Groundwater, 18-30 months, often
longer
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SRBC Permitting Process-Municipal Water

SRBC has ruled that gas wells targeting the
Marcellus or Utica Shale must have SRBC
approval. Do not do anything without SRBC
approval.

Identify SRBC-permitted source of water
Obtain supplier commitments

File Notice of Intent (NOI) under Approval by
Rule (ABR) for each drilling pad

Public notifications
Metering plan

All water is “Consumptive Use” subject to SRBC
fees

Fees can increase considerably with increases
in water use and numbers of pads, must watch
this closely

This can also be your “Water Management Plan”
for the DEP drilling permit
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SRBC Permitting Process-Surface Water

Secure Surface Water sources next
Have ABRs for pads complete
Identify withdrawal points
— Land ownership
— Water quantity and quality
— Exceptional Value (EV) streams may be prohibited
— Sharing with other operators encouraged

Q.10 values
Q. Is the lowest seven day flow in a ten year period
— Can withdrawal up to 10% of Q- _,,

Average Daily Flow (ADF)
— May have “Pass By” minimum 20% of the ADF
— Extremely complex with metering and timing

Submit surface water withdrawal application
“Commission Action” through quarterly docket

Must submit metering plans with application

All water is “Consumptive Use” subject to SRBC fees
Act 220 Registration
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SRBC Permitting Process-Groundwater

Groundwater best uninterruptible source in some areas

Define exploration area by lease holdings, favorable
landowners, proximity to infrastructure

Well siting
— Fracture traces
— Buried glacial valley deposits
— Thick sequences of stream sediments

Groundwater availability analysis required

Location of surrounding wells within 1-2 mile radius
Pre-drilling meeting with the SRBC

Find and complete well with sufficient water
Aquifer-Testing Plan to SRBC, get approval

Conduct 8-hour Step Test, 72 hour constant rate test
— Extensive monitoring
— Domestic wells significant issue
— Make sure 72 hour test is at maximum rate possible

Hydrogeologic Report and Application for groundwater
Withdrawal

“Commission Action” through quarterly docket

Must submit metering plans with application

All water is “Consumptive Use” subject to SRBC fees
Act 220 Registration
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Delaware River Basin Permitting Process

 The DRBC also requires approval prior to any work
« “Consumptive use” and “ABR” not recognized

« DRBC issues:
— Very few viable municipal sources
— Relatively few good surface sources
— Many environmental groups opposed to gas drilling

« ldentify drilling area, look for water sources
* Pre-application meeting with DRBC

« Get access agreements

e Coordinate with local governments

» Application should have details on withdrawal point
(metering, layout) and water disposal

* Will have to go through quarterly docket

* No withdrawals for natural gas drilling have been
approved via docket by the DRBC, in contrast to the
SRBC numbers
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Ohio River Basin Permitting Process

Only deal with DEP, no commissions
Municipal water sources easiest

Water Management Plan details the impacts
of the water

Surface Water Sources
— Low Flow Analysis
— Stream Classification

— Pennsylvania Natural Diversity Index
(PNDI) review

— Impact Analysis
Groundwater Sources

— Will require similar requirements as
SRBC for the impact analysis

Many unfavorable stream classifications and
endangered species issues
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Example Surface Water Withdrawal

249,999 gpd withdrawal point
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Example Surface Water Withdrawal (cont.)

Meter

Valve locked to limit flow \

to permitted amount

N

E&S Controls
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Example Surface Water Withdrawal (cont.)

Tanks for Storage

/
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Conclusions

e Sourcing water for natural gas

drilling in Pennsylvania is
complex but can be done

Municipal sources easiest to
permit, followed by surface
water and then groundwater

The permitting process must be
started early

Be alert for new and changing
regulations and be aware of the
regulations that are specific to
your operating basin and drilling
location
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