AWRA Panel
Hydrofrackingand
Water Resources: A
wS3dzf I G2 NQa

Chad E. Pindar, P.E.

Supervisor, Watershed Planning and
Compliance Section

Planning and IT Branch

Delaware River Basin Commission

e 4 2011 AWRA National Conference
November 8, 2011

|
Delowcr



OVERVIEW

AU.S. Shale Gas / Marcellus Shale
ABasin Overview
ARequlatiorupdate

AWater use estimates
AWastewater volumes

ACurrent Ambient monitoringlan
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Delaware River Basin

Delaware River
Basin Facts

Over 15 million people (about
5% of the U.S. population)
rely on the waters of the
basin for water supply

New York

Pennsylvania

Drains 13,539 raf the
continental U.S.

Daily water withdrawal in the | SSSSSS v
DRB = 8.7 BGD A

Longest undammed river east
of Mississippi (330 miles)




Water supply for > 15 million people

C NYC takes half its water supply from
3 reservoirs in the Delaware
headwaters

EPA Filtration Avoidance Determination
¢, P{ ®Qa [IFNHSau ;| y+T
Water Supply

7.8 million inBasin also rely on the
Delaware &tribs

A  PA intakes: Easton, Allentown,
Reading, Aqu#A(Bristol, Schuylkill,
Neshaminy, Philadelphia, PAWC
(Yardley, Norristown) Lower Bucks
JMA

NJ intakes: Trenton, NJAREIran
DE intakes: Wilmington
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Unigue Resource

C DRBC designated majority
of nontidal drainage area
as Special Protection
Waters(SPW) in 1992 &
2008

New York

Pennsylvania

Special Protection

C Mainstem= longest stretch e . ¢ A e Tt
of antidegradation waters L T s
in U.S.

C ~271 miles from Hancock,
NY to Trenton, NJ

C No measurable change in
water quality

Delaware:;
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Managewater resources w/out regard for
political boundaries

Requlatewater quantity (equitably allocate,
maintainstreamflow) and water quality

Plan(e g., Basin Plan 2004, State of the
- a)\y WSLIEZNU HanyT A

Coordinatebetween federal, state & local
governments and private entities w/ role In
managing water resources

A Educatethe Basin community about water
resources
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Marcellus & UticaShales Delaware Basin Boundar
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MarcellusShale,
DRBC Special
Protection
Waters

36% (4,937 m)
of the Basinis
underlain by

Marcellus Shale

Prior to Marcellus,

no real oil and gas

Industry within the
Basin!




DRBC Natural Gas Regulatory Strategy

2. Well Padsand Ancillary
Infrastructure

ANaturalGas Development

Plan

AManagewater use &

disposal

AMonitor and protect
surface water &
groundwater




Projected Natural Gas Wells/Pads

C ~5,000horizontal - _;‘éi:, = -
wells (8 wells per
pad; doesnot
Include vertical
wells)

= .«i 2
P ey

C ~600well pads

covering 3,000 i
acres

C Additional acres
for support
Infrastructure




Projected Water Needs

Over 1020 years.

A5 million gallonsper
horizontal well
stimulated

A 24-90 BG w/ no
recycling

A21-72 BGg assuming
95% reuse of Initial
flowbackwater




Draft NGRegs Water Withdrawals

A ONLYCOMMISSION APPROVED
WATERSOURCES CAN BE USED

A EXISTING SOURCES WITH
ALLOCATION CAPACITY AVAILABLE
PREFERRED

A REUSE OF FLOWBACK
/IPRODUCTIOWATER

A SOURCES REQUIRING ADDITIONA e 0
ALLOCATION, NEW SOURCES @De —
drainage, treated wastewater, T — =
NCCW, neww gw, imported
water) REQUIRE DOCKET
APPROVAL.

A TYPICAL REQUIREMENTS-jlass =
flow requirements, pumping tests,
etc)




