ARKANSAS OIL & GAS
COMMISSION

Fayetteville Shale Overview

For
North Carolina Delegation




Arkansas Agencies
Regulating Water Sources, Storage and
Disposal

> ANRC: Arkansas Natural Resources Commission

> AOGC: Arkansas Oil and Gas Commission

» ADEQ: Arkansas Depart of Environmental Quality

» USACE: US Army Corps of Engineers




Commission Structure

" 0 Commissioners:

= Governor appointed, 6 year terms, no term limitations,
member terms staggered. Promulgates regulations.

" Director:

= Hired by Commissioners with approval of the
Governor, serves at the pleasure of the Governor.
Serves as Commission Secretary, non-voting
member. Administers regulatory program.

= Staff:

» Hired by Director, currently authorized 40 full-time
employees & 10 “extra help” positions. Implements
regulatory program.
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Natural Gas Production Information

Production Information:

» 2006 — less 200 bcf. 2011 - over 1 tcf. Approximately 88% from the
Fayetteville Shale, 12% from the Arkoma Basin.

= AR - consume less than 250 bcf per year.

# of Producing Gas wells in AR:
= 2012 8538

1,200,000,000

1,000,000,000
# of Producing Wells in FS:

2006 165 800,000,000
2007 574

2008 1290 600,000,000
2009 2138

2010 3033

2011 3835 200,000,000
2012 4406

400,000,000




Development Issues

Public Concern

Significant Economic Benefits

Water Use

Water Contamination

Waste Disposal Can Be Addressed
Noise, Dust, Truck Traffic LUNCTL
Seismicity

Chemical Disclosure

Spills




Commission Response

(since 2006)

= 16 staff positions added

(technical, legal and field)
= Fayetteville Shale area field office

established
= 107 rule modifications

= At least 30 obsolete rule repeals
= 8 new rules adopted
= 69 amendment to existing rules
= B-43 — Amended 5 times since 2006.




Recent Regulatory Initiatives

Revised Drilling Pit Regulations Providing for Recycling of
Hydraulic Fracture Flowback Fluids to Reduce Water Use—
General Rule B-17.

Public Disclosure of Contents of Hydraulic Fracture Fluids —
General Rule B-19.

Cross-unit Wells — General Rule B-43.

Rule Regulating Noise Levels at Non-Wellhead Compressor
Stations— General Rule D-20.

Moratorium — Disposal Wells — Amendment General Rule H-1
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Fayetteville Shale Water Demand/Supply — Perspective

Statewide: Gas Operations:
10,750 million gallons/day 10 million gallons/day (600 Wells/year)

33%

Ground Water

66%

Surface Water

> In Arkansas, 43,000 million gallons/day is generated in run-off.

> Capturing surface water by building ponds utilizes water that would
otherwise be lost.

Source: Arkansas Water Plan and AOGC estimates




The current industry water use consists of an average
mix of 70% freshwater and 30% recycled water
(recycled water use increasing, rules adopted to
facilitate use).

Essentially 100% of the freshwater use from surface
water sources (still and moving) .

Fresh groundwater sources not used, geologic
limitations on quantity.

Brackish groundwater source may have potential, not
currently used, regulatory agencies have not yet
established regulatory framework for use (currently
under review).
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Volume in Basin (Acre-Ft) _Arkansas

White | Delta/East AR

Total Excess in Basin 2,700,000

80,050

Non-Riparian Permitted (Gas Industry) 62,805

B Excess Still
Available

© Permitted (Gas)

M Permitted (Other)

1,700,000 4,200,000

Currently

avallable excess
surface water
allocated







Utilizing"'brosit wells







B-17 AOGC/ADEQ Joint Rule - Revised
Drilling Pit Regulations Resulting In
Reduced Water Use by Providing for
Recycling of Frac Flowback




Multiple well pad showing reserve pit as component of
the Rule B-17 authorized water storage, recycle and re-
use system










Compressor Station
Noise Mitigation

Compressor Sites in
Fayetteville Shale Play —
Approximately 130




B-19 -Public Disclosure of
Frac Chemicals and Well
Construction Standards
















Disposal Well
Moratorium area/
Seismic Permit
Conditions
outside
Moratorium area
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-] Potential

Stressed fault (basement)

. -

Communication with fault

Large volume injected




TRIGGERED SEISMICITY

WATER DISPOSAL WELL . :E HORIZONTAL SHALE WELL WATER DISPOSAL WELL

SAND

LIMESTONE




Report concluded:

with rule amendments, water
well complaint protocol and
AOGC web page cited as
program strengths.

Two primary
recommendations:

e Conduct inspections during
active hydraulic fracturing
operations -

* Increase staffing to provide
additional field inspection
capability —




QUESTIONS ?




