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Regulatory Entities in Texas

.
- Environmental Protection Agency (EPA)

exas Commission on Bavironmental
Quallty (TCEQ) '

- Railroad Commissign.& s (RRQO)

- Local City and Coun-t—y;{%?gdétiw ({-ex;
City of Fort Worth)




Shale Gas in Texas

= Wolfcam

= Over 9,000 permits
= Anadarko Basin



Newark, East (Barnett Shale)
Well Count
1993 through December 13, 2013
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Texas Eagle Ford Shale
Drilling Permits Issued
2008 through 2013
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Texas Permian Basin
(District 7C, 08, & 8A)
Drilling Permits Issued

2006 Through 2013
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Hydraulic Fracturing

= A nd gas
r fluids
unde the rock,

= Freshwater co mical additives and
proppant assist with the completion of a well.

= The average well requires between 2 and g million
gallons of water for hydraulic fracturing.




Water Use In Perspective
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* This represents less than 2 percent of total water usage in Texas

= 47 percent ‘of Texas shale gas. weIJs are located in areas with
high or extremely high water. risk .

= High or extremely high risk means over 8o percent. of available
water for an area is'being withdrawn for municipal, industrial,
and agriculturalipurposes each year



Shale Water Use Across the U.S.

COMPETITION FOR WATER IN U.S. SHALE ENERGY DEVELOPMENT
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Texas Wells and Water Stress
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Total and Projected Production
2008-2040

Figure 27, Total U.5, tight o1l production by geclogic
formation, 2008-2040 (million barrels per day)
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Source: U.S. Energy Information Administration (EIA), Annual Energy Outlook 2013 82 (2013)



Hydraulic Fracturing Water Use
2008 and 2011
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HF Water Use (year 2008) HF Water Use (yoar 2011)
(thousand AF) (thousand AF)
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Source: Jean-Philippe Nicot, Robert C. Reedy, Ruth A. Costley, & Yun Huang, Oil and Gas Water Use in
Texas: Update to the Mining Water Use Report | (Sept. 2012).




Drilling Water Use by Shale

(in 1,000’s gal/well)
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Source: Jean-Philippe Nicot, Robert C. Reedy, Ruth A. Costley, & Yun Huang, Oil and Gas Water Use in
Texas: Update to the Mining Water Use Report 63 (Sept. 2012).



Common Local Concerns

= Waste Disp



COFW Gas Drilling Ordinance
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Noise Management

= Noise miti ing noise walls
and buffer pads



Noise Restrictions

= 3 db for flow
= Limits on pure tones and low frequency
= Ordinance limits compressor noise also.



Setbacks

Reverse Setba
= What structures are protected?






Setbacks

building



Fresh Water Fracture Ponds

= No liners ' \
= Can be located adjacent t? drrl‘l"s'r’eeQ@ Ag
IndustnalZon;n"cJaﬁ&atlo S.. .\ -A -

A —



Gas Drilling Review Committee

= City Staff Departments convene and
Operator and Citizens appear.



beth Streef

IZa

L
-
=
@©
@
=

ilroad Lease

Avenue Ra

h

4 Bt




Green Completions




Why Does a City need a Pipeline
Ordinance?




trade sec
- Operators
disclose volume

water used

- FracFocus website

Hydraulic Fracturing
Chemical Disclosure




Pipeline Regulation
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Must
requirem
= 10 days prior , operator shall
give written mailed notice to all tenants,
property owners and residents that are
located adjacent to proposed line.




City Regulated Pipelines

first

= When app st show
proposed route smission line;

= Must submit application to COFW BEFORE
making any offer or initiating any
negotiations in residential area.







Waste Disposal

= Other jurisdi o treatment

and re-use of waster vs. disposal.
= Consult technology providers such as GE
Water.



Injection Wells

2000-2011 injection wells
® 67500~ 215000

lD Barnett Shale Play
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Barnett Shale
Yearly Injected Volumes by County

(including conventional oil and gas)
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Source: Jean-Philippe Nicot, Bridget R. Scanlon, Robert C. Reedy, and Ruth A. Costley, Source and Fate
of Hydraulic Fracturing Water in the Barnett Shale: A Historical Perspective, S39 (Nov. 29, 2013).



Concerns with Disposal




Saltwater Pipelines

= Markers
= FW Pilot Stu



X Phase-In Approach
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Chesapeake
Proposed Brentwood
Saltwater Disposal Plan
Pormitted Truck Route w Pipeline
April 25, 2008

Phase I — all trucked | S e

*  Bhacall. Plpsline & Trarking
Phase IV - Pigedive 8 Truching

Phase II — 3 months: Trinity South piping completed

Pige fne Routes
/N Balating Sakweter Ppelion

Phase III — 12 months: Trinity North piping completed O , o e ——
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Phase IV — 15 months: East of 820 piping completed




Air Quality

on

= Texas has been e monitoring and
has an expedited response time on complaints.
Real time monitors throughout Barnett.



Air Quality
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RRC Planned Development

Site-

= Pipeline corri

= Once approved is binding on later production
activities



Planned Energy Site




Master Plan

= Saltwate
facilities
= Common Compressor Locations
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§1* 4 wells permitted by

the City of Fort Worth










Truck Traffic and Road Damage

drill

= Anot eded to
maintail

= Impact of
equivalentto 8

= Impact of truck traffic required to maintain the
well is equivalent to an additional 2 million cars
per year.

production is






Truck Traffic and Road Damage

WEE

lon.

rtation

aintained
rural route rilling traffic
will cost $a billion :

= Oil and gas activity is projected to be ongoing
for at least the next 20-30 years.







Alternatives to New Water

a A nor
brac .
Nine le et
introduce i rotes
regarding br | ensive than
Concerns remain over ent injection disposal
corrosion, contamination, = 16 Tex. Admin. Code Ch. 4,

and regulation Subch. B—Rules
addressing recycling by oil
and gas operators




Recycle/Reuse by Shale

¢ Fresh Water: 92% (20% groundwater and 80% surface water)
¢ Brackish Water: 3%
* Recycled/Reused: 5%

eFresh Water: 80% (90% groundwater and 10% surface water)
eBrackish Water: 20%
*Recycled/Reused: 0%

*Fresh Water: 95% (70% groundwater and 30% surface water)
eBrackish Water: 0%
*Recycled/Reused: 5%

*Fresh Water: 20% in Far West and 68% in Midland (100% groundwater)
*Brackish Water: 80% in Far West and 30% in Midland
*Recycled/Reused: 0% in Far West and 2% in Midland

*Fresh Water: 50% (80% groundwater and 20% surface water)
*Brackish Water: 30%
*Recycled/Reused: 20%




Flowback/Produced Water
Volume by Shale

Estimated flow back/produced water volume relative to HF injected
volume

Delaware Basin (Permian Basin) Close to 100% in year 1, 150% well life
=200% well life

Anadarko Basin ~50% in month 1, 90% at month 6

Barnett Shale 10-20% month 1, 20-60% well life
/0% year1; 150% in 5 years

Eagle Ford Shale 20% over life;
20% over life

Haynesville Shale 20% over life;
15% over life

Cotton Valley Fm. 60% month 1, =100% well life;
40% or 100% over life










Financial Impacts

Source: The Perryman Group prepared for the Fort Worth Chamber of Commerce

= |In 2011, for 100,268
jobs
= Important Source of Tax Revenues

= In 2011, approximately $1.6 billion in additional
fiscal revenues were generated due to Barnett
Shale and related activity




Financial Impacts
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James D. Bradbury, PLLC

817-339-1105
Jim@bradburycounsel.com

Austin  Fort Worth



