Hydraulic Fracturing:

Where It's At and Where It's Going

HALLIBURTON

Stuart H. Kemp, Esq.
Assistant General Counsel
Environmental Law Practice Group

Halliburton Energy Services



Backqground

» Hydraulic fracturing (HF) has
been used for over 60 years
to enhance oil and gas
production

» HF techniques have been
continually refined to
maintain production levels
from reservoirs that are
Increasingly difficult to
access

= HFis critical to domestic oil
and gas production
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Hydraulic Fracturing: An Overview

= Hydraulic Fracturing:

= The use of fluids to create a pathway
to the wellbore

* The placement of small granular
solids into the pathway to ensure
that it remains open after the
hydraulic pressure is removed

= Objective:
* |ncrease the rate at which the well is
capable of producing oil or gas

* |ncrease the economically
recoverable reserves for a well
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Why HF Is Important

"Shale Gas: A Game Changer With Global Implications"

Medlock, PhD., Baker Institute for Public Policy, Rice University (2009
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Key Principles



HF Is A Safe Technoloqy

With Respect To Drinking Water

HF has been used for over
60 years with no confirmed
Instances of contamination

= Numerous state regulators in
the U.S. and USEPA have

REGULATORY STATEMENTS ON HYDRAULIC FRACTURING
SuBMITTED BY THE STATES
June 2009

The following statements were issued by state regulators for the record related to hydraulic
fracturing in their states. Statements have been compiled for this document.

ALABAMA:
Nick Tew, Ph.D., P.G.
Alabama State Geologist & 0Oil and Gas Supervisor

President, Association of American State Geologists

There have been no documented cases of drinking water contamination that have resulted from
hydraunlic fracturing operations J# stimulate oil and gas wells in the State of Alabama.

ection Agency (EPA) approved the State Oil and Gas Board of
Underground Injection Control (UIC) Program in August 1982,

Alabama’s (Board)
) ‘of the Safe Drinking Water Act (SDWA). This approval was made

pursuant to Se

H after EPA it the Board's program accomplished the objectives of the SDWA, that
re p ea e y a I rl I I e a ey is, the p derground sources of drinking water. Obtaining primacy for the Class IT
UIC ‘ever, was not the beginning of the Board s ground-water protection programs.

are not aware of any instances

/which include the regulation and approval of hydraulic fracturing operations,
mously and actively implemented since the Board was established in 1945,
s mission and legislative mandates.

e of Alabama, acting through the Board, has a vested interest in protecting its drmking
ources and has adequate rules and regulations, as well as statutory mandates, to protect
sources from all oil and gas operations, including hydraulic fracturing. The fact that there
& been no do d case of from these operations, inchading hydraulic
acturing, is strong evidence of effective regulation of the mdustry by the Board. In our view,
additional federal regulations will not provide any greater level of protection for our drinking
water sources than 1s currently being provided.

of HF resulting in contamination
of drinking water aquifers

ALasKA:

Cathy Foerster

"There have been no documented cases of | "™
drinking water contamination that have
resulted from hydraulic fracturing operating to

been no verified cases of harm to ground water in the State of Alaska as a result of
fracturing.

ations already exist in Alaska to protect fresh water sources. Current well construction
sed in Alaska (as required by Alaska Oil and Gas Conservation Commission statutes

stimulate oil and gas well in the State of
Alabama.”




Studies Show No Plausible Risk From Subsurface
Migration

- I

he migration of hydraulic fracturing
fluids from the Marcellus Shale to an
overlying groundwater aquifer is “an
implausible contamination pathway.”

N 7

Evaluation of Impacts to Underground Sources of Drinking
Water by Hydraulic Fracturing of
Coalbed Methane Reservoirs
FINAL

June 2004 Human Health Risk Evaluation For
Hydraulic Fracturing Fluid Additives
Marcellus Shale Formation, New York

EPA 816-R-04-003

United States Environmental Protection Agency
Office of Water

Office of Ground Water and Drinking Water
Drnking Water Protection Division
on Branc
1200 Pms}'lvsma Avenue, NW (4606M)
Washimgton, DC 20460

Prepared for
Halliburton Energy Services, Inc.

P.0. Box 42806
Houston, TX 77242-2806

"Based on the information\

collected and reviewed, EPA
has determined that the o

injection of hydraulic fracturing ~ 2 Gradien

fluids into CBM wells poses —

\_little or no threat to USDWs." /
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Well Construction Techniques: Casing And
Cementing

= Zonal isolation
= Requirements
— Set by state regulations

Production
Wellbore

Production

¥ Cement
— Set by operator F
requirements . Citseii'
TEarad IS o Sy i *
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1000s Of Feet Separate Fractures From

The Water Table

Barnett Mapped Frac Treatments/TVD

Depth ift)

Frac stages [serted on Perf Midgoint)
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HFE Fluids Contain Low Concentration Levels of

Chemical Additives

= Concentrations of chemical additives are far below the
levels necessary to pose a threat

Sand Friction Reducer Biocide

(6.24%) Acid Additive Scale Inhibitor

Acid Inhibitor \ \‘
7.5% HCI
Fluid System
(1.53%)
Water Frac

Water Provided by Operator

HALLIBURTON




Methane Contamination

» Methane is naturally present in up
to 30 percent of all drinking water
wells in the US

— USGS: naturally occurring methane is

present in over 75 percent of water
wells in West Virginia

= Methane contamination linked to
shale gas development has been

associated with improper well
construction not HF

Methane contamination of drinking water
accompanying gas-well drilling and
hydraulic fracturing

Stephen G. Osbore’, Avner Vengosh', Nathaniel R. Warner’, and Robert B. Jacksan™™="

*Canizr on Glekal Change, Micholas School of the Emidronmen, 'Divkion of Earh and Ocean Sciences, Nicholas School of the Envircrment, seel
“oiogy Depantment. Duke Unkersty, Duam, NCZT708

Ecitedl® by William H. Schiesinges, Casy Institute o f Ecosystemn Stud ss, Millke ok, NY, and approved April 14, 2011 (meshvad for review lanusey 13, 2011)

Directional drilling and hydraulicfracturing tedinologies are dra-
matically increasing raturabgas extraction. In aquifers overhing
the Marcellus formations of

York, ” unmum
methane ination of drinking water associ
g eradion. In active gai-extraction areas (ane o more gas
in 1 kml, i

in drirking-water -ilm“dmwm\, mu-.-
gas well and were 192 and 64 mg CHa L (n— 2poisrid

Wmmmmw gimes averaged only
1 (P < 005 = 34) Average 5C-Oly vaues of dissolved

i were less negative
for active than for nanactive sites (37T and sulll..
l-pIﬂn-l,(P < 0.0001). These 57GCHy data, m..pumu-

or contam-
ination of drinking-w ater samples with deep s iulum- frac-
turing fluids. We condude that grater stewardship, data, and—

possibly—regulation are needed to ensure the 5 mnd:l-hmn of
of shale-gas extraction and o improve public confidence in its us

“We found no ewdence
for contamination of
drinking-water samples

.....
.....

010732t .1 1062 10Xl

withr deep saline brines
or fracturing flurds®
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States Are Effectively Requlating HF

» State regulation allows for regional characteristics to be
considered in setting standards

» States have taken steps to address HF and related
activities
— Colorado - 2008 rulemaking comprehensively updated and revised oil
and gas regulations to address hydraulic fracturing

— Wyoming - 2010 rulemaking addressed HF operations including
disclosure requirements

— Pennsylvania - Extensive rule revision and amendment in 2010
addressed wastewater handling and disposal, casing and cementing

standards and HF disclosure

— Louisiana - Revisions and amendments in 2009 and 2010 addressed
water protection, wastewater disposal and recycling of flowback and
produced water from shale gas development

— Arkansas - 2010 rulemaking addressed casing and cementing
standards, wastewater storage, handling and treatment and HF

disclosure
HALLIBURTON



The Disclosure Issue

= Perceived danger prompts demands for chemical
disclosure by NGOs

= Public Perception: ‘H Buried Secrets
— HF pollutes ground Gas Drilling's Environmental
water with 100s of Threat www.ProPublica.org
chemicals
— Industry is hiding = Environmental/citizen
information from the groups have called for
public complete public

disclosure of the chemical
Secret Potion # 9- Fracking Fluid | formulas for products

Still a Mystery used in fracing fluids

www.dcbureau.org

© 2011 Halliburton. All Rights Reserved. HALLIBEURTON
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Public Disclosure Of Formulas Jeopardizes

Proprietary Technology

» Trade secret information is protected only as long
as it i1s kept confidential

= Unprotected full disclosure means:
— Loss of trade secret protection
— Loss of competitive advantage
— Loss of R&D investment costs

© 2011 Halliburton. All Rights Reserved. HALLIBEURTON



Halliburton's Approach To Disclosure

SellUteRESUpPoIS cnSpareRcyAVit eac Equeie
cilons for conflelenriizl Olsiness 1o ieitlep)

HALLIBURTON Hydraulic Fracturing

CleanSuite™ Technologies Fluids Disclosure Fracturing 101

o e

In Focus: What's In The Fluids?

We are providing information about the additives that go into our fracturing solutions along with the chemical
constituents that comprise the additives. Ultimately, we plan on providing data to more states.

4+ Pennsylvania Water Frac Formulation

+ Pennsylvania Hybrid Frac Formulation

MNortheast Foam Frac Formulation

+ Click the plus sign to explore disdosure

with stale and federal requirem
Iy comprise

Much of this information has been available 10 the public for quite a while — although it tends to be hard to find and even tougher to L tand. This site aims to change

© 2011 Halliburton. All Rights Reserved. HALLIBEURTON
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Halliburton Supports the GWPC/IOGCC

State HF Chemical Reqistry

Hydraulic Fracturing Fluid Product Component Information Disclosure

Fracture Date 12/1/2012
State: Pennsylvania - S t d t th h = h t I | f
C :
API Number. Srate 3000 upported a € nignest 1evels O
Operator Name: Test C Appalachia] =
Well N d Number: Test Well 1 H ” b t g t
< ame anLon;?:uc;ieé: —52?052(3537 a' I u r O n m an a em en
Latitude: 41.719388
Long/Lat Projection: NAD27 .
ol e : MSDS level discl
True Verticzl I;gptoh (Ti//’;;: 7,123 - eV e I S C O S u re
Total Water Volume* (gal): 4,764,606

Hydraulic Fracturing Fluid Composition:

Maximum Maximum
Chemical Abstract Ingredient Ingredient
Trade Name Supplier Purpose Ingredients Service Number Concentration | Concentration Comments
(CAS #) in Additive in HF Fluid
(% by mass)** | (% by mass)**

Water Carrier / Base Fluid 100.00% 87.19000%
Sand (Proppant) Proppant 100.00% 11.89718%
Acid, Hydrochloric (1|PP CO Acid Package Hydrochloric Acid 007647-01-0 15.00% 0.11853%
A999 PP CO Acid Corrosion Inhibitor |Methanol 67-56-1 40.00% 0.00050%
Fatty Acid Proprietary 30.00% 0.00037%
Prop-2-yn-ol 107-19-7 10.00% 0.00012%
Aliphatic alcohols, ethoxylated #1 Proprietary 30.00% 0.00037%
LO58 PP CO Iron Control Agent Sodium Erythorbate 6381-77-7 100.00% 0.00474%
B999 PP CO Friction Reducer Distillates (petroleum), hydrotreated ligl64742-47-8 30.00% 0.01275%
Aliphatic alcohol, glycol ether Proprietary 5.00% 0.00213%
B-88 SPEC CHEM |Anti Bacterial Agent Glutaraldehyde 111-30-8 27.00% 0.00992%
n-Alkyl dimethyl benzyl ammonium chid68424-85-1 5.50% 0.00202%
Ethanol 64-17-5 4.00% 0.00147%
Didecyl dimethyl ammonium chloride |7173-51-5 8.00% 0.00294%
TS-00 SPEC CHEM |Scale Inhibitor Sodium polyacrylate Proprietary 30.00% 0.00325%

*Total Water Volume sources may include fresh water, produced water, and/or recycled water

** Information is based on the maximum potential for concentration and thus the total may be over 100%

All component information listed was obtained from the supplier's Material Safety Data Sheets (MSDS). As such, the Operator is not responsible for inaccurate and/or incomplete
information. Any questions regarding the content of the MSDS should be directed to the supplier who provided it. The Occupational Safety and Health Administration’s (OSHA) regulations
govern the criteria for the disclosure of this information. Please note that Federal Law protects "proprietary", "trade secret”, and "confidential business information" and the criteria for how this|

information is reported on an MSDS is subject to 29 CFR 1910.1200(i) and Appendix D.

© 2011 Halliburton. All Rights Reserved. HALLIBEURTON



Where Are We Now?



FRAC Act

» The Fracturing Responsibility and Awareness of
Chemicals Act ("FRAC Act") was re-introduced in the U.S.
House of Representatives (H.R. 1084) and the Senate
(S.587)

= Similar to the FRAC Act bills introduced in the last
Congress (H.R. 2766 and S.1215), but go even further in
requiring disclosure:
— Requires federal regulation of HF under the Safe Drinking Water Act

— Detailed requirements for both pre-frac and post-frac disclosure, which
must include:

— The list of specific chemicals intended for use, including the
chemical constituents of mixtures;

— CAS numbers for each constituent;

- MSDS sheets where available; and

— The anticipated volume of each chemical.
— Disclosure of formulas to medical professionals




EPA HF Study

= Draft Study Plan was
recently issued by EPA
and submitted to the SAB
— SAB held public hearings on

the Draft Study Plan in
March 2011 Draft Plan to Study the Potential

Impacts of Hydraulic Fracturing
— Draft Recommendations by
SAB review panel submitted
to full SAB for quality review
in June 2011

= EPA anticipates initial
study results by late 2012
and final report in 2014

on Drinking Water Resources

© 2011 Halliburton. All Rights Reserved. HALLIBURTON



Waxman Investigation

= February 2010 - House Energy and
Commerce Committee

* [Information requests to eight
service companies seeking data on
chemicals used in HF and potential
environmental and health impacts

= \WWaxman Memo: asserted violation
of 2003 MOA

— 1/31/2011 Waxman letter to EPA
regarding diesel use: alleges
violations of SDWA

HALLIBURTON



EPA Website Rulemaking

= Some time in spring/summer 2010 EPA posted statements
on its website regarding regulation of HF activities involving
diesel under the SDWA

LEARN THE ISSUES | SCIENCE & TECHNOLOGY | LAWS & REGULATIONS | ABOUT EPA

Hydraulic Fracturing [ACantact Us @share

You are here: Water » Our Waters » Cround Water» Undd

S | Regulation of tydrautic /. While the SDWA specifically excludes
SR [ o | [uenen | [ = e e NYAraulic fracturing from UIC regulation ...
C | e e e ANy service company that performs
Ourwaers safe Drinking Water Act hydraulic fracturing using diesel fuel must
Laken receive prior authorization from the UIC
program. [Such wells] will be considered

Class Il wells by the UIC program.”

Laws & Regulations

Several statutes may be leveraged to protect water g
Safe Drinking Water Act (5DWA), The protection of
regulates the subsurface emplacement of fluid.

Oceans, Coasts,
Estuaries & Beaches
Rivers & Streams the most recent language added via the Energ

Stormwater

Wastewater “The term ‘underground injection” -

Watershed=s

Wetlands i) means the subsurface emplace
Where You Live (E) excludes -

() the underground injection of gas for purposes of storage; and

Pollution Prevention and
Control (i) the underground injection ids or propping agents {other than diesel fuels) pursuant to hydraulic fracturing operations
related to oil, gas, or geotl al production activities.”
Science & Technology While the SO specificaly excludes hydraulic fracturing from UIC regulation under S0V § 1427 (d)i{1), the use of diesel fuel
Water Infrastructure durlng hwdraulic fracturmg is still regulated by the UIC program. Any service comparny that performs hydraulic fracturing using

. Injection wells receiving diesel fuel as a hydraulic fracturing
UIZ regulations can be found in Title 40 of the Code of Federal
additional regulations for hydraulic fracturing. In addition, states

] g L r J O _rJ r J J = l J _rJ _) — | arge of produced waters from hydraulic fracturing operations.
E P \ ]\/J O r J O _rJ r O _)J S _rr bulared by the Mational Pollurant Discharge Elimination System

"

[

denied

—r —

HALLIBURTON




EPA Proposed Guidance on Permitting of HF
Using Diesel Fuels

= Proposed UIC
permitting guidance Permitting Guidance for Oil and Gas Hydraulic

based on application Fracturing Activities Using Diesel Fuels
of existing Class Il
regulations to HF 3
operations
U.S. Environmental Protection Agency
n PU b | | C an d Office of Ground Water and Drinking Water
Stakeh 0] I d er Web | nars EPA Discussions with Stakeholders
held in May and June
2011

HALLIBURTON



Potential BLM Requlations

U.5. DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

1.5, House of Representatives
Committee oo Natural Besvurces

Washington, BE 20515
December 1, 20H0

The Honorable Een Salazar
Secrecary

Drepartment of the Interior
1844 eet, MW
Washinglon, DC 20240

Deear Mr. 5

ehary:

I'he comments made yesterday by vourself and Presidential Advisor Carol Browner at thy
Departmental forum on hydravlic fracturing are desply concerning, The distinet implication is t
Adrministration has already decided to move forward with a plan w increase permitting requirem
federal land 1 a policy that would threaten thousands of jobs, deepen the federal deficit thron
reduced s, and harm natural gas development and our nation”s energy security,

Before this dramatic proposed policy change advances further, it is reguested that you
respeetfilly allow Congress an opportunily 1o fully examine the issue, the impact to jobs and
communities, and to consult relevint experts, including federal agencies, state regulators, federa
leaseholders, operators and contractors

Additionally, it is requested that before taking activn Lo unilaterally implement this polic
Secretary, that you appenr before the House Natwral Resources Commitiee in the | 12" Congress
provide testimany and anawer questions [rem Comumittes members. It is important for the Depay
to earcfully consult and consider guidance from the House Namral Resourees Committes vn pol
fhat will immpact technological innovation and competitivensss on federal lands, The concept of
transparency for fracturing is already in place &t the state level and through mumerous tederal sta
including OSHA requirements dealing with Material Safety Data Sheets (MSDS) fivr firsl respor
Just one example.

The Department’s consideration of requiring duplicative and burdenseme disclosures — al
and heyond the significant efforls alveady taken at the state level — raises the very real possibility
further ceippling of federal land communities and the jobs of tens of thousands of Americans tha)
dependent on the responsible development of those lands,

Tallowing the Navemhber election, President Obama personally identified natural gzas
developiment as an area where he believes hipartisan cooperation is possible. and it i3 in this spir]
ask vou to consider these requests.

v Hasting
Ranking Republican Member

‘recublcans. resou rcescom millee b ousa.goy

13 BT, o
T nG AT

FINF FLoM T Db COMSArSS

Congress of the Pmited States
Tyouse ol Fepresemialivrs

COMMITTEE DM ENERGY AMND COMAMERCE
FIF5 AAYFUNE FLLISE CEAGE L G
WasbeTry. O 208158-R 18

U e LA

Dzcember 3, 2010

Tke Memorable Ken Salasar
Sacretary

Departrment of the loterior
184% O Stzect, N.W,
Wnshington, TnC. 20240

Dear Secrewary Salazar:

Pursnant te Rule X, Clause 10 of the Bules of the U8, Heuse of Representauves, the
Committee on Eneray and Commeree has responsibility for oversipht of laws protecting public
health, ingbading weter quatity and waste managemeant, as well az staoites and sepnlaricns
dealing with lhe explotaton, production, storage, supply, and relishility of energy, As Ranking
Memhets of tha Cotnmities an Brergy and Commeree, and Suhcommilter on Enerpy and
Ewvivonm ey, we write repanding a hydeaulic fracturing forurm held by the Depariment ol the
Interice (TMOD) carlicr this week, W scck additional informardon reparding the Administeation’s
intentions, and any hydeaulic fractudng-relsted pelicy o regulatory proposals that may be
Toriaeaming from TIOT.

Rale dralling practices are ol critical importenee. Secaose hedranlic tuelueing iy alrewdy
aregulated practice, however, we bel eve it is essential thar DCH tosus o undersianding the
universe of cxisting federal and state regulations of hydranlic fractaring, water qual ty for
undzrground sourees of drnking water, emergency planning and reporting, and waste disposal
requiremnents, and the expertise already heing mought 1o besr on these activities before placing
additiona] regulatory requicznects oo nataral pas sxolaralion and production. We fear 4 rush o
repulate by DL and the Administration will ehill domestic oil and pas devalopmen: and would
negatively imoact our eZferts to increase enerpy security and to provide for a reltable and
affordable encrgy supply, We have repeatzd_ v heand sestimony before our Comumittes that accass
Le relinkbe and sffordable cnergy is essential for owur nation's cconomis grovwth and
cirpetiLiveress. ’

HALLIBURTON




U.S. Department of Energy (DOE) Task Force
on Hydraulic Fracturing (HF)

= Presidential Directive in
Obama's "Blueprint for a
Secure Energy Future”

BLUEPRINT FOR A SECURE ENERGY FUTURE

= Department of Energy
Secretary Steven Chu
announced members of the
"Advisory Board Natural Gas
Subcommittee to Examine
Fracking Issues"” in May 2011

March 30, 2011

HALLIBURTON



Charqge for the DOE HF Task Force

= Charge Memo to the subcommittee
establishing scope and objectives
Wa;hingmnl..‘{'i(:][)ﬁﬂﬁ Of reVIeW

Blax 5.2011

= Consultation with other agencies

MEMORANDUM FOR WILI
C

o o Gl (EPA and Department of Interior)

Suaanpmmities o

On Mareh 30, 2011, President Obuma announced
edd me o work with ethe

et g = Public input and expert advice
- from industry and regulators

= Provide recommendations and

identify best practices and other
s s steps to enhance companies'

s safety and environmental

e TR performance of HF

— 90 day report
— 180 day report

“Setting the Bar for Sy
range ol in

Administral
Buaid {SEAB)
sube tec wil.

resident has charped vs with a complex and urgent responsibilicy. [ lave asked S0

y e Drepar
s 4y Lhe Subermnilte
l Mark Zoback

stephes Hokdieh, Fred Kr

Tal owin
BeleCiint;




State Developments

= Texas

— Recent legislation concerning HF disclosure to be followed
by rulemaking

= New York

— Revised Draft SGEIS due "on or about" June 1, 2011, with
minimum 30 day additional comment period

— De facto moratorium on drilling in the Marcellus remains in
effect until Final SGEIS is issued (expected Fall 2011)

» Recent legislative/regulatory developments in other

states

— California — Louisiana

— Indiana — West Virginia
— Montana

HALLIBURTON
I ———



Reqgional Developments

Delaware River Basjn
R

| NewYok (5 E
= Delaware River Basin Ao

Pennsylvania AN WL it

Commission PRT

— Proposed regulations for 7ays:
Marcellus Shale wells =y

— Proposing to require lists of -y ot |
chemicals and amounts b, L N
used Ll

HALLIBURTON



What Role Does Water Play?



Water Related Issues

= Water use/sourcing requirements

— Restrictions on water withdrawals

— Reporting water sources
= Water Disposal Restrictions
— NYT articles:

— problems with radionuclides in flowback discharged to POTWs

- recycling no cure-all for flowback
— Unavailability of well disposal in key jurisdictions

— General prohibitions on direct discharge

HALLIBURTON



Water Use Comparison

= The average unconventional well requires 3 - 5 million
gallons of water for drilling and completion, including HF

= While this amount is small in comparison to other uses,
Halliburton is working to minimize water usage (as
discussed below)

6,000 - 5,930
> s
S 5,000
@
o 4,000 :
c Estimated Marcellus
c=°u 3,000 - : water use at expected
o | peak drilling rate (3,000
Y
15 wells per year
© 2000 - per year)
c
9
= 1,000 -
30
0 - ‘ =
Power Industrial Public water Other Mining Marcellus
generation systems Shale Drilling

Source: USGS, Pennsylvania Water Consumption
HALLIBEURTON



Flowback and Produced Water Issues In
Pennsylvania

= Elevated levels of Total
Dissolved Solids (TDS)

— Study confirmed elevated
levels of TDS - specifically R -
bromide - downstream of 15 U ————
wastewater treatment plants
in Pennsylvania

— Industry group commits to
reduce amount of waste

water taken to surface
discharge facilities Pennsylvania Department of

= Dilution effect - Naturally Environmental Protection (PADEP)
Occurring Radioactive tested seven streams and all were

Materials (NORM) }/\cl)lrthl\llrélc_\)):vlbelow background levels

HALLIBURTON



Recvcling and Environmental Solutions

* |ncreased industry efforts to recycle flowback and
produced water

— Marcellus Shale Coalition reports that on average 90
percent of flowback and produced water is recycled

— Industry moving toward 100 percent recycling and zero
discharge

— Onsite/mobile treatment options and other recycling
technologies are increasing
* |[ndustry research and development of environmental
fluid solutions

HALLIBURTON



Halliburton's Environmental Technoloqgy: A
CleanSuiteSM of Advancements

Fhuids Desclcaure Fractaring 101

In-Focus: CleanSuite™ Technologies
What's in the Fluids?

= Fightthe growth and buiidup of bactiria in e fieid

HALLIBURTON




Halliburton and the Total Water Management
Solutions (TWMS)

= HESI Water Treatment Technologies

— CleanWave

— CleanStream

CleanWaves Water Treatment System

A new water treatment service that goes where our customers go — and helps them recycle their water while it's there

Controlling the growth of bacteria is key to promoting the flow of energy and preventing corrosion. Thanks to CleanStream®
service, now it's a job that can be done by using UV-light instead of additives.



Where are We Going?



What to Expect on the Road Ahead

» Federal level activity
— Focus on EPA study

— Possible development of regulations by BLM governing
federal leases

= State level activity

— Expect continued efforts to revise existing state statutes
and regulations to include new requirements for well
casing/cementing, disposal of flowback and produced
waters, and disclosure of chemicals used in HF fluids

— Objective of states is to fill any potential regulatory gap the
EPA study may identify and prevent the need for any
federal regulation

HALLIBURTON
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