
Hydraulic Fracturing:

Where It's At and Where It's Going

Stuart H. Kemp, Esq.Stuart H. Kemp, Esq.

Assistant General CounselAssistant General Counsel

Environmental Law Practice GroupEnvironmental Law Practice Group

Halliburton Energy ServicesHalliburton Energy Services



Background



 

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



 

HF is critical to domestic oil 
and gas production



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:


 
Increase the rate at which the well is 
capable of producing oil or gas



 
Increase the economically 
recoverable reserves for a well
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Why HF Is Important

""Shale Gas: A Game Changer With Global ImplicationsShale Gas: A Game Changer With Global Implications" " 
Medlock, PhD., Baker Institute for Public Policy, Rice UniversitMedlock, PhD., Baker Institute for Public Policy, Rice University (2009y (2009))



Key PrinciplesKey Principles



HF Is A Safe Technology 
With Respect To Drinking Water

"There have been no documented cases of 
drinking water contamination that have 

resulted from hydraulic fracturing operating to 
stimulate oil and gas well in the State of 

Alabama."



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

 

Numerous state regulators in 
the U.S. and USEPA have 
repeatedly affirmed that they 
are not aware of any instances 
of HF resulting in contamination 
of drinking water aquifers 



"Based on the information 
collected and reviewed, EPA 

has determined that the 
injection of hydraulic fracturing 

fluids into CBM wells poses 
little or no threat to USDWs." 

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

Studies Show No Plausible Risk From Subsurface 
Migration



Well Construction Techniques: Casing And 
Cementing



 
Zonal isolation



 
Requirements
−

 
Set by state regulations

−
 

Set by operator 
requirements
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1000s Of Feet Separate Fractures From
The Water Table



HF Fluids Contain Low Concentration Levels of 
Chemical Additives

Water Frac



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



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

"We found"We found no evidence no evidence 
for contamination of for contamination of 

drinkingdrinking--water samples water samples 
with deep saline brines with deep saline brines 

or fracturing fluids"or fracturing fluids"



States Are Effectively Regulating 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



Buried SecretsBuried Secrets
Gas Drilling's Environmental Gas Drilling's Environmental 
ThreatThreat www.ProPublica.org

The Disclosure Issue

Secret Potion # 9Secret Potion # 9-- Fracking Fluid Fracking Fluid 
Still a MysteryStill a Mystery

www.dcbureau.org



 
Public Perception:  
−

 
HF pollutes ground 
water with 100s of 
chemicals

−
 

Industry is hiding     
information from the 
public 



 
Environmental/citizen 
groups have called for 
complete public 
disclosure of the chemical 
formulas for products 
used in fracing fluids
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

 
Perceived danger prompts demands for chemical 
disclosure by NGOs



Public Disclosure Of Formulas Jeopardizes 
Proprietary Technology



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



 
Unprotected full disclosure means:
−

 
Loss of trade secret protection 

−
 

Loss of competitive advantage
−

 
Loss of R&D investment costs
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Halliburton's Approach To Disclosure

It's no secret:  Halliburton supports transparency with adequateIt's no secret:  Halliburton supports transparency with adequate 
protections for confidential business informationprotections for confidential business information
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Hydraulic Fracturing Fluid Product Component Information Disclosure

12/1/2012
Pennsylvania
Susquehanna
37-115-20299

Test C Appalachia
Test Well 1
-76.052537
41.719388

NAD27
Gas

7,157
4,764,606

Hydraulic Fracturing Fluid Composition:

Trade Name Supplier Purpose Ingredients
Chemical Abstract 

Service Number 
(CAS #)

Maximum 
Ingredient 

Concentration 
in Additive

(% by mass)**

Maximum 
Ingredient 

Concentration 
in HF Fluid

(% by mass)**

Comments

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%

L058 PP CO Iron Control Agent Sodium Erythorbate 6381-77-7 100.00% 0.00474%
B999 PP CO Friction Reducer Distillates (petroleum), hydrotreated ligh64742-47-8 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 chlo68424-85-1 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%

Longitude:

Fracture Date
State:

County:
API Number:

Operator Name:
Well Name and Number:

Latitude:
Long/Lat Projection:

Total Water Volume* (gal):

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.

True Vertical Depth (TVD):
Production Type:

Halliburton Supports the GWPC/IOGCC 
State HF Chemical Registry



 

Supported at the highest levels of 
Halliburton management



 

MSDS level disclosure
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Where Are We Now?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 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

©
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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



 
Waxman Memo: asserted violation 
of 2003 MOA
––

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



"While the SDWA specifically excludes 
hydraulic fracturing from UIC regulation .... 

Any service company that performs 
hydraulic fracturing using diesel fuel must 
receive prior authorization from the UIC 
program. [Such wells] will be considered 

Class II wells by the UIC program." 

Litigation filed in DC Circuit Litigation filed in DC Circuit -- 
EPA Motion to Dismiss EPA Motion to Dismiss 

denieddenied

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



EPA Proposed Guidance on Permitting of HF 
Using Diesel Fuels



 
Proposed UIC 
permitting guidance 
based on application 
of existing Class II 
regulations to HF 
operations



 
Public and 
stakeholder webinars 
held in May and June 
2011



Potential BLM Regulations



 
In November 2010, DOI announced 
that the Bureau of Land 
Management would be reviewing 
and revising its oil and gas 
regulations to address HF chemical 
disclosure concerns



 
Push back from Congress: Hastings 
letter and Barton/Upton letter



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



 
Presidential Directive in 
Obama's "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



Charge for the DOE HF Task Force


 

Charge Memo to the subcommittee 
establishing scope and objectives 
of review



 

Consultation with other agencies 
(EPA and Department of Interior)



 

Public input and expert advice 
from industry and regulators



 

Provide recommendations and 
identify best practices and other 
steps to enhance companies' 
safety and environmental 
performance of HF
–

 

90 day  report
–

 

180 day report



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



Regional Developments



 
Delaware River Basin 
Commission
–

 
Proposed regulations for 
Marcellus Shale wells

–
 

Proposing to require lists of 
chemicals and amounts 
used



What Role Does Water Play?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



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) 

Source: USGS, Pennsylvania Water Consumption

Estimated Marcellus 
water use at expected 
peak drilling rate (3,000 
wells per year)



Flowback and Produced Water Issues in 
Pennsylvania



 
Elevated levels of Total 
Dissolved Solids (TDS)
–

 

Study confirmed elevated 
levels of TDS -

 

specifically 
bromide -

 

downstream of 15 
wastewater treatment plants 
in Pennsylvania

–

 

Industry group commits to 
reduce amount of waste 
water taken to surface 
discharge facilities



 
Dilution effect - Naturally 
Occurring Radioactive 
Materials (NORM)

Pennsylvania Department of 
Environmental Protection (PADEP) 
tested seven streams and all were 
within or below background levels 
for NORM



Recycling and Environmental Solutions



 
Increased 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



 
Industry research and development of environmental 
fluid solutions



Halliburton's Environmental Technology: A 
CleanSuiteSM of Advancements



Halliburton and the Total Water Management 
Solutions (TWMS)



 
HESI Water Treatment Technologies
–

 

CleanWave

–

 

CleanStream



Where are We Going?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
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