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Alaska Oil a n d  G a s  Association

K
121 W. Fireweed Lane, Suite 207 
Anchorage, Alaska 99503-2035 
Phone:(907)272-1481 Fax:(907)279-8114 
Email: brady@aoga.org 
Judith Brady, Executive Director

i i • ' »

A pril 22, 2004
. . ’ V ia  Facsimile: (907)465-4822

The Honorable Beverly Masek 
.Alaska State House o f  Representatives 

. i, State .Capitol, Room 403 
• , Juneau, A K  99801-1182

L . • ; . A O G A C oncem sm S hallow  Gas Legislation
(C S II3  531 and CSHB 395)

. ’ ■ Dear Representative Masek:

’The Alaska O il &  Gas Association (AO G A ) shares your interest in Alaska's shallow gas 
ieasing/coalbed methane program and your concern for its future. We have been fa llow ing  the 

*; proposed legislation pertaining to the shallow gas program and the public meetings undertaken by 
::thepepartm ent o f  Natural Resources (DNR). W e note that the Department has just released the 
.public draft review o f  the Coalbed Methane Development Standards.

AO G A supports repealing the present, separate shallow gas Ieasing/coalbed m ethane program  
and incorporating it into A laska’s com petitive oil and gas system with its required Best 
Interest Finding as proposed in CSHB 531. Simply stated, we believe many o f  the issues 
raised in this proposed legislation could, and should, be addressed by a Best Interest Finding. 
A O G A also recom mends that CSH B 531 and CSHB 395 be revised to incorporate the same 

: surface protection rights, including paym ent o f dam ages and bonding requirem ents for 
. nonconventional gas and coalbed m ethane, as the state demands for its conventional oil and 

gas leasing program. A laska’s current bonding requirements are based on legal precedent,
./ are legally defensible, protect the state’s dominant subsurface interest in the oil and gas that 

;■ belongs to all A laskans w hile assuring the surface owner o f the right to negotiate a fair 
agreem ent for surface dam ages, should there be any. Finally, w e have made 
recom m endations on other provisions o f CSH B 531 and CSHB 395.

AOG A' is a private, nonprofit trade association whose 19 member companies represent the m ajority 
o f  o il and gas operations in the state. Our interest, as an association, is the same as the State o f  

, Alaska’ 8: o il and gas leasing programs that have clear standards that are legally defensible and 
environmentally and technically sound, and that respect the rights o f  the public, the lessees and 

)' individual property owners.

mailto:brady@aoga.org
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A 0 G A

th e  Honorable Beverly Masek 
• .Alaska State House o f  Representatives 

State Capitol, Room 403 
; . Juneau, AK 99801-1182

/  1

\ . 11 ■ AO G A Concerns on. Shallow Gas Legislation
(CSHB 531 and CSHB 395)

. Dear Representative Masek:

The Alaska O il &  Gas Association (AO G A) shares your interest in  Alaska’s shallow gas 
ieasing/coalbed methane program and your concern for its future. We have been fo llow ing  the 

■; proposed legislation pertaining to the shallow gas program and the public meetings undertaken by 
.. :thej>epartment o f  Natural Resources (DNR). We note that the Department has just released the 

. public draft review o f  the Coalbed Methane Development Standards.

AOGA supports repealing the present, separate shallow gas Ieasing/coalbed m ethane program  
and incorporating it into A laska’s com petitive oil and gas system with its required Best 
Interest Finding as proposed in CSHB 531. Simply stated, we believe many o f the issues 
raised in this proposed legislation could, and should, be addressed by a Best Interest Finding. 
AO G A also recom m ends that CSHB 531 and CSHB 395 be revised to incorporate the same 

; surface protection rights, including payment o f damages and bonding requirem ents for 
nonconventional gas and coalbed m ethane, as the state demands for its conventional oil and 
gas leasing program. A laska’s current bonding requirements are based on legal precedent, 
are legally defensible, protect the state’s dominant subsurface interest in the oil and gas that 
belongs to all A laskans w hile assuring the surface owner o f the right io negotiate a fair 
agreem ent for surface dam ages, should there be any. Finally, w e have made 
recom m endations on other provisions o f CSHB 531 and CSHB 395.

•AO G A is a private, nonprofit trade association whose 19 member companies represent the m ajority 
6 f  o il and gas operations in the state. Our interest, as an association, is the same r.s the State o f  

, Alaska’ s: o il and gas leasing programs that have clear standards that are legally defensible and 
environmentally and technically sound, and that respect the rights o f  the public, the lessees and 

)' individual property owners.



W$. appreciate the w illingness o f  po licy makers to understand the complex legal and politica l 
challenges inherent in  Alaska’ s “ split estate”  heritage. W hile Alaska’ s ownership o f  the subsurface 

■} :mineral estate on state-selected o il and gas lands is the basis fo r the state’s wealth and its Permanent 
'■ .Fund, this same ownership sometimes causes concerns w ith  private surface owners and managers.

Both CSHB 531 and CSHB 395 address unconventional gas leasing in those instances where the 
; state owns the subsurface and a private individual owns the surface.
i , •

? • The historical record o f  split estate transactions, both in  other states and in  Alaska, shows that most 
: transactions between companies and individual landowners involve mutual reBpect, accommodation 
. and.agreement. For those transactions fo r which no agreement can be reached, there is a history o f  

court decisions, including those in Alaska, which lay the foundation fo r resolving any such disputes 
; V today. ‘ •

' In 1996, the shallow gas Ieasing/coalbed methane program was viewed as a positive opportunity for
• the people o f  the state. In  a bi-partisan vote the Legislature established the shallow gas leasing

• ‘ .•. program w ith  a vote o f  57 yeas and 3 nays. Governor Knowles signed it in to law.*  *

, The support fo r the program was based on its potential to bring new sources o f  clean, efficient
• energy to the state as w ell as provid ing jobs and taxes fo r local economies, and that in ligh t o f  the 

. tightening gas market in  the Cook Inlet area, this new source could provide much needed gas
, reserves. I t  was believed the state had regulations in  place to assure it could be done in  an 

environmentally safe manner w hile  protecting the rights o f  surface owners.

. A O G A believes that shallow gas leasing and coalbed methane development is s till a positive 
•■ *• opportunity. The state does have regulations in  place to assure environmentally safe development o f  
, • coalbed methane and the state has the legal means o f protecting both the surface and subsurface 
., owners.

• However, it  has become clear that there is a lack o f  understanding o f  A laska’s split estate heritage 
•as Well as a variety o f  homeowner concerns that must be addressed i f  the future o f  the program is to 

; . be assured.

Most,, i f  not ail, o f  the present concerns being expressed by homeowners would have been aired, 
discussed and addressed had the program included a Best Interest F inding in the beginning.

AO G A agrees w ith  concerned legislators and the administration that it  w ill be in  the best interest o f  
. :all parties fo r the state to have the same leasing, public notice requirements, environmental 

protections, Best Interest F inding requirements, and bonding and surface use protections fo r 
•’. nonconventional gas as it  does fo r conventional o il and gas.

' Alaska’ s conventional o il and gas leasing program is comprehensive, tim ely and legally defensible.
; Tt meets the public criteria fo r fa ir notice, local involvement, environmental protection, bonding and 

. /damage requirements. A  Best Interest Finding:

. ;  ‘ ' •  ■. provides extensive public notice; 

provides fo r public hearings;



• iy •  provides w ritten responses to all concerns raised;

® provides the opportunity fo r experts from all agencies, the Departments o f  Environmental 
Conservation, Fish &  Game and Natural Resources, as well as local governments, private 
organizations and individuals to provide input;

•  provides a method fo r responding to special circumstances w ith  special m itigation measures;
• ■ and.

:« . provides a legally defensible, comprehensive finding on which all parties can rely.
• i , ,

; R ecom m endations for CSHB 531
\ • *

. 1. A O G A supports repealing the present, separate shallow gas Ieasing/coalbed methane program 
and incorporating it  into Alaska’ s competitive o il and gas system w ith  its required Best Interest 
F ind ing as proposed in CSHB 531,

V We believe’that such an action w ill restore the faith o f  the public in these programs.

2, W e support that provision o f  CSHB 531 that clearly identifies the role o f  the Alaska O il &  Gas 
Conservation Commission (AOGCC) in protecting water rights fo r nonconventional gas.(AS 

. , 31.05.0300).

«. This is the same role the Commission plays in conventional oil and gas leasing and therefore meets 
. : our.recommendation that nonconventional o il and gas must be subject to the same environmental 

criteria as conventional o il and gas.
i ’ ( , ‘ t

■ 3. A O G A recommends that CSHB 531 be revised to incorporate the same surface protection 
rights, including payment o f  damages and bonding requirements fo r nonconventional gas and 
coalbed methane, as the state demands for its conventional oil and gas leasing program,

.. Alaska has strict surface damage requirements to protect the rights o f  surface owners.

Since Statehood there have been many cases o f split estate negotiations in the Matanuska and the 
, Kenai Boroughs. Only tw o  cases have gone to DNR fo r resolution.

A  straightforward approach would be to include a provision making it  clear that existing state law 
... governing damages and bonds also applies to gas only leases. Recommended language fo r CSHB 

. 531 (RES), Version V, is suggested below, along w ith language that clarifies the process. This
: language replaces the language included in Section 41, AS 38.05,180(ff)(3 )(A ) and (B):

(3) the provisions o f AS 38.05.130 apply to gas only leases and shall be 
i  implemented as follows:

r ,
/  (A ) Damages and posting o f bond. A  developer may not exercise a

right o f  entry until the developer makes provision to pay the surface owner 
fu ll payment fo r all damages sustained by the surface owner by reason o f 
entering upon the land, I f  the surface owner, fo r any cause, refuses or

' April 22,2 0 0 4
.'Page 3 '
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. ’ • neglects to settle the damages, the developer may enter upon the land after
• • • ' posting a surety bond determined by the Department o fN atura l Resources

using a procedure sim ilar to the procedure used to administer AS 38.05,130,
■ •’ including notice and an opportunity to be heard. The bond must be sufficient

as to form, amount, and security to secure the surface owner payment fo r 
damages. The surface owner may institute legal proceedings in  a court where 
the land is located as may be necessary to determine the damages that the 
surface owner may suffer.

(B ) Before the amount o f  the surety bond to be posted is determined 
by the director, the director, after notice and an opportunity to  be heard, shall

■' • / review the lessee’ s proposed Plan o f  Operations to determine i f  use o f  the
surface is reasonably necessary to  remove the minerals.

(C) I f  the lessee holds a statewide bond, the amount determined by the 
director may be imposed against such bond and no separate additional bond 
w ill be required.

* ‘ i i
4, A O G A  is strongly advising that there be no added requirement, special to  shallow gas leasing or 

coalbed methane, concerning bonding/damages. Both CSHB 531 and CSHB 395 propose that, i f  
the land owner and the lessee do not come to an agreement on use o f  the land, the director, in 
determ ining the amount o f  surety bond, shall make a finding that the lessee “ has no other 
reasonable means o f  entry than access and entry on the land o f  the owner” . Further, that in 
addition to  the coverage o f actual damages a surface owner be paid “ reasonable compensation 

' • -...for any loss by the owner o f  the owner’ s use and enjoyment o f  the property.”  (Proposed
language in CSHB 53 IA S  38.05.180 (ff)(3); CSHB 395AS 38,05.177(k)(3)),

■•As to the requirement that there be a finding that the lessee has no other reasonable means o f  entry, 
the legislature’ s attorney, Jack Chenoweth, pointed out his concern in a March 30 memo that, 
insofar as the new bonding provisions in CSHB 531 and CSHB 395 lim it access to  the subsurface 
estate,they would therefore “ call into question compliance w ith  the statutory reservation”  o f  the 

' state’s subsurface reservation o f  mineral rights.

The new bonding and damages proposals in CSHB 531 and in CSHB 395 raise serious legal and 
/  practical issues fo r all o f  Alaska’ s o il and gas leasing programs by making the dominant mineral 
.1 estate into the subservient estate. Case law on surface estate is very clear that the mineral estate is 

the dominant estate, carrying w ith  it  the right to make such use o f the surface as is reasonably
.’ . necessary to remove the minerals.

►  ̂ • 1

Alaska’ s current bonding requirements are based on legal precedent, are legally defensible, protect 
•. . the state’s dominant subsurface interest in. the o il and gas that belongs to all Alaskans w h ile

* assuring the surface owner o f  the right to negotiate a fa ir agreement fo r surface damages, should 
. there be any.

»
Alaska is not unique in having different owners o f the surface and subsurface or mineral estate. 
Alaska.is unique in  that the state’s mineral estate was deemed so important to the state’s future that 
the Alaska Statehood A ct imposed restrictions on tlie state’ s ab ility  to alienate its mineral estate,



.• A p ril 22, 2004
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* ' .* •

„ Under 6(i) o f  the Statehood Act, the state must reserve to itse lf the mineral rights o f  all lands 
granted to i t  and must continue to do so even when the state sells, grants, deeds or patents these 
lands to th ird  parties. I f  the state does not do so, the state lands “ shall be forfeited to  the United

V States,.!”.

This  restriction has implications fo r what rights the state can and cannot grant to surface owners 
when the state owns the subsurface. Quite 3imply, the state cannot transfer to a private surface 
ovvner a right that is inherent in  the mineral state.

i  The combination o f  long-standing legal precedent in the resolutions o f  rights between surface and 
. subsurface owners along w ith  the restrictions in 6(i) o f  the Statehood A ct means that care must be 

taken in  responding to the challenge o f  protecting rights.

W ith.the changes proposed above, nonconventional gas (shallow gas and coalbed methane) would 
' - • be subject to  the same process, notice, environmental and surface protection requirements as the 

■' conventional o il and gas leasing program in Alaska.

. R ecom m endations on CSH B 395

; 1. A O G A  supports the direction to the AOGCC on the protection o f  water in the proposed 
amehdmem o f  AS 31.05,030(j). AO G CC’s role should be the same fo r conventional and 

. * unconventional o il and gas leasing.

; 2 We question the purpose and w orkab ility  o f  the proposed AOGCC public forum  process fo r
shallow gas proposed in  the section on AS 31.05,098. I f  the shallow gas program is incorporated 
in to a Best Interest Finding, which we believe is the most comprehensive answer to  concerns 

: 5 ■ being expressed, this section w ill not be necessary.
/

If, this section is retained in  lieu o f  a Best Interest Finding, the fo llow ing  should be considered:

‘•v  Tighten up the language to  reflect that only matters w ith in  AO G CC’s ju risd ic tion  w ill be 
addressed in the hearings. (See especially lines 28-30 on page 3.)

' ■ • Determine who can complain and in  what time period, As written, anyone, anywhere, at any 
tim e can file  a complaint and expect a public process 60 days later. Due process to the lessee 

■ ,/ • is lost.

• This section also seems to be making the AOGCC the gatekeeper for all complaints to  the 
• • \ Department o f  Environmental Conservation, the Department o f  Public Safety, the

Department o f  Natural Resources. Is the intent to add a new layer o f  hearings on these 
. departments based on complaints?

3,. I t  is noted that in the proposed amendment fo r private, non-state lands, the state’ s “ damages and 
'. posting o f  bond”  is almost identical to that provided fo r conventional o il and gas leasing

(Chapter 90 M ineral Interests: Sec. 34.90.020) arid yet fo r nonconventional leasing, additional 
.■ requirements a rt proposed. (AS 38.05.177 (k)(3). (See also Section 12.)



K “

: ; A p ril 22, 2004
Page 6.

\  th e  firs t issue is whether the legislature wants to impose these requirements on private lands.
, * ' i i *

’ The second issue has to do w ith imposing additional bonding and damage requirements for 
'rloiiconventional leases. We have expressed our concern w ith  this approach in  our comments on 
CSHB 531 (See comments 3 and 4.) AO G A believes that conventional and nonconventional o il and 

■ gas leasing programs should be bound by the same historic case law pertaining to damages and 
; surface use. We believe these laws provide the protection that Alaskans expect. We recommend that 
'• the same language w e ’ve proposed in Section 41 o f  HB 531 be substituted in this legislation fo r the 

same reasons.

We emphasize that the proposed additional requirements for damages have serious implications 
both fo r  the legal precedents that have governed split estate matters for years and fo r the 

: implications to Alaska’ s conventional o il and gas leasing program. They are the single largest 
impediment in  both CSHB 395 and CSHB 531.

* r *
- ' 4.  Additional wator testing, this time a requirement that each piivaLc walei well w ith in  a quarter 

m ile circle be tested by the lessee, is included in a new subsection, AS 38.05.177(f). I t  may be 
desirable to baseline test, but the size o f area required to be tested is going to  present some 
problems, aside from the obvious cost. I t  is our understanding that many Alaskans do not 

. register their wells nor are all wells that are not registered logged. Further, some owners may 
• y not want them tested, There should be consideration given as to  how a lessee could comply w ith  
' thiis requirement.

5, The sections pertaining to appropriate setbacks and reasonable and appropriate noise m itigation 
w ou ld  be more appropriately addressed in a Best Interest Finding, as would the lease 
•abandonment requirement. A ll o f  these issues are commonly addressed in  Best Interest 
"Findings.

.../Th is  concludes A O G A ’s comments. We hope they are helpful. We would be glad to w ork w ith  
", you to ensure that the unconventional gas leasing program offers the same level o f  protection and 

assurance to the lessees, the public and the State as does Alaska’ s conventional o il and gas program.

i’ ' 4

t i  •

Sincerely,
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FISCAL N O TE
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B IL L  NO . HB531 CS(FIN)-DNR-Q&G-0

A N A L Y S IS  C O N T IN U A T IO N

Seclion 60 would allow all pending shallow natural gas applicants a one-time opportunity to convert to a noncompetitive exploration 
license application upon payment of an application fee of S1 per acre and with a 3-year work commitment equal to S3 per acre. This 
section would also require DNR to conduct a best interest finding process prior to issuing the license.

In order to convert pending shallow natural gas applications to exploration licenses, DNR would need to simultaneously work on at 
least three additional best interest findings. In order to do so, it will be necessary to add one additional temporary best interest 
finding writer and contract out major portions of at least three findings. DNR anticipates after completing these findings that 
additional funding will not be needed.

DNR anticipates that there would be three separate best interest findings to cover conversion of the shallow natural gas applications 
to exploration licenses.

Expenditures:
Natural Resource Sp. Ill ($80,000 Personal Services, $4,300 Contractual, S3,000 Supplies).
Travel for public hearings: $4,000.
Outside Contracts for portions of three best interest findings: $150,000 
Expenses Associated with public notice and printing best interest findings:
Printing findings: $1,400 
Postage $1,600 
Envelopes: $69
Public Notice (legal ads and display ads): $8,231 

(The Anchorage Daily News has general circulation in all areas of the state. The cost for a legal notice in the Anchorage Daily 
News is $404 per day (weekday). 9 x $404 = 53,636. Publication cost in a local paper is estimated at 5225. 9 x $225 = 52,025. 
Display ad in the Anchorage Daily News = 5614.70 x 3 = $1,844.10. Display ad in a local paper = 5242.00 x 3 = 5726)

Page_2_of 2
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(AS. E n v i r o n m e n t a l  P r o m o t i o n  A g e n c y
•h .

U n d e r g r o u n d  I n j e c t i o n  C o n t r o l  P r o g r a m  )
Recent Additions | Contact U s | P rint V ersion Search: E 3
ERA Home > W ater > Ground W ater & Drinkino W ater > Underground Injection Control Program  > 
Study o f Potential Impacts o f Hydraulic Fracturing o f Coalbed Methane W ells on Underground Sources 
o f Drinking W ater

S t u d y  o f  P o t e n t i a l  Im p a c t s  o f  H y d r a u l i c  
F r a c t u r i n g  o f  C o a l b e d  M e th a n e  W e l l s  o n  
U n d e r g r o u n d  S o u r c e s  o f  D r i n k in g  W a t e r

EPA is com pleting a study o f the possible impacts of 
hydrau lic fracturing on underground sources o f drinking 
w ater (USDW s). The Agency prepared a draft report on 
the pre lim inary results o f its investigation which focuses 
on hydrau lic fracturing used specifica lly for enhancing 
coalbed m ethane production. That report was published 
in A ugust 2002. EPA used existing sources o f 
inform ation, and consolidated pertinent data into a 
sum m ary report to serve as the basis fo r the study. 
Based on an analysis o f the inform ation collected, EPA 
has pre lim inarily found that the potentia l threats to public 
health posed by hydraulic fracturing o f coalbed methane 
w ells  appear to be sm all and do not jus tify  additional 
study.

C o n te n ts

Document C o llection 
Download background 
documents on the Study.

Related W eb Sites 
Visit other W eb sites with 
information on hydraulic 
fracturing.

Submit Information 
Submit information on 
potential effects o f hydraulic 
fracturing.

•  Read the Federal Register Notice for d irections 
on how to subm it com m ents

•  Executive Sum m ary (PD F  6  MB) - this is the 
corrected version

•  Read/Print The Com plete S tudy O n line

EPA received over 100 sets o f com m ent from citizens, 
industry, and states. We have review ed and addressed 
those comm ents. The final report w ill reflect changes 
resulting from public comm ent. P lease check this site 
period ica lly for the final report.

BAC KG R O U N D

P eer R eview P a nelists 
Background informalion on 
the expert peer review 
panelists and their 
qualifications.

11th Circuit Court D ecision 
Information on the 
Decem ber 2 1 , 2001 decision 
In support o f EPA's approval 
o f A labama's program under 
Section 1 42 5  o f the Sa fe  
Drinking W ater Act.

Prior to 1997, EPA had not considered regulating hydraulic fracturing because the 
Agency believed that th is well p roduction stim ulation process did not fall under the 
Underground Injection Control (U IC) program 's purview, nor under the jurisd iction 
o f the Safe Drinking W ater Act (SDW A).

In 1994, the Legal Environm ental Assistance Foundation (LEAF) challenged that 
interpretation because LEAF believed the State o f A labam a should regulate 
hydrau lic fracturing for coalbed m ethane developm ent as underground injection. 
LEAF petitioned EPA to w ithdraw  A labam a’s SD W A Section 1425 UIC program. 
EPA rejected LEAF ’S petition, and LEAF litigated. In 1997, the 11th C ircu it Court of 
Appeals ruled that hydraulic fracturing o f coalbeds in A labam a should be regulated 
under the SDW A as underground injection (LEAF v. EPA, 118 F. 3d 1467). The 
State w as required to m odify its UIC program , and in Decem ber 1999, EPA

http://www.epa.gov/safewater/uic/cbmstudy.html 4/8/2004
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approved this revision.

Since the 11th Circuit Court's decision, EPA has contacted and been contacted by 
citizens who expressed concern that practices associated with methane gas 
production from coalbeds has resulted in contamination of USDWs. EPA has been 
asked to support legislation which would exempt hydraulic fracturing from SDWA.

For more information, contact: Leslie Cronkhite, Drinking Water Protection 
Division, Environmental Protection Agency, Mail Code 4606, Ariel Rios Building, 
1200 Pennsylvania Avenue, NW„ Washington, DC 20460; Phone: (202) 564- 
3878; E-Mail: cronkhite.leslie@epa.gov.

You will need Adobe Acrobat Reader to view the Adobe PDF files on 
this page. See EPA's PDF page for more information about getting and 

using the free Acrobat Reader.

Safew ater Home | About O u r Office | Publications | C alendar | Links | Office o f W ater | En E spa flo l

EPA  Home | Privacy and Security Notice | C ontact U s

Last updated on W ednesday, March 3rd, 2 004  
URL : http://www.epa.gov/safewaler/uic/cbmstudy.htm l
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E x e c u t i v e  S u m m a r y

This report summarizes findings from the US Environmental Protection Agency’s (EPA) 
hydraulic fracturing study. The goal of this first phase of the study was to determine if a threat 
to public health as a result of underground sources of drinking water (USDW) contamination 
from hydraulic fracturing of coalbed methane (CBM) wells (herein known as hydraulic fractur­
ing) exists, and if so, is it high enough to warrant further study. Based on the information col­
lected, the potential threats to USDWs posed by hydraulic fracturing of CBM wells appear to be 
low and do not justify additional study.

This study is the most thorough effort conducted to review any impacts to public health as a result 
of USDW contamination from hydraulic fracturing. If risks from hydraulic fracturing of CBM 
wells were significant, we would expect to find instances of water well contamination from the 
practice. Instead, thousands of CBM wells are fractured annually and yet EPA did not find persua­
sive evidence that any drinking water wells had been contaminated by CBM hydraulic fracturing.

EPA also evaluated the theoretical potential for hydraulic fracturing to impact drinking water 
wells. In some cases, constituents of concern (see section ES-7) are injected into USDWs dur­
ing the course of normal fracturing operations. However, EPA’s determination is that the threat 
of contamination of drinking water supplies is low because concentrations are diminished by the 
ground water production aspect of coalbed methane development. Studies have found no 
observed breach of confining layers from hydraulically created fractures, consistent with theo­
retical understanding of fracturing behavior.

Although the threat to public health from hydraulic fracturing appears to be low, it may be feasi­
ble and prudent for industry to remove any threat whatsoever from injection of fluids. The use 
of diesel fuel in fracturing fluids by some companies introduces the majority of constituents of 
concern to USDWs. Water-based alternatives exist and from an environmental perspective, 
these water-based products are preferable.

E S - 1  H o w  D o e s  C B M  P l a y  a  R o l e  i n  t h e  N a t i o n ’s  E n e r g y  D e m a n d s ?

Coalbed methane mining began as a safety measure in underground coalmines to reduce the explo­
sion hazard posed by methane gas (Elder and Deul, 1974). In 1980, the U.S. Congress enacted a 
tax credit for non-conventional fuels production, including coalbed methane production, as part of 
the Crude Oil Windfall Profit Act. In 1984, there were fewer than 100 coalbed wells in the U.S.
By 1990, almost 8,000 coalbed wells had been drilled nationwide (Pashin and Hinkle, 1997). In 
1996, coalbed methane production in 12 states totaled about 1,252 billion cubic feet, accounting for 
approximately seven percent of U.S. gas production (U.S. Department of Energy, 1999). According 
to the U.S. Department of Energy, natural gas demand is expected to increase at least 45% in the 
next 20 years (U.S. Department of Energy, 1999). The rate of coalbed methane production is also 
expected to increase in response to the growing demand.

D R A FT  E valuation o f  Im pacts to U nderground  Sources
o f  D rink ing  W ater by H ydraulic Fracturing o f
C oalbed M ethane R eservoirs

A ugust 2002
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EPA reviewed geology in eleven basins, illustrated in Figure ES-1, throughout the US. The most 
actively producing basins are highlighted in red on the map and include the Powder River Basin in 
Wyoming and Montana, the San Juan Basin in Colorado and New Mexico, and the Black Warrior 
Basin in Alabama. Hydraulic fracturing is or has been used to stimulate CBM wells in all basins, 
although not frequently in the Powder River Basin. Table ES-1 lists the estimated number of active 
producing wells, production volume of methane gas, and our understanding of hydraulic fracturing 
activity in each of the eleven basins reviewed.

E S - 2  W h a t  I s  H y d r a u l i c  F r a c t u r i n g ?

Figure ES-2 illustrates a typical hydraulic fracturing event within a coalbed methane well. This 
diagram shows the fracture creation and propagation, as well as the proppant placement and 
fracturing fluid recovery stages.

A hydraulically created fracture acts as a conduit in the rock or coal formation that allows the 
oil or coalbed methane (one source of natural gas) to travel more freely from the rock pores to 
the production well that can bring it to the surface.

In the case of coalbed methane production, the gas is trapped in tiny, disconnected clusters of 
fractures (called "cleats") within a coal layer. The coal layer is typically sandwiched between

T a b l e  E S - 1 .  U . S .  C o a l  B a s i n s  P r o d u c t i o n  S t a t i s t i c s  a n d  A c t i v i t y  I n f o r m a t i o n

Basin
*Number of 

Producing Wells 
(Year 2000)

^Production of 
CBM in Billions of 

Cubic Feet 
(Year 2000)

Does Hydraulic 
Fracturing Occur?

San Juan 3,051 925 Yes
Black Warrior 3,086 112 Yes

Piceance 50 1.2 Yes
i Uinta 494 75,7 Yes

Powder River 4,200 147 Yes (in the past)
Central Appalachian 1,924 52.9 Yes

Northern Appalachian 134 1.41 Yes
Western Interior 420 6.5 Yes

Raton Basin 614 30.8 Yes j
Sand Wash 0 0 Yes (in the past)

Pacific Central 0 0 Yes (in the past)
’ Data provided by GTI and EPA Region Offices jj

D R A FT E valuation o f  Im pacts to U nderground Sources
o f  D rinking W ater by H ydraulic Fracturing o f
C oalbed  M ethane R eservoirs
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layers of dense rock, such as shale, sandstone or limestone, which prevents the coalbed methane 
from migrating up and away from the coal. To extract the coalbed methane, a production well 
is drilled through the rock layers to intersect the coal seam containing the gas. Next, a fracture 
must be created in the coal seam to intersect the tiny, gas-bearing fractures and create a pipeline 
through which the coalbed methane can travel to the well so it can be brought to the surface.

F i g u r e  E S - 1 .  L o c u s  M a p  o f  M a j o r  U . S .  C o a l  B a s i n s

PICE ANCE

SAN JUAN

To create such a fracture, a thick, water-based fluid is pumped into the coal seam at a gradually 
increasing rate. At a certain point, the coal seam will not be able to accommodate the fluid as 
quickly as it is being injected. When this occurs, the pressure is high enough that a fracture is cre­
ated. A propping agent, usually sand (commonly known as “proppant”), is pumped into the frac­
ture so that when the pumping pressure holding the fracture open is released, the fracture does not 
close completely because the proppant is “propping” it open. The resulting fracture filled with 
proppant is a conduit through which coalbed methane trapped in the formation can flow to the well.

Production begins when pumping of the well begins. Ground water is produced from the coal 
seam, decreasing the pressure and allowing methane to de-sorb from the coal matrix itself 
(Gray, 1987). Contrary to conventional gas production, the percentage of water produced 
declines with increasing coalbed methane production. In some basins, huge volumes of ground 
water are produced from the production well.

D R A FT Evaluation o f  Im pacts to U nderground Sources
o f  D rinking W ater by H ydraulic F racturing o f
C oalbed M ethane R eservoirs
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Fracturing Flu id 
In jection

CD
Fracture

Fracturing F lu id In jec tion :
1. Fracturing fluid is injected into the targeted 

coal seam.
- Fluid causes a pressure buildup that creates 
and propagates the fracture away from the well 
perpendicular to the direction o f least 
principal stress.

F racture P ropagation :
2. Fluid m3inly migrates in the direction of the 

propagated fracture, however fluid leakoff 
occurs out into the formation through 
existing fractures.
P roppan t P lacem ent:

3. Once fracture propagation is complete, 
gelled fluid carrying a proppant (typically sand) 
is introduced into the formation to prop
the fracture open. Fracture propagation and proppant 
injection are one continuous process.________________

Fracturing Fluid j  
In jection •]

Direction of Force 
acting on formation 
as a resell of fluid pressure

Direction of 
Fluid Flow

Gelled

Noi to Scale

G elled  Fluid 
and P roppant

Fluid R ecove ry  / Dewatoring 
4. After completion o f proppant placement, the fluids are pumped back 

or recovered. Proppant remains in the fracture, along with some 
entrapped fluids. Water is a lso  extracted to reduce the hydrostatic 
pressure in the formation so  that gas flow can commence.F luid R eco ve ry  I 

Cawatering *■ 
(F low back )

Figure ES-2. A Graphical Representation of the Hydraulic Fracturing Process 
in Coalbed Methane Wells
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M ethane  P r o d u c t io n
5. The flowback process initiates methane gas 

flow out of the formation.
Produclion from the well commences.M eth ane  

E x t ra c t io n  .
o
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ES-3 Why Is EPA Evaluating Hydraulic Fracturing?

Figure ES-3. Direct Fluid Injection into 
a USDW  (Coal within USDW )
Step 1:
Fracture Fluid is Injected into Coalbed Seams

Fracturo Fluid 
Injected 

Coalbed Methane I 
Production Well ■

Water Supply Well

EPA’s Underground Injection Control (UIC) Program is authorized by the Safe Drinking Water 
Act (SDWA) to protect public health from threats arising from contamination of USDWs result­
ing from underground injection activities. Underground injection is the subsurface emplacement 
of fluids through a well bore. However,
SDWA does not authorize EPA to regu­
late oil and gas production practices.

A USDW is defined as an aquifer or it’s 
portion that:

A.
1. supplies any public water system;

or
2. contains sufficient quantity o f  

ground water to supply a public 
water system; and
i. currently supplies drinking 

water for human consumption; or
ii. contains fewer than 10,000 

milligrams per liter (mg/L) total 
dissolved solids (TDS);

and
B. is not an exempted aquifer.

Although aquifers with greater than 500 
mg/L TDS are rarely used for drinking 
water supplies, it is believed that impos­
ing protection for waters with less than 
10,000 mg/L TDS will ensure an ade­
quate supply (through treatment) for 
present and future generations.

EPA initiated the hydraulic fracturing 
study in response to concerned citizens 
and the 11th Circuit Court’s decision in 
LEAF v. EPA, 118F.3d 1467, which 
ruled that the State of Alabama must 
regulate hydraulic fracturing in order to 
retain authority of its State UIC 
Program. Members of Congress also 
wanted EPA to collect more information 
to evaluate any public health risks asso­
ciated with hydraulic fracturing.

Direction of Ground Water Flow

Step 3:
Fluid Stranded as Production Resumes

Direction of Ground Wotor Flow

D R A FT  E valuation  o f  Im pacts to U nderground Sources
o f  D rinking W ater by H ydraulic Fracturing o f
C oalbed  M ethane R eservo irs
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This study is narrowly focused to address hydraulic fracturing of CBM wells. It does not 
address all hydraulic fracturing practices, because (1) the 11th Circuit Court’s decision was spe­
cific to CBM production; (2) CBM wells tend to be more shallow and closer to USDWs than 
conventional oil and gas production wells (1,000s of feet below ground surface [bgs] rather than 
10,000s of feet bgs); and (3) EPA has not heard concerns from citizens regarding any other type 
of hydraulic fracturing. The study also does not address other concerns surrounding CBM pro­
duction such as ground water removal or production water discharge

Step 2:
Fracture Created

Step 4:
Stranded Fluid Migration

Dlroction of Ground Walor Flow

ES-4 W hat Was EPA’s Project 
Approach?

EPA designed the hydraulic fracturing 
study to have three possible phases, 
narrowing the focus from general to 
more specific as findings warrant. 
This report describes the findings 
from the Phase I efforts, a limited- 
scope assessment of potential threats 
posed from hydraulic fracturing using 
existing information.

The goal of EPA’s hydraulic fracturing 
Phase I study is to determine if a threat 
to public health as a result of USDW 
contamination from hydraulic fractur­
ing exists, and if so, is high enough to 
warrant further study. The threat to 
public health from USDW contamina­
tion was defined by the presence or 
absence of documented contamination 
cases stemming from hydraulic fractur­
ing, or a clear immediate contamina­
tion threat to drinking water wells.

EPA’s approach for evaluating the 
threat to public health was to review 
claimed incidents of drinking water 
well contamination as well as evalu­
ate the theoretical potential for 
hydraulic fracturing to impact drink­
ing water wells. We evaluated two 
potential mechanisms, illustrated in 
Figures ES-3 and ES-4, by which

D R A FT  E valuation o f  Im pacts to U nderground Sources
o f  D rink ing  W ater by H ydraulic F racturing o f
C oalbed M ethane R eservoirs
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hydraulic fracturing may threaten USDWs: (1) the injection of fracturing 'fluids directly into a 
USDW, and (2) the creation of a hydraulic communication through a confining layer between 
the target coalbed formation and adjacent USDWs located either above or below.

ES-5 How Do Fractures Grow?

In many coalbed methane-producing 
regions, the target coalbeds occur within 
USDWs, and the fracturing process 
injects stimulation fluids directly into 
the USDWs. In other production 
regions, target coalbeds are adjacent to 
the USDWs that exist either higher or 
lower in the geologic section. Vertical 
fracture heights in coalbeds have been 
measured in excess of 500 feet and 
lengths can reportedly reach up to 1,500 
feet. Fracture heights vary widely 
depending on the basin geology. For 
instance, in the Central Appalachian 
basin, fracture heights can be as small 
as two feet and lengths are typically in 
the range of 200 to 300 feet from the 
well bore (Halliburton, Inc., 2001). 
Hydraulic fracturing in coalbed methane 
formations in the Black Warrior basin 
can create fractures that are taller than 
they are long depending on the number 
of coal seams targeted and the strength 
of the intervening layers (Morales et al., 
1990; Zuber et al., 1990; Holditch et al., 
1989; Palmer etal., 1991, 1991a, 1993). 
The potential exists for fractures to 
extend from coalbeds into adjacent 
USDWs, which could increase commu­
nication between stratigraphic sections. 
Fractures generally will not penetrate 
confining layers separating coalbeds and 
overlying aquifers.

Once fracturing fluids are injected, 
either directly or indirectly, local geo­
logic conditions may interfere with their

Figure ES-4 . Fracture Creates Connection to USDW

Step 1:
Fracture Fluid is Injected into Coalbed Seams

Fracture Fluid 
Injected 

Coalbed Methane I 
Production Well

Water Supply Well >

Diroction c! Ground Wator Flow

Step 3:
Fluid Stranded as Production Resumes

Ffacluro Fluid 
Extracted

Diroction ot Ground Wator Flow

D R A FT E valuation o f  Im pacts to U nderground Sources
o f  D rinking W ater by H ydraulic Fracturing o f
C oalbed M ethane R eservoirs

A ugust 2002

E S-8



EPA 816-D -02-006

complete recovery. This may result in fracturing fluids being “stranded” in a USDW. 
Subsequent coalbed methane production creates a flow back regime that should contain ground 
water flow within the zone of influence surrounding the well. Any fluids not captured during 
production are presumably trapped due to low permeability within the formation. Low perme­
ability limits ground water flow in both directions -  toward the production well, which pulls 
ground water toward it and away from the production well.

Step 2:
Fracture Created (Breaking Through Confining Unit)

Coaibod Methane 
Production Well

Direction of Ground Water Plow

Step 4:
Stranded Fluid Migration in Coal Formation and USDW

Walor Supply Wol!

Coaibod Methane 
Production Well    x U

Diroction of Ground Wotor Flow

The extent of a fracture is controlled 
by the characteristics of the geologic 
formation, the fracturing fluid type 
used, the pumping pressure, and the 
depth at which the fracturing is being 
performed. The fracture initiates from 
the well and extends out as two sepa­
rate wings in opposite directions. 
Whether the fracture grows higher or 
longer is determined by the surround­
ing rock properties. A hydraulically 
created fracture will always take the 
path of least resistance through the 
coal seam and surrounding forma­
tions.

ES-6 What Is In Hydraulic 
Fracturing Fluids?

Fracturing fluids consist of primarily 
water or inert foam, such as nitrogen 
or carbon dioxide. Fluids also usually 
contain additives designed to improve 
performance of the fluid. Components 
of fracturing fluids are stored and 
mixed on site (Figures ES-5 and ES-6 
show fluids stored in tanks at CBM 
well locations.) Table ES-2 lists addi­
tives available and any constituents of 
concern that may be in the additives, 
This information was obtained from 
material safety data sheets (MSDS) by 
EPA. Diesel fuel is the additive which 
contains most of the constituents of 
concern. It is used as an alternative to 
a water-based polymer gel. Much
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more gel can be dissolved in diesel as compared to water, reducing the cost required to transport 
the fracturing fluids. Water and any additives are typically pumped from the storage tanks to a 
manifold system placed on the production wells where they are mixed and then injected into the 
coal formation (Figure ES-6). Coalbed fracture treatments typically use 50,000 to 350,000 gal­
lons of various fracturing fluids, and from 75,000 to 320,000 pounds of sand as proppant 
(Holditch et al., 1988 and 1989; Jeu et al., 1988; Hinkel et al., 1991; Holditch, 1993; Palmer et 
al., 1991, 1993, and 1993a). The volumes of constituents of concern and the ultimate concentra­
tion at which they are injected into the ground vary, but chemical additives make up only a small 
fraction of the overall fluid mixture. EPA estimated the concentrations of chemicals of concern 
in fracturing fluids at the point of injection using mid-range volumes reported by service compa­
nies. Table ES-3 presents the estimated concentrations and compares them to drinking water or 
ground water standards.

Studies observed that for fracture stimulations in conventional production formations, 25 to 65 
percent of fracturing fluids are recovered during flowback (Mukhergee et al. 1995; Samuel et al. 
1997; Willberg et al. 1997 and 1998). In a study specific to coalbed methane production, Palmer 
et al. (1991a) reported a 61 percent recovery of fracturing fluids after 20 days of production and 
projected that 20 to 30 percent would remain in the formation. To inform our decision, EPA esti­
mated the concentrations of constituents of concern at the edge of a fracture considering only 
dilution effects and assuming 60 percent of fluid was recovered. We estimated concentrations

decreased to 30 
times less than those 
at point of injection 
-  a significant drop 
at a relatively short 
distance from the 
production well.
Any constituent of 
concern would have 
to migrate long dis­
tances, both vertical­
ly and horizontally, 
before reaching an 
exposure point.

Methane production 
requires the removal 
of ground water; 
thus, in active 
coalbed methane 
wells the lowest

pressure is typically in the CBM production well. Ground water will flow in the direction of the 
lowest pressure. This pressure dynamic should prevent un-recovered fracturing fluids from 
migrating beyond the influence of the CBM well.

Figure ES-5. The fracturing fluids are stored on site in large, upright storage tanks 
and in truck-mounted tanks.
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ES-7 Are Coalbeds 
Located within 
USDWs?

EPA reviewed the 
geology of eleven 
basins to determine if 
coalbeds are co-locat- 
ed with USDWs and 
to understand the 
coalbed methane 
activity in the area.
If coalbeds are locat­
ed within USDWs, 
then any fracturing 
fluids injected into 
coalbeds have the 
potential to contami-

Figure ES-6. The fracturing fluids, additives, and proppant are pumped from the nate the USDW As
storage tanks to a manifold system placed on the wellhead where they are mixed described previously,
just prior to injection. a USDW is not nec­
essarily currently used for drinking water and may contain ground water not suitable for drinking 
without treatment, EPA found that ten of the eleven basins likely lie, at least in part, within 
USDWs. Table ES-4 identifies coalbed basin locations in relation to USDWs, and summarizes 
evidence used as the basis for the conclusions.

ES-8 Did EPA Find Any Cases of Contaminated Drinking Water Wells Caused by 
Hydraulic Fracturing in C BM  Wells?

EPA reviewed studies and follow-up investigations conducted by State oil and gas agencies in 
response to citizen reports that CBM production resulted in water quality and quantity incidents. 
EPA found no confirmed cases of drinking water well contamination or water loss as the result of 
the hydraulic fracturing process.

EPA received reports of drinking water well problems associated with coalbed methane develop­
ment (see Table ES-5) from:

• San Juan Basin (Colorado and New Mexico)
• Powder River Basin (Wyoming and Montana)
• Black Warrior Basin (Alabama)

Central Appalachian Basin (Virginia and West Virginia).
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Table ES-2. Summary of MSDSs1 for Hydraulic Fracturing Fluid Additives
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1 MSDS « Material Safetv Dais Sheets, lists of hazardous chemical constituents in industrial nroducts.
They provide both workers and emergency personnel with the proper procedures for handling or working with a particular substance. 
MSDS's include information such as physical data (melting point, boiling point, flash point etc.), toxicity, health effects, first aid, 
reactivity, storage, disposal, protective equipment, andspilldcak procedures.
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Table ES-3. Estimated Concentrations at the Point of Injection of Constituents of 
Concern in Hydraulic Fracturing Fluids
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Table ES-4. Evidence In Support Of Coal-USDW Co-Location In U.S. Coal Basins

B asin Is co a l fo u n d  
w ith in  th e  USDW ? E x p lan a tio n  a n d /o r  e v id e n c e

S an  Ju an Yes
A largo aroa of (ho Froittand system produces water containing less than 10,000 mg/L i 
TDS. tho walrr quahy crrtoria for o USDW. Anatysos taken from a selected coal won area 
show that tho majority of wolls (16 of 27 woBs) produce water containing loss than 10.000 
mg/L TDS (Katsor ot al., 1994).

Black W arrior Yes

Almost oil waters of tho PottsviCo oqutfer contain less than 10.000 mg/L TDS. and mcM 
watsre m tho PottsviHo How systoms contain loss than 3,000 mg/L TDS. ovon within tho 
deepor, mothano-target a>al seams such as the Mary Leo bods (Pashin ot a t. 1991; 
Paahh ond HmWo. 1997).lnthd early 1990'a. several authors reported fresh water 
production fron coaibod wolis at ratoa up to 30 gallons per mnute (summarized in Pashin 
ot al.. 1891; Ellard et a!.. 1992).

P icean ce Unlikely

Tho stratigraphic separaton botwoen tho coal gas boanng zono and tho bwor aquifer 
system in tho Groen Rrvor Formalon is approxxnately 6.400 feet. The major coalbed 
mothano target, tho Cameo-Whecler-Fairf»old coal zone lies roughty 6.000 font botow tho 
giound surface In a  largo portion of tho basin (Tyler et at.. 199D). A composrto wator 
quality sompio takon from 4.637 to 5,430 foet deep within tho Camoo Coal Group in tho 
Williams Fork Formation exhibited o TDS lovul of 15,500 mg/L (Graham. CDWR. porsonol 
communication 2001). Tho producod v/ator from coaibod mothano oxtracton in tho 
Picoanco Basin is of such low quality that it must bo disposed of in evaporation ponds or 
ro-injedod into tho formation from which it came, or at ovon greater depths (Tessm, 2001)

Uinta Likely
Produdon wators from coal seams ot the higher elovaton Costlegatu Field wtlhm the 
Blackhawk Formation appear to hovo TOS levots of aboul 5.000 mg/L (Quarterly Review, 
1993).

Pow der R iver Yes

A report prepared by tho US Geological Survoy showed that samples of wctor CO* 
produced from 47 COM wells in the Powder Rivor Basin all had a TDS of loss than 
l u.OOO mg/L (Rico of •>!.. 2000) j 
Tho water producod by coaibod mothano wells In tho Powdor Rrver Cool Field oommonfy 
meets drinking water standards. In fad, produdon waters such os those have boon 
proposod as a separate or supplemental source for municipal drinking watur in some 
areas (DoBruin ot al., 2000)

C entral A ppalachian Likely
Depths of coal groups are coincident with fresh water in at loast two cl tho stales within 
tho ovorall basin (Ketafant ot a l , 19B8; Wilson, 2001; Fostor. 1980; Hopkins, 1966 and 
USGS. 1973).
Anecdotal information suggests that private wolls in Virginia ore sooenod within coal 
coams (Wilson, VDMME. 2001). 1

Northern A ppalachian Yes
Tho depth of each coal group within tho b3sm is coincident with the depths ot USDWa 
(Ketafant ot at., 1988; Plan, 2001; Fostor, 1980; Hopkins, 1996, USGS, 1973; Sodam and 
Stoln, 1970, USGS. 1971; Dugon. 1985).
Wator quality data from eight historic Northom Appalachian Coal Basn pro.octs show that 
TDS lovols wore below 10.000 mg/L (Zobrowili  ot al.. 1991)

W estern  Interior
Arkoma

Cherokee 

Forest City

Yes (in A rkansas) 
Unlikely (in O klahom a)

Tho dopths of coal bods within tho State of Arkansas are coincident with depths to fresh 
wator (Andrews et al. 1999; Cordova, 1963; Fnodman. 1982; Ouartorty Reviow, 1993). 
Basod on mops provided by tho Oklahoma Corporation Commission (2001) as to tho 
dopths of ihe 10,000 mg/L of TDS ground wator qualify boundary in Oklahoma, the 
location of coaibod mothano woUi end USDWs would most likely not comcido in 
Oklahoma. This is based on dopths to coals typically greater than 1,000 foet (Andrews ot 
al. 1990) and depths to the base of tho USDW typically shallowor than 900 foot (OCC 
Oopth to Baso of Treatable Water Map Series. 200t).

Yes
Tho depths of coal bods within tho Sloto of Kansas are coincident with depths to frosh 
wa'.or (Quarterly Review. 1993; McFartano. 2001; DASC. 2000)

Unlikely
The shallow thickness of the aquifor suggosts that there is significant soporaton horn tho 
doepor coalbeds within tno basm (Bostic ot al, 1993; DASC. 2001; Condra ana Rood. 
1959; Ftoworday et at. 1998).

R aton Basin Yes
Wator quality results from coalbed mothano wolis in tho Raton Basin demonstrate TOS 
cor.tont of loss than tO.ODO mg/L. Nearly ell woBs survoyod show a TDS of lesa than 
2.500 mg/L. and more than half had TDS of loss than 1,000 mg/L (Nat Wat. Sum , 1984).

S an d  W ash Yes

Two gas companio3 producod water from coals that showed TDS levels botow 10.000 
mg/L
At Craig Dome In Moffat County Cockrell O'l Corporation dnllod 16 coaibod mothano 
wolls Tho wells yielded largo volumes of frosh wator with TDS <1.000 mg/L (Colorado Oil 
and Gas Commission wob siM, 2001).
Fuolco was oporating 11 we is along Chorekoo orch. Wator pumped from tho wolls 
contained 1,800 mgA. of TC-S ond was discharged to tho ground with a NPDES permit 
IQuartorty Roviow. 1993).

1

Pacific C entral Yes

3ata demonstrating the co-tocabon of a coal seam and a USDW was lound for Pierce 
County. Water quality Inormalon from four gas tost welts mdicalos TDS levols between 
1330 and 1660 mg/L, wall below 10.000 mg/L (Dion, 1984).
Wells in tho Basahs commonly yield 150 to 3,000 gallons per minute. Total dissolved 
solds in the water produced generally rango from 250 to 500 mg/L (Don. 1984).
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Water quantity complaints are the most predominant cause for complaint by private well owners. 
EPA received reports from concerned citizens from each area with significant coalbed methane 
development. Taken on a case-by-case basis, investigations of water well contamination incidents 
conducted by the states do not provide evidence that hydraulic fracturing of CBM wells has impact­
ed drinking water wells. Several other factors may contribute to ground water problems such as 
various aspects of resource development, naturally-occurring conditions, population growth and 
historical practices.

ES-9 What Are EPA’s Conclusions and Recommendations?

EPA’s approach for evaluating the threat to public health was an extensive information collec­
tion and review of empirical and theoretical data.

Based on the information collected, the threats posed by hydraulic fracturing of CBM wells to 
USDWs are low, and do not justify additional study. A Phase II effort would not likely provide 
any new information that would redirect the Phase I findings -  those being a lack of contamina­
tion incidents and low potential for hydraulic fracturing to threaten human health through the 
contamination of USDWs. Therefore, the apparent risk to public health from hydraulic fractur­
ing is not compelling enough to warrant expending resources on a Phase II effort.

Finally, it is important to note that States with primacy for their UIC programs enforce and have 
the authority to place controls on any injection activities that may threaten USDWs. With the 
expected increase in CBM production, additional data collection may become valuable in the 
future, if development leads to injection of fracturing fluids into USDWs that are simultaneous­
ly used as drinking water sources. The Agency is committed to working with states to collect 
relevant data to monitor this issue.
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T a b l e  E S - 5 .  S u m m a r y  o f  R e p o r t e d  I n c i d e n t s  t h a t  A s s o c i a t e  W a t e r  

Q u a l i t y / Q u a n t i t y  w i t h  C o a l b e d  M e t h a n e  ( C B M )  A c t i v i t y

Basin W ater C ontam ination 
A sso c ia te d  with M ethane

W ater C ontam ination  
A sso c ia ted  with 
F racturing  F luids

San Ju an  B asin
(New Mexico, 

Colorado)

• Increased methane and 
hydrogen sulfide in water wells, 
pumphouses, and homes.

• Claims of data showing 
methane concentrations in 
wells increased by 1000 ppm.

• Improperly abandoned wells 
lead to methane migration from 
deep coal seams to shallow soils.

Information not available

P ow der R iver
(Wyoming, Montana)

• Methane causes drinking water 
to froth and bubble.

Information not available

Black W arrior
(Alabama)

• Drinking water well was hissing 
due to a high concentration of 
methane gas. Water also had 
a strong, unpleasant odor.

• Citizen believes drinking water 
well became contaminated with 
a brown, slimy, petroleum­
smelling fluid after recovered 
fracturing fluid drained from a 
CBM well site to an area near 
this homeowner's house.

Centra! A ppalachian
(Virginia, West Virginia)

• Well water contaminated by 
methane gas had bad taste 
and odor.

• Fish kills believed to be a result 
of fracturing fluid discharged 
into streams.

• VA DMME states that soap 
bubbles in residential water 
fixtures are linked with 
production well drilling. —
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Water Contamination 
Reported Without 

O' Specific Mention of 
CBM Activity

Water Depletion or 
Loss Associated with 

CBM Activity

Non-Water Related 
Impacts Associated 
with CBM Activity

• Appearance of anaerobic 
bacteria in wells and 
transient appearance of 
particulates.

> • Black water believed to be 
due to pulverized coal.

• Cloudy water with grayish 
sediment found 2 days 
after fracturing.

• Complaints of loss of water 
due to CBM development.

• Impacted vegetation,

> Information not available

• Loss of water in wells from 
CBM development.

• Aquifer dropped up to 200 feet 
in some areas.

• Discharged water creates 
artificial ponds and swamps not 
indigenous to region.

• Coal ignites from lightning and 
creates underground fires that 
burn because of dewatered 
aquifer. This creates toxins and 
carcinogens that could 
contaminate water.

• Well water with milky 
white substance and 
strong odor.

• Well water with black 
fines, globs of black

> jellied grease and 
smelled of petroleum.

• Well water turned brown 
and had long, slimy tags 
of floating gunk.

Information not available

• Citizen believed recovered 
hydraulic fracturing fluid was 
allowed to run off-site.
She noticed animal/plant life 
impacted.

• Private well contamination 
by oily films, soaps, iron 
oxides precipitates, black 
sediments, bad odor and 
taste, diesel fuel smells, 
and murky water.

• Soap bubbles flowing 
from residential 
household fixtures.

• Resident provided EPA 
with well water sample 
that was translucent with 
dark gray color and dark 
black sediments.

• Average of 10-12 complaints 
per year to Virginia Dept of 
Mines, Minerals, and Energy 
involve reports of water 
supplies diminishing or 
disappearing entirely.

• Over 380 homes in Buchanan 
County without potable water as 
a result of CBM development.

• Residents develop rashes from 
showering.

• Miner burned from acid that 
seeped into mine shaft.

D R A FT  Evaluation o f  Im pacts to U nderground Sources
o f  D rinking W ater by H ydraulic F racturing o f
C oalbed  M ethane R eservoirs

A ugust 2002

E S -1 7



EPA  S 1 6 -D -0 2 - 0 0 6

REFERENCES

Andrews, Richard D., Cardott, Brian J., and Storm, Taylor. 1998. Tlie Hanshome Play in Southeastern Oklahoma: regional and detailed sandstone reservoir analysis and 
coalbcd-mcthanc resources. Oklahoma Geological Survey, Special Publication 98-7.
Bostic, Joy I.., Brady, L. L., Howes, M. R., Burchett, R. R., and Pierce, B. S. 1993. Investigation of the coal properties and the potential for coal-bed methane in the Forest 
City Basin. U S. Geological Survey, Open File Report 93-576.
Colorado Oil and Gas Conservation Commission. 2001. http://www.oil-gas.state.co.uV
Condta, G. E. and Reed, E. C. 1959. The geological section of Nebraska. Nebraska Geological Survey Bulletin Id A, 1959.
Cordova, Robert M. 1963. Reconnaissance of the ground-water resources of the Arkansas Valley Region, Arkansas. Contributions to the Hydrology of the United Slates,
Geological Survey Water-Supply Paper 1669-BB, 1963.
DASC website. 2001. Kansas elevation map. http://gisdasc.kgs.ukans.eilu/dasc/kanvicw.html 
DASC website. 2001. Ozark Aquifer base map. http://gisdase.kgs.ukans.edu/dasc/kanview.hlml
DeBruin, Rodney H., Lyman, Robert M., Jones, Richard W„ and Cook, Lance W. 2000. Information Pamphlet 7. Wyoming Stale Geological Survey.
Dion, N. P. 1984. Washington Ground-Water Resources. In National Water Summary, U.S. Geological Survey Water-Supply Paper No. 2275, pp. 433-438.
Duigon, Mark T. and Smigaj, Michael J. 1985. First report on the hydrologic effects of underground coal mining in Southern Garrett County, Maryland, U.S. Geological 
Survey Report of Investigations No. 41.
Elder, C.H. and Dcul, M. 1974. Dcgasificalion of the Mary Lee coalbed near Oak Grove, Jefferson county, Alabama, by vertical borehole in advance of mining; U.S. 
Bureau of Mines Report 7968.
Ellard, J.S., Roark. R.P., and Ayers. W.B. 1992. Geologic controls on coalbed methane production: an example from the Poltsvillc formation, Black Warrior Basin,
Alabama USA. Symposium on Coalbed Methane Research and Development in Australia. James Cook University, p. 45-61.
Federal Register, 2000. Volume 65. #1432, pp. 45774-45775. July 25,2000.
Flowcrday, C. F., Kuzclka, R. D., and Pederson, D. T., compilers. 1998. The Ground Water Atlas of Nebraska.
Foster, James B. 1980. Fresh and saline ground-water map of West Virginia. U. S. Geological Survey, West Virginia Geological and Economic Survey, Map WV-12.
Friedman, Samuel A. 1982. Determination of reserves of methane from coalbeds for use in rural communities in eastern Oklahoma. Oklahoma Geological Survey, Special Publication 82-3, 1982.
Gas Research Institute, 1995, Fracturing Experience at the Rock Creek Multiple Coal Seams Project; Topical Report, prepared by S.W. Lambert, J.L. Saulsberry, P.F. Stcidl, 
M.W. Conway, and S.D. Spafford, July 1995.
Graham, G. 2001. Colorado Division of Water Resources, personal communication.
Gray, Ian. 1987. Reservoir engineering in coal scams: the physical process of gas storage and movement in coal scams; SPE Reservoir Engineering, v. 2, no. I, pp. 7-14. 
Halliburton. 2001. Hydraulic fracturing sue visit notes. Central Appalachian Basin, Slate of Virginia.
Ihnkel, J.J., Ntmcrick, K.H., England, K., Norton, J.C., and Roy, M., 1991, Design and evaluation of stimulation and workover treatments in coal seam reservoirs;
Proceedings 1991 Coalbed Methane Symposium, University of Alabama (Tuscaloosa), Tuscaloosa, p. 453-458.
Holditch, S. A., Ely, J.W., Semmelbeck, M.E., Carter, R.H., Hinkle, J., and Jeffrey, R.G., 1988, Enhanced recovery of coal'oed methane through hydraulic fracturing; SPE 
Paper 18250, Proceedings 1988 SPE Annual Technical Conference and Exhibition (Production Operations and Engineering), p. 689.
Holditch, S. A., Ely, J.W., and Carter, R.H. 1989. Development of a coal seam fracture design manual; Proceedings, 1989 Coalbed Methane Symposium, Tuscaloosa,
Alabama, pp. 299-320.Zcbrowitz, M. J., Kclafanl, J. R., and Boyer, C. M. 1991. Reservoir characterization and production potential of the coal scams in Northern and 
Central Appalachian Basins. Proceedings of the 1991 Coalbed Methane Symposium, The University of Alabama/Tuscaloosa, May 13-16,1991.
Holditch, S.A., 1993, Completion methods in coal-seam reservoirs; Journal of Petroleum Technology, v.45 n.3 (March 1993), pp. 270-276.
Hopkins, Herbert T. 1966. Fresh-saline water interface map of Kentucky. U. S. Gculogical Survey, Kentucky Geological Survey, Scries X.
Jcu, S.J., Logan. T.L., and McBane, R.A., 1988, Exploitation of deeply buried coalbed methane using different hydraulic fracturing techniques; SPE paper 18253,
Proceedings 63rd Annual Technical Conference (Houston).
Kaiser, W.R, and Scott, A.R. 1994. Hydrologic setting of the Fort Union Formation, Sand Wash Basin. Report of Investigations - Geologic and Hydrologic Controls on 
Coalbed Methane, Texas, University, Bureau of Economic Geology, 220, pp. 115-125.
Kclafanl, J. R., Wicks, D, E., Kuuskraa, V. A. March 1988. A geologic assessment of natural gas from coal seams in the Northern Appalachian Coal Basin. Topical Report 
- Final Geologic Report (September 1986 - September 1987).

D R A F T  E va lu a tion  o f lm p a c t s  to U nd e rg ro u nd  S ou rces
o f  D r in k in g  W a te r by  H yd ra u lic  F rac tu ring  o f
C oa lb ed  M ethane R e se rv o irs

August 2002 

ES-18

http://www.oil-gas.state.co.uV
http://gisdasc.kgs.ukans.eilu/dasc/kanvicw.html
http://gisdase.kgs.ukans.edu/dasc/kanview.hlml


■Ilf f  H—HHBBG

EPA 816-D -02-006

Macfarlane, A. 2001. Kansas Geological Survey, personal communication.
Morales, R,ll, McLennan, J.D., Jones, A.H., and Schraufnagcl, R.A. 1990. Classification of treating pressures in coal fracturing; Proceedings of the 31st U.S. 
Symposium on Rock Mechanics, 31, pp. 687-694.
Muklicrjcc, llcmantaand Cudney, Greg. 1993. Extension of acid fracture penetration by drastic (luid-loss control. JPT Journal of Petroleum Technology.
45(2): 102-105.
National Water Summary. 1984. Hydrologic events, selected water-quality trends, and ground-water resources. United States Geological Survey Water-Supply 
Paper No. 2275.
Oklahoma Corporation Commission, Depth to Base of Treatable Water Map Series, 2001.
Palmer, I.D., King, N.S., and Sparks, D.P. 1991. The character of coal fracture treatments in Oak Grove field, Black Warrior basin, SPE paper no. 22914,
Proceedings, 1991 Society of Petroleum Engineers annual technical conference and exhibilion, pp.277-286.
Palmer, ID, Fryar, R.T., Tiunino, K.A., and Puri, R. 1991a. Comparison between gcl-fracture and water-fracture stimulations in the Black Warrior basin; 
Proceedings 1951 Coalbed Methane Symposium, University of Alabama (Tuscaloosa), pp. 233-242.
Palmer, I.D., King, N.S., and Sparks, D.P. 1993. The character of coal fracture treatments in the Oak Grove field, Black Warrior basin; In Situ, Journal of Coal 
Research, v.17 (3), pp. 273-309.
Palmer, I.D., Lambert, S.W., and Spitler, J.L, 1993a. Coalbed methane well completions and stimulations. Chapter 14 of AAPG Studies in Geology 38, pp. 303- 
341.
Pashin, J.C. and Hinkle, F. 1997. Coalbed Methane in Alabama. Geological Survey of Alabama Circular 192,71pp.
Pashin, J.C., Ward, W.E., Winston, R.B., Chandler, R.V., Bolin, D.E., Richter, K.E., Osborne, W.E, and Samccki, J.C. 1991. Regional analysis of the Black Crcck-
Cobb coalbed methane target interval, Black Warrior Basin, Alabama. Alabama Geological Survey Bulletin 145, 127pp.
Platt, Steve. January, 2001. U.S. EPA Region 3, personal communication.
Quarterly Review. 1993. Coalbed methane - stale of the industry. Methane From Coal Scams Technology, August, 1993.
Rice, C. A., Ellis, M.S., and Bullock, J.H., Jr. 2000. Water co-ptoduced w ith coalbed methane in the Powder River Basin, Wyoming: preliminary compositional 
data. U.S. Geological Survey Opcn-File Report 00-372.
Samuci, M., Card, Roger J., Nelson, Erik B„ Brown, Ernest J., Vinod, P.S., Temple, Harry I., Oi Ou, Fit, Dan K. 1997. Polymer-free fluid for hydraulic fracturing. 
Procccdings-SPE Annual Technical Conference and Exhibition, October 5-8, 1997, Society of Petroleum Engineers, p. 553-559.
Sedam, A. C.. and Stein, R, 13. 1970. Saline ground-water resources of Ohio. Hydrologic Investigations Atlas HA-366, Department of the Interior, U. S. Geological 
Survey.
Tessin, Robert. 2001. Colorado Oil and Gas Conservation Commission, personal communication.
Tyler, R., Scott, A. R. and Kaiser, W. R. 1998. Defining coalbed methane exploration fairways: An example from the Piccance Basin, Rocky Mountain Foreland.
Western United Stales, Conference Document, March 2’-25. liitp://georef.cos.com/cgi-bln/gelRcc?un=200l-0l2340
U.S. Department of Energy. 1999. Environmental Benefits of Advanced Oil and Gas Exploration and Production Technology, Office of Fossil Energy, p 8.
United Slates Geological Survey. 1971. Stale ofOhio, 1:500,000 topographic map.
United Stales Geological Survey. 1973. Stale of Kentucky, 1:500,000 topographic map. National Water Summary. 1984. Kytlrologic events, selected water-quality
trends, and ground-water resources. United States Geological Survey Water-Supply Paper No. 2275.
Willburg, DM., N. Stcinsbcrgcr, R. Hoover, R.J. Card, 1998, Optimization of Fracture Cleanup Using Flowback Analysis. SPE #39920. Proccedings-SPE Rocky 
Mountain Regional/Low Permeability Reservoirs Symposium and Exhibition, April 5-8, 1998. Publication by Society of Petroleum Engineers p 147-159.
Willburg, D.M., R.J. Card, L.K. Britt, M. Samuel, K.W. England, K.E. Cawiczcl, H. Knis. 1997. Determination of the Elfect of Formation Water of Fracture Fluid 
Cleanup Through Field Testing in the East Texas Cotton Valley. SPE #38620. Procccdings-SPE Annual Technical Conference and Exhibition, October 5-8, 1997. 
Publication by Society of Petroleum Engineers p 531-543.
Wilson, Robert. February, 2001. Director, Virginia Division of Gas & Oil, Department of Mines, Minerals, and Energy, personal communication.
Zcbrowitz, M. J., Kclafanl, J. R., and Boyer, C. M. 1991. Reservoir characterization and production potential of the coal scams in Northern and Central 
Appalachian Basins. Proceedings of the 1991 Coalbed Methane Symposium, The University of Alabama/TUscaloosa, May 13-16, 1991.
Zuber, M.D., Kuuskraa, VA., and Sawyer, W.K. 1990. Optimizing well spacing and hydraulic fracture design for economic recovery of coalbed methane. SPE 
Formation Evaluation, 5()):98-102.

D R A FT  E valuation o f  Im pacts to U nderground  Sources
o f  D rinking W ater by H ydraulic F racturing o f
C oalbed M ethane R eservoirs

August 2002 

ES-19



COAL BED METHANE

BEST MANAGEMENT PRACTICES

DRAFT HANDBOOK 
3/19/04

(“Clean Version” -  changes not shown)



TABLE OF CONTENTS

I. OVERVIEW
A. Introduction - 3
B. Purpose and Assumptions -  3
C. Context -  5
D. Best Management Practices (How Used, Definitions, Application, Suitability) - 5

II. PLANNING
Introduction - 6
A. Development Plans - 6
B. Permitting - 7
C. Community and County Services -  8
D. Other Resources - 8

III. WATER
Introduction - 9
A. Water M anagement Planning -  9
B. Beneficial Use - 11
C. Water Quality -  12
D. Protection o f Welland/Riparian Areas - 13

IV. LANDOW NER RELATIONS
Introduction - 14
A. Communication and Notification - 14
B. Plans, Agreements and Bonds -  15
C. Dispute Resolution - 16

V. INFRASTRUCTURE
Introduction - 17
A. Roads and Transportation -  17
B. Pipelines and Power Lines -  18
C. Habitat and Species Protection - 19
D. W ells-1 9
E. Central Gas Gathering and Metering Facilities - 20
F. Pests and Noxious Weeds - 21
G. Visual Impacts - 22
H. Noise Abatement - 23
I. Air Quality - 24
J. Public Safety around CBM Infrastructure - 25

APPENDICES
A. Acronyms -
B. Enlibra Principles -
C. CBM Advisory Committee Members -
D. Regulatory Compliance Checklist, Wyoming Example -
E. Beneficial Use Alternatives for CBM Produced W ater -
F. Water Treatment Technologies -
G. Impoundment Alternatives -
H. Emerging Technologies and Practices -
I. Topic Index -



I .  I N T R O D U C T I O N  A N D  O V E R V I E W

A. Introduction

T he developm ent o f  this H andbook  was initiated by the W estern G overnors’ Association, 
(W G A ) which believes that Coal B ed  M ethane (CBM ) represents a key com ponent o f  our 
na tion’s energy supply  and accordingly  should continue to be developed. W G A  recognizes the 
im portance o f  C B M  and the need by  private industry, and state, local and federal officials to 
develop this critical resource in an environm entally  sound manner. T he  W estern Governors 
therefore called for coordination and sharing of information that prom otes the sound, efficient 
and environm entally  responsible  developm ent of CB M . The Governors believe that m any issues 
might be alleviated through sharing o f  information and active implem entation o f  best 
m anagem ent practices across the states and the private sector. The Governors called for the use 
o f  the Enlibra  principles in addressing C B M  conflicts. (See Appendix  B). Based on the 
presentations and the facilitated discussion at a breakout session during the W G A  and Council on 
Environm ental Q uality  Environm enta l Sum m it on the W est II, held in Salt Lake City in April 
2002, a set o f  consensus recom m endations  were developed that W G A  later incorporated into a 
policy resolution on CB M . 1

W ith this guidance, the W G A  sought funding to engage the C B M  industry, all levels of 
governm ent, and o ther stakeholders to  build a H andbook  of Best M anagem ent Practices (BMPs). 
T he  US Environm ental Protection A gency (EPA), the W illiam  and Flora  Hewlett Foundation, 
and the US D epartm ent o f  the Interior, Bureau o f  Land M anagem ent (BLM ) provided the 
funding to bring together a diverse group o f  stakeholders with an interest in CB M  to guide the 
developm ent o f  the H andbook  (the W G A  Coal B ed  M ethane A dvisory  Committee). The 
m em bers o f  the C om m ittee  are listed in Appendix C.

B. Purpose and Assumptions

T he purpose of this H andbook is to share and encourage the use o f  best practices that will 
prom ote the sound, efficient, and environm entally  appropriate developm ent of coal bed methane

1 W estern G overnors' A ssociation Policy Resolution 02-27 (June 2002). The W GA resolution also states that 
"W estern Governors believe that state and federal governm ent should work with the private sector and academia to 
determ ine the best way to pool existing natural gas research and data that may aid in the developm ent o f improved 
techniques and to identify what issues require further research. Establishing a central database for critical CBM 
research should be considered.” The W GA  CBM  Advisory Com m ittee heard a briefing on the W yom ing CBM 
C learinghouse m aintained by the U niversity o f  W yom ing's W illiam D. Ruckelshaus Institute and the School o f 
Environm ent and Natural R esources, http://w w w .chm clearinghouse.info/. The clearinghouse is a centralized 
Internet-based clearinghouse for textual, tabular, photographic, and spatially-referenced inform ation pertaining to 
CBM  resource developm ent and related m anagem ent issues in W yoming. The ultim ate goal o f the CBM 
C learinghouse is to create and maintain a single, up-to-date, and easy-to-use entry point for accessing data and 
inform ation on all aspects o f CBM -related issues in W yoming. The W GA CBM  A dvisory Com m ittee believes the 
CBM  Clearinghouse at the U niversity o f  W yom ing is a model that should be considered in the developm ent o f  a 
central database for CBM  across the region and that it might also be an appropriate location to co host the Best 
Practices Handbook.
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resources. The document provides site specific considerations, tools, and practices that, when 
appropriately applied, encourage excellence in environmentally sound energy resource 
development in concert with economic realities. The audience for the Handbook is diverse, and 
includes operators, agencies, surface owners, mineral owners, and other land users.

It is hoped that by applying BMPs, we will reduce conflicts, encourage environmental 
stewardship, and provide for efficient resource development. Adoption of these practices may 
require more work early in CBM development; however, the expected benefits are reduced 
environmental and socio-economic impacts; improved relations between gas well operators and 
surface owners; less time invested in surface use negotiations and litigation; and increased 
economic efficiencies. Other benefits and oppoitunities arising from CBM development such as 
job creation, tax revenue, royally payments, and physical improvements for landowners (e.g., 
installation of cattle guards, fence replacement, on-going road maintenance, etc.) were also 
noted.

CBM development can have both positive and negative effects on the environment and 
communities. Development will produce jobs and revenues and contribute to meeting the 
Nation’s energy needs, but should not compromise a healthy environment. Adopting BMPs in 
CBM development promotes a healthy environment that also produces jobs, revenues, and 
benefits to society.

Key assumptions in constructing the Handbook are:
• It is not a regulatory document.2
• Use of one or more practices is voluntary.
® BMPs do not replace local, state, federal and Tribal requirements.
• The Handbook is a “living” document that can be updated and amended to reflect the

results of monitoring implementation of BMPs as well as advances in technology that may
lead to new BMPs.

• The Handbook is intended to be broadly applicable unless otherwise noted. Differences 
among geologic basins create different challenges, and some or all of the BMPs 
documented herein may or may not be suitable for some locations. The decision to adopt 
a particular BMP may be site specific.

C. Context

Coal bed methane (CBM) (natural gas derived from coal beds) is a valuable energy resource in 
the Western United Slates. The natural gas that results from CBM development is an important 
element of the national goal of a secure supply of energy.3 CBM production has progressed 
rapidly from a few dozen wells in the 1980s to approximately 22,000 wells in the Rocky 
Mountain Region in 2003.

2 The Handbook is not intended to have legal consequences or to bind any participants or persons affected.
3 Coal Bed Methane Development in the Intermountain West, Natural Resources Law Center, University of 
Colorado, p. 1, July 2002. (add web addresses to footnotes)
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CBM development entails the construction of new roads, pipelines, compressors, water 
impoundments, and other facilities and can change landscapes. The development of the CBM 
resources may cover extensive areas, and under certain geologic conditions requires the 
extraction of large amounts of water from coal seams before the gas can be collected. Planned 
and likely CBM development in the West (primarily New Mexico, Wyoming, Colorado, 
Montana, Utah, and North Dakota) is a matter of local, regional, and national interest.

Widely differing viewpoints on CBM development have polarized some of the communities 
where the development is occurring. Such difficulties may be exacerbated by split estate 
ownership, where the mineral resource is owned by one entity and the surface by another. 
Concerns that have provided impetus for development of the handbook include:

• Management of produced water
• Groundwater quantity and quality
• Surface water quality and quantity
• Visual impacts
• Effects of noise
• Impacts to air quality
• Fish, wildlife and wildlife habitat
• Changes to soil and vegetation
• Social and economic impacts on communities and states
• Surface owner issues, especially in split estate cases

Handbook topics reflect these issues by providing BMPs in the categories of planning, water, 
landowner relations, and infrastructure.

D. Best Management Practices (How Used. Definitions, Application. Suitability)

For purposes of this Handbook, a Best Management Practice (BMP) is a proven way of 
conducting CBM operations which eliminates or minimizes adverse impacts from CBM 
development to public health and the environment, land owners, and to natural resources; 
enhances the value of natural and land owner resources; and reduces conflict.

BMPs are dynamic, and intended to promote excellence in how CBM is developed while still 
maintaining efficiency, cost effectiveness and competitiveness in producing the CBM resource. 
Adopting BMPs can increase efficiency and/or effectiveness for producers and at times has 
actually lowered costs (which are necessary considerations for operators). BMPs in the context 
of this project are not minimum standards (i.e., baseline under statutes or rules) or “down the 
hole” engineering practices.
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II. PLANNING

Planning is essential to successful CBM development and provides significant environmental 
and economic benefits. Careful, objective CBM project planning that includes various interests 
in the planning process is essential to effectively address aspects of a project that could otherwise 
become challenging issues. Careful and inclusive planning provides opportunity for thorough 
implementation of development practices that will enhance environmental protection.

Introduction

A. Development Plans

BMP: Prepare a development plan. A development plan identifies a specific area (e.g., 
leasehold or watershed) in which development is expected. It provides a comprehensive 
description of geographic and cultural characteristics of the area, along with the anticipated 
nature ol CBM development. Planning needs may differ by basin and be applied in different 
ways, depending on such things as subsurface geology, terrain, and land use. As a result, 
development plans could be complex or simple depending upon the circumstances, and will need 
to be customized to fit the individual conditions within a CBM basin or project.

Discussion: The following items could be included in the plan:
• Identification of land ownership
• Identification of existing and expected surface uses (including number and spacing of 

wells, roads, pipelines, water disposal facilitaties, treatment facilities, compression 
facilities, gathering and transmission pipelines, etc.)

• Identification of existing and required infrastructure and utility corridors
• Map of the area with location of existing facilities (i.e., wells) ar.d potential (optimal) 

locations for future facilities, including production facilities (wellsites, processing units, 
etc.), roads, flowlines, and utility corridors. The map can also include geographic features 
such as streams and other water bodies, and special ecosystems.

« Development strategy that addresses environmental and economic objectives
• Identification of opportunities to reduce adverse impacts
• Identification of regulatory requirements
• Water management plan (strategy) - See Section A in Chapter III
• Identification of strategies for interim and final reclamation of disturbed areas and for

final abandonment
• Conflict resolution procedures
• Strategy for establishing a baseline and monitoring (surface and subsurface water quality, 

wildlife and fish, air quality, etc.) and steps to apply monitoring information to existing 
and future actions

• Steps to address public safety through participation with local emergency preparedness 
committees

The development plan is based on existing and expected surface use, geologic, engineering, and 
scientific information about the natural gas reservoir and the environment of the area. Collection
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of baseline information on such things as surface uses and surface owner preferences, pre­
development noise levels, air quality, surface and groundwater quality, and biological resources 
can assist in identifying critical data or information gaps. Thorough knowledge about existing 
information and information gaps is necessary for developing an effective monitoring strategy, 
while thoroughly understanding the commitment of resources that will be necessary to acquire 
baseline information.

Oil and gas operators, government agencies, elected officials, affected surface and mineral 
owners, community representatives, and other concerned citizens working together to plan for 
anticipated field development can produce development plans that reflect environmental 
responsibility, respect for the land, efficient energy resource development, and productive 
relationships among diverse interests while at the same time permitting extraction of CBM.

A development plan established during the early stages of anticipated development provides the 
framework for avoiding or minimizing surface disturbance, protecting other resources, mitigating 
environmental impacts, and alleviating or addressing concerns of landowners and communities.
It serves as a tool for comprehensive, coordinated planning to guide strategic, development. If 
can also assist in meeting the requirements of the Clean Water Act, the Clean Air Act, the 
Endangered Species Act, and other applicable federal, state, and local laws.

B. Permitting

In order for a project to be approved and go forward, certain agreements and permits, along with 
valid oil and gas leases, need to be in place. It is imperative that an oil or gas company contact 
mineral and surface owners and permitting agencies early to minimize timeframe conflicts. 
Appendix D provides an example of a regulatory checklist (for Wyoming), including regulatory 
requirements of federal, tribal, state, and local jurisdictions.

BMP: Master Drilling Plan for Multiple Applications for Permit to Drill (Multiple APD 
Package): Master Drilling Plans involve multiple wells (two or more) in an identified area, and 
contain drilling and surface use procedures common to all wells in the package, and are used in 
the federal APD review and approval process.

Discussion: The Master Drilling Plan can encompass a planned cluster of wells and facilities in 
close proximity, sometimes referred to as a "pod", or can be prepared for multiple in-fill wells 
scattered throughout a field. Each well under a Master Drilling Plan must have a survey plat and 
an APD that references the Master Drilling Plan. Information contained in the Master Drilling 
Plan does not have to be repeated within the individual APDs that it covers. Differences in the 
drilling or surface use programs that may be unique to individual wells are clearly addressed and 
identified within the Master Drilling Plan and/or individual well APDs.

Multiple APD packages are suitable for areas that have known surface and subsurface 
characteristics that give an operator the technical certainty to propose multiple wells. Areas 
suitable for this practice typically have similar reservoir characteristics, subsurface geology, and 
producing zones.
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A multiple APD package under a Master Drilling Plan within a specified area achieves more 
efficient permitting, provides for more effective protection of other resources, and is a valuable 
tool for future planning. It can result in reduced paperwork and cost for both the operator and 
permitting agency, improved development planning, and more comprehensive environmental 
review, especially with respect to identifying and analyzing cumulative effects.

C .  C o m m u n i t y  a n d  C o u n t y  S e r v i c e s

B M P :  P r o a c t i v e  a n d  e a r l y  e n g a g e m e n t  w i t h  l o c a l  g o v e r n m e n t a l  e n t i t i e s .

D i s c u s s i o n :  Proactive and early engagement with local governmental entities is beneficial in 
gaining an understanding of applicable regulations as well as in establishing positive and 
important working relationships. State and local government rules and regulations may also 
have a significant impact on CBM development. Local issues related to air quality, noise 
abatement, traffic flow, etc. can be better addressed by early coordination with local government.

D .  O t h e r  R e s o u r c e s

P r o p o s e d  B M P :  Review existing publications regarding information on CBM development.

Discussion: An overview document on coalbed methane is ALL Consulting's "Coal Bed 
Methane Primer", a US DOE Fossil Energy project addressing education and public relations for 
public meetings, coordination between developers and local stakeholders, and general orientation 
on this subject. The Primer is in the final revision stage but a draft can be found on 
http://www.all-llc.com/CBM/.
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III. W ATER

Coal bed methane development can present complex water-related challenges as well as possible 
beneficial uses. Extracting CBM generally requires the withdrawal of groundwater to release the 
pressure w'ithin a coal seam thus allowing the methane gas to begin flowing. Because CBM 
production generally begins by withdrawing a high volume of water, this has raised significant 
issues, including the potential wasting of valued water resources; concerns about groundwater, 
specifically on the effects of low'ering the w'ater table, potential impacts on residential and 
agricultural wells, and possible contamination, and; produced water disposal or management, 
including downstream impacts on both water quantity and quality. In some cases, landowners 
are very interested in putting the w'ater to beneficial use w'hen appropriate and consider it an 
asset. Adoption of BMPs can help address these and other water related concerns, and 
potentially reduce conflicts with landowners, conservationists, anglers, and other land and water 
users, but must be customized to deal with a variety of considerations that vary by basin or 
project

Water Best Management Practices

A. Water Management Planning

BMP 1: Prepare a Water Management Plan. Water management plans must be specifically 
designed for the basin or project in which they are being used, and are typically applicable to 
surface discharge of CBM produced water. As part of preparation for the plan:

• Consult surface owner(s) (as well as downstream stakeholders and affected water users) 
early in the planning process and throughout the development of Water Management 
Plans (WMPs).

• Understanding and Application of Laws, Regulations, and Policy. Develop an 
understanding of the laws, regulations and policies that would apply to the development 
of the operation. These will vary by Stale and locality. For example, when considering 
underground injection, ensure that the components of the Underground Injection Control 
Program can be met whether the EPA is administering the program or an individual state 
has received primacy for the program. Certain design and operating requirements should 
be researched through the appropriate jurisdictional agency (either the EPA or the 
primacy stale) to ensure a complete application for approval is submitted. (See the 
sample Regulatory Compliance Checklist in Appendix D).

• Consider Planning on a Watershed Basis. Watershed Planning in the CBM context is 
an emerging practice that involves coordinating with other companies, surface owners 
and permitting agencies within, and potentially downstream, of the watershed, and entails 
baseline monitoring and an assessment of quantity, quality, water rights, and downstream

Introduction
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landowners concerns. The State of Wyoming is in the process of developing a CBM 
watershed planning program which may eventually serve as a model for other locales.

• Mitigation of Surface Water Discharge Effects, i.e., headcuts, road crossing, 
impoundments, channel stability.

Discussion: Initial planning before a project begins and refinement of the water management 
variables in that plan during development of a CBM prospect are critical to the overall success of 
a project. To design an effective system for managing produced water, it is necessary to know 
the following: i) likely quality of produced water; ii) estimated water production rates at various 
phases of the project; iii) evaluation of the hydrologic relationship between ground and surface 
water; iv) nature and existing use of any proposed receiving waters, including seasonal flow rates 
flora, fauna and soils associated with surface discharge; v) current or proposed permitting and 
regulatory restrictions; and vi) the institutional framework governing groundwater within the 
project area. With the need to maintain flexibility and provide for contingencies, the initial plan 
may change as data is collected from actual operations.

BMP 2: Produced Water Options. Take the following factors into consideration when 
evaluating options for managing CBM produced water:

• Landowner preference and concerns
■ Quantity and quality of water to be discharged
• Quality of the receiving water standards
• Environmental/ecological effects from surface discharge
• Downstream concerns
• Economic feasibility/cost effectiveness
• Beneficial use possibilities
• Proximity to streams/ponds/reservoirs/wetlands/lakes
• Proximity to clinker/scoria and gravel deposits
• Proximity to springs
• Long-term impacts to the environment 
<* Protection of groundwater

Discussion: There are a variety of options for managing produced water, including reinjection 
(either for disposal, or for storage and later retrieval), and surface discharge, which involves 
release of produced CBM water onto the earth’s surface, either to surface water or surface soil. 
One way to group alternatives for surface discharge is into the following three general 
categories: i) discharge to surface water, ii) discharge to land surface with possible runoff, and 
iii) discharge to land surface with possible infiltration into subsurface aquifers and surface water.

Decisions and use of tools for managing produced water will also involve regulatory and 
technical considerations including geology, and economic and engineering factors as well as 
surface owner needs. Evaluation of water management options and produced water use 
alternatives will require planning, data gathering, and analysis. Planning should include a 
detailed understanding of water classifications, standards, water rights, and any other compacts 
or laws that may exist. Where CBM development is proposed adjacent to or near important 
fisheries habitat, hydrologic mapping and analysis, and other related research is essential to gain
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a better understanding of ground and surface water interactions, and potential impacts of CBM 
development on water quality and quantity.

BMP 3: Understanding the Capacity of the Receiving Aquifer. When considering 
underground injection, ensure that the capacity of the receiving aquifer is adequate to handle the 
anticipated volume of water to be injected.

Discussion: Underground injection is a management option for produced water in some, but not 
all, places. It can be used for storage and retrieval (of high quality water), or for disposal. 
Injection is generally viewed as the emplacement of water into a zone or formation that is 
capable of receiving and storing water. Several important factors can influence the feasibility of 
injection including availability of an injection zone, depth of the injection zone, injection 
pressures, needs for transportation of water, the rate of injection, the quality of water being 
injected, the quality of water in the receiving formation, and the ultimate storage capacity of the 
receiving formation(s).

B. Beneficial Use

BMP: Information for landowners. When the landowner is interested in possibly using CBM 
produced water, provide information about options for beneficial use and about potential 
problems and liability.4

Discussion: Water extracted during CBM development presents challenges but may also offer 
opportunities for beneficial use of produced water. (See Appendix E for Beneficial Use 
Alternatives for CBM Produced Water.) However, the quality of the water extracted influences 
how this water can be managed and whether it can be used for beneficial purposes. The quality 
of water that is produced will vary from basin to basin, within a particular basin, and over the 
lifetime of a CBM well.5 There are a variety of technologies existing and evolving that may be 
applied to improve the quality of the water and consequently the options available for use. (See 
Appendix F for a discussion of Water Treatment Technologies.)

Decisions about beneficial use also need to factor in the reality that the availability of CBM 
produced water is not sustained over time. The volume of produced water is typically very high 
for a short time after production starts and then drops off rapidly. For this reason, long-term 
reliance on produced water should not be encouraged. This also applies to the use of the 
produced water to enhance wildlife habitat. The Rocky Mountain west is characterized by semi- 
arid to arid conditions. It is not realistic to think that ecological conditions that are related to 
areas with significantly more water can be sustained in these arid areas.

'' ll is very important that beneficial use o f produced water is consistent and meets the requirements o f water rights 
within a given state. In addition, the need to obtain a NPDES (National Pollutant Discharge Elimination System) 
permit may be necessary in some cases. These are important considerations that requires the ultimate user of the 
produced water to research all legal and regulatory aspects thoroughly in order to make informed decisions about 
beneficially using CBM produced water.
5 As an example of the differences between basins, CBM produced watei quality in the Colorado River drainage 
area of Utah is very poor compared to some other places, and consequently the only currently approved surface 
water options arc: a) no discharge, or b) reverse osmosis type treatment.
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C. W ater Quality:

Land application of produced water can he of benefit to the surface owners in some cases, but 
also has the potential to produce negative long-term impacts to soil physical and chemical 
properties if not properly managed. Water quality can be also be affected by the construction 
and maintenance of ponds, impoundments and infiltration systems. These are generally an 
excavation or diked area that is can be used for a variety of water management options, including 
treatment, storage, evaporation leakage, or disposal of liquids, storage prior to another water 
management option including injection or irrigation; or for beneficial use such as a fishpond, 
livestock and wildlife watering ponds or a recreational pond, and can vary from less than one 
acre in size to several acres. Non-infiltration impoundments are usually constructed in low 
permeable soils, to prevent or decrease raw water loss due to subsurface infiltration or 
percolation. (See Appendix G for a description of impoundment options.)0

B M P  1: Establishing a Baseline. As mentioned elsewhere, it is important to establish a 
baseline for ground and surface water quality in the area where development will occur, relying 
as much as possible on existing information.

B M P  2: M onitoring Data. Provide assistance to landowners who want monitoring data, either 
by providing the data, or directing them to the appropriate source such as a regulatory agency 
that maintains the information.7

BM P  3: Distance from  Outcrops. When drilling near outcrops of coal formations, understand 
the hydrology of the basin to determine a sufficient distance for well placement to avoid 
contamination of water wells and methane seepage at the outcrop of coal formations.

BM P  4: F ractu ring  Fluids. Discontinue the use of diesel fuel in hydraulic fracturing fluids 
injected directly into formations which contain underground sources of drinking water (USDW).

Discussion: Water-based alternatives exist and from an environmental perspective, these water- 
based products are preferable compared to diesel fuel. The EPA signed an agreement in 
December 2003 with three major companies that provide approximately 95 percent of the 
hydraulic fracturing services performed in the United Stales. The agreement calls for the 
voluntary removal of diesel fuel from hydraulic fracturing fluids injected directly into formations 
which contain USDWs during hydraulic fracturing for CBM production. Included in the 
agreement are assurances from the companies that fluids used to replace diesel fuel will not 
endanger USDWs. The Memorandum of Understanding is available at 
http://www.epa.gov/safewater/uic.html.

0 It was noted by som e CBM A dvisory Com m ittee m em bers that the beneficial use o f water is perceived as a 
positive by many in W yom ing’s Pow der R iver Basin.

Individual NPDES permits dictate what type o f m onitoring will be required.
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D. Protection of W etland/R iparian Areas

BMP 1: Location of Non-Linear Features. To protect the biological and hydrologic features 
of riparian areas, woody draws, wetlands, and floodplains, locate all well pads, compressors, and 
other non-linear facilities to the maximum extent possible outside of these areas.

BMP 2: Crossings by Linear Features. Avoid crossings of wetland/riparian areas by linear 
features, such as pipelines, roads, and power lines to the extent practicable. Where crossings 
cannot be avoided, impacts can be minimized through use of the following measures and others 
that may be consistent with the Corps of Engineers nationwide permit program.8

• Developing site-specific mitigation plans during the permit approval process for all 
proposed disturbance to wetland/riparian areas

• Constructing crossings perpendicular to wetland/riparian areas
• For power lines, using the minimum number of poles necessary to cross the area
• Scheduling construction in wetland areas to minimize the duration of construction 

activity within the wetland, and, if possible, to concentrate such activity during dry 
conditions (that is, during late summer or fall), or when the ground is frozen during 
the winter

• Not depositing waste material below high water lines in riparian areas, flood plains, 
or in natural drainage ways

• Locating the lower edge of soil or other material stockpiles outside the active 
floodplain

• Locating drilling mud pits outside of riparian areas, wetlands, and floodplains, where 
practical

• Re-shaping disturbed channels to their approximate original configuration or other 
geomoiphological configuration and ensuring they are properly stabilized

• Beginning reclamation of disturbed wetland/riparian areas as soon as possible after 
project activities are complete

« Conducting stream channel monitoring for erosion, degradation, and riparian health

Resources

Handbook on Coal Bed Methane Produced Water: Management and Beneficial Use Alternatives 
Prepared by: ALL Consulting, Tulsa, OK for the Ground Water Protection Research 
Foundation, U.S. Department of Energy, National Petroleum Technology Office, and Bureau of 
Land Management. [Insert web address]

B See 33 CFR Parts 330.1-330.6 including Appendix A Part 330-Nalionwide permits and conditions.
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IV. LANDOW NER AND O PERA TO R RELATIONS

Introduction

Positive relations between landowners and CBM operators are an important aspect of successful 
development of the resource. As development expands in the Western states, there is increased 
interaction between the public, the CBM service industry, and local communities. While 
communities and states receive revenue from CBM development, this interaction can become 
sensitive in some split estate situations (where the surface and minerals are owned by different 
entities). Development of a strong relationship between the operator and landowner early in the 
process allows the operator to tailor operations to complement the landowner’s uses. Adoption 
of BMPs is often helpful in addressing interaction challenges related to a range of land owner 
issues, including: location of wells, pipelines roads and facilities to accommodate surface uses; 
reclamation; topsoil preservation; privacy; noise; compensation for surface occupancy; effects 
and beneficial use of produced water; impacts from infrastructure development;; livestock issues; 
potential loss of groundwater wells; and safety concents. These practices, combined with open 
communications and respect for the land and the rights and values of the involved parties, can 
promote cooperative relationships as well as responsive and responsible CBM development. Use 
of best surface use management practices is good business.

Landowner and Operator Relations Best Management Practices

A. Communication and Notification

It is critically important for operators to develop a relationship early with the surface owner and 
surface occupant. This relationship should be based on both parties respecting and 
accommodating each other’s property rights and interests, with open and consistent 
communication. Both parlies should negotiate in good faith.9

On-site visits by the operator for the purposes of planning the development of the oil and gas 
resources are an important opportunity for coordination and cooperation with surface owners, 
permitting agencies and other affected parties. The onsite visit provides the opportunity for 
representatives of the affected entities to discuss and evaluate the proposed activities as well as 
alternatives for improved operations that consider the needs and rights of everyone. Onsite visits 
with different representatives can be conducted at different times. For instance, site visits with 
company representatives and the surface owner can occur when the well sites and access road are 
being considered and staked. Other site visits can occur after the well sites and access roads 
have been staked.

BMP 1: The operator and the landowner should each establish a single point of contact.

9 Oil and Gas at Your Door? A Landowner’s Guide to Oil and Gas Development “http://www.ogap.org contains 
useful information.

14

http://www.ogap.org


Issue that was discussed but upon which there was not agreement:

The CBM Advisory Committee discussed whether, how, when, and by whom surface owners 
might be notified about a CBM lease under their property, but the group did not reach agreement 
The following BMP was proposed: “Provide the surface owner with a copy of the mineral lease 
or other publicly filed documents within 180 days of acquiring the lease either through purchase 
or assignment”.

The perspective of some CBM Advisory Committee members was that surface owners need to 
know when the mineral estate under their property is leased in order to make informed decisions 
about management of the surface. They acknowledged that lease information is publicly 
available, but said it is extremely difficult for individual landowners to find and track the 
information. At one point in the discussion it was suggested that county governments might be 
enlisted to assist in notifying surface owners of leasehold ownership changes.

The perspective of others was that landowners have access to this information as public record 
and therefore do not need additional notification. Furthermore they expressed a concern that the 
proposed BMP could infringe on proprietary information that could affect the competitiveness of 
an operator. They also pointed to the emphasis elsewhere in the Handbook on early and frequent 
communica ion with landowners, which in their view precludes the need for the proposed BMP.

There was a sense in the group that this important issue merits further discussion, and that 
finding a satisfactory resolution would contribute substantially to improving landowner operator 
relations.

B. Plans. Agreements, and Bonds

BMP 1: Surface Use Agreements (SUAs), (sometimes also called Surface Owner Agreements, 
SOAs). Once an operator decides to undertake operations under a valid lease, immediately 
notify the landowner so there is adequate time to understand the proposed operations. This 
would include notice to the surface owner of record based upon the last known address, which is 
found in county records, and a minimum set of details about anticipated operations within the 
notice (e.g., tentative well, road, pipeline and facilities) and a request that the landowner provide 
input regarding locations which reduce adverse impacts of surface use. Thereafter, the operator 
and landowner should proceed in good faith to develop a mutually agreeable SUA.10

Discussion: Operators and landowners could benefit by negotiating a mutually agreeable SUA. 
The SUA should address all relevant concents, including such items as compensation for use of

10 It was suggested by some that a Master Surface Use Agreement might also be employed where the development 
involves a large ranch or related tracts (i.e. joint ventures or associations) and contains drilling and surface use 
procedures common to all wells, and where there is agreement on well and facility locations (or a procedure for 
determining locations), minimum footprints, reclamation criteria, and surface use compensation prior to drilling 
individual wells. It is believed by some that where numerous wells are contemplated, such Master Surface Use 
Agreements could significantly speed up well drilling, virtually eliminate well by well negotiations, mitigate adverse, 
surface impacts, insure good reclamation practices, and reduce operator/surface owner conflicts.
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the surface, damage payments, and development plans that address facility and road locations, 
timing of operations, construction and reclamation requirements, water management, and access 
to the property. See the WGA CBM website for sample SUAs.

BMP 2: Water Well Mitigation Agreements. During CBM planning, operators should 
determine who has appropriated water wells within the vicinity of its proposed operations. 
Operators should determine whether their operations could impair the capability of these water 
wells and take appropriate actions to mitigate such impacts when CBM development is occurring 
within the same aquifer. A Water Well Mitigation Agreement should be offered to owners of 
wells and springs that could potentially be affected by CBM operations. Such an Agreement 
provides a method to determine operator responsibility for any damage to wells or springs and 
provides an opportunity to an owner of a well or spring affected by CBM operations to obtain 
repair, replacement or compensation by the operator. Surface owners and the operator should 
inventory existing, water wells prior to the commencement of operations, to have baseline data 
on the quantity and quality of the applicable wells. See the WGA CBM website for a sample 
Water Well Mitigation Agreement.

C. Dispute Resolution

BMP 1: Dispute Resolution Services. Alternative Dispute Resolution services (ADR) should 
be considered to resolve disputes. An ADR process such as mediation that encourages good 
communication and development of working relationships, and that allows parties to retain 
control over the ultimate solution would be preferable.

BMP 2: Payment Mechanisms. Unless otherwise mutually agreed, the costs should usually 
initially be covered 50% by the Operator and 50% by the surface owner. Costs and 
attorney’s/mediator’s fees may be allocated as part of an agreement.

Resources

A Model Agreement Approach to Resolving Conflicts over CBM in the Powder River Basin" 
(Institute for Environmental Conflict Resolution), (March 2003). 
http://www.ecr.gOv/s publications.htm

Wyoming Split Estate Initiative -  Petroleum Association of WY, WY Slock Growers 
Association, WY Farm Bureau Federation, and WY Wool Growers Association. 
http://www.wysei.com

Wyoming Agriculture and Natural Resource Mediation Program. To receive additional 
information on the program, or to receive a list of available mediators, contact: Mediation 
Coordinator, WY Dept, of Agriculture, 2219 Carey Ave., Cheyenne, WY 82002, 307-777- 
7323, or the WY Agriculture Mediation Board, Department of Agricultural Economics, 
University of WY, P.O. Box 3354, Laramie, WY 82071-3354, 307-766-5133.
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V. INFRASTRUCTURE

CBM development can impact the environment by affecting soils, land use, wildlife, aesthetics, 
and surface drainages as construction of roads, utility corridors, compressors, wells, and other 
facilities occur. When properly managed, CBM development may also enhance the use and 
value of a landowner’s property, BMPs for this infrastructure can complement local regulations, 
influence how development proceeds, and can determine what will be impacted and the extent of 
the impacts. The impact on communities, the landscape, habitat, and air can be minimized 
through careful practices and infrastructure design considerations. These practices and design 
considerations can minimize surface disturbances, view shed impacts, noise levels, emissions, 
and erosion. This in turn has a direct bearing on the quality of life of the communities and can 
affect the success of the development project.

Infrastructure Best Management Practices

Guiding principles for infrastructure best practice operational standards can be summarized as 
follows:

• Use the means of operation that minimize adverse impacts while still maintaining 
efficient and cost effective operations.

• The surface owner, as a vested stakeholder should be consulted early on decisions 
regarding siting for wells, roads and other facilities.

• In general, there needs to be a heightened awareness of habitat fragmentation in sensitive 
areas where there are high levels of biodiversity, or sensitive, and critical habitats.

• During development, landowners should be kept informed of the ongoing schedule of 
activities to prevent serious use conflicts, and operators should communicate with each 
other regarding land use activities that could result in conflict.

The following BMPs are suggested as means to minimize impact of operations. It should be 
noted that some of the BMPs in other sections of the document also relate to infrastructure.

A. Roads and Transportation

BMP 1: Minimizing Road Development. Where it is operationally feasible and safe, encourage 
the use of two-track roads into well locations. Suitable locations for two-track roads typically 
have the following features: low “average daily traffic” for wells being drilled, wells equipped 
with remote monitoring/telemetry, low maintenance traffic during production; flat to gently 
rolling country; stable soils; road use primarily during dry conditions.
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BMP 2: Siting. Utilize existing roads to gas facilities to the maximum extent possible. Locate 
new roads in areas that will optimize year-round, all-weather access, and minimize surface 
disturbance and environmental impacts. Road location should be selected in consultation with 
the surface owner, and should consider future development plans.

BMP 3: I n c l e m e n t  W e a t h e r  a n d  W e t  G r o u n d  C o n d i t i o n s .  If using unimproved two-track 
roads, limit use during inclement weather and wet ground conditions when severe rutting and 
other resource impacts might occur.

B M P  4 :  R o a d  C o n s t r u c t i o n  a n d  R e c l a m a t i o n .  Plan, maintain and construct all roads in 
conformance with road standards established by the local jurisdictional agency (i.e., BLM or the 
County). In select cases such as major access roads to the general development area or in 
individual circumstances, a higher standard of road is necessary.11 Practices that can enhance 
reclamation include:

• Reclaim and revegetate all disturbed surface that will not be used for oil and gas 
operations in a manner that restores topsoil and minimizes erosion.

• Following well plugging and abandonment, the access road should be left in the 
condition prescribed by the surface owner. If complete reclamation is required, the 
access road should be recontoured back to the original contour, topsoil replaced, and 
revegetated so that the reclaimed areas blend with the surrounding land and 
revegetalion establishes either the agricultural crop desired by the surface owner or, 
over time migrates toward the local native plant community.

• Use only certified and state inspected seed that is free of noxious weeds for 
reclamati on/revegetati on.

BMP 5: Bypass Routes. When feasible, heavy equipment and trucks should use bypass routes 
to avoid municipalities, schools, rural residential or other sensitive areas.

B M P  6 :  S e r v i c e  I n d u s t r y  T r a f f i c .  Enter into discussions with surface owners, local and other 
government agencies for road maintenance and traffic about potential problems and solutions 
related to increased CBM service industry traffic to ensure safety and minimize problems such as 
with dust, compaction, and debris.

B .  P i p e l i n e s  a n d  P o w e r  L i n e s  ( G a s ,  W a t e r ,  a n d  P o w e r )

BMP 1: C o r r i d o r s .  Use existing disturbance corridors whenever possible (ideally following 
access routes or existing pipeline routes).

BMP 2: Trenches. Locale all lines (i.e. gas and water disposal) in the same trenches (or 
immediately parallel to), and at the same time, if possible.

11 Consider guidelines such as the "Gold Book" (Surface Use Standards for Oil and Gas Exploration and 
Development, which is available at http://www.blm.gov/nhp/3C0/wo3 lO/O&G/Ops/GoldBook.pdf), the BLM Road 
Standards Manual 9113 for designing roads, applicable county or state design criteria, or similar high quality 
engineering standards.
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BMP 3: Equipment. Use ditch witches or wheel trenchers (versus back hoes) wherever 
practical for installation of buried lines.

C. Habitat and Species Protection.

The following measures help protect habitat and sensitive species:

BMP 1: Whenever practical, bury utilities, particularly in grouse habitat and in and near areas of 
sensitive species critical habitat such as prairie dog towns. Minimize the disturbance footprint 
by burying utilities along the road to the extent possible rather than cross-country.12

BMP 2: Aerial power line should be designed, and existing power poles should be modified if 
possible, to prevent or minimize raptor perching and mortalities.

BMP 3: Reclaim and revegetate all disturbed surfaces as soon as possible after completion of 
pipelines or well abandonment pursuant to regulations and surface owner preference. Use native 
plants from local seed sources whenever possible.

BMP 4: Long Term Production Pits. Long term production pits should be netted and fenced 
to prevent entry by birds, wildlife, and livestock, in accordance with applicable regulations.

BMP 5: Impacts to Environmentally Sensitive Areas. To the extent possible, minimize 
traffic and disturbance in and near wildlife habitat, wetlands, winter range, birthing and rutting 
areas, and other environmentally sensitive areas. Examples of ways to accomplish this objective 
are to minimize access and to use telemetry to monitor wells.

Resources

Avian Power Line Interaction Committee (APLIC). 1996. Suggested Practices for Raptor 
Protection on Power Lines: The State of the Art in 1996. Edison Electric Institute/Raptor 
Research Foundation Washington, D.C. [Include website]

D. Wells

BMP 1: Surface Disturbance Minimization. The use of alternative techniques, for example, 
directional drilling, drilling multiple wells from the same pad, commingling, recompletion, using 
existing well pads, are encouraged to minimize surface impacts if technically feasible and not 
economically prohibitive..

BMP 2: Equipment Removal. Remove all equipment not necessary for well operations.

12 It lias been shown through research that utility poles cause great disturbance in grouse leks and wintering 
populations because prairie grouse avoid vertical structures (i.e., will abandon the lek or area) regardless o f raptor 
protection placed on poles.
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BMP 3: Landowner Involvement in Siting Decisions. Contact the surface owner before 
staking access routes and well facility sites.1'

BMP 4: Siting and Construction Considerations. Where feasible, site and construct wells 
with the following considerations:

• Locate well sites in stable, non-erosive soil areas, with grass or brush cover and on 
relatively level areas that minimize pad construction. Choose sites that avoid steep 
slopes, unstable soils, stream bottoms, wetlands, and floodplains.

• Where no code exists, locate facilities and roads away from occupied dwellings.
• Locate in visually acceptable areas (avoid dwelling view sheds) and paint facilities 

colors that blend in with the natural environment.
• Locate where safe access can be maintained year round.
• Avoid sensitive wildlife habitat and migration corridors. Consultation with the State 

wildlife agency can help determine areas to avoid.

BMP 5: Reclamation. As soon as reasonably possible after drilling is completed, conduct 
interim reclamation to reduce the drill site to the minimum area required for production 
operations and to restore the disturbed areas to their pre-disturbance condition, or better, 
pursuant to landowner preference. Interim reclamation should include the following:

« Recontour disturbed areas to be compatible with existing grades, including for
agricultural purposes.

• Depending on landowner preferences, replace topsoil to at least the depth and quality 
which existed prior to disturbance for final reclamation of the site upon abandonment 
of the well.

• Revegetate disturbed areas using a seed mixture to match native vegetation.
• Remove all chemicals, equipment, materials, and waste not necessary for sustaining 

production from the well pad.
• Use only ceitified and state inspected seeci that is free of noxious weeds for 

reclamation.

BMP 6: Multiple Seam Completions. In areas where multiple seam completions are 
conducted, development plans should account for increased water production and the necessary 
disposal/management options and variations in water quality in the coal seams.14

E. Central Gas Gathering T reatment, Compression, and Metering Facilities.

BMP 1: Route Identification and Description. Contact the surface owner before staking 
routes and facility sites.15 This provides an opportunity for mutual agreement about proposed 
locations and reclamation. Off lease gathering and transmission pipelines can often be located in 
existing utility or transportation corridors.

13 See also the Landow ner and O perator Relations Chapter.
14 It was noted that m ultiple seam wells should be, and are most often, drilled from the same well site or utilizing 
multiple com pletions in the same well. In the Pow der R iver Basin, m ultiple seam wells arc routinely enclosed in the 
same small w interized box.
15 See also the Landow ner and Operator Relations Chapter.
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BMP 2: Co-locating Water and Gas Gathering Lines and Roads. Locate roads and water 
and gas gathering lines in the same easement along a route agreed to with the surface owner. In 
general, for smaller tracts of land (160 acres or less) and tracts which may be later subdivided, 
roads and gathering lines should be located in designated utility easements or along property 
boundary lines to avoid splitting off unuseable tracts.

BMP 3: Right of Way Width and Line Depth. Minimize the width of gathering line rights-of- 
way. Bury the top of each gathering line below the surface16, unless local rock outcrops and 
terrain prohibit such burial, and the exception is agreed to by the surface owner.

BMP 4: Reclamation. Each gathering line should be double ditched and topsoil should be 
restored in each disturbed location to at least the depth and quality that existed prior to such 
disturbance. Pipeline trenches should be compacted during back-filling. After installation, 
repair or other surface disturbance, the operator should promptly reclaim the surface, re- 
contouring to conform to existing grade, revegetating with a seed mixture specified by the 
surface owner, and filling of any settled areas with comparable quality topsoil. Use only 
certified and state inspected seed free of noxious weeds for reclamation.

BMP 5: Pipeline Agreements. Pipeline agreements should routinely permit the overlap of 
pipeline rights-of-way. .17

BMP 6: Roads. Use the same standards/criteria as noted above for constructing roads to 
metering and compressor sites.

Resources

Coal Bed Natural Gas Well Application for Permit to Drill and Plan of Development Preparation 
Guide. Bureau of Land Management. Buffalo Field Office. May 9, 2003. [Insert website]

F. Pests and Noxious Weeds

BMP 1: Integrated Pest Management. Discuss proposed pest and weed management plans 
with the surface owner and permitting agency as pail of the planning process. Application of 
and use of herbicides for weed control must follow applicable local and state regulations. 
Approved permits must be obtained before implementing plans as required.

BMP 2: Mulch. Mulch used for reclamation should be certified weed free.

10 There were two suggestions regarding depth: One was to bury the top o f each gathering line “48 inches “below 
the surface” and the other was "below plow depth".
17 There were three alternate suggestions regarding the placement of subsequent pipelines. The suggestions were 
that they should be placed: a) within ten feet or less o f  existing pipelines, b) “as close as possible to” existing 
pipelines, or c) pursuant to industry standards for installation.
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BMF 3: Education. Review weed educational material during pre-construction on-site 
meetings with operators, subcontractors, and landowners.

BMP 4: Revegetaton. Moist soils near wetlands, streams, lakes, or springs in the project area 
should be promptly revegetated if construction activities impact the vegetation in these areas. 
Revegetation should be designed to avoid the establishment of noxious weeds. As noted with 
reclamation, use only certified and state inspected seed that is free of noxious weeds in any 
re vegetation operation.

BMP 5: Pests. Waste handling, construction practices, and operations should take into 
consideration pests such as mosquitoes (which can potermally transmit West Nile Virus -  of 
significant concern for sage grouse and other wildlife as well as humans), rodents (which can 
potentially transmit hantavirus), flies, and other pests that can cause problems. It was pointed 
out that at this time (Spring 2004) there is no proven connection between CBM development and 
these pests.18

BMP 6: Vehicles/Heavy Equipment. Vehicles and machinery contaminated with soil can be 
sources of non-native noxious weed seed, which can seriously degrade native habitats. When 
moving vehicles and machinery from areas containing populations of noxious weeds, consider 
washing vehicles prior to entering CBM development areas.

BMP 7: Long-term weed infestation issues. It is important for companies to plan for the 
condition of the surface lands after holding ponds no longer hold water. It is likely that the 
ponds will have changed the soils and habitat characteristics of that immediate land and when 
water is no longer there, non-native weed infestation is very likely. Reclamation plans should 
include post-pond weed and soil restoration considerations.

G. Visual Impacts

BMP 1: Minimize Footprint and Use Existing Facilities. Minimize the footprint of well 
locations, access roads, and utilities, and use existing well pads where feasible. Avoid creating 
large cut and fill slopes, minimize clearing, taking into consideration slate well spacing 
requirements.

BMP 2: Color Selection and Screening. Use vegetative and topographic screening when 
siting well and facility locations, avoid highwall cuts, and reclaim all portions ol'the location not 
needed for production facilities. All well facilities should be painted a color which allows the 
facilities to blend with the background, typically a vegetated background.

BMP 3: Ridgelines. Avoid locating wells, equipment, and facilities on highly visible 
ridge lines.

18
The University of Montana is entering the second year of a three year study on the affects of West Nile Virus on 

Sage-grouse populations.
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H. Noise Abatement

BMP 1: Noise Levels. Where CBM operations generate noise that can impact established 
receptors (for example residences, churches, schools, established campgrounds, or sensitive 
wildlife) control of noise is good practice.19 If low frequency noise becomes an issue then it 
should be addressed in consultation with those being affected.

BMP 2: Distance. Provide the appropriate distance between a CBM facility and an existing 
noise-sensitive receptor (residences, schools, medical facilities, sensitive wildlife habitat areas, 
and recreational areas).20

BMP 3: Features. Consider utilizing obstacles as a noise abatement measure.

Discussion: Noise can be reduced by construction of obstacles in the direct path from the noise 
source to a receiver. These obstacles can be tightly spaced wood fences (no gaps in the wood 
panels), engineered noise barriers, concrete fences, earth berms, structures, straw bale “zig-zag” 
design structures, or naturally occurring hills. Care must be taken even with a tightly spaced 
wood fence. Even a small opening between the individual slats on a fence can allow a pathway 
for noise to propagate through the opening. In fact, the noise can actually be enhanced through a 
small opening because the noise energy is channeled through the opening. To mitigate this 
problem, wood fences are generally constructed with two faces with the slats on one face 
overlapping the adjacent face.

BMP 4: Compressor and Pumpjack Equipment Noise Abatement. The following measures 
can help abate compressor and pumpjack equipment noise:

• Utilize compression equipment which reduce or alleviate noise (e.g., properly
selected hospital grade mufflers matched to the noise reduction sought);

• Use design retrofits to reduce or alleviate noise associated with older compression
equipment;

• Locate equipment to take advantage of surface topography to aid in noise abatement, 
etc.

19 Two versions o f  additional specific noise reduction guidance were suggested. Version one: In the absence of local 
ordinances or state laws, a general guideline of 55 dBA for outdoor residential, farms, and outdoor areas where 
people spend significant amounts of time can be considered as published by the U.S. Environmental Protection 
Agency entitled “information On Levels of Environmental Noise Requisite to Protect Public Health and Welfare 
with an Adequate Margin of Safety”. Version two: Noise should be mitigated to the satisfaction of the receptor. 
Noise in excess o f 50 decibals measured 200 feet from the equipment or at a property line or an established receptor 
(for example residences, churches, schools, established campgrounds, or sensitive wildlife) is normally 
unacceptable. For residential areas, the BLM has established a maximum standard o f 48.6 dB(A)Leq at any 
structure. CBM wells, facilities, and equipment can often be cost effectively quieted below these maximum 
standards using “hospital grade” mufflers (which may be buried), sound panels (or hay bales), sound insulated
buildings, and other methods.
20There were two alternative suggestions regarding appropriate distance. Version one: Provide the appropriate 
distance... to comply with an Ldn of 55 dBa. In otherwise quiet rural areas, even low level sound can be heard for 
long distances. Version two: Provide the appropriate distance...to minimize noise impacts. Prescribing a specific 
noise standard may conflict with local ordinances and state laws.
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• Install high grade mufflers on the exhaust of compressor engines, wellsite, and 
facility engines to reduce the exhaust noise.21

• Consider the use of multi-blade fan configuration on the cooling fan.
• Electric power should be utilized when possible (rather than diesel).
• Use progressive cavity pumps or other quiet running artificial lift equipment in place 

of conventional pumpjacks/rocker arms to reduce noise and visual impacts.

Discussion: Noise abatement measures are applicable in areas where grouse are present (as well 
as in areas of human concern) because data indicate that grouse avoid large areas around noise 
sources. [Cite research -  Note if we don’t get the cite in time for publication then this discussion 
will be moved into the “future considerations” document]

I. Air Quality

BMP 1: Reduce Emissions. Operators should strive to reduce total emissions in CBM 
operations.

Discussion: EPA has joined with companies across all sectors of the natural gas industry to 
reduce methane emissions through a voluntary partnership known as the EPA Natural Gas STAR 
Program. (See the Natural Gas STAR web site, http://www.epa.gov/gasstar/index.htm for further 
information.) For larger internal combustion engine, lean bum technology is recommended.22

BMP 2: Particulates. Emissions of particulate matter from construction and road use can be 
minimized with various techniques such as the application of water, gravel, or other dust 
suppressants, with at least 50 percent control efficiency. Companies should contact the counties 
to ascertain the procedures to be followed on county roads, and should post and obey speed 
limits set by local authorities.

BMP 3: Air Quality Management/Coordination with Local Stakeholders. In some 
jurisdictions, city, county and regional air quality oversight entities are now being established in 
addition to the State and Federal air quality regulatory agencies to deal with possible 
exceedances of air quality standards. Operators should contact the appropriate regulatory agency 
to ensure compliance and coordination of air quality requirements. Other BMP examples 
include: establishment of cooperative boards to ensure air quality performance which meet local, 
regional, state and national requirements; increased monitoring resources due to the involvement 
of a wider body of participants; need for effective coordination to avoid conflicting efforts or 
duplicative performance requirements for CBM operators.

21 It was noted that mufflers can be buried to further reduce noise levels.
22 Catalytic converters were discussed as a proven measure for helping to reduce air emissions by up to 95% from 
CBM operations, but various members of the group differed on the advisability o f  suggesting their use as a BMP at 
this time.
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J . Public Safety A round CBM In frastuc tu re

BMP 1: Operational Awareness and Signs. Unless otherwise required by state or federal 
requirements, provide operational information and post necessary signs to minimize accidents. 
Post telephone number for emergencies.

BMP 2: Site Security. In consideration of the landowner’s land use, and as necessary in high- 
risk areas, minimize entrance by unauthorized personnel through effective site security or 
barriers.23

BMP 3: Flare Fire Prevention. In CBM basins where cavitation is used as a completion 
technique (instead of hydraulic fracturing) flaring can be a safety and fire hazard. In addition to 
complying with local regulations regarding lire prevention, specific precautions should be taken 
to prevent fires including wetting down areas and ensuring adequate berming of flares. Flare 
pits used in cavitation should not be constructed adjacent to public roadways.

BMP 4: Coal Fires. In the San Juan Basin, dewatering of Fruitland Coals may contribute to 
coal fires burning at the outcrop. While control of such coal fires has proven to be extremely 
difficult, during dry periods, areas near underground coal fires should be monitored for grass and 
forest fires.

BMP 5: Education. Educate schools and communities about the dangers of going near CBM 
activities

BMP 6: Emergency Management Plans. Residents should be made aware of emergency 
procedures and be supplied with emergency phone numbers for fire departments and operators. 
Each operator should have an emergency management plan in place that is shared with state and 
local emergency management authorities.

:3 On private lands, landowners often prefer to lock property boundary gates which will increase site security. On 
public lands, limitation o f non-gas field access on gas field roads will increase security and promote damage 
avoidance while mitigating adverse impacts on wildlife use and habitat.
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COAL BED METHANE 
BEST MANAGEMENT PRACTICES HANDBOOK

PROPOSED BMPS, ALTERNATIVE LANGUAGE AND 
ADDITIONAL INFORMATION FOR FUTURE CONSIDERATION 

(4/12/04)

These are proposed Best Management Practices (BMPs), alternative language for 
portions of the WGA Coal Bed Methane BMP Handbook, and other comments and 
additional ideas/sources of information that were suggested too late in the process for full 
group consideration. They have not been discussed and were not agreed to by the full 
CBM Advisory Committee. However, it is hoped that they will be reviewed and 
considered in the future.

INTRODUCTION AND OVERVIEW 

Introduction

Proposed Alternative Language for the Introduction, Second Paragraph:
Current Language: “With this guidance, the WGA sought funding to engage the CBM 
industry, all levels of government, and other stakeholders to build a Handbook of Best 
Management Practices (BMPs).”
Proposed Language: “With this guidance, the WGA sought funding to engage members 
of the CBM industry...”

Pur ;se and Assumptions

Comment on Existing Handbook Language, Purpose and Assumptions, Second 
Paragraph: Omit the following sentence "Other benefits and opportunities arising from 
CBM development such as job creation, tax revenue, royalty payments, and physical 
improvements for landowners (e.g., installation of cattle guards, fence replacement, on­
going road maintenance, etc.) were also noted.” because it sounds like CBM industry self 
promotion rather than a BMP.

Proposed Alternative Language, Purpose and Assumptions, Third Paragraph, 
Second Sentence:
Existing Language: “Development will produce jobs and revenues and contribute to 
meeting the Nation’s energy needs, but should not compromise a healthy environment.” 
Proposed Language “Development will produce reliable, affordable clean burning 
energy, jobs and revenues and contribut. :o meeting the Nation’s energy needs, but 
should not compromise a healthy environment”.
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Best Management Practices: How  Used, Defin itions. Applications., and Suitability

Comment on Existing H andbook Language, BM P  Defin itions, F irs t Sentence: The
word "proven" seems a bit strong.

I .  P LA N N IN G  

Development Plans

Comment on Existing H andbook Language in Development P lans, Discussion B u lle t 
Regarding Baseline M onitoring : The Handbook discusses “Strategies for establishing a 
baseline and monitoring.” The concept of “baseline monitoring” is a red herring. Some 
baseline monitoring programs are established by law (for example in other extractive 
industry regulations or certain environmental protection requirements) and mandate a 
minimum of one year’s worth of monitoring data. Such a mandate may not exist in oil 
and gas law at the state or local government level. When it is required, many 
professionals cannot agree on what is adequate baseline monitoring. In the future, WGA 
might want to consider; a) substituting a term such as “scientific monitoring sufficient to 
understand pre-CBM activity conditions” for establishing a baseline or collecting 
baseline information, b) clarifying additional descriptions or criteria for baseline 
monitoring, ore) eliminating this part of the discussion entirely.

Proposed A lternative Language in Development P lans, Discussion Bu lle t Regard ing 
Maps:
Existing L anguage : “The map can also include geographic features such as streams and 
other water bodies, and special ecosystems.”
P rop o sed  L anguage : “The map can also include geographic features such as streams and 
other water bodies, and special sensitive areas”.

Proposed A lternative Language In  Development P lans Discussion Bu lle t Regarding 
Baseline In fo rm ation :
Existing L anguage : “Collection of baseline information on such things as surface uses 
and surface owner preferences, pre-development noise levels, air quality, surface and 
groundwater quality, and biological resources can assist in identifying critical data or 
information gaps.”
P rop o sed  L anguage : “Collection of baseline information on such things as surface uses 
and surface owner preferences, pre-development noise levels in sensitive areas, air 
quality, surface and groundwater quality where the groundwater is a used resource, and 
biological resources can assist in identifying critical data or information gaps.”

Comment on Existing H andbook Language in Development P lan Discussion: Delete 
following sentence: “Oil and gas operators, government agencies, elected officials, 
affected surface and mineral owners, community representatives, and other concerned 
citizens working together to plan for anticipated field development can produce 
development plans that reflect environmental responsibility, respect for the land, efficient



energy resource development, and productive relationships among diverse interests while 
at the same time permitting extraction of CBM.”

P r o p o s e d  A d d i t i o n s  f o r  t h e  P l a n n i n g  C h a p t e r

P r o p o s e d  B P M :  Surface Use Standards. For each operational area, each gas well 
operator should develop and constantly improve its own BMPs.

Discussion: For each operational area gas well operators should strive to proactively 
implement good surface use practices adapted to the area and the requirements of its 
operations. For a comprehensive example of such practices see: Williams i) Standard 
Surface Use Plan, ii) Ten Point Plan for Drilling; and iii) Standard and Site Specific 
Mitigation Measures used in Garfield County, Colorado.

I I .  W A T E R  

I n t r o d u c t i o n

P r o p o s e d  A l t e r n a t i v e  L a n g u a g e  i n  t h e  W a t e r  I n t r o d u c t i o n :

Existing Language: “Because CBM production generally begins by withdrawing a high 
volume of water, this has raised significant issues, including the potential wasting of 
valued water resources; concerns about groundwater, specifically on the effects of 
lowering the water table, potential impacts on residential and agricultural wells, and 
possible contamination, and; produced water disposal or management, including 
downstream impacts on both water quantity and quality.”
Proposed Language: “Because CBM production generally begins by withdrawing a high 
volume of water, this has raised significant issues, including the potential wasting of 
valued water resources; concerns about groundwater, specifically on the effects on 
residential and agricultural wells, and; produced water disposal or management, incl jding 
downstream impacts on both water quantity and quality."

W a t e r  M a n a g e m e n t  P l a n n i n g

P r o p o s e d  A l t e r n a t i v e  L a n g u a g e  i n  t h e  W a t e r  M a n a g e m e n t  P l a n n i n g  D i s c u s s i o n ,  

P o i n t  i ) :

Existing Language: “likely quality of produced water”
Proposed Language: “estimated quality of produced water”

P r o d u c e d  W a t e r  O p t i o n s :

P r o p o s e d  A l t e r n a t i v e  L a n g u a g e  f o r  P r o d u c e d  W a t e r  O p t i o n ,  F a c t o r s  f o r  

C o n s i d e r a t i o n  B u l l e t s :

Existing Language: “Long-term impacts to the environment”
Proposed Language: “Long-term effects to the environment”
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Proposed A dditions to the W ater C hapter

P r o p o s e d  B M P  ( s o m e w h e r e  i n  t h e  W a t e r  C h a p t e r  o r  i n  t h e  I n f r a s t r u c t u r e  

C h a p t e r ) :  Storm water m anagement practices. Control runoff and minimize sediment 
production from disturbed areas (roads, pads, pipelines, etc.) due to storm runoff.

P r o p o s e d  B M P :  Gas Companies Have Primary Responsibility fo r  Solving Problems 
Caused by Produced Water From CBM  Wells.

Discussion: Without the production of water from CBM wells the water problems 
discussed below would not exist. The apparent profitability of CBM development is 
driving a boom in gas well drilling. It is the responsibility of the parties who are profiting 
from and pressing for this rapid development to promptly solve and pay for the problems 
caused by that rapid development. In keeping with Enlibra Principle Seven, (see 
Appendix B in the Handbook) gas companies should not increase their profits by reaping 
the benefits of CBM development while imposing its adverse consequences and the costs 
of solutions on other stakeholders.

P r o p o s e d  B M P :  Water Injection. If satisfactory solutions to surface water disposal and 
water quality issues cannot be implemented in a timely way in a field or portion thereof, 
water should be injected into appropriate geologic reservoirs.

Discussion: At present, stakeholders are searching for effective solutions to water issues 
caused by current levels of produced water discharge from CBM wells in Wyoming. At 
the same time rapid drilling continues. Variations in conditions, particularly water 
quality and soil types may well result in identification of different Best Practices for 
specific areas. However, it is clear that the prompt identification and implementation of 
actual best practice solutions to these water issues is a pressing priority.

P r o p o s e d  A d d i t i o n a l  L a n g u a g e :  The role of State Engineers and applicable state water 
law should be included in the discussion of water management. In many western states 
the State Engineer’s Office is the agency responsible for determining “beneficial use”, 
and that role should be understood in any discussion of beneficial use related to CBM 
produced water.

I I I .  L A N D O W N E R  R E L A T I O N S  

I n t r o d u c t i o n

P r o p o s e d  A l t e r n a t i v e  L a n g u a g e  i n  t h e  L a n d o w n e r  R e l a t i o n s  I n t r o d u c t i o n :

Existing Language: “Adoption of BMPs is often helpful in addressing interaction 
challenges related to a range of land owner issues, including: . ...compensation for surface 
occupancy...”
Proposed Language: “Adoption of BMPs.. .compensation for damages...”
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Com m unication and Notification:

P r o p o s e d  A l t e r n a t i v e  L a n g u a g e  f o r  t h e  C o m m u n i c a t i o n  a n d  N o t i f i c a t i o n  S e c t i o n :

Existin'; Language: “This relationship should be based on both parties respecting and 
accommodating each other’s property rights and interests, with open and consistent 
communication".
Proposed Language: “This relationship should be based on all parties respecting and 
accommodating each other’s property rights and interests, with open and consistent 
communication.”

C o m m e n t  o n  E x i s t i n g  H a n d b o o k  L a n g u a g e  i n  t h e  C o m m u n i c a t i o n  a n d  N o t i f i c a t i o n  

S e c t i o n :  The comments on encouraging early and frequent communication between 
operator and surface owner are sound practices. Early and frequent communication as 
necessary will help alleviate problems on split estate when both parties act in good faith. 
Heading B. Plans. Agreements and Bonds -  BMP 1, is a good example of what open and 
respectful communication between surface and mineral operators could accomplish. 
Also, the discussion of this BMP references a sample Surface Use Agreement available 
on the WGA website. A model SUA could actually be a BMP in and of itself, providing 
that the conditions in such an agreement do not violate regulatory permitting and other 
legal requirements. WGA should be cautious to avoid BMPs that mandate specific 
operator responsibilities on split estate given the extensive legal precedent that currently 
accrues to mineral owners and operators.

C o m m e n t  o n  E x i s t i n g  H a n d b o o k  L a n g u a g e  i n  C o m m u n i c a t i o n  a n d  N o t i f i c a t i o n  

S e c t i o n :  Delete the discussion of notification.

P l a n s  A g r e e m e n t s  a n d  B o n d s

C o m m e n t  o n  E x i s t i n g  H a n d b o o k  L a n g u a g e  i n  t h e  P l a n s ,  A g r e e m e n t s  a n d  B o n d s  

I n t r o d u c t i o n :  Add property values and wildlife impacts to the sentence that reads: 
Adoption of BMPs is often helpful in addressing interaction challenges related to a range 
of land owner issues, including: location of wells...”

C o m m e n t  o n  t h e  F o o t n o t e  r e g a r d i n g  M a s t e r  S u r f a c e  U s e  A g r e e m e n t s :  Delete the 
footnote and show a list of sites where to obtain such information.

C o m m e n t s  o n  S u r f a c e  U s e  A g r e e m e n t s  B M P :

First Comment: Use the term “Surface Owner Agreement” instead of “Surface Use 
Agreement”.

Second Comment: Change the sentence that now reads: “This would include notice to the 
surface owner of record...” to “This would include a personal visit with the surface 
owner to discuss the preliminary plan. If the surface owner is not available for an initial 
face-to-face meeting, then the operator should send a notice to the surface owner of 
record ...”
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Third Comment: Change the sentence in the discussion that now reads: “The SUA should 
address all relevant concerns, including such items as compensation for use of the 
surface, damage payments, and development plans that address facility and road 
locations, timing of operations, construction and reclamation requirements, water 
management, and access to the property.” to read “The SOA should address all relevant 
concerns, including such items as compensation for damages and development plans that 
address facility and road locations, timing of operations, construction and reclamation 
jcquirements, and water management.”

Comments on the W a te r W e ll M itigation Agreement BM P :

First Comment: Delete “when CBM development is occurring within the same aquifer” 
from the sentence that currently reads: “Operators should determine whether their 
operations could impair the capability of these water wells and take appropriate actions to 
mitigate such impacts when CBM development is occurring within the same aquifer".

Second Comment: Change the sentence that now reads “A Water Well Mitigation 
Agreement should be offered to owners of wells and springs that could potentially be 
affected by CBM operations.” to “A Water Well Mitigation Agreement should be offered 
to appropriated owners of wells and spnngs...”

Third Comment: Add the following language to the Water Well Mitigation Agreement 
BMP: “The operator should promptly and voluntarily remedy any damage to water 
sources caused by its operations and any doubts should be resolved in favor of the 
landowner, at least where water is derived from or above the coal formation from which 
gas and water is being produced.”

Proposed Additions fo r the Landowner and O perato r Relations Chapter

Proposed BM P : Surface Owner Selection O f Reasonable Facility Locations: The 
surface owner is best able to select wellsites and facility locations together with road and 
pipeline routes which will minimize adverse impacts on existing and proposed surface 
uses, and to preserve the value of the surface, (Third Restatement of the Law of Property, 
Servitudes §4.8 (2000)), Landowners should be informed of the reasonable needs and 
alternatives available to the gas well operator so that a reasonable location may be 
selected within the drilling window for required operations. The fact that CBM fields are 
extensive and that any locations in the drilling window will generally result in similar 
production of gas allows surface use considerations to control the siting of wells, roads, 
pipelines, and other facilities.

Proposed BM P : Landowner Indemnification Provisions. SUAs Should Contain 
Landowner Indemnification Provisions.

Discussion: A typical indemnification provision might read: “The gas well operator 
hereby covenants and agrees to indemnify, defend and hold the Surface Owner harmless 
against any and all loss, damage, claims, injury, demands and suits which Surface Owner
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may suffer as a result of or related to the gas well operator’s operations on the Subject 
Property, excluding any portion of such loss, damage or claim caused by the negligence 
or willful misconduct of the Surface Owner.” The indemnity provision simply assures 
the surface owner that the gas well operator will be responsible for loss and damage 
resulting from gas well operations.

Proposed BMP: SUAs should specifically identify the well, road, pipeline and other 
agreed upon facilities on a detailed attached plat. Buried pipelines should be well and 
permanently marked. Within sixty days after completion of construction, the operator 
should provide to the surface owner and record an “as built” survey so that successors, 
the parties themselves, and surveyors and planners can accurately locate the facilities and 
understand the extent of the agreed use.

Discussion: SUAs which generally reference the area to be used and permit multiple 
unspecified wells, road use or pipelines, or do not utilize the minimum reasonable 
footprint, constitute over reaching by the gas well operator and, as an unreasonable use, 
constitute a trespass. Gerrity v. Madness, 946P.2d 913 (Colo. 1997).

IV. INFRASTRUCTURE 

Introduction

Comment on Existing Handbook Language: In the Infrastructure Chapter Introduction 
delete the sentence that reads: “When properly managed, CBM development may also 
enhance the use and value of a landowner’s property” because it seems like self 
promotion by the CBM industry.

Suggested as Additional Guiding Principles for Infrastructure Best Practice 
Operational Standards:

• Within identified drilling windows and on leases, the landowner should select 
reasonable sites wells, roads and other facilities which accommodate existing and 
anticipated surface uses to the maximum extent possible.

• Tight control of contractors and agents to insure that best surface use practices are 
followed, agreements are complied with, and good surface owner relations are 
maintained.

• In general, well and facility footprints should be minimized to the maximum 
extent possible consistent with safe operating practices.

• In general, reclamation, including recontouring, topsoil replacement, and 
revegetation, should occur as early as possible with interim reclamation of 
disturbed areas not actually used for production operations being reclaimed upon 
completion of construction. See e.g. Colorado Oil and Gas Conservation 
Commission Rule 1003.
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Roads and T ransportation

Proposed BMP: Anterial Roads. Existing ranch roads should generally be utilized as 
anterial roads to access two track well roads. Such roads should be adequately crowned, 
graveled, and drained by the operator to bear up under gas field traffic under adverse 
weather conditions, and the operator should maintain such roads in good and passable 
condition for the life of the field.

Proposed BMP: Limiting Road Use. Particularly on public lands in areas of sensitive 
wildlife habitat, birthing areas or winter range, etc., roads can be fenced and gated and 
closed to non-gas well personnel. Oil and gas traffic should be kept to a minimum and 
remote sensing and control systems utilized. Private lands are normally required to be 
gated and locked to preclude access to the general public. Reasonable landowner 
requests for gating and locking private lands should be complied with. Gas field traffic 
should stay on the roads at all times. On private lands, all road easements should be non­
exclusive and limited to access to defined oil and gas facilities. The surface owner, rather 
than the gas company, has the right to grant access to the surface owner’s property, 
including access roads.

Proposed Alternate Language for the Road Siting BMP in the Current Handbook.
Current Language: Utilize and improve existing roads to gas field requirements to the 
maximum extent possible. Locate roads in areas that will optimize year-round, all- 
weather access, and minimize surface disturbance and environmental impacts. Road 
location should be selected in consultation with the surface owner, and should consider 
future development plans.
Proposed Language: Locate roads where landowners want them, where they will serve 
both gas field and surface owner needs, and in areas that will optimize year-round, all- 
weather access, and minimize surface disturbance and environmental impacts. Road 
location should be reasonably selected by the surface owner.

Proposed Additional Language for the Service Industry Traffic BMP in the Current 
Handbook: It is the operator’s responsibility to ensure service company compliance 
with surface use agreements and permit requirements.

Pipelines and Power Lines (Gas. Water, and Power)

Proposed Alternate Language for the Corridors BMP in the Current Handbook.
Current Language: Use existing disturbance corridors whenever possible (ideally 
following access routes or existing pipeline routes).
Proposed Language: Use existing disturbance corridors and utility corridors to the 
maximum extent possible (ideally following utility easements, utility access corridors or 
existing pipeline routes). Rights-of-way should overlap with pipelines placed as close as 
possible to other utilities in the corridor. On relatively level ground, gathering lines can 
often be placed within ten feet of each other (in Houston, major pipelines are sometimes 
placed in corridors within one foot of each other).
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Proposed Discussion: Gathering pipelines can have a significant unnecessary adverse 
impact on the usefulness and value of the surface. If gathering lines crisscross each 
other, they may define significant areas of non-use and divide the real property in small 
pieces which are unuseable for many valued purposes, such as residential or commercial 
development and siting of agricultural structures.

P r o p o s e d  A l t e r n a t e  L a n g u a g e  f o r  t h e  T r e n c h e s  B M P :

Current Language: Locate all lines (i.e. gas and water disposal) in the same trenches (or 
immediately parallel to), and at the same time, if possible.
Proposed Language: Locate all lines (i.e. gas and water disposal) in the same corridors 
(or immediately parallel to), and at the same time, if possible.

P r o p o s e d  B M P :  Location. Outside of existing utility corridors, pipelines should be 
located along routes selected by the surface owner which reasonably accomplish the 
purpose of the gas well operator. Pipelines located in road rights-of-way or under roads 
or within ten feet of property boundaries will minimize adverse surface impacts. To the 
maximum extent possible, pipelines should be buried at least 48 inches deep to get below 
plow depth and reduce the risk of inadvertent excavation.

P r o p o s e d  B M P :  Safety. Pipeline markers should include one-call notices and contact 
numbers. Surface owners and others grading and excavating on the property should 
make use of the one-call system to locate pipelines prior to any excavation in the area of 
the pipeline. Steel pipelines should be properly fitted with cathodic protection to reduce 
the risk of corrosion and related gas leakage.

P r o p o s e d  B M P :  Reclamation. Pipeline should be double ditched with soil compaction 
and restoration of topsoil to the surface. Subsidence should be anticipated and mitigated 
using compaction and mounding of topsoil. If the ground settles over the trench, fill 
should be topsoil of like quality and free of noxious weeds. Foreign soil (from other 
properties) should be introduced onto the property only with prior written permission of 
the surface owner. The refilled trench should be contoured to conform to the terrain and 
revegetated utilizing a seed mixture agreed to by the surface owner and, as necessary, 
mulch and fertilizer. On agricultural lands, rocks of two inches or more in diameter 
should be “picked” by the operator at least three times over the ensuing two years to 
reduce the damage to agricultural equipment working over the excavated pipeline.

H a b i t a t  a n d  S p e c i e s  P r o t e c t i o n

P r o p o s e d  B M P :  Survey areas fo r  rare p lants before building well pads. At a minimum 
operators should review BLM and Forest Service sensitive species lists prior to siting 
infrastructure (e.g., well pads), and avoid locations where sensitive species are found. G1 
and G3 plants represent the groups of most imperiled species as ranked by the 
NatureService and the Heritage Program network
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W e l l s

P r o p o s e d  B M P :  Footprint. The well footprint should be as small as possible. Use of a 
small well or facility footprint avoids trespass by unreasonable and unnecessary use.

P r o p o s e d  a l t e r n a t i v e  l a n g u a g e  t o  p r e c e d e  t h e  b u l l e t s  u n d e r  S i t i n g  a n d  C o n s t r u c t i o n  

C o n s i d e r a t i o n s  f o r  W e l l s

Current Language: Where feasible, site and construct wells with the following 
considerations:
Proposed Language: Within the applicable drilling window, the Landowner should be 
permitted to select a reasonable well location which accommodates surface use. To the 
extent possible, construct wells as follows:

P r o p o s e d  A d d i t i o n a l  C o n s i d e r a t i o n  u n d e r  S i t i n g  a n d  C o n s t r u c t i o n  C o n s i d e r a t i o n s  

f o r  W e l l s :

• Choose and construct sites with reclamation in mind; i.e., if possible, avoid 
cutting trees and other long lived, slow growing vegetation, minimize cut and fill, 
and store topsoil and preserve it from erosion.

• Production facilities and equipment should be consolidated in as small an area as 
possible, a separate facilities location may be unnecessary or quite small for 
shallow CBM wells and is often 1,500 square feet or less for conventional wells. 
Production facilities should be bermed and fenced to preclude domestic and wild 
animals from entering the area. The wellhead is often fenced using a ten by ten 
pipe fence or, for Powder River CBM wells, may be winterized and enclosed is a 
steel container.

• Where no code exists, locate facilities and roads away from occupied dwellings. 
Add: (in addition to dwellings) agricultural and commercial buildings, schools, 
water sources, and other significant areas of surface use.

• Locate well sites no closer than one-half mile from homes and other domestic 
structures.

’ • Utilize closed-loop drilling systems to achieve pitlcss drilling and minimize truck 
traffic and water usage.

P r o p o s e d  A l t e r n a t i v e  L a n g u a g e  f o r  t h e  R e c l a m a t i o n  B M P  u n d e r  W e l l s :

Current Language: Reclamation. As soon as reasonably possible after drilling is 
completed, conduct interim reclamation to reduce the drill site to the minimum area 
required for production operations and to restore the disturbed areas to their prc- 
disturbance condition, or better, pursuant to landowner preference. Interim reclamation 
should include the following:

• Recontour disturbed areas to be compatible with existing grades, including for 
agricultural purposes.
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• Depending on landowner preferences, replace topsoil to at least the depth and 
quality which existed prior to disturbance for final reclamation of the site 
upon abandonment of the well.

• Revegetate disturbed areas using a seed mixture to match native vegetation.

• Remove all chemicals, equipment, materials, and waste not necessary for 
sustaining production from the well pad.

• Use only certified and state inspected seed that is free of noxious weeds for 
reclamation.

P rop o sed  L anguage  (R ead  in context o f  the p ro p o sed  BM Ps tha t fo llow  below ): Interim  
Reclamation. As soon as reasonably possible after drilling is completed, conduct interim 
reclamation to reduce the drill site to the minimum area required for production 
operations and to restore the disturbed areas to their pre-disturbance condition, or better. 
Interim reclamation should include the following:

• Remove all chemicals, foreign substances, pit liners, contaminated soil 
and trash, together with all equipment which is not required to sustain 
production from the well.

• Fill and compact any pits.

• Recontour disturbed areas to be compatible with existing grades, including for 
agricultural and irrigation purposes.

• Replace topsoil on the reclaimed area to at least the depth and quality which 
existed prior to disturbance .

• Revegetate the reclaimed area using a weed free seed mixture selected by the 
surface owner to establish the desired crop or match native vegetation. Use 
only certified and state inspected seed that is free of noxious weeds for 
reclamation.

• Remove all chemicals, equipment, materials, and waste not necessary for 
sustaining production from the well pad.

Proposed BMP: Final Reclamation: Plug and abandon the well in accordance with 
regulatory requirements and good and safe operating practices. Promptly remove all 
equipment to below plow depth and promptly reclaim the entire well pad and any other 
disturbed areas in accordance with the BMP above.

Proposed BMP: Equipm ent Removal. Remove all equipment not necessary for well 
operations.
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Proposed BMP: Centralized Well Sites. Centralized well sites, in certain 
circumstances, can reduce capital and operating costs and at the same time reduce 
adverse surface impacts, including the well site footrprinl, roads and pipelines. For 
example, the Colorado Oil and Gas Conservation Commission has determined that 
centralized well sites accomplish all of these savings with respect to drilling to the 
Williams Fork Formation in Mesa and Garfield Counties, Colorado. See COGCC 
website. Flowever, centralized well sites should be expected to be impractical in shallow 
coalbeds until shallow, long reach directional drilling technology is proven. Some 
companies are working to develop the required techniques, which some expect to lower 
costs and improve production; but it will likely take some time.

C e n t r a l  G a s  G a t h e r i n g ,  T r e a t m e n t .  C o m p r e s s i o n ,  a n d  M e t e r i n g  F a c i l i t i e s

Proposed BMP: Water Gathering Systems. Where produced water is not discharged or 
injected at the wellsite, particularly for typically closely spaced CBM wells, water should 
be gathered using water gathering pipelines co-located with gas gathering lines. Such a 
water gathering system is often less expensive over the life of the field than water hauling 
by truck, and avoids the significant road damage and community disruption that results 
from constant heavy truck traffic often necessary to move large volumes of CBM water 
by truck.

Proposed BMP: Gas Gathering Systems. Low pressure gas gathering systems 
constructed utilizing centralized compression and treating facilities should be used. CBM 
normally requires low bottom hole pressures to dewaler and to flow al an economical rate 
from the CBM well. Without such low pressure, little or no CBN gas from the coal 
formation can be recovered. Centralizing compressor facilities efficiently increase the 
gas pressure from gathering line inlet pressure (perhaps 50 psig) up to long distance 
transmission line pressure (often greater than 1000 psig). Centralized compression, as 
opposed to a compressor al every well, will normally save capital and operating costs, 
dramatically reduce adverse surface impacts (i.e., noise and unnecessary use of more 
land) and reduce system down time while achieving low bottom hold pressures al wells 
connected to the system. Centralized compressors can normally be quieted more cost 
effectively (on a per mmbtu basis) than small wellsite compressors.

Proposed BMP: Centralized Treatment and Processing. Centralized treatment 
(removal of impurities) and processing (removal and sale of natural gas liquids or 
helium) should be used. CBM often requires treating to remove C02, nitrogen, or other 
impurities, and CBM infrequently may contain sufficient NGLs to warrant processing. 
With respect to generally low volume CBN wells, centraiized facilities will normally 
save capital and operating costs, dramatically reduce adverse surface impacts, and reduce 
system downtime. Centralized treatment and processing facilities are often placed on 
property purchased by the facility operator and are normally subject to county and state 
regulatory and land use processes.
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Pests and Noxious Weeds

P r o p o s e d  A d d i t i o n a l  L a n g u a g e  f o r  t h e  I n t e g r a t e d  P e s t  M a n a g e m e n t  B M P :  Each 
operator should have a pest and weed control procedure, and should be fully responsible 
for pest and weed control problems which result from or are aggregated by its operations. 
Control contractors should be supervised to ensure that control measures are effectively 
implemented, and at the optimum time.

P r o p o s e d  A d d i t i o n a l  L a n g u a g e  f o r  t h e  R e v e g e t a t i o n  B M P :  Revegetation of disturbed 
areas not required for production should occur promptly following the completion of 
pipeline, road, well, and facility construction. This practice reduces erosion and 
establishes vegetation to hold topsoil. As compared to final reclamation, interim 
reclamation and revegetation provides a 30 to 50 year head start on plant growth, allows 
reestablishment of surface use, and normally ensures that a large portion of the 
reclamation will be completed by a responsible operator. (Toward the end of their 
productive life, gas wells may be transferred to “stripper” operators who may not 
adequately reclaim well and facilities sites.)

V i s u a l  I m p a c t s

P r o p o s e d  A d d i t i o n a l  L a n g u a g e  f o r  t h e  M i n i m i z e  F o o t p r i n t  B M P :  Consolidate 
equipment in a compact area which may often be effectively screened by placement on 
the cut side of the pad. Excessive or unnecessary use of the surface constitutes trespass.

N o i s e  A b a t e m e n t

P r o p o s e d  A d d i t i o n a l  M e a s u r e  t o  H e l p  A b a t e  C o m p r e s s o r  a n d  P u m p j a c k  E q u i p m e n t  

N o i s e :  Enclose compressors in sound insulated buildings with adequate ventilation to 
permit doors to be closed in the summer months.

F o r  P o s s i b l e  I n c l u s i o n  i n  a  F u t u r e  H a n d b o o k  V e r s i o n  a s  A d d i t i o n a l  R e s e a r c h  D a t a  

Becomes A v a i l a b l e :  Noise abatement measures may be applicable in areas where grouse 
are present (as well as in areas of human concern) because anecdotal information indicate 
that grouse avoid large areas around noise sources.

V .  E M E R G I N G  T E C H N O L O G I E S

The technologies and practices described in this section offer potential, but have not yet 
been tested sufficiently or utilized broadly and successfully enough to be characterized as 
best management practices. They may, however, become BMPs in the future.

M i c r o h o l e  D r i l l i n g  T e c h n o l o g y :  Microhole drilling technology allows the drilling of 
wells using smaller diameter drill holes than are generally used for oil and gas wells. A 
hole diameter of 2-3/8 inch is characteristic. The technology involves coiled tubing, 
which spools from the drilling unit into the drill hole. The relatively small and light
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drilling unit can be hauled with a light truck. Accordingly, microhole drilling offers the 
potential of decreased drilling costs as well as restricting disturbed environments to a 
smaller area during drilling. Collateral benefits include reduced impacts due to lighter 
equipment moving on access roads. Current investigations are focusing on drilling to 
relatively shallow formations (less than approximately 5,000 ft depth), however DOE 
considers deeper drilling to be achievable.
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APPENDIX A

A C R O N Y M S

ADR -  Alternative Dispute Resolution

APD -  Application for Permit to Drill

BLM -  Bureau of Land Management

BMP -  Best Management Practice

CBM -  Coal Bed Methane

EPA -  Environmental Protection Agency

NEPA -  National Environmental Policy Act

NPDES -  National Pollution Discharge Elimination System

RMP -  Resource Management Plan

SOA -  Surface Owner Agreement

SOP Agreement -  Standard Operating Practices Agreement 

SUA - Surface Use Agreement 

SN -  Sundry Notice

USDW -  Underground Source of Drinking Water 

USFS - United States Forest Service 

USF&WS - United States Fish & Wildlife Service 

WMP -  Water Management Plan



A P P E N D I X  B  

E N L I B R A  P R I N C I P L E S

WGA uses a set of principles to guide its work on complex environmental and natural resource 
issues. Based on successful problem solving experiences, the Enlibra principles were articulated 
and endorsed by the western governors to serve as a guide to policy development and decision­
making in the West. Enlibra is a hybrid word with Latin roots created to mean balance and 
stewardship. Enlibra is based upon the following eight interdependent principles:

One: National Standards, Neighborhood Solutions - Assign Responsibilities at the Right 
Level

Two: Collaboration, Not Polarization - Use Collaborative Processes to Break Down 
Barriers and Find Solutions

Three: Reward Results, Not Programs - Move to a Performance-Based System

Four: Science For Facts, Process for Priorities - Separate Subjective Choices from 
Objective Data Gathering

Five: Markets Before Mandates - Pursue Economic Incentives Whenever Appropriate

Six: Change a Heart, Change a Nation - Environmental Understanding is Crucial

Seven: Recognition of Benefits and Costs - Make Sure All Decisions Affecting 
Infrastructure, Development and Environment are Fully Informed

Eight: Solutions Transcend Political Boundaries - Use Appropriate Geographic 
boundaries for Environmental Problems. 1

1 “P rin c ip le s  fo r E n v iro n m en ta l M an ag em en t in the W est,’’ W G A  po licy  reso lu tio n  02 -07  (June  2002 ).
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APPENDIX C

W E S T E R N  G O V E R N O R ’ S  A S S O C I A T I O N  C O A L  B E D  M E T H A N E  

C B M  A D V I S O R Y  C O M M I T T E E  M E M B E R S

The CBM Best Practices Handbook represents a working collaboration between a 
number of individuals from federal, state, tribal, and local government. The Western 
Governors also consulted with and utilized input from a broader group of interested 
stakeholders and experts. The following individuals were participants in this process and 
receive tremendous thanks from WGA for lending their time and expertise.

Steve M. Adami 
Landowner, Buffalo, WY

David Alleman
U.S. Department of Energy

Betty Anthony
American Petroleum Institute

Dan Arthur 
ALL Consulting

Beir.i'e Barlow
Landowner/Powder River Basin Resource 
Council

Gary Beach
Wyoming Department of Environmental 
Quality

Charles Bedford
The Nature Conservancy, Colorado 

Lowell Braxton
Utah Division of Oil, Gas, and Mining 

David R. Brown
BP America Production Company

Cathy Carlson 
Center for the Wild West

Larry Charach
Alberta Department of Energy

Frank Chavez
New Mexico Oil Conservation Division 

Art Compton
Montana Department of Environmental 
Quality

Mark Davis
Colorado State Land Board 

Ned Farquhar
New Mexico Governor’s Office 

Roger Fragua
Council of Energy Resource Tribes 

David Gann
The Nature Conservancy

Bruce Gantner 
Burlington Resources

Gayle Gordon
U.S. Department of Interior
Bureau of Land Management

Robert W. Harms
Northern Alliance of Independent Producers 

Lynn D. Helms
North Dakota Industrial Commission 

Shane Henry
Colorado Department of Natural Resources
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John Heyneman 
Padlock Ranch Company

Melody Holm 
USDA Forest Service

Diana G. Hulme
Institute for Environment & Natural 
Resources, University of Wyoming

Joseph C. Icenogle
Fidelity Exploration & Production Company

Steve Jones 
WY Outdoor Council

Gwen Lachell
Oil & Gas Accountability Project 

Con Lass
U.S. Department of Interior 
B r  .au of Land Management

Tom Lonnie
U.S. Department of Interior 
Bureau of Land Management

Brian Macke
Colorado Oil and Gas Conservation 
Commission

John Masterson 
Wyoming Governor's Office

John H. McCutcheon II 
U.S. Department of Energy

Michael Menefee
Colorado Natural Heritage Program 

Nat Miullo
U.S. Environmental Protection Agency, 
Region VIII

Jill Morrison
Powder River Basin Resource Council

Pete Morton, Ph.D.
The Wilderness Society

Claire M. Moseley 
Public Lands Advocacy

James Mosher
The Izaak Walton League of America 

Dianne Nielson
Utah Department of Environmental Quality 

Paul Orbueh
Western Governors’ Association 

Jim Perry
U.S. Department of Interior 
Bureau of Land Management

Tom Richmond
Montana Board of Oil and Gas Conservation 

Lynn Rust
U.S. Department of Interior 
Bureau of Land Mana&ement

David Searle 
Marathon Oil Company

Nancy Sorenson
Landowner/Board Chair of Powder River 
Basin Resource Council

Jim Soube 
Oquirrh Institute
Formerly Western Governor’s Association

Davit Stalling 
Trout Unlimited

Suzanne Stevenson
U.S. Environmental Protection Agency, 
Region VIII

Mickey Steward 
CoalBed Methane Coalition
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Shawn Taylor 
State of Wyoming

Scott Thompson
BP America Production Company

James Thurman 
Shell Oil Company

Clarke Turner
U.S. Department of Energy

Pennie Vance
Powder River Basin Resource Council 

Johanna Wald
Natural Resources Defense Council

Kermit Witherbee
U.S. Department of Interior
Bureau of Land Management

Chris Wood 
Trout Unlimited

Bob Zahradnik 
Southern Ute Growth Fund

Facilitators

Connie Lewis 
Meridian Institute

Rex Raimond 
Meridian Institute



APPENDIX D

REGULATORY COMPLIANCE CHECKLIST - WYOMING 
EXAMPLE

Federal, State, and County Permits, Approvals, and Authorizing Actions - Wyoming 
Example

Agency Permit, Approval or Action Authority

U.S. Forest Service 
(USFS)

Decision Record for Proposed 
Action. Evaluate environmental 
impacts of Proposed Action

National Environmental 
Policy Act of 1969 (42 
U.S.C. 4321 et seq.) Council 
on Environmental Quality,
40 CFR 1501, 1502

Approval of Plan of Development 
for surface use of well pad

FSM 1950

Concurrence with BLM's APD 
approval process on USFS 
administered land

FSM 1500

Special Use Permit for access road 
ROW, road decommissioning, and 
pipeline

Forest Service Handbook 
(FSH) 1509.11

Special Use Permit to utility 
company for installation and 
operation of powerline

Federal Register Notice 5- 
22-95

Antiquities and cultural resource 
permits on USFS-administered land

Antiquities Act of 1906, as 
amended (16 U.S.C. 431- 
433); Archaeological 
Resources Protection Act of 
1979, as amended (16 
U.S.C. Sections 470aa- 
470II); Preservation of 
American Antiquities, as 
amended (43 CFR 3)

Bureau of Land 
Management (BLIU)

Decision Record for Proposed 
Action. Evaluate environmental 
impacts of Proposed Action

National Environmental 
Policy Act of 1969 (42 
U.S.C. 4321 et seq.) Council 
on Environmental Quality,
40 CFR 1501, 1502

Permit to driil, deepen, or plug back 
on BLM-managed land or minerals 
(APD process)

Mineral Leasing Act of 1920, 
as amended (30 U.S.C. 181 
et seq.) Requirements for 
Operating Rights Owners 
and Operators, as amended 
(43 CFR 3162)
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Agency Permit, Approval or Action Authority

Rights-of-way grants and temporary 
use permits for pipelines and 
central tank battery on BLM- 
managed land

Mineral Leasing Act of 1920, 
as amended (30 U.S.C 
185); 43 CFR 3180

Rights-of-way grants for access 
roads on BLM-managed land

FLPMA (43 U.S.C. 1761- 
1771); 43 CFR 2800

Authorization for flaring and venting 
of natural gas on BLM-managed 
land or minerals

Mineral Leasing Act of 1920, 
as amended (30 U.S.C. 181 
et seq.); Requirements for 
Operating Rights Owners 
and Operators, a s  amended 
(43 CFR 3162)

Plugging and abandonment of a 
well on BLM-managed land or 
minerals

Mineral Leasing Act of 1920, 
as amended (30 U.S.C. 181 
et seq.); Requirements for 
Operating Rights Owners 
and Operators, as  amended 
(43 CFR 3162)

Antiquities and cultural resource 
permits on BLM-managed land

Antiquities Act of 1906 (16 
U.S.C. Section 431-433); 
Archaeological Resources 
Public Protection Act of 
1979 (16 U.S.C. Sections 
470aa-47011); 43 CFR 3

Approval to dispose of produced 
water on BLM-managed land

Mineral Leasing Act of 1920 
(30 U.S.C. 181 et seq.); 43 
CFR 3164; Onshore Oil and 
Gas Order No. 7

Use only BLM Approved 
Formulations of Herbicides on BLM 
lands. Ensure that a Pesticide Use 
Proposal is submitted and 
approved by the proper BLM 
authority. Ensure that a Pesticide 
Application Record is completed 
within 24 hours after the completion 
of the herbicide application on BLM 
lands and submitted to the proper 
BLM Office.

Requirements by the BLM 
Vegetation Treatment on 
BLM Lands in the Thirteen 
Western Station Final 
Environmental Impact 
Statement 1991 and BLM 
Manual 9011 Chemical Pest 
Control, BLM Handbook H- 
9011-1 Chemical Pest 
Control, and BLM Manual 
9015 Integrated Weed 
Management

Bureau of Indian Affairs 
(BIA) and/or Tribe

Approval of Utilization - Provide for 
efficient and timely development 
and production of tiibal oil and gas 
leases

Indian Mineials Leasing Act 
of May 11, 1938, 25 U.S.C. 
396a-396q, 25 CFR, Part
211. Act of March 3, 1909, 
25 U.S.C. 396, 25 CFR, Part
212. Indian Mineral 
Development Act of 
December 22, 1982, 25 
U.S.C. 21-02-2108, 25 CFR, 
Part 225
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Agency Permit, Approval or Action Authority

Rights of Way - Grant rights-of-way 
and issue temporary permits

Act of March 3, 1901, c.832 
ss4.31.Stat.1084. Also 
209DM8 Secretaries Order 
3150 and 3177, as 
amended, 10 BIAM, bulletin 
13, as amended, and 
Albuquerque Area 
Addendum Release 9401

Archaeological Clearance - Issue 
antiquities or archaeological 
resource permits to remove or 
excavate archaeological resources 
on land administered by BIA

Antiquities Act of 1906, 16 
USC Secs. 431-433; 
Archaeological Resources 
Protection Act of 1979 (16 
USC Secs. 470a-47011); 43 
CFR, Parts 3 and 7;
National Historic 
Preservation Act, Section 
106 and 36 CFR Part 800

Air emissions inventory data - 
Accumulating emissions data

Clean Air Act

U.S. Army Corps of 
Engineers  (COE)

Section 404 permits and 
coordination regarding placement 
of dredged or fill material in area 
waters and adjacent wetlands

Section 404 of the Clean 
Water Act of 1972, as 
amended (33 U.S.C. 1344); 
EPA-administered Permit 
Programs: The National 
Pollutant Discharge 
Elimination System 
(NPDES), as amended (40 
CFR 122); state program 
requirements (40 CFR 123); 
Section 404(b)(1)
Guidelines for Specific 
Disposal Sites for Dredged 
or Filled Material, as 
amended (40 CFR 230)

U.S. Fish and  Wildlife 
Service (USFWS)

Coordination, consultation, and 
impact review on federally listed 
threatened and endangered (T&E) 
species

Fish and Wildlife 
Coordination Act (16 U.S.C. 
661-666c), Section 7 of the 
Endangered Species Act of 
1973, as amended (16 
U.S.C. 1536); Bald Eagle 
Protection Act (16 U.S.C. 
668-668dd)

Migratory bird impact coordination Migratory Bird Treaty Act 
(16 U.S.C. 704)

U.S. Departm ent of 
T ransportation (DOT)

Control pipeline maintenance and 
operation

Transportation of Natural 
and Other Gas by Pipeline, 
Annual Reports, Incident 
Reports, and Safety Related 
Condition Reports, as 
amended (49 CFR 191); 
Transportation of Natural
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Agency Permit, Approval or Action Authority

and Other Gases by 
Pipeline: Minimum Safety 
Standards, as  amended (49 
CFR 192)

U.S. Environmental 
Protection Agency

Spill Prevention Control and 
Countermeasure Plans (SPCCPs)

40 CFR 112

(EPA) Regulation of hazardous waste 
treatment, storage, and/or disposal

Resource Conservation and 
Recovery Act (42 U.S.C. 
Section 6901)

Produced-Water Disposal - Issue 
permit to allow for underground 
injection of produced water

Safe Drinking Water Act (42 
U.S.C. 300F-300-9), 40 
CFR Parts 144 and 147

Wyonvng Department of 
Environmental Quality - 
Water Quality Division 
(WDEQ-WQD)

Permits to construct settling ponds 
and waste water treatment 
systems, including groundwater 
injection and disposal wells

Wyoming Environmental 
Quality Act, Article 3, Water 
Quality, as amended (W.S. 
35-11-301 through 35-11- 
311)

Regulate disposal of drilling fluids 
from abandoned reserve pits 
[Should be under WY Oil & Gas]

Wyoming Environmental 
Quality Act, Article 3, Water 
Quality, as  amended (W.S. 
35-11-301 through 35-11- 
311)

NPDES permits for discharging 
produced water and stormwater 
runoff if greater than five acres of 
disturbance

WDEQ-WQD Rules and 
Regulations, Chapter 18; 
Wyoming Environmental 
Quality Act, Article 3, Water 
Quality, as  amended (W.S. 
35-11-301 through 35-11- 
311); Section 405 of the 
Federal Water Pollution 
Control Act (Clean Water 
Act) (codified at 33 U.S.C. 
1345); EPA-administered 
Permit Programs: NPDES, 
as amended (40 CFR 122); 
State Program 
Requirements (40 CFR 
123); EPA Water Program 
Procedures for Decision­
making, a s  amended (40 
CFP. 124)

Approval for discharge of 
hydrostatic test water [This takes 
authorization under a general 
discharge permit]

Wyoming Environmental 
Quality Act, Article 3, Water 
Quality, a s  amended (W.S. 
35-11-301 through 35-11- 
311) .

Wyoming Department of 
Environmental Quality- 
Air Quality Division 
(WDEQ-AQD)

Permits to construct and permits to 
operate

Clean Air Act, as amended 
(42 U.S.C. 7401 et seq.); 
Wyoming Environmental 
Quality Act, Article 2, Air 
Quality, as  amended (W.S.
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Agency Permit, Approval or Action Authority

35-11-201 through 35-11- 
212)

Wyoming Department of 
Environmental Quality - 
Land Quality Division 
(WDEQ-LQD)

Mine permits, mine impoundments, 
and drill hole plugging on state 
lands

Wyoming Environmental 
Quality Act, Article 4, Land 
Quality, as amended (W.S. 
35-11-401 through 35-11- 
437)

Wyoming Department of 
Environmental Quality- 
Solid Waste Division 
(WDEQ-SWD)

Construction fill permits and 
industrial waste facility permits for 
solid waste disposal during 
construction and operations

Wyoming Environmental 
Quality Act, Article 5, Solid 
Waste Management, as 
amended (W.S. 35-11 -50 I 
through 35-11-520)

Wyoming Department of 
Transportation (WDOT)

Permits for oversize, overlength, 
and overweight loads

Chapters 17 and 20 of the 
Wyoming Highway 
Department Rules and 
Regulations

Access permits to state highways Chapter 13 of the Wyoming 
Highway Department Rules 
and Regulations

Wyoming Board of Land 
Com m issioners/ Land 
and Farm Loan Office

Approval of oil and gas leases, 
ROWs for long-term or permanent 
off-lease/off-unit roads and 
pipelines, temporary use permits, 
and developments on state lands

Public Utilities, W.S. 37-1- 
101 et seq.

Wyoming Oi! and Gas 
Conservation 
Commission (WOGCC)

Permit to drill, deepen, or plug back 
(APD process)

WOGCC Regulations, 
Chapter 3, Operational and 
Drilling Rules, Section 2 
Location of Wells

Permit to use earthen pit (reserve 
pits)

WOGCC Regulations, 
Chapter 4, Environmental 
Rules, Including 
Underground Injection 
Control Program Rules for 
Enhanced Recovery and 
Disposal Projects, Section 
1, Pollution and Surface 
Damage (Forms 14A and 
14B) '

Authorization for flaring or venting 
of gas

WOGCC Regulations, 
Chapter 3, Operational and 
Drilling Rules, Section 45 
Authorization for Flaring or 
Venting of gas
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Permit for Class II underground 
injection wells

Underground Injection 
Control Program: Criteria 
and Standards, as amended 
(40 CFR 146); state 
Underground Injection 
Control Programs, State- 
administered program - 
Class II Wells, as amended 
(40 C.F. R. 147.2551)

Well plugging and abandonment WOGCC Regulations, 
Chapter 3, Section 14, 
Reporting (Form 4); Section 
15, Plugging of Wells, 
Stratigraphic Tests, Core, or 
Other Exploratory Holes 
(Form 4)

Change in depletion plans Wyoming Oil and Gas Act, 
as  amended (Form W.S. 30- 
5-110)

Wyoming State 
Engineer 's  Office 
(WSEO)

Permits to appropriate groundwater 
(use, storage, wells, dewatering)

W.S. 41-3-901 through 41- 
3-938, as  amended (Form 
U.W. 5)

Permits to construct dams and 
reservoirs

W.S. 41-3-301 et seq., as 
amended (Forms SW3, 
SW4)

Wyoming State  Historic 
Preservation Office 
(SHPO)

Cultural resource protection, 
programmatic agreements, 
consultation

Section 106 of National 
Historic Preservation Act of 
1966, as amended (16 
U.S.C. 470 et seq.) and 
Advisory Council 
Regulations on the 
Protection of Historic and 
Cultural Properties, as 
amended (36 CFR 800)

County (representative) Construction/use permits County Code and Zoning 
Resolution

Conditional use permits County Code and Zoning 
Resolution

Road use agreements/oversize trip 
permits

County Code

County road crossing/access 
permits

County Code/Engineering 
Department

Small wastewater permits County Health Department

Hazardous material recordation and 
storage

County Code

Zone changes Zoning Resolution

Filing Pees County Code

Noxious weed control County Code
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BENEFICIAL USE ALTERNATIVES FOR CBM PRODUCED 
WATER

Produced water quality, applicable regulations, and cost will generally dictate potential 
beneficial use of produced water. In some cases, produced water can be treated to make 
it suitable for a particular use, and treatment technologies are discussed in the next 
section. However, in accordance with 40 CFR, Part 435, produced water must be put to 
some use for livestock, wildlife, or agriculture. Otherwise, it is not to be discharged to 
surface waters of the Nation.

Agricultural Uses
The water provided by CBM discharge is a temporary and potentially valuable resource 
for agriculture, particularly in arid regions. CBM produced water has the potential for 
beneficial use in agricultural livestock and irrigation applications, depending on the 
quality. Livestock benefits have been realized with increased cattle density, increased 
weight gain in cattle, and subsequent improvement in range use when water is made 
available in otherwise dry areas. New water sources may also increase aquatic habitat 
and provide new fisheries. However, water law and compact requirements vary between 
states, so a full understanding of water issues is critical.

Alternative 1 - Stock Watering
The layout of many CBM projects is particularly conducive to stock watering because 
CBM wells are spread out on 80 acre spacing, or greater. Slock watering may be handled 
in several ways, including discharge to reservoirs and stream drainages, or discharge to 
small containment vessels, such as tire tanks. In either case, overflow of water from the 
containment ponds or tanks can provide water to livestock over a distance. Water 
impounded at the head of a drainage, if allowed to overflow from a small tank or 
reservoir, distributes water over a larger linear distance, potentially up to several miles. 
The result is an improved distribution of the herd, and ultimately an improved utilization 
of the grazing lease or ranch. Loss of the water in this scenario is largely a function of 
infiltration through the streambed and consumption by plant species along the banks, 
rather than direct consumption by livestock and wildlife.

The overflow of water into streams constitutes a discharge to surface waters thus to 
discharge the water as described would in most cases require a NPDES permit. There is 
also the potential to impact soils by allowing the water to run along the surface, 
depending on the water quality and soil types.

Alternative 2 - Irrigation
CBM produced water can be used for irrigation purposes when water quality, soil type, 
crop type and irrigation method are conducive for irrigation. The appropriateness of 
irrigation with CBM water is dependent on the site specific conditions (water quality,

APPENDIX E
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