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Via Electronic Mail
Environmental Quality Board
P.O. Box 8477
Harrisburg, PA 17105-8477
RegComments@state.pa,us

Re: Comments on Proposed Rulemaking, 25 Pa. Code Ch. 78 (Oil and Gas Wells)

Dear Environmental Quality Board Members:

On behalf of the 27 undersigned organizations, Earthjustice respectfully submits these
comments on the proposed amendments of 25 Pa. Code ch. 78 ("Chapter 78"). 40 Pa.
Bull. 3845 (July 10, 2010). We commend the Environmental Quality Board ("Board") for
recognizing the need to update requirements for the drilling, casing, cementing, testing,
monitoring, and plugging of oil and gas wells in the Commonwealth of Pennsylvania.
Many of the amendments in the Proposed Rulemaking reflect best management
practices in the industry and will serve as a model for other jurisdictions. We believe,
however, that there are additional best management practices and lessons learned from
the recent EOG Resources and BP Gulf of Mexico well blowouts that should be included
in the regulations to help the Board meet its stated goals of minimizing gas migration
and increasing protection for both public and private water supplies.

In connection with the Advance Notice of Proposed Rulemaking for Chapter 78,40 Pa.
Bull. 623 (Jan. 30, 2010), Earthjustice submitted to the Bureau of Oil and Gas (the "O&G
Bureau") of the Pennsylvania Department of Environmental Protection ("DEP") a set of
detailed technical comments prepared by Susan Harvey, an experienced petroleum
engineer and principal of Harvey Consulting, LLC. See Harvey Consulting, LLC,
Recommendations for Pennsylvania's Proposed Changes to Oil and Gas Well Construction

Regulations (Mar. 1, 2010) [hereinafter "Harvey Report"]. Because most of the 47
recommendations in the Harvey Report remain relevant to this Proposed Rulemaking,
we are attaching another copy of the report as Exhibit A to this letter and we
incorporate it by reference herein. In these comments, we repeat Ms. Harvey's
recommendations to the extent necessary to provide a context for additional citations to
regulations and guidance documents adopted by other jurisdictions, which
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demonstrate that the recommendations are both feasible and consistent with best
management practices. We also offer a few new recommendations.

I. General Comments

A. The Incorporation of American Petroleum Institute Standards into State
Regulations

The xAmerican Petroleum Institute ("zAPI") has developed a number of technical
standards, with the goal of providing its industry members with information on state-
of-the-art well construction practices. API standards are updated regularly to reflect
emerging technologies and new data, and they can provide regulators with written
technical guidelines that can be readily adopted in state regulations. Industry
recommendations should not be accepted uncritically, however, and regulatory review
is essential to ensure that the proposed standards in fact do identify best management
practices for protection of human health and the environment. After conducting that
careful review, we recommend that the Board adopt the existing version of some API
standards, following the model of several other jurisdictions, including Michigan,
Texas, and Alberta, Canada.

When the Board incorporates an industry standard into the Pennsylvania Code, it
should specify the date and version number of the standard adopted. Thereafter, the
Board should follow a routine schedule for careful review of new versions of the
standard and, when the revisions improve protection for health and the environment,
the Board should codify them in Chapter 78. In this way, the Code continues to
represent industry best practices over time, but it does not automatically default to
industry standards without careful Board review. If the industry weakens a standard,
the Board can retain the older version or adopt only a portion of the revised API
standard, as Alaska has done. See State of Alaska, Department of Environmental
Conservation, Tank and Piping Standards at 18 AAC 75.

The Board appears reluctant to incorporate API standards into Chapter 78 because the
"standards are not generally available to the public." It is true that most API standards
are copyrighted, and API typically sells each standard document separately at a cost
that would be prohibitive to the general public. To resolve that problem, we
recommend that the Board follow the practice of other states and federal agencies that
have incorporated API standards into their regulations, which is to make copies of the
documents publicly available for review at central locations, arrange with API to
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provide the material at no cost, or allow a more economical purchase of copies for mail
delivery. See, e.g., Mich. Admin. Code R. 299.2362 ( 2010) ("Copies are available for
inspection at the Lansing Office of the Geological and Land Management Division of
the Department of Environmental Quality. Copies may be obtained from the Michigan
Department of Environmental Quality, Geological and Land Management Division,
P.O. Box 30256, Lansing, Michigan 48909, at a cost as of the time of adoption of these
rules of $42.00 each, and from the American Petroleum Institute, 1220 L Street NW,
Washington, DC 20050, at a cost as of the time of adoption of these rules of $42.00
each/'); xAPI E&P Safety Standards (offering free downloads), at
http://www.api.org/Standards/epstandards/. By using these strategies, the Board can
promote government transparency and accountability without lowering its health and
environmental standards.

B. Preparing the Well for Cementing

The proposed amendments do not identify a protocol for preparing a well prior to
cementing. Adequate well preparation, including the circulation and conditioning of
fluids in the wellbore, is necessary to prevent cement job failures that threaten
groundwater isolation. The Board should add the following provisions:

(1) Every effort shall be made to limit the time between completion of the hole
interval and cementing. See API, Recommended Practice 65-Part 2: Isolating
Potential Flow Zones During Well Construction [hereinafter API RP 65-2], § 4.8.1.

(2) Prior to any cementing, all gas flows shall be killed. See id. at § 4.8.2.1; New York
State Dep't of EnvtT Conservation, Casing and Cementing Practices \ 6, available at
www.dec.ny.gov/energy/1757.html [hereinafter NY Guidance].

(3) The hole size and volume of the annular space shall be accurately calculated, by
running a caliper tool, in order to determine the appropriate volume of cement
slurry. See API RP 65-2, § 4.8.2.2.

(4) Any lost circulation shall be eliminated or significantly reduced using sound
engineering techniques and the best professional judgment of qualified
engineers. See id. § 4.8.2.3. Cement volume calculations must include excess
cement volume to account for any cement that may be lost to a ''thief zone" (lost
circulation zone) during cementing.
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(5) The drilling mud, to be displaced by the cement, shall be conditioned in order to
ensure good mobility and smooth evacuation according to the guidelines
established in API RP 65-2, §§ 4.8.2.4 and 4.8.4.

C. Cement Volume and Installation Procedures

The quality of a cement job is a critical factor in the prevention of gas or fluid movement
from deeper zones into groundwater. To effectively seal off all production horizons
and isolate freshwater aquifers, the cement must be set continuously and evenly
throughout the annular space to preclude the formation of any gaps, channels or other
malformations. The proposed Chapter 78 amendments for cementing therefore should
be revised to add the following best management practices:

(1) Cement Float Equipment shall be tested in accordance with API, Recommended
Practice 10F: Performance Testing of Cementing Float Equipment.

(2) Drilling mud shall be conditioned before cementing.

(3) Surface casing shall be cemented with a volume sufficient to fill the annular
space from the casing shoe to the surface, plus 25 percent. Harvey Report at
19 (recommendation 25); see NY Guidance at % 7; cf Alberta Energy
Resources Conservation Board, Directive #009, § 3.3(c) (1990), available at
http://www.ercb.ca/docs/documents/directives/Directive009.pdf (requiring an
additional 20 percent).

(4) Casing shall be rotated or reciprocated during mud conditioning and
cementing, unless the well is very deep or directionally drilled and pipe
rotation subjects the casing to unacceptable stresses. See Dowell
Schlumberger, Cementing Technology (1984).

D. Applicability of the Revised Regulations

In adopting its new regulations, the Board should ensure that the updated standards
apply to all new and existing oil and gas operations. Any new oil and gas operation
should be required to meet these standards immediately. Existing oil and gas
operations—that is, any oil or gas operation in place prior to adoption of the new
regulations—should have no more than 24 months come into compliance.
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To enforce this requirement, the Board should mandate that, within one year of the date
of adoption, each operator certify to DEP that all of its new and existing oil and gas
operations comply fully with Chapter 78, as amended. For each oil or gas operation
that is not in full compliance, the operator should be required to submit a compliance
plan for DEP review and approval, showing how the operator plans to reach full
compliance within the 24-month deadline. Each non-compliant well must be examined
by a qualified engineer, geologist, and hydrologist to verify that continued operation of
the well does not propose a health, safety, or environmental risk; if the well does
propose any such risk, it must be immediately repaired to meet the newr standards, or
plugged and abandoned.

II. Specific Comments

There are two recommendations in Ms. Harvey's report that seem to have caused some
confusion and are worthy of additional clarification.

1. Ms. Harvey suggested that cement be placed behind the casing from "top to
bottom." In using this phrase, she intended to indicate that the end product
should be a continuous, equally thick layer of cement behind the entire section of
the pipe, not that the cement actually should be pumped from the top of the
annulus to the bottom of the well. Ms. Harvey recognizes that cement is
properly installed by pumping the cement down the inside of the casing,
through the cement shoe, and up the annulus from the bottom of the well
annulus to the top of the well annulus. Harvey Report at 19 ("The most common
methods of placing cement behind surface casing are the pump and plug or
displacement methods that use sufficient cement to ensure a protective cement
bond is achieved from the bottom of the casing to the top of the hole!') (emphasis
added). However, it is important to note that, when cement is pumped from the
bottom of the casing, through the cement shoe, and up the annulus but fails to
reach the surface, a common method of repairing the incomplete cement job is by
installing a cement basket and pumping cement down the annulus from the
surface. See id.

2. Ms. Harvey recommended the use of a cement bond log to verify cement
placement and integrity. There are a number of different vendor trade names for
cement evaluation tools, and Ms. Harvey's recommendation should be
understood broadly to include a cement bond log or other cement evaluation tool
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capable of verifying cement placement and integrity through use of acoustic,
ultrasonic, or similar measurement capability.

§ 78.1(b). Definitions

Cement Job Log -Recommendation 6 of the Harvey Report indicates that the well
operator should record the temperature and pH of the cement water, in addition to the
requirements in the Proposed Rulemaking. We note here that her recommendation
already is the practice in New York, see N.Y. Guidance 1 8, and there is no reason why
Pennsylvania should settle for less protective measures.

§ 78.72. Use of Safety Devices—Blow-out Prevention Equipment

In response to the Board's specific request for comments on establishing requirements
for additional safety equipment and procedures, we recommend that the Board
examine recent lessons learned from both the EOG Resources and the BP Gulf of Mexico
well blowouts and incorporate additional blowout prevention measures within the
Code. Inadequate cement placement, quality, and procedures were causal factors in the
BP blowout, and additional cementing recommendations are provided below. The
Board also should re-examine its blowout prevention requirements as they apply to
both drilling and well work and ensure that Pennsylvania has sufficient on-site
inspectors to ensure compliance.

On July 12, 2010, the O&G Bureau explained in a letter to gas well operators the lessons
learned from its investigation of the EOG Resources loss of well control at the
Punxsutawney Hunting Club 36H well in Clearfield County. (A copy of the letter is
attached hereto as Exhibit B.) We recommended that the six specific instructions
included in the letter be codified in Chapter 78.

§ 78.81. General Provisions

The regulations should follow the lead of other jurisdictions and articulate the guiding
principles of casing and cement regulation. We recommend adoption of the following
language, which is consistent with the proposed rules and would effectively guide well
operators and regulators in unanticipated situations:

The casing and cementing programs for any well shall be designed and
executed to maintain the integrity of the well throughout its life; to
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effectively control any hydrocarbons or water encountered; and to prevent
blowouts, explosions, fires, and casing failures as well the pollution of all
freshwater resources. In developing an appropriate casing and cementing
program, a well operator shall consider successful local practices for
similar wells, maximum anticipated surface pressure, the chemical
environment, the potential for mechanical damage, and any site-specific
geological factors, including the presence of water or hydrocarbons. At all
times, the well operator shall use the best available technologies to protect
groundwater and employ the best professional judgment as to sound
engineering practices.

§ 78.82. Use of Conductor Pipe

The regulations should provide specific instructions regarding the installation of
conductor pipe to prevent harmful fluids at the surface from infiltrating groundwater.
This section should include the following requirements:

(1) Conductor casing shall be cemented from top to bottom and firmly affixed in
the wellbore with a continuous, equally thick layer of cement around the
pipe. Harvey Report at 17 (recommendation 22); see Alaska Admin. Code tit.
20, § 25.030(d)(2) (2010); Newfoundland and Labrador Petroleum and Drilling
Regulations under the Petroleum and Natural Gas Act, C.N.L.R. 1150/96 § 47
(2006), available at

http://www.assembly.nl.ca/Legislation/sr/regulations/rc961150.htm#47__.

(2) A mechanical or cement seal of at least three square feet shall be installed at
the surface to prevent the downward migration of surface pollutants. See NY
Guidance 111.

§ 78.83. Surface and Coal Protective Casing and Cementing Procedures

To ensure that the surface casing is set at a depth and secured in a manner that protects
freshwater resources from contamination, the Board should adopt the following
recommendations consistent with practice in other jurisdictions:

(1) The surface casing must be set and permanently cemented into an impervious
formation or consolidated zone. Harvey Report at 19 (recommendation 24);

- 7 -

1 5 6 W I L L I A M S T R E E T , S U I T E 8 0 0 NEW YORK, NY 1 0 0 3 8 - 5 3 2 6

T: 2 1 2 . 7 9 1 . 1 8 8 1 F: 2 1 2 . 9 1 8 . 1 5 5 6 E: n e o f f i c e @ e a r t h j u s t i c e . o r g W: w w w . e a r t h j u s t i c e . o r g



see Mich. Admin Code r. 299.2359(1) (2010); Nev. Admin. Code § 522.265(1)
(2000).

(2) All surface casing shall be cemented with sufficient cement to fill the annular
space from the casing shoe to the surface. Harvey Report at 19
(recommendation 25); see Ala. Admin. Code R. 400-l-4.09(2)(a) (2009); 178-00-
001 Ark. Code R. B-15(b) (2009); 2 Colo. Code Regs. § 404-1:317 (2007); Ga.
Comp. R. & Regs. 391-3-13.10(12)(d) (2010); 312 Ind. Admin. Code 16-5-9
(2010); Mich. Admin. Code R. 299.2359(2) (2010); 16 Tex. Admin. Code §
3.13(b)(2)(B) (2010); Manitoba Drilling and Production Regulation pursuant to
The Oil and Gas Act, C.R.M. 111/94 § 41(l)(c) (2001), available at
http://web2.gov.mb.ca/laws/regs/pdf/o034-lll.94.pdf; Newfoundland and
Labrador Petroleum and Drilling Regulations under the Petroleum and
Natural Gas Act, C.N.L.R. 1150/96 § 47(2) (2006), available at
http://www.assembly.nl.ca/Legislation/sr/regulations/rc961150.htm#47_;
British Columbia Oil & Gas Comm'n, Wells and Test Holes Manual 11.1 (2010),
available at

http://www.ogc.gov.bc.ca/doaaments/guidelines/Wells%20and%20Test%20H
oles%20ManuaLv%202.4%20June%202010.pdf.

(3) A valid Formation Integrity Test must be completed to validate the integrity
of the casing shoe and must be completed at the equivalent mud weight, leak-
off or fracture pressure specified in the permit to drill. See Alaska Admin.
Code tit. 20, § 25.030(f) (2010).

Subsections 78.83(b) and (c) should be clear that the diameter of the drilled hole must be
large enough (i) to run centralizers, (ii) to allow complete circulation of cement, and (iii)
to obtain a uniformly concentric cement bond in the annulus of at least one inch in
thickness. See Kan. Admin. Regs. § 82-3-106(d) (2010); NY Guidance 1 1 ; API RP 65-2.
In response to the Board's request for comments on the spacing of centralizers, we
recommend that centralizers be spaced sufficiently to ensure adequate room for cement
to pass evenly throughout the cased interval. See Wyo. R. & Regs., 3 Oil & Gas
Conservation Comm'n § 22(e)(iii) (2008). Specifically, we recommend that casing be
centralized in accordance with API RP Spec 10D (Specification for Bow-Spring Casing
Centralizers) and API RP 10D-2 (Recommended Practice for Centralizer Placement and
Stop Collar Testing), standards that already have been adopted in Texas. Harvey
Report at 21 (recommendation 28); 16 Tex. Admin. Code § 3.13(b)(2)(F) (2010).
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The existing 50-foot buffer in subsection 78.83(c) is insufficient to ensure the complete
isolation of vulnerable underground aquifers. Harvey Report at 18-19. In order to
properly protect ground water sources from contamination, the surface casing must be
set and permanently cemented into an impervious formation or consolidated zone that
is at least 100 feet below the deepest freshwater aquifer. See id. (recommendation 24);
Mich. Admin. Code R. 299.2359(1) (2010); Wyo. R. & Regs., 3 Oil & Gas Conservation
Comm'n. § 22(a)(i) (2008). If an unanticipated freshwater aquifer is encountered after
setting the surface casing, the well operator should notify DEP of the problem within 24
hours, see Okla. Admin. Code § 165:10-3-4(c)(7)(I) (2010), and should cease drilling until
it receives DEP approval to continue. See Alberta Energy Resources Conservation
Board, Draft Directive 008: Surface Casing Depth Requirements § 5 (2009), available at
http://www.ercb.ca/docs/documents/directives/draft_directive008.pdf.

§ 78.83a. Casing and Cementing Plan

An effective casing and cementing plan requires the well operator to submit a narrative
explanation detailing the rationale for the casing and cementing program that is
submitted to DEP. See British Columbia Drilling and Production Regulation pursuant
to Petroleum & Natural Gas Act, B.C. Reg. 362/98 § 35(l)(e) (2004), available at
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/10_362_98#sectio
n35.

§ 78.83c. Intermediate and Production Casing

Intermediate casing provides an additional protective barrier when a well passes
through a freshwater aquifer, abnormally pressured zone, or a thief zone. The integrity
of the casing shoe should be validated by a Formation Integrity Test before drilling out
the production interval. See Alaska Admin. Code tit. 20, § 25.030 (2010).

The intermediate casing must be cemented with sufficient cement to fill the annular
space from the casing shoe to the surface, unless the operator can demonstrate that the
depth of intermediate casing makes it technically infeasible to circulate cement all the
way to the surface. In that event, the casing shall be cemented from the shoe to a point
at least 600 feet above all significant hydrocarbon and abnormal pressure zones.
Harvey Report at 20 (recommendation 26); see 16 Tex. Admin. Code § 3.13(b)(3)(A)
(2010).
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Production casing most effectively protects groundwater when it is cemented to a point
at least 600 feet above the uppermost producible hydrocarbon zone. See id. §
3.13(b)(4)(A). When production casing is not run to the surface, there should be at least
100 feet of overlap between the production string and the next largest casing string.
This overlap should be tested with a fluid entry test to assure a competent seal. See Cal.
Code Regs. tit. 14, § 1722.3(d) (2010).

§ 78.84. Casing Standards

The casing strings in oil and gas wells are subject to elevated temperatures, pressures,
erosion, corrosion, and other stresses that reduce the capacity of the casing to protect
fresh groundwater from contaminants. In addition to recommendation 30 in the
Harvey Report and the Board's proposed revisions, the regulations should provide:

(1) Prior to approving casing for use in any particular well, DEP shall certify that
all casing materials have been designed and tested to ensure that they have
tensile strength and other properties with sufficient to withstand collapse,
bursting, bending, buckling, corrosion, erosion, and all other stresses
expected during the entire lifetime of the well. Providing this level of
protection may require the use of coated piping or thicker-walled or other
higher-grade piping with a sufficient corrosive allowance for local conditions.
See API, Spec 5CT: Specification for Casing and Tubing (5th ed. 2006) [hereinafter
API Spec 5CT].

(2) All casing and couplers shall be manufactured, labeled, inspected and tested
at least to the minimum specifications defined in API Spec 5CT; API Spec 5B
(Specification for Threading, Gauging and Thread Inspection of Casing,
Tubing and Line Pipe Threads); and API RP 5C5 (Recommended Practice on
Procedures for Testing Casing and Tubing Connections).

(3) Casing shall be transported, stored, and handled in accordance with API RP
5C1 (Recommended Practice for Care and Use of Casing and Tubing).

(4) The performance properties of all casing used shall meet or exceed the
standards in API TR 5C3 (Technical Report on Equations and Calculations for
Casing, Tubing, and Line Pipe Used as Casing or Tubing; and Performance
Properties Tables for Casing and Tubing.
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§ 78.85. Cement Standards

We applaud the adoption of the ASTM International standards for cement quality. In
response to the Board's request for comments on DEP's authority to set more stringent
standards if needed for pollution prevention, we recommend that the regulations
empower DEP to require a better quality cement when local conditions warrant.
Harvey Report at 6 (recommendation 5); see 16 Tex. Admin. Code § 3.13(b)(2)(C)(iv)
(2010). Recommendation 5 of the Harvey Report also addresses the Board's request for
comments on the concept of creating a zone of critical cement and on the idea of
establishing quantitative temperature limits for water used in cement mixing.

The regulations should require that the cement type selected for be appropriate for the
well conditions to be encountered, including temperature, pressure, fluids, and geologic
conditions. The cement must be designed to maintain required compressive and
bonding strength throughout the life of the well in order to prevent the propagation of
fluids through the cement. In designing and testing the slurry, the well operator should
follow sound engineering practices as defined in API Spec 10A (Specifications for
Cements and Materials for Well Cementing), API RP 10B-2 (Recommended Practice for
Testing Well Cements), and API 65-2, § 4.7, and the documents referred to therein.

The cement must be prepared in the way that best minimizes free water content. See
N.Y. Guidance % 9. Free water separation from the slurry must be no more than 4
millimeters per 250 millimeters of cement. See Wyo. R. & Regs., 3 Oil & Gas
Conservation Comm'n § 22(a)(ii) (2008). The water used in the slurry must be of
adequate quality so as not to degrade its setting properties. See Ala. Admin. Code R.
4000-l-4.09(2)(b) (2009). Accordingly, the regulations should require testing of the
cement water temperature and pH. See N.Y. Guidance 1 8.

A wait time of eight hours and a compressive strength of 350 psi are insufficient
thresholds for permitting the cement to be disturbed. Instead, best management
practices require the operator to allow the cement to harden for at least 24 hours and to
achieve a compressive strength of at least 500 psi before drilling out the cement.
Additionally, a Formation Integrity Test must be completed and a Cement Evaluation
Tool and/or Cement Bond Log should also be run to verify the integrity of the bond
around the cemented casing before perforating the casing, commencing further drilling
or otherwise disturbing the cement. The operator should be required to collect and
submit to DEP, in addition to the data identified for collection in the Proposed
Rulemaking: caliper log data; cement evaluation tool and cement bond log data; and the
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results of any casing pressure tests or casing-annulus pressure tests, including date,
duration, pressure and percent bleed-off. See Cal. Code Regs. tit. 14, § 1724 (2010). The
recorded data should be submitted to the DEP electronically with industry appropriate
software. See API RP 65-2, § 4.9.7,

§ 78.89. Gas Migration Response

The regulation should affirm generally that a well operator shall not continue drilling
into a hydrocarbon-bearing zone or running production casing after receiving any
indication that there is a defect in any casing or in the primary cement job until the
defect is repaired. Harvey Report at 14; see Ala. Admin. Code R. 400-1-4.09(3) (2009);
Utah Admin. Code R. 649-3-9(2) (2010).

III. Conclusion

We thank the Board for the opportunity to provide these comments. Pennsylvania
deserves state-of-the-art regulations governing oil and gas well construction, and the
Board should not settle for Chapter 78 amendments that are less protective of health
and the environment than industry best management practices, including those
reflected in industry standards, or than requirements already promulgated by other
jurisdictions. We therefore urge the Board to adopt the recommendations outlined in
these comments and the Harvey Report. By doing so, the Board can transform Chapter
78's outdated regulatory scheme—which has resulted in repeated well failures and
tragic contamination of drinking water supplies—into a model for the nation.

Respectfully submitted,

0
Deborah Goldberg
Managing Attorney

Hannah Chang
Associate Attorney

Mark Popovsky
Legal Intern
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On behalf of:

Cathy Pedlar
Forest Watch Coordinator
Allegheny Defense Project

Deana Weaver and Brad Pealer
Co-Founders
Carroll Citizens for Sensible Growth

Paul V. Ferrazzi
Director
Citizen's Coalition for a Safe Community (CA)

John K. Baillie
Senior Attorney
Citizens for Pennsylvania's Future

Myron Arnowitt
Pennsylvania State Director
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1. Introduction

This analysis responds to a request by Earthjustice and Sierra Club for a review of proposed revisions to
the Pennsylvania's regulations governing construction of oil and gas wells [25 Pa.Cod Ch. 78 (Chapter
78)]. The purpose of this review is to examine whether the revisions proposed by the Pennsylvania
Department of Environmental Protection (DEP or the Department) are: best practice, protective of human
health and the environment, and consistent with DEP's stated goals of: (1) minimizing public concerns
associated with gas migration into public drinking water supplies; (2) updating material specifications and
performance testing requirements; and (3) revising design, construction, operations, monitoring, plugging,
water supply replacement, and gas migration reporting requirements.

Analysis Approach
This analysis examined DEP's proposed changes to Chapter 78 and makes recommendations on whether
those proposed changes are best practice and protective of human health and the environment.
Additionally, this analysis examined sections of Chapter 78 that DEP did not propose to amend in order
to identify farther changes that would serve to achieve DEP's stated goals.

Recommendations made in this report are based on 23 years of experience as a Petroleum and
Environmental Engineer and are highlighted in blue text boxes.

2. Subchapter A, General Provisions, Definitions § 78.1

Casing Seat. DEP has revised the definition to read:

"The depth to which the surface casing or coal protection casing or intermediate casing is set. In
wells without surface casing, the casing seat shall be equal to the depth of casing which is typical
for properly constructed wells in the area. "

The second sentence in this definition is not consistent with standard industry practice for
construction of an oil and gas well. Surface casing, and in some cases an additional string of
intermediate casing is used to protect ground water aquifers, provide the structure to support blowout
prevention equipment, and provide a conduit for drilling fluids when drilling the subsequent section
of the well. The second sentence of this definition should be deleted, or DEP should explain how an
oil and gas well could be drilled safely, and protect ground water resources, without surface casing.

Surface Casing, DEP has revised the definition to read:

"Casing used to isolate the wellbore from fresh groundwater and to prevent the escape or
migration of gas, oil and other fluids from the wellbore into fresh groundwater. The surface
casing is also commonly referred to as the water string or water casing. "

In addition to protecting ground water, surface casing also provides the very important structural
support required to install blowout prevention equipment and provides a conduit for drilling fluids
when drilling the subsequent section of the well.
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Intermediate Casing. DEP has added a new definition that reads:

"A string of casing other than production casing that is used in the wellbore to isolate, stabilize
or provide well control to a greater depth than that provided by the surface casing or coal
protection casing."

Generalized casing design for
Intermediate casing does play an a Marcellus Shale gas well to

^ , i • *ii ^ \_ i protect the environment
important role m the structural
stability of the wellbore, but it also
provides a very important additional
protective barrier of pipe and cement
across shallow freshwater aquifer
zones. In other words, it provides a
second protective barrier, in addition
to the surface casing and cement,
when a well passes through a fresh
water aquifer.

Fresh water aquifers

Coat-bearing interval

Shallow sandstones and
shales (gas & brine)

,24" conductor casing, (30-60 feet)

20" casing, (200-500 feet)
cemented to surface

13*3/8" casing, (up to 1,000 feet)
cemented to surface

9-5/8" casing, if necessary to
seal off shailow oil, gas or brine
bearing zones

Casing for vertical and horizontal
wells identical to this point

Intermediate casing may be set to
provide a transition from the surface
casing to the production casing for
protection of oil, gas, and freshwater
zones, and to seal off anomalous
pressure zones, lost circulation zones,
and other drilling hazards. A drilling
engineer may need to set hundreds or
thousands of feet of intermediate
casing to: isolate unstable hole
sections (to prevent collapse); isolate Marceiius shaie
high or low pressure zones; isolate
geologic "thief zones prone to
robbing mud from the well bore (lost
circulation); put gas or saltwater zones behind pipe before drilling into the production zone; or provide
additional wellbore structure. Intermediate casing is typically set prior to drilling through the
hydrocarbon-bearing zone, and may be cemented behind the entire casing string from the top of the well
to the bottom of the casing shoe if the intermediate casing depth is shallow enough.

5-1/2" casing, cemented to
500 feet above Marceiius
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Casing Use Requirement. DEP's regulations at Chapter 78, and definitions at § 78.1, provide latitude in
the amount and type of surface casing that can be run. Yet, industry trade groups operating in
Pennsylvania recognize the importance of running both surface casing and intermediate casing in areas
where freshwater resource protection is of critical importance, to provide a sound structural barrier that
contains stimulation fluids when conducting large slickwater fracture treatments (e.g. Marcellus Shale).

For example, a typical wellbore diagram1 of the casing program recommended by the oil and gas industry
and industry trade groups operating in the Marcellus Shale in Pennsylvania2 is shown on the previous
page. Industry recommends three sets of casing (conductor, surface, and intermediate), all cemented to the
surface, which puts freshwater behind three layers of casing and cement. Industry also recommends a
fourth layer of production casing.

Cement. DEP's current definition for cement reads:

"A mixture of materials for bonding or sealing that attains a 7-day maximum permeability of
0.01 millidaricies and a 24-hour compressive strength of at least 500 psi in accordance with
applicable API standards and specifications. "

DEP's definition for cement sets a 24-hour compressive strength standard of at least 500 psi;
however, other states, such as Texas, have found that standard insufficient to prevent vertical
migration of fluids or gas behind pipe. Texas requires operators to have knowledge of the location
and extent of all usable-quality water zones, and requires a higher cement quality to protect these
zones. For example, Texas requires an additional 72-hour compressive strength standard of at least
1,200 psi across critical zones of cement. For example, Texas regulations define the critical zone as
"all usable-quality water zones," and define the "critical zone of cement" as the bottom 20% of the
casing string (at least 300', but no more than 1000').3 This places a section of high strength cement at
the bottom of the casing seat where the highest pressures and stresses are likely to be encountered.

Additionally, Texas requires the API free water separation to average no more than six milliliters per
250 milliliters of cement, tested in accordance with the current API RP 10B. The Texas commission4

overseeing oil and gas development may require a better quality of cement mixture to be used in any
well or any area if evidence of local conditions (which must be provided by the permit applicant)
indicates a better quality of cement is necessary to prevent pollution or to provide safer conditions in
the well or area.

1 http://www.pamarcellus.com/images/pdfs/casing_graphic-with_copy.pdf.
2 http://www.pamarcellus.com/about.php. "Founded in 2008, the Marcellus Shale Committee is an organization committed to the
responsible development of natural gas from the Marcellus Shale geological formation in Pennsylvania and the enhancement of
the Commonwealth's economy that can be realized by this clean-burning energy source. The members of the committee bring the
strength of the Pennsylvania Oil and Gas Association and the Independent Oil and Gas Association of Pennsylvania together to
address concerns with regulators, government officials and the people of the Commonwealth about all aspects of drilling and
extracting natural gas from the Marcellus Shale formation."
3 16 TAC Parti.
4 Texas Railroad Commission
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Texas cement quality standards read:

"Surface casing strings must be allowed to stand underpressure until the cement has reached a
compressive strength of at least 500 psi in the zone of critical cement before drilling plug or
initiating a test. The cement mixture in the zone of critical cement shall have a 72-hour
compress ive strength of at least 1,200 psi. ...In addition to the minimum compress ive strength of
the cement, the API free water separation shall average no more than six milliliters per 250
milliliters of cement tested in accordance with the current API RP 10B. The commission may
require a better quality of cement mixture to be used in any well or any area if evidence of local
conditions indicates a better quality of cement is necessary to prevent pollution or to provide
safer conditions in the well or area.5

"Compress ive strength tests. Cement mixtures for which published performance data are not
available must be tested by the operator or service company. Tests shall be made on
representative samples of the basic mixture of cement and additives used, using distilled water or
potable tap water for preparing the slurry. The tests must be conducted using the equipment and
procedures adopted by the American Petroleum Institute, as published in the current APIRP
10B. Test data showing competency of a proposed cement mixture to meet the above
requirements must be furnished to the commission prior to the cementing operation. To determine
that the minimum compressive strength has been obtained, operators shall use the typical
performance data for the particular cement used in the well (containing all the additives,
including any accelerators used in the slurry) at the following temperatures and at atmospheric
pressure, (i) For the cement in the zone of critical cement, the test temperature shall be within 10
degrees Fahrenheit of the formation equilibrium temperature at the top of the zone of critical
cement, (ii) For the filler cement, the test temperature shall be the temperature found 100 feet
below the ground surface level, or 60 degrees Fahrenheit, whichever is greater.6"

Cement Ticket. DEP's has added a new definition that reads:

"Cement ticket-A written record that documents the procedures and specifications of the
cementing operation and the chemical composition of the cement for each cemented casing
string. The record shall include the amount and composition of the cement slurry, the amount of
cement returned to the surface, if any, the amount and type of additives to the cement slurry
mixture. Slurry properties must include weight, yield, density, water requirements, compressive
strength, fluid loss. Cementing operation information shall include a description of the stages and
sequence of events during the cementing operation, calculations employed, and wellbore and
casing information such as casing diameter and depth and hole size and depth and pump time. "

516TACPartl§3.13(b)(2)(C)
6 16 TAC Part 1 §3.13(b)(2)(D)
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DEP's recommendation to add a new definition for cement ticket is useful. However, it is
recommended that the definition be expanded to include the recommendations listed below.
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3. Subchapter C, Environmental Protection, Performance Standards,
Protection of Water Supplies, § 78.51

DEP has proposed a number of important revisions to the regulations at § 78.51 to clarify what constitutes
an adequately restored or replacement water supply. However, DEP did not recommend any revisions to
the portion of § 78.5 l(c) that sets a timeframe for acting upon a complaint filed by a landowner, water
purveyor, or affected person suffering pollution or diminution of a water supply as a result of drilling,
altering, or operating an oil or gas well. DEP's regulations at § 78.5 l(c) currently allow a delay of up to
10 calendar days before an investigation must be completed.

If a violation of DEP standards is suspected, and that violation results in pollution or diminution of a
water supply, or has the potential to threaten a water supply, immediate investigation by DEP is essential,
not merely response within a 10-day time period. It is recommended that this regulation be revised to
require an immediate investigation to commence within 24 hours of notification, and that if DEP's
investigation team finds evidence to support the complaint, the noncompliant activity should be
immediately shut down. Additionally, all potentially affected users of the water supply should be
immediately notified and provided alternative water supplies until the DEP completes a final investigation
and a final remedy is resolved with the non-compliant operator. Keep in mind that most wells take 14-30
days to drill, depending on depth; and depending on where the operator is within the drilling cycle when
the problem begins, drilling rig operations could be completely packed up and moved off location before
a DEP investigation team arrives on the site 10 days later. The same holds true for stimulation procedures
such as fracture treatments that may take a few hours to a few days, depending on the number of stages
and complexity.

It is unlikely that the operator or equipment will be on location, or any evidence can be examined or
collected by an investigation team, 10 days after a report of a violation is made. Most importantly, if the
agency is notified of a threat to a water supply, immediate action is necessary. A technical team should be
sent out into the field without delay to examine the situation and determine whether action is needed to
shut down operations. That same initial investigation team can collect the information, records, and
evidence required to complete the formal written determination due in at least 45 days.
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DEP proposes to add a new requirement at § 78.5 l(i) that requires a well operator to notify DEP if a
water supply contamination complaint has been received from a landowner, water purveyor, or affected
person, within 10 calendar days. A 10-day notification period is too long. Notification should be made
within 24 hours, followed by a written report via electronic communication or facsimile within a 24-hour
period. This way the DEP is promptly notified and can send a technical team to the site to commence the
investigation while the factors that may have contributed to the complaint are still present.

DEP proposes a new regulation § 78.51 (e) that clarifies what constitutes an adequate restoration or
replacement of a polluted water supply. This regulation is useful. However, the new language proposed
for § 78.51(e)(2) appears to include redundant language, as well as language somewhat contradictory to
the existing §78.5 l(d) regulation. It is recommended that these regulatory sections be combined and
clarified.

The language proposed at § 78.51(e)(2) could allow an operator to construct a new, replacement water
supply at a standard less than the Pennsylvania Safe Drinking Water Act if it were replacing a water
source that originally did not meet the Pennsylvania Safe Drinking Water Act. All newly constructed
water sources, especially those constructed to remedy a compliance violation, should meet the minimum
water quality standards of the Pennsylvania Safe Drinking Water Act.
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4. Subchapter C, Environmental Protection, Performance Standards,
Predrilling or Prealteration Survey, § 78.52

DEP regulations allow an operator to obtain water supply samples prior to drilling. The purpose of this
"baseline" water quality assessment is to establish whether pollution already exists. The right to conduct
the sampling is described in § 78.52(a). DEP's sampling instructions are found at § 78.52(c):

"(c) The survey shall be conducted by an independent certified laboratory. A person independent
of the vsell owner or well operator, other than an employee of the certified laboratory, may
collect the sample and document the condition of the water supply, if the certified laboratory
affirms that the sampling and documentation is performed in accordance with the laboratory's
approved sample collection, preservation and handling procedure and chain of custody. "

The sampling instructions at § 78.52(c) do not specify what type of tests must be completed, when the
testing must be completed, or what testing procedures must be followed. A standard suite of water quality
tests and procedures should be specified and required by DEP. Baseline testing should be completed over
a full hydrologic cycle (multiple samples). Additionally, in areas where industrial activity has already
occurred; testing should include examination of chemicals used by the oil and gas industry. See additional
recommendations on this topic at § 78.122(b)(6).

DEP's reporting instructions are found at § 78.52(e):

" (e) The report describing the results of the survey must contain the following information:
(1) The location of the water supply and the name of the surface landowner or water

purveyor.
(2) The date of the survey, and the name of the certified laboratory and the person who

conducted the survey.
(3) A description of where and how the sample was collected.
(4) A description of the type and age, if known, of the water supply, and treatment, if any.
(5) The name of the well operator, name and number of well to be drilled and permit

number if known.
(6) The results of the laboratory analysis. "

The reporting instructions at § 78.52(e)(6) are very generic. DEP only requests the "results of the
laboratory analysis" to be provided with no clear instructions on what tests must be reported, at a
minimum, or what test methods must be followed, along with evidence that quality control and quality
assurance procedures were followed.

The report should include a summary, in layman's terms, verifying whether any contamination was
found. If contamination was found, the report should clearly describe the amount of contamination found
and by what factor it exceeds Pennsylvania's Safe Drinking Water Act.

This report should be made available to the public, and should be provided to all agencies responsible for
ground water protection (e.g. county boards, commissions).

Additionally, DEP should require annual water quality testing (at a minimum) to verify the water supply
condition while drilling, completion and production operations continue.
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5. Subchapter C, Environmental Protection, Performance Standards,
Control and Disposal Plan, § 78.55

DEP did not propose any changes to § 78.55; however, it is recommended that a revision be made to
require operators to submit their control and disposal plans to DEP for review and approval. Currently,
the plans are prepared by the operator, but there is no agency review for compliance with Pennsylvania
Environmental Protection Standards.

6. Subchapter D, Well Drilling, Operation and Plugging, Use of Safety
Devices, Well Casing, § 78.71

DEP proposes to revise § 78.71 (a) to read:

"(a) The operator shall equip the well with one or more strings of casing of sufficient
cemented length and strength to prevent blowouts, explosions, fires and casing failures
during installation, completion and operation. "

DEP's stated goal of revising the well casing requirements to enhance ground water protection and to
minimize public concerns associated with gas migration into public drinking water supplies is not
reflected in the regulations at § 78.71 (a).
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7. Subchapter D, Well Drilling, Operation and Plugging, Use of Safety
Devices, Blowout Equipment, § 78.72

A Blowout Preventer (BOP) cannot be installed until surface casing is set and cemented; therefore a gas
flow diverter system should be installed to provide for personnel and public safety during the initial
stages of well drilling and setting surface casing. Once surface casing is set, a BOP can be installed to
control the well as it is drilled deeper into higher pressure zones. The proposed DEP regulations do not set
standards for diverter systems, except later, at § 78.73, which states that excess gas encountered during
drilling should be diverted away from the drilling rig in a manner that does not create a hazard to public
health or safety. Yet, DEP provides no criteria or standards for what constitutes an acceptable design for a
drilling diverter system. Shallow gas hazards are well known in the oil and gas industry to be the root
cause of many well blowouts and explosions. Many of these situations could have been prevented by a
more rigorous diverter system design. It is recommended that DEP improve the safety device regulations
at § 78.72 to include diverter system specifications.

DEP has revised the applicability standard of § 78.72 to specify the types of wells that are required to
install a BOP when drilling. The proposed applicability standard includes four criteria:

1. Marcellus Shale gas wells;
2. wells where an operator anticipates pressures or flows that may result in a blowout;
3. wells drilled in areas where there is no previous pressure data; and
4. wells regulated by the Oil and Gas Conservation Law.

Criteria #1 & #3 are clear. BOPs are required on all Marcellus Shale gas wells and all wells drilled in
areas where there is no previous pressure data.

Criterion #2 provides the operator with broad discretion to determine whether wellhead pressures or
natural open flows that may occur during drilling operations could pose a threat of blowout. There are no
safety or hazard criteria established to guide the operator as to when a BOP is required.

Criterion #4 is clear in that it requires BOPs on all wells regulated by the Oil and Gas Conservation Law,
but that law excludes wells that do not penetrate the Onondaga horizon. The law also excludes wells that
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do not exceed a depth of 3,800 feet beneath the surface, including wells located in areas where the
Onondaga horizon is nearer to the surface than 3,800 feet. Therefore, it is not clear if Criterion #4
conflicts with Criteria #1, #2 or #3.

Industry standard practice is to design, size, and install a BOP to handle wellhead pressures expected to
be encountered while drilling (with a sufficient safety factor). Operators that propose to drill wells
without BOPs should provide a technical and safety justification to DEP as part of their permit to drill
application. This justification should be reviewed and approved by the Department. A BOP should be
required on all wells, and BOP waivers should be the exception rather than the rule.

Blowouts are very serious human health, work safety, and environmental situations. Blowouts may result
in human injury, fire, explosion, oil spills, gas venting, equipment damage, etc.

DEP regulations at § 78.72 do not specify the type of BOPs required. Typically for rotary drilling
operations with a maximum potential surface pressure of 3,000 psi or less, the BOP must have at least
three preventers, including: one equipped with pipe rams that fit the size of the drill pipe, tubing, or
casing that is being used; one with blind rams; and one annular type. In rotary drilling rig operations with
a maximum potential surface pressure of 3,000 psi or greater, the BOP typically has at least four
preventers, including: two equipped with pipe rams that fit the size of the drill pipe, tubing, or casing that
is being used; one with blind rams; and one annular type.

Regulations typically specify that the rated working pressure of the BOP and other well control
equipment must exceed the maximum potential surface pressure to which it may be subjected.
Interestingly, existing DEP regulations at § 78.72 (c) require operators to select the appropriate pressure
rating for all pipe fittings, valves, and other connections to the BOPS, but DEP's regulations do not
specify that the BOPs themselves must be capable of withstanding the maximum potential surface
pressure to which it may be subjected. BOPs come in various sizes and pressure ratings. Larger, higher-
pressure rated BOPs are more expensive to purchase and operate; therefore, it is important that this point
be specified in regulation.

DEP proposes a new requirement at § 78.72 (c) that reads:

"(c) The controls for the blow-out preventer shall be accessible to allow actuation of the
equipment in the event of an emergency. Controls for a blow-out preventer with a pressure rating
of greater than 3,000 psi should be located a safe distance from the drilling rig. "

This regulation requires BOP controls to be accessible during an emergency; this is logical. However, the
second sentence of the proposed regulation, which instructs the operator to place the BOP controls at a
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safe distance away from the drilling rig, does not instruct the operator to have BOP controls on the rig
itself. BOP controls need to be accessible both on the rig and at a location a safe distance away from the
drilling rig.

MHHH
DEP regulations at § 78.72(d) and (e) require BOPs to be tested; however, the regulations do not specify
that a "pass" rate is required to continue drilling operations, although this is surely DEP's intent. It would
be usefUl to clarify that drilling operations must cease if a BOP fails a test. The BOP must be repaired or
replaced, and successfully retested, prior to resuming drilling.

8. Subchapter D, Well Drilling, Operation and Plugging, General Provisions
for Well Construction and Operation, § 78.73

DEP proposes a more stringent casing pressure limitation in the new regulations at § 78.73(c), by adding
an additional safety factor, and by expanding that safety factor to include protection at the intermediate
casing seat, in addition to the surface casing seat. Both changes are safety and environmental
improvements. DEP proposes § 78.73(c) to read:

' '(c) After a well has been completed, recompleted, reconditioned or altered the operator shall
prevent shut-in pressure and producing backpressure at the surface casing seat, coal protective
casing seat or intermediate casing seat when the intermediate casing is used in conjunction with
the surface casing to isolate fresh groundwater from exceeding 80 percent (80%) of the
hydrostatic pressure of the surrounding fresh groundwater system in accordance with the
following formula. The maximum allowable shut-in pressure and producing backpressure to be
exerted at the casing seat may not exceed the pressure calculated as follows: Maximum pressure
= (0.8 x 0.433 psi/foot) multiplied by (casing length in feet). "

The proposed regulation applies to wells after they have been "completed, recompleted, reconditioned or
altered." While it is understandable that this requirement does not apply while drilling, casing, and
cementing are underway, it is important to clarify that this requirement will be in place during any testing,
stimulation, or other well operations.

Most drilling is completed using overbalanced drilling fluid systems of sufficient density to counteract
any potential hydrostatic pressures in the wellbore; therefore, it would not be possible to adhere to the
proposed pressure limits during these operations. However, once the drilling is "completed" and the
casing is set and cemented in place, the pressure limitation should apply to all subsequent operations to
protect ground water resources.

The term "completion" is often more broadly defined by industry to include casing, cementing, and well
stimulation operations. The regulation should be clear that the pressure limitation will apply to testing and
stimulation treatments, and other well operations, because high pressure is exerted on the casing seat
during these operations.
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DEP's revised regulation at § 78.73(d) requires the operator to take action to prevent the migration of gas
and other fluids from lower formations into fresh groundwater in the event that the hydrostatic pressure
exceeds the newly proposed 80% safety factor, described in § 78.73(c). Requiring the operator to take
action in the event that the hydrostatic pressure was exceeded is a good step; yet, the proposed regulations
do not provide any instruction on what course of action is required to remedy mechanical defects in the
wellbore construction, nor does it require the operator to notify the DEP of the problem, report the
resolution, or notify anyone who may be potentially affected (e.g. by groundwater impacts).

DEP proposes a new regulation at § 78.73(e) that requires operators to ensure that excess gas encountered
during drilling, completion, or stimulation be flared, captured, or diverted away from the drilling rig in a
manner that does not create a public health or safety hazard. The proposed regulation does not mandate or
encourage operators to select the most environmentally preferable, lowest impact methods available.
While flaring and venting have been commonly used in the oil and gas industry to deal with unwanted,
potentially explosive vapors, both federal and state governments have taken steps over the past two
decades to enact regulations that limit flaring and venting of natural gas.7 Initially, the motive was to
conserve hydrocarbon resources to maximize federal and state revenue and gas supply. More recently,
focus on greenhouse gas (GHG) emission reduction has prompted additional innovation to further reduce
flaring and venting. Reducing flaring and venting to the lowest level technically achievable is widely
considered best practice.

Drilling & Completions: Flares may be used during well drilling, completion, and testing to safely
combust hydrocarbon gases that cannot be collected because gas processing and pipeline systems have
not yet been installed. If gas processing equipment and pipeline systems are in place, gas flaring can be
avoided in all cases except equipment malfunction.

During the drilling and completion phase of the first well on a well pad, a gas pipeline may not be
installed. Gas pipelines are typically not installed until it is confirmed that an economic gas supply is
found. Therefore, gas from the first well is often flared or vented during drilling and completion activities
because there is not a pipeline to route it to. However, subsequent wells drilled on that same pad would be
in a position to implement Reduced Emission Completion (REC), also called "green completion," which
involves routing gas to a pipeline. Green completions require equipment to be brought to the well site to
process wet gas from the well (during well completion activities) to ensure the gas meets pipeline
specifications.

Gas Production: High pressure gas buildup may require gas venting via a pressure release valve, or gas
may need to be routed to a flare during an equipment malfunction. At natural gas facilities, continuous
flaring or venting may be associated with the disposal of waste streams8 and gaseous by-product streams9

7 Global Gas Flaring Reduction Partnership (GGFR), Guidance on Upstream Flaring and Venting Policy and Regulation,
Washington D.C., March 2009.

8 For example, acid gas from the gas sweetening process and still-column overheads from glycol dehydrators.
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that are uneconomical to conserve.10 Venting or flaring may also occur during manual or instrumented
depressurization events, compressor engine starts, equipment maintenance and inspection, pipeline tie-ins,
pigging, sampling activities, and removal of hydrates from pipelines.11

Best practices for flaring and venting during gas production should limit flaring and venting to the
smallest amount needed for safety. Gas should be collected for sale, used as fuel, or reinjected for
pressure maintenance, unless it is proven to be technically and economically unfeasible.

DEP should adopt very clear regulations limiting flaring and venting during gas production operations. If
gas collection, use, sale, or reinjection is not possible, DEP should require operators to flare gas as a
preferred method over venting. Gas flaring is environmentally preferable over venting because flaring
reduces hazardous air pollutants, volatile organic compound emissions, and GHG emissions.lz

Several states (e.g. Alaska and California) require operators to keep accurate records of gas venting and
flaring to ensure that the amount is limited to safety related needs. Some states and the federal
government (in the Outer Continental Shelf) require operators to pay royalty and taxes on flared and
vented gas not authorized for safety purposes. This encourages investment in gas collection and control
devices to conserve natural gas.13

Best Practices for Flares: When flare use is necessary for safety, the following best practices should be
instituted:

• Minimize the risk of flare pilot blowout by installing a reliable flare system;
• Ensure sufficient exit velocity or provide wind guards for low/intermittent velocity flare streams;
• Ensure use of a reliable ignition system;
• Minimize liquid carry over and entrainment in the gas flare stream by ensuring a suitable liquid

separation system is in place; and
• Maximize combustion efficiency by proper control and optimization of flare fuel/air/steam flow

rates.

Best Practices for Venting and Fugitive Emissions: Best Practices for controlling venting and fugitive
emissions include:

• Leak Detection and Repair (LDAR) programs, including acoustic detectors and infrared
technology to detect odorless and colorless leaks;

• Use of low bleed pneumatic instruments,14 and use of instrument air, electric or solar powered
control devices;

• Use of dry centrifugal compressor seals;
• Use of smart automation plunger lifts for liquid unloading;
• Early installation of pipelines; and
• REC methods for gas well completions.

9 For example: instrument vent gas; stabilizer overheads; and process flash gas.
10 The Global Gas Flaring Reduction partnership (GGFR) and the World Bank, Guidelines on Flare and Vent Measurement,

September 2008.
1' The Global Gas Flaring Reduction partnership (GGFR) and the World Bank, Guidelines on Flare and Vent Measurement,

September 2008.
12 Fugitive and Vented methane has 21 times the global warming potential as combusted methane gas. Methanetomarkets.org,

epa.gov/gasstar.
13 Global Gas Flaring Reduction Partnership (GGFR), Guidance on Upstream Flaring and Venting Policy and Regulation,

Washington D.C., March 2009.
14 Process controllers, chemical pumps, and glycol pumps often vent pressurized natural gas used for pneumatic actuation.
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In most cases these best practices improve safety and collect marketable gas for sale. For example, green
completions provide an immediate revenue stream by routing gas that would otherwise be vented to a sale
line. Industry has demonstrated that green completions are both best environmental practice and
profitable. Green completion equipment has a short economic payout. A green completion requires the
operator to bring in gas processing equipment to the well pad to clean up wet gas, improving it to gas
pipeline quality. Typically, portable gas dehydration units, gas-liquid-sand separator traps, and additional
tanks are required.15 Most companies report a one-to-two-year payout for investment in their own green
completion equipment, and substantial profit thereafter, depending on the gas flow rate.J0 It is also
possible for smaller operators to rent green completion equipment. A recent New York State study for the
Marcellus Shale found that equipment payouts may be as short as three months, and more than $65
million in profits was made on a national level in 2005 by companies conducting green completions.17

Natural Gas STAR also provided technical advice to New York State recommending green completions
as a technically feasible economic method. The best practice of green completions should be codified in
DEP regulation.

DEP proposes a new requirement at § 78.73(f) that reads:

"(f) Casing which is attached to a blow-out preventer with a pressure rating of greater than
3,000 psi shall be pressure tested. A passing pressure test shall be holding 120 percent of the
highest expected working pressure of the casing string being tested for 30 minutes with not more
than a 10 percent change. Certification of the pressure test shall be confirmed by entry and
signature of the person performing the test on the driller's log. "

This regulation requires casing to be pressure tested only when it is attached to a BOP of a pressure rating
greater than 3,000 psi. Industry standard practice is to pressure test casing whenever a BOP is installed on
casing, not just on BOPs with more than a 3,000 psi rating.

Typically the casing must be able to hold a surface pressure at least equal to 50% of the required working
pressure of the BOP. Specifying a surface pressure of at least 50% of the working pressure of the BOP is
an easily quantifiable, verifiable value.

Pressure testing the casing is a very important step in groundwater protection. A failed pressure test
indicates an integrity problem that could potentially provide a conduit from the well to adjacent aquifers.

15 EPA, Green Completion, Partner Reported Opportunities (PROs) for Reducing Methane Emissions, Fact Sheet No. 703, 2004.
16 Reduced Emissions Completions, Lessons Learned from Natural Gas STAR, Producers Technology Transfer Workshop,

Casper Wyoming, August 30, 2005.
17 DSGEIS, Appendix 25.
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9. Subchapter D, Well Drilling, Operation and Plugging, Casing and
Cementing, Use of Conductor Pipe, § 78.82

DEP proposes to revise § 78.82 to read:

"If the operator installs conductor pipe in the well, the following provisions shall apply:
(i) The operator may not remove the pipe,
(ii) Conductor pipe shall be installed in a manner that prevents infiltration of surface water

or fluids from the operation into groundwater.
(Hi) Conductor pipe shall be made of steel. "

The proposed changes are useful and provide additional instruction on conductor pipe, but should be
expanded further. Regulations should provide specific instructions on how an operator should install
conductor pipe to prevent infiltration of surface water or fluids from the operation into groundwater.

Most commonly the conductor casing is installed with a cement seal at the surface to prevent groundwater
contamination. Cement is placed in the annulus (the space between the outside of the pipe and inside of
the hole), to secure the pipe in the hole and ensure there is a continuous barrier. DEP should specify that
conductor pipe be cemented from top to bottom and firmly affixed in a central location in the wellbore
with a continuous, equally thick layer of cement around the pipe.

Alternatively, if surface geology allows, conductor casing can be driven by mechanical percussion
methods into unconsolidated strata. In this case, there is no annulus, and the casing is not cemented. And
in this case, a mechanical or cement seal needs to be installed at the surface to prevent the downward
migration of surface pollutants.

DEP should also provide instruction on what type of drilling fluids should be used when excavating the
conductor casing hole, because this section of the well is being drilled through freshwater resources.
Drilling fluids should be limited to air, fresh water, or water-based mud, and exclude oil based muds or
use of other chemical lubricants.

10. Subchapter D, Well Drilling, Operation and Plugging, Casing and
Cementing, Surface and Coal Protective Casing and Cementing
Procedures, § 78.83

DEP has proposed a number of important changes to the regulations at § 78.83. Revisions to this section
of the regulations are most critical to DEP's stated goal of minimizing public concerns associated with
gas migration into public drinking water supplies.
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DEP proposes to revise § 78.83 to read:

" (a) For wells drilled, altered, reconditioned or recompleted after [effective date], surface
casing or any casing functioning as a water protection casing shall not be utilized as
production casing except if one of the following applies:

(1) In oil wells where the operator does not produce any gas generated by the well and the
annulus between the surface casing and the production pipe is left open.

(2) The operator demonstrates that the pressure in the wellbore at the casing seat is no
greater than the pressure permitted by § 78.73 (c) and demonstrates that all gas and
fluids will be contained within the well. "

The proposed rule at § 78.83(a) starts off clear and robust. Clearly stated, casing functioning as a water
protection casing shall not be utilized as production casing. This approach is logical, and important to
groundwater resource protection. Water protection casing should be an additional string of piping,
cemented from top to bottom and firmly affixed in a central location in the wellbore with a continuous,
equally thick layer of cement around the pipe. By contrast with the clear initial prohibition, however, the
two proposed exceptions to this rule at § 78.83(a)(l)-(2) do not make sense, and serve to compromise the
protective barrier that surface casing is intended to create.

As drafted, § 78.83(a)(l) proposes to allow the surface casing to serve as production casing in an oil well
where no gas is generated by the well and the annulus between the surface casing and the "production
pipe" is left open. The term "production pipe" is not defined in DEP regulation at § 78.1, and it is not
clear what piping string DEP is referencing. Is this DEP's term for production tubing? This proposed
exemption is not clear or technically supported.

As drafted, § 78.83(a)(2) proposes to allow the surface casing to serve as production casing in all wells if
an operator demonstrates that the casing seat pressure does not exceed § 78.73(c) (which the operator is
required to do anyway so this is not an incremental requirement) and if the operator demonstrates that all
gas and fluids will be contained within the well. Yet DEP sets no criteria or approval process for making
this showing. The proposed exemption at § 78.83(a)(2) defeats the purpose of requiring § 78.83(a).

DEP's proposed regulations at § 78.83(c) require an operator to set surface casing 50' below the deepest
fresh ground water or into consolidated rock, whichever is deeper. The technical basis for selecting a 50'
depth is not explained.

New York State has instituted more restrictive Fresh Water Aquifer Supplementary Permit Conditions on
permits to drill for wells that pass through primary and principal aquifers, including setting surface casing
at least 1001 below the deepest fresh water zone and at least 100' into bedrock. Similar to DEP's proposal
later at § 78.83(f), NYS allows for this setting depth to be adjusted to ensure the casing seat is set above
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any hydrocarbon interval. DEP should provide a technical basis to show how the 50' depth criteria is
sufficient to protect water resources, or DEP should increase it to the more protective standard of 100'.

DEP's proposed regulations at § 78.83(f) reads:

"The operator shall permanently cement the surface casing by placing the cement in the casing
and displacing it into the annular space between the wall of the hole and the outside of the
casing."

This language does not clearly require a continuous, equally thick layer of cement around the pipe. Nor
does this language clarify that cement must be placed behind the casing from the bottom of the casing
(casing seat) to the surface.

The most common methods of placing cement behind surface casing are the pump and plug or
displacement methods that use sufficient cement to ensure a protective cement bond is achieved from the
bottom of the casing to the top of the hole. To ensure that a continuous, equally thick layer of cement is
achieved, with no void spaces, industry standard practice is to pump excess cement and verify its return at
the surface. Pumping a minimum of 25% excess cement is common. If the excess cement does not return
at the surface, a bond was not achieved behind the entire section of surface casing. In this case, steps must
be taken to remedy the failed cement job. A common method is to install a cement basket and pump
cement down the annulus from the surface. A cement bond log should be run to verify cement integrity
prior to proceeding further in the wellbore.

DEP's regulations at § 78.83(g) reads:

"If additional fresh groundwater is encountered in drilling below the permanently cemented
surface casing, the operator shall protect the additional fresh groundwater by installing and
cementing a subsequent string of casing or other procedures approved by the Department to
completely isolate and protect fresh groundwater. The string of casing may also penetrate zones
bearing salty or brackish water with cement in the annular space being used to segregate the
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various zones. Sufficient cement shall be used to cement the casing at least 20 feet into the
permanently cemented casing."

This regulation essentially says that if an operator sets surface casing too early,18 and then continues to
drill through freshwater, the operator must set another string of protective casing to "completely isolate
and protect the fresh groundwater" The requirement to set a second set of casing is appropriate. This
second set of casing is called "intermediate casing" and is a defined term in DEP regulations. The
regulations should use this term for clarity.

The last line of this regulation requires the operator to place cement only 20' behind the intermediate
casing, just above the casing shoe. This amount of cement is inadequate to "completely isolate and protect
the fresh groundwater."

Depending on the intermediate casing seat depth, it may be possible to place cement behind the entire
casing string. As explained above, industry trade groups operating in the Marcellus Shale in
Pennsylvania19 recommend 13-3/8" intermediate casing at depths up to 1,000' be cemented behind the
entire section. Intermediate casing provides a second protective barrier across a freshwater aquifer.
However, it is not usually possible to cement the entire intermediate casing string if it is more than a few
thousand feet deep. In this case, intermediate casing strings are partially cemented in place to secure the
lower section of the pipe. Most states specify a minimum number of feet of cement be placed behind
intermediate casing (e.g. 500-600'). It is recommended that DEP apply similar standards.

Of note, § 78.83(g) conflicts with the new proposed regulation at § 78.83c for intermediate casing
requiring cementing of at least 600' (which is more consistent with current regulatory practices in other
states).

DEP's existing regulation at § 78.83(f) reads:

'Where potential oil or gas zones are anticipated to be found at depths within 50 feet below the
deepest fresh groundwater, the operator shall set and permanently cement surface casing prior to
drilling into a stratum known to contain, or likely containing, oil or gas. "

As recommended above at § 78.83 (c) the 50' depth should be increased to 100', and the regulation
should be clear that surface casing should stop above any significant pressure zone or hydrocarbon zone,
to ensure the blowout preventer can be installed prior to drilling into a pressured zone or hydrocarbon

18 Or in the in the case that freshwater intervals are separated by intervals of shallow gas requiring multiple casing strings to be
set.
19 See note 2, supra.
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zone; and surface casing needs to be set to provide a protective barrier to prevent hydrocarbons from
contaminating freshwater aquifers when the well is drilled deeper (below the surface casing).

DEP's existing regulation at § 78.83(c) and (h) require the use of centralizers. Centralizers are necessary
to center the casing in the hole and ensure that a concentric cement ring is placed around the pipe, sealing
the annular space between the wellbore and the casing. Once the casing is set, there is still drilling fluid
inside the casing and in the annular space between the casing and the wellbore wall. Drilling mud is
displaced out of the hole by pumping cement down the inside of the casing and up the back side of the
annulus. Poorly centralized casing will allow the cement to bypass the drilling fluid, following the path of
least resistance (usually down the wide side of the annulus), leaving drilling fluid behind the casing on the
narrow side of the annulus; if this happens, a section of the annulus is not properly cemented/sealed.
Centralizers serve many functions including: centering the casing; preventing drag while casing is run in
the hole; minimizing differential sticking; aiding in mud displacement; and reducing mud channeling
when cementing is underway. Centralizers need to be installed either on a casing collar or a mechanical
stop collar. American Petroleum Institute Specification (API) 10D is the industry standard for proper
selection, design, and placement of centralizers. It is recommended that this standard be referenced in the
regulations, because the distance between centralizers is only one of the design criteria that should be
considered when properly selecting, installing, and running casing centralizers.

DEP has proposed three new regulatory sections at § 78.83, and has labeled them § 78.83a, § 78.83b, and
§ 78.83c. Presumably these sections also apply to surface and coal protective casing and cementing
procedures, although this is not clear and should be stated, or these requirements should just be added by
expanding the existing standard at § 78.83 beginning at the letter (1) where the last regulation left off.

This numbering scheme has the potential to cause confusion with existing regulations at § 78.83(a), §
78.83(b) and § 78.83(c) and is not consistent with DEP's numbering scheme. As proposed, DEP's
numbering scheme will include regulations labeled § 78.83(a) and § 78.83a(a).

DEP has proposed a whole new regulatory section at § 78.83a that requires the operator to prepare and
maintain a casing and cementing plan. DEP's proposed regulation at § 78.83a reads:

"§ 78.83a Casing and Cementing Plan
(a) The operator shall prepare and maintain a casing and cementing plan showing how the well
will be drilled and completed. The plan shall demonstrate compliance with this subchapter and
include the following information:
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(1) The anticipated depth and thickness of any producing formation, expected pressures, and
anticipated fresh groundwater zones.

(2) Diameter of the well bore,
(3) Casing type, depth, diameter, wall thickness and burst pressure rating.
(4) Cement type, additives and estimated amount.
(5) Estimated location of centralizers.
(6) Alternative methods or materials as required by the Department as a condition of the well

permit.
(b) The plan shall be available at the well site for review by the Department.
(c) Upon request, the operator shall provide a copy of the well specific casing and cementing
plan to the Department for review and approval.
(d) Any revisions to the plan made as a result ofon-site modification must be documented by the
operator and be available for review by the Department"

The proposed regulation is unclear. § 78.83a(a) requires the operator to prepare and maintain a casing and
cementing plan, but does not require this plan to be submitted to DEP for review or approval.

Since the casing and cementing plan is not reviewed by DEP as part of the well permit (unless per §
78.83a(c) and DEP specifically requests it), how does DEP develop a list of "alternative methods or
materials required" for the casing and cementing plan under § 78.83a(a)(6)? And how does DEP include
that information in the well permit as described under § 78.83a(a)(6), if it doesn't normally review and
approve casing and cementing plans?

Simply put, due to the importance of properly installing casing and cementing to protect groundwater,
casing and cementing plans should be submitted to DEP as part of the well permit application, so that
DEP can review, approve, and provide informed technical guidance to the operator in advance. Too often,
regulators get involved in the tail end of the process, when the casing has been run, and the cement job
has failed. Efficient and economic corrections are difficult to achieve at this stage. Advance review and
approval is appropriate.

DEP proposes that the casing and cementing plan at § 78.83a(a)(l-6) include specific information. At §
78.83a(a)(3) DEP requests information on the casing burst pressure rating. Pipe strength information
should be expanded beyond burst strength, to include collapse resistance and tensile strength, because to
design a reliable casing string you must know the strength of the pipe under different load conditions.20

At § 78.83a(a)(3) DEP requests information on the casing type. This information should be expanded to
include whether the casing is new or used casing, and if used, the date, condition, and location of prior
use and prior service history should be recorded. As noted later in comments at §78.84, it is strongly
recommended that no used casing be allowed for surface casing or intermediate casing, when its primary
function is to protect groundwater. New casing should be used in these cases. However, in cases where
used casing may be allowed by DEP (e.g. production casing), it is critical that DEP have a very thorough
understanding of the service history and quality prior to allowing reuse.

The casing and cementing plan should include a quality control and quality assurance section that ensures
the design specifications established by the engineering team, and approved by DEP, are followed in the
field, and cement bond logs and pressure tests are run to verify integrity.

20 Petroleum Engineering Handbook, Volume II, Drilling Engineering, Society of Petroleum Engineers, 2006.
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The same recommendations regarding excess cement returns made at § 78.83(f) apply here at §78.83b(a).

The newly proposed regulations at § 78.83b(a)(l)-(2) and (b) are confusing, inconsistent with best
practices for protecting groundwater, and conflict with the newly proposed intermediate casing
regulations at § 78.83c(a)-(c).

The newly proposed regulations at § 78.83b(a)(l)-(2) read:

" (a) If cement used to permanently cement the surface or coal protective casing is not circulated
to the surface, the operator shall do one of the following:

(1) Run an additional string of casing at least 50 feet deeper than the surface casing and cement
the second string of casing back to the seat of the surface or coal protective casing and vent
the annulus of the additional casing string to the atmosphere at all times unless closed for
well testing or maintenance.

(2) if the additional string of casing is the production casing, the operator shall set the
production casing on a packer and vent the annulus of the production casing to the
atmosphere at all times unless closed for well testing or maintenance.

(a) If cement used to permanently cement the surface or coal protective casing is not circulated to the
surface cement, the Department may require the operator to determine the amount of casing that
was cemented by logging or other suitable method. "

Under § 78.83b(a) when surface casing is set, if a cement job fails, and another set of casing (called
intermediate casing) must be run, the operator would then go to the new section of the regulations at
§78.83c(a)-(c) that provides instruction on how to install intermediate casing. This makes the new
regulation at § 78.83b(a)(l) unnecessary. And as explained in the earlier recommendations at § 78.83, it
may be possible to cement the entire section of intermediate casing, depending on depth. If possible, the
entire length should be cemented in place.
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§ 78.83b(a)(2), as proposed, does not make sense. It proposes to allow production casing to serve as a
groundwater protection casing in the event surface casing is run, and the cement job fails. The reason
this does not make sense is that an operator with a failed surface casing cement job would have to drill
into a hydrocarbon bearing zone to set production casing, potentially exposing groundwater to
hydrocarbon contamination.

Simply put, production casing cannot serve as groundwater protection casing. Groundwater protection
casing must be set below the groundwater, but above the hydrocarbon zone, firmly anchored. If the
first set of surface casing was not cemented in place properly, a second set (intermediate casing) must be
run and cemented in place to ensure groundwater protection, prior to entering the hydrocarbon zone.

The production casing, by DEP's own definition at § 78.1, is: "A string of pipe other than surface casing
and coal protective casing which is run for the purpose of confining or conducting hydrocarbons and
associated fluids from one or more producing horizons to the surface. " To set production casing, the
operator would have to drill into the hydrocarbon-bearing zone; meanwhile, keep in mind that if the
surface casing was not properly cemented, drilling into the production zone creates a potential pathway
for hydrocarbons to reach groundwater behind improperly cemented casing.

§ 78.83b(b) is even more perplexing, because after reading § 78.83b(a), where the operator is clearly
instructed to run another string of casing after a failed surface casing and cement job, § 78.83b(b) requests
the operator to further examine the cement condition by logging or other methods. A more logical
progression, and a more common progression, is the one explained above in the surface casing
regulations. The surface casing cementing program should be designed with at least 25% excess cement.
Excess cement should be observed at the surface. Cement bond logs should be run as a normal suite of
quality control and assurance, to verify cement quality prior to proceeding. If necessary, additional
cementing may be needed to fill voids (if any). If the cement job cannot be remedied, with routine
cementing procedures, it may be necessary to run a string of intermediate casing and cement it in place.

11. Subchapter D, Well Drilling, Operation and Plugging, Casing and
Cementing, Casing Standards, § 78.84

DEP's casing standard requirement at § 78.84(a) should include a requirement to design and install
casing to withstand the effects of corrosion and erosion, in addition to the other factors listed. This can
included using coated piping, higher grade pipe, or thicker walled pipe with a higher corrosion allowance.
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DEP has added a new regulation at § 78.84(b) that reads:

"(b) Surface casing shall be a string of new pipe with a pressure rating that is at least 20 percent
greater than the anticipated maximum pressure. Used casing may be approved for use but must
be pressure tested after cementing and before continuation of drilling. A passing pressure test is
holding the anticipated maximum pressure for 30 minutes with not more than a 10 percent
change in pressure."

This standard allows the use of new or used surface casing. The quality of intermediate casing is not
addressed.

Surface casing should not be constructed of used casing. Surface casing and intermediate casing should be
made of new, high-quality piping. Keep in mind that surface casing and intermediate casing both play an
important role in: preventing the contamination of freshwater; confining fluids to the wellbore; preventing
migration of fluids and hydrocarbons from one stratum to another; ensuring control of well pressures
encountered; and providing well control until the next casing is set. Oil and gas wells may be subject to
elevated temperatures, pressures, erosion, corrosion, and other factors that reduce the operating life of the
casing string, and its ability to protect groundwater supplies. Installation of new piping maximizes public
and environmental protection, by extending the life cycle of the well.

Similarly, DEP should revise § 78.84(c) to require new welded piping for surface and intermediate casing
strings.

The exemption for not obtaining API welder's certification at § 78.84(c)(3) appears to have a typo.
Should it be "within 90 days of the effective date," instead of "within 9 of the effective date"? The
justification for the welding certification exemption is not clear. API welder's certifications were
developed to improve the quality and consistency of casing and other types of piping welds. There are
rigorous training and qualification requirements, and quality control and assurance procedures that must
be followed. If a welder is not API certified, DEP should evaluate if there is an equivalent state welding
certification training program in Pennsylvania that could be substituted. Alternatively, DEP should
consider if a Pennsylvania certification program could be developed to test and certify those with existing
experience, to validate their training, experience, and quality control and quality assurance procedures.

The technical basis for grandfathering in welders with 10 years or more experience is not clear. While
these welders may have many years of welding experience, the concern is that they may not be familiar
with the new quality control and quality assurance procedures that have been developed. Certification
programs provide continuing education opportunities and information on new techniques as they are
developed.

1 mtermediate casing strings and API welders cei•mi
j H ilipii

fiiiiliii

•in fill
iiii

•ilitlllm
111111111

Pennsylvania Oil and Gas Well Construction Regulation Recommendations Page 25 of 30



12. Subchapter D, Well Drilling, Operation and Plugging, Casing and
Cementing, Cement Standards, § 78.85

DEP's revised cement standard at § 78.85 (a) reads:

''(a) The operator shall use cement that meets or exceeds the ASTMInternational C150, type I, II or
II standard. The cement shall also:

(1) Secure the casing in the well bore,
(2) Isolate the wellbore from fresh groundwater,
(3) Contain any pressure from drilling, completion and production,
(4) Protect the casing from corrosion, and
(5) Resist degradation by the chemical and physical conditions in the well
(6) Prevent gas migration "

The proposed language at § 78.85 (a) appears to have a few typos: type II is listed twice; in subsection
(4), the word "and" should be deleted; in subsection (5), the period should be replaced with a comma,
followed by the word "and"; and subsection (6) should close with a period.

In addition to preventing gas migration, as noted at § 78.85 (a)(6), cement should also prevent migration
of fluids and hydrocarbons from one stratum to another.

DEP's existing regulation at § 78.85(b) includes a 350 psi compressive strength standard. As
recommended, and described in detail in the comment on the definition of "cement" at § 78.81, DEP
should consider a higher compressive strength standard to protect groundwater, especially in the critical
zone of cement.

13. Subchapter D, Well Drilling, Operation and Plugging, Casing and
Cementing, Mechanical Integrity of Operating Wells, § 78.88

DEP has proposed a new section of regulations for operating wells at § 78.88. The proposed regulations at
§ 78.88(a) require quarterly well inspections to verify the operating condition of the well, identify
maintenance and repair needs, and take corrective action. Routine well integrity monitoring is best
practice. Quarterly inspections, however, are too infrequent. Daily, or at least weekly, inspections are
recommended.
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DEP's proposed regulation at § 78.88(b)(3) requires the operator to determine if gas is escaping from the
well, and the amount. DEP's proposed regulation at § 78.88(b)(4) requires the operator to determine if
there is evidence of progressive corrosion, rusting, or other signs of equipment deterioration. Yet, DEP
does not require the operator to take any action to stop the gas leak or remedy the corrosion, or equipment
deterioration, except to take action to meet § 78.73(c) (to minimize pressure at the casing seat) or report
the mechanical integrity problem at § 78.88(e).

14. Subchapter D, Well Drilling, Operation and Plugging, Casing and
Cementing, Stray Gas Mitigation Response, § 78.89

DEP has proposed a new section of regulations for stray gas mitigation response at § 78.89. A stray gas
mitigation response regulation is an excellent addition; however, the title should be expanded beyond
"stray gas" to address the broad range of responses described and anticipated in § 78.89 (a), including
"oil" and "other fluids" (presumably chemicals and well stimulation fluids).

DEP's proposed regulation at §78.89(b) requires the operator to "immediately" notify DEP and conduct
an investigation when the operator becomes aware of a "stray gas incident". Yet there is no timeframe
designated for when the operator and DEP need to respond to the situation. The notification requirement
and response action obligation should be extended to incidents including "oil" and "other fluids".

• • • • • •
15. Subchapter D, Well Drilling, Operation and Plugging, Casing and

Cementing, Plugging, § 78.91-98

Properly plugging and abandoning a well is critical to the protection of groundwater resources. In addition
to DEP regulations at §§ 78.91-78.98, DEP should consider enhancing the regulations to require longer
and additional cement barriers to ensure that hydrocarbons and freshwater are confined to their respective
indigenous strata, and are prevented from migrating into other strata or to the surface. For example, while
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DEP uses a 50' cement barrier, other states like Alaska require double the protection at 100'.21 Texas
requires an operator to submit a plugging procedure for agency review and approval.22

16. Subchapter D, Well Drilling, Operation and Plugging, Casing and
Cementing, Well Record and Completion Report, § 78.122

DEP regulations at § 78.122(a)(6) should be expanded to include intermediate casing.

DEP regulations at § 78.122(a)(7) should be expanded to include the requirement to submit an electronic
copy of the cement bond log to verify cement integrity behind any casing used to protect groundwater
resources, including surface and intermediate casing.

DEP regulations at § 78.122(a) should be expanded to address waste.

DEP revised the regulations at § 78.122(b)(6) to require additional information on stimulation procedures.
It is recommended that the "composition" of stimulation fluids, including a list of all additives,
identifying all chemical components, be reported.

21 20 AAC 25.
2216TACPartl§3.14
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The lowest environmental impact methods should be considered. Possible methods for further DEP
examination include:

1. Waste minimization (drilling mud recycle and reuse when possible);
2. Use of drilling mud additives with lower environmental impact;
3. Beneficial reuse of uncontaminated drilling wastes;
4. Use of closed loop tank systems to transport waste, versus use of reserve pits;
5. Burial (e.g. landfills, or reserve pits);
6. Commercial treatment and disposal facilities; and/or
7. Underground injection.

DEP regulations at § 78.122(b) should be expanded to provide a list of all waste generated during well
completion operations, and a description of waste handling and disposal methods and locations. See waste
management methods for consideration in Recommendation 45 above.

17. Copyrighted Standards

DEP should obtain a public access license to all copyrighted standards (e.g. API, ASTM) that are not
available in the public domain. Regulations should be available for public review and comment, without
having to purchase very expensive copies of copyrighted standards to understand the criteria and
requirements that DEP is proposing. It is useful to reference technical standards and best practices when
they serve to provide clear instruction; however, the public must be able to read and understand the
regulations without an unreasonable financial burden. The cost to obtain a copy of these copyrighted
standards can range up to several hundred dollars per standard.

18. Inspection and Enforcement Program

Drafting new regulations to minimize contamination from oil and gas development in Pennsylvania is an
important first step. New regulations must be accompanied by a rigorous inspection and enforcement
program. It would be very useful for DEP to provide information on how it plans to expand and enhance
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its current inspection and enforcement program. DEP should provide more information on the following
topics: budget, number of inspectors, inspector qualifications and expertise, frequency of inspections, type
of inspections, and enforcement procedures and guidelines.

DEP should demonstrate that it has sufficient resources to oversee, inspect, and enforce the proposed
enhanced regulations. This increases public confidence that a plan is not only required, but that DEP will
ensure that it is followed.
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Pennsylvania
DEPARTMENT OF ENVIRONMENTAL FB0TieTI0N

BUREAU OF OIL AND GAS HA&AGEMENT

Julv !2$ 2010

Dear Gas Well Operators:

On Julie 3,2010* EOG Resources lost control of the Puimsutawiiey Hunting Club 36H well
located in. Cteariteld County during post stimulation dean out activities* Over a period of 17
hours, gas and hydraulic fractwmg waslewater flowed iincontrolled into the environment and
impacted nearby waters. The Departoiejit of Environmental Protection (DEP) obtained the
services of an indepeiideiit expert to assist DEP in its.- iBvestigatloo of the cause of the Mow-out
at the f ujmsutawBey Hunting Club 36H.

The DEP has concluded its investigation, and as a result, DEP has determined that all operators
drilling'wells to produce gas from ^conventional shale formations must take the following
actions in accordance with the Oil and Gas Act and 25 POL Cade Chapter 78 of DEP*$
reguiMoiis. These actions inflect DEFs iiiteipretatioti of this law and the implementtog
regulations.

1). Every operator must develop a barrier policy that identifies acceptable barriers to -be: used
during, identified operations and employ, at a minimum, two barriers at. all times beiwett the
open producing formation and the atmosphere during completion/ workover operations. If
daring the course of operations the operator only has one fttnctioning barrier, operations must
cease until additional barriers are added or the redyndaiit barrier is repaired.

Section 209 of the Oil and Gas Act states; any person engaged in drilling any oil or gas well shall
eqtrfpthe well with casings of sufficient strength and with such other safety 'devices, m may be
necessary in a tnaiiher as prescribed by regulation of DEP, and shall use every effort aad ^iidea^or
effectively to prevent blowouts* explosions and fires,

DEP interprets this section to require a barrier policy arid myJtiple barriers because the policy
and barriers are necessary to prevent blowouts^ explosions and fires, During the drilling phase,
acceptable barriers Include but are n0t limited to weighted drilling, fluids, multiple ram BOPs and
annular preventers. During completion / workover operations* acceptable barriers include but;are
net limited to. weighted O0otpleti0jni fluids, dewohole plugs, ram BOP$ and MI opening calves,
in no event can stripper rubber or a stripper head be considered acceptable barriers.

2) The operator or subcontractor employed by the operator must have present .at the well site an
individual who has a current well control certification from an accredited traioMg program.

25 Pa Code§l$J2(t) states: during drilling when conditions are such that .the mm of a blowout
presenter-can be anticipated, them shall:.he present OB the rig floor a certified individual
responsible to the operator, Satisfactory completion of a United States Geologic Survey
(UJSXhS.) approwd w&l control course or equivalent study shall be deemed adequate
certification for purposes of this subsection*.
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July 12.2010

Further, DEP ioterpreis this section to regufce a blowout preventer during -"ail post hydmfcatoring
deanoitt operations and therefore* an mdMdisal with current well control eerfilcMioe mm& -be
oiisite during those operations in addition to drilling operations.

3) Blowout preventers must be tested prior to being put mt0..seî ice* Tosttag BOPs afer drilling
m clean oat operations have ftHnmenced does » t mmm thai 'the equiprneist is woiting pop&tly-
before pressures at the well head are 'experienced BM is a violation of 25 Pa Cotk § 7&72(d);
In addition, BOPs must have a mi of actuators that safe not associated with the rig:hydimtlic
system Mid are located away item the rig so that the BOP mn be operated if co&trol of tte wdl
tos been lost and the rig is shut dowa Pursuant Co section 209 of the Oil and G ^ A A DEP fans
detemiiied that this equipment is «e©ssary to prevent blowouts* explosions tod fires

•4) A coifed .'tubing rig or a snubbing, unit must be employed during post completion clean out
operations to hori^oitol shale wells. Pursuant to section 209 of the Oil and Gas Act, DBF has
determined that this equipmen! is-necessary to prevent blowouts, explosions and fires,

5) The operateds Invention, Pftpa^dtiess and Contii^ency plait (PPC plan) must b% .availabte at
the 'well site during drilling and -completion/' workover opemtioos for DBP to mview.

25 Pa C&4&§ 78J5(a) requiius that a PPC plan be -developed for the-control anddisposal^of
fluids and wastes from the'driiling, atemtion, proclyctba pltigging or other activity assodated
with, oil -mi gm wdl$.25 Pa. Code § 78.55(!b):.fuitlier: require ihat a copy of the plan be
provicied to DEP upon request, By this letter DEP requests thai a copy of the plan be â &iMWte at
the well site -during drilling and completion/ workover operatioas for IMP to review,

6) A list of emergency contact phone hum' hers for the area iii whiefcthe well site is located must
be pmmif^nlly displayed at the well site. It is acceptable for this information to be displayed
promlneiitiy la am office located at the well site. 25 Pa Code § 78.66 and 25 fa Code | 9L33
m%mm ibe^op^rafor to inimedlately notify DEP of ao accidaat or other activity or iacideM that
resiilis in poUutton or creates a danger of pollution to waters of the C0Him0tiweaIth or wenld ^
damage property* Having ready access to emergency contact numbers is necessary m mmt this
regolatofy requiremeinit.

The accident that occurred at the Fmmmmmmy Hunting Club 36B was not catastrophic but
easily could have. been. Following the reqiitemeats specified above should pra^ent or
sigiuficantly minim km similar accidents in the-ftrture.

If you have any questions or need additional informatioE, please-contact me by e-mail at
S€perfy@stale.pa*us or by telephone at 717,772*2199*

Sincerely*

Scott Peny
Director



Totino, Michaele

From: Deborah Goldberg [dgoldberg@earthjustice.org]
Sent: Monday, August 09, 2010 5:09 PM
To: EP, RegComments
Subject: Comments on Proposed Rulemaking, 25 Pa. Code Ch. 78
Attachments: Ch. 78 Comments.FINAL.8-9-10.pdf

Dear Environmental Quality Board Members:

Enclosed on behalf of 23 organizations, please find written comments on the Environmental Quality Board's proposed
amendments of 25 Pa. Code Ch. 78 (Oil & Gas Wells). Thank you for the opportunity to participate in the rulemaking
process.

Respectfully,
Deborah Goldberg

Deborah Goldberg
Managing Attorney
Earthjustice
156 William Street, Suite 800
New York, New York 10038
T: 212-791-1881 x227
F: 212-918-1556
www.earthiustice.org


