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1. Introduction

This analysis responds to a request by Earthjustice and Sierra Club for a review
of the Pennsylvania Oil and Gas Well Construction Regulations [25 PA.CODE CH.-
78]. The purpose of this review is to examine whether Pennsylvania’s regulations
are: best practice, protective of human health and the environment, and meet
Pennsylvania‘s Department of Environmental Protection’s (DEP) stated goal of
minimizing public concerns associated with gas migration into public drinking
water supplies. DEP also stated that other objectives for revising the regulations
include: updating material specifications and performance testing requirements,
and revising design, construction, operations, monitoring, plugging, water supply.
replacement, and gas migration reportmg reqmrements

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 further 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 déﬁn‘ition 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 deﬁnltion 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 provide a rationale as to how an oil and gas well
could be drilled safely, and protect ground water resources, without surface
casing.

!Recommendation No. 1: .Delete the second sentence of the proposed l
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fcasing seat definition. | !

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.”

:n addition to protecting ground water, surface casing also provides the very
mportant structural support required to install blowout prevention equipment
and provides a conduit for dnllmg fluids when drilling the subsequent section of
-he well.

Recommendation No. 2: The surface casing definition should clarify
{that the surface casing also provides the structural support required to
_finstall blowout preventlon equipment and provides a conduit for drilling
. ¥fluids when drmmgﬂe 'subsequent section of the well.

Intermediate Casing. DEP has added a new definition that reads:

Coneralized casing designfor | “A string of casing.other

aMarceins Shale gas wall 1o : than production casing
protect the aviromaent 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.”

Intermediate casing does
play an important role in
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
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: well passes through a fresh
water aquifer. ~

Intermedlate 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 high or low pressure zones; isolate geologic “thiéf” zohes 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 casmg shoe if the
intermediate casing depth is shallow énough.

Recommendatlon No. 3: The mtermedlate casing definition should
clarify that intermediate casing also provides a very important additional
protective barrier of pipe and cement across shallow freshwater aquifer

§ zones, and provides 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.

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. Marcelius Shale).

For example, a typical wellbore dlagram[i]: of the casing program recommended

. by the oil and gas industry and industry trade groups operating in the Marcellus
three sets of casing (canductor, surface, and mtermedlate), all cemented to the
surface, which puts freshwater behind three layers of casing and cement.
Industry also recommends a fourth layer of production casing.

Recommendation No. 4: Consistent with the recommendations of
industry trade groups operating in Pennsylvania, DEP regulations should
require the use of surface casing and intermediate casing in areas
where freshwater resource protection is of critical importance. Casing
and cement barriers also provide a sound structural barrier that contains
stimulation fluids when conducting large slickwater fracture treatments.
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Cement. DEP’s current definition for cement reads:

YA 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.” ' o

DEP’s definition for cement sets a 24-hour compressive strength standard of A
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 an additional 72-hour compressive strength standard of at
least 1,200 psi across critical zones of cement. For example, Texas regulation
defines the critical zone as “all usable-quality water zones,” and defines 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 éncountered.

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 commission may require a better quality of cement
mixture to be used In any well or any area if evidence of iocal conditions’
indicates a better quality of cement is necessary to prevent poliution or to
provide safer conditions in the well or area. '
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Texas cement quality standards read:

“Surface casing strings must be allowed to stand under pressure 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 compressive
strength of at least 1,200 psi. ... In addition to the -minimum compressive
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.[4]

"Compressive 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 representat/ve 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 API RP 10B. Test data showing competency of a
proposed cement mixture to meet the above requirements must be
furnished ta 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
equllibrium 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.[5]”

Recommendation No. 5: Revise the cement definition to include a 72-

hour compressive strength standard of 1,200 psi for cement mixtures in
the zone of critical cement. Also, require conformance with the API free
water separation standard of no more than six milliliters per 250
millillters of cement tested in accordance with the current API RP 10B.
Provide a provision for the commission to set more stringent local
standards if needed for poliution prevention, and establish quantitative
temperature limits for water used In cement mixing. The cement
definition should clarify that it applies to cement used for surface,
intermediate and production casin% -
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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 inciude 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.”

DEP’s recommendatnon to add a new definition for cement ticket is useful.
However, it is recommended that the definition be expanded to mclude the
recommendatlons listed below. :

{ Recommendation No. 6: Expand the cement ticket definition to
include: (a) a requirement for the operator to test the mixing water pH
and temperature and note it on the cement ticket (this is standard
industry practice and aides in determining cement quality); (b) a record
of the Waiting on Cement [WOC] time, which is the time required to
achieve the calculated compressive strength standard before the casing
Is disturbed In any way [described in the cement definition comments
above], and (c) a certification statement that requires the operator to
certify, under penalty of law, that the cement job was completed in
compliance with Pennsyivania‘regulatory requirements.

3. Subchapter C, En\'tironmntal 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 §78.51(c) that sets a
timeframe for acting upon a complaint filed by a landowner, water purveyaor, 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 §78.51(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,
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immediate investigation by DEP is warranted, not within a 10-day time period. It
Is recommended that this regulation be revised tq 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 drxl!mg cycle when. the problem begins, drilling
rig operations could be completely packed up and moved off location before a
DEP investigation team arrives on 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 threattoa -
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.

700/2010



07/20/2010 TUE 10:42 FAX 7177838926 Environmental Protection Go12/041
|  Page 110f40

Recommendation No. 7: Revise §78.51(¢) to read: Within 24 hours of
the receipt of the investigation request, the Department will send a
technical team to.the fieid site to examine the situation and determine
whether immediate action is needed to shut down operations. The ’
technical team will also collect the information, records, and evidence
required to complete the investigation. If the technical team finds that
there is-any potential threat or impact to a water supply, the operator
will be ordered to immediately cease operations, and the Department
will immediately notify all potential affected users of the water supply
and require the operator to provide alternative water supplies until the
Department completes a final mvestlgatwn and a final remedy is
resolved with the non-compliant operator.

Within 45 days of receipt of the investigation request, the Department-
will issue a formal written determination. If the Department finds that
pollution or diminution was caused by drilling, alteration, or operation

activities, or if it presumes the well operator responsible for poliuting the
water supply of the landowner or water purveyor under section 208(¢) of
the act (58 P. S. § 601.208(c)), the Department will issue orders to the
well operator necessary to assure compliance with this section.

DEP proposes to add a new requnrement at §78.51(i) that uequ:res 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 strll present.

\

Recommendation No. 8: Revise the notification period in §78.51(i) to
24 hours.

DEP proposes a new regulation a §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 at §78.51(e)(2) appears to include
redundant language, as well as language somewhat contradictory to the existing

- §78.51(d) regulation. It is recommended that these regulatory sections be
combined and clarlﬁed

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 was replacing a water source that originally did not meet
the Pennsylvania Safe Drinking Water Act. All newly constructed water sources,
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especially those constructed to remedy a compiiance violation, should meet the
minimum water quality standards of the Pennsylvania Safe Drinking Water Act.

Recommendation No. 9: Revise §78.51(e)(2) and §78.51(d) to meet
this stated intent: All restored water supplies must be at least equal to
the quality of the water supply before it was affected by the operator. If
the quality of the water supply, before it was affected by the operator,
cannot be affirmatively established, the operator shall demonstrate that
the concentrations of substances in the restored water supply meet the
Perinsylvania Safe Drinking Water Act standards. Any new,

replacement water supply must meet the Pennsylvama Safe Drinking
Water Act standa rds

4. Subchapter C, Environmental Protectlon, 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 pians are prepared by the
operator, but there is no agency review for compliance with Pennsylvania
Environmental Protection Standards.

' Recommendatlon No. 10: Revise §78.55 to require well operators to
submit a copy of their control and disposal plan for DEP review and
approval prior to commencing operations to ensure compllance with
Pennsylvania Environmental Protectlon Standards. '

5. 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 lnstallation 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).

l Recommendation No. 11: Amend §78.71(a) to clearly state that I
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sufficient casing and cement must be installed in the well to prevent
contamination of ground water resources, in addition to the other
fpurposes already listed.

NIRRT AT

5. 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
:emeénted, therefore a gas flow diverter system should be installed to provide for
yersonnel and public safety during the initial stages of well drilling and setting
surface casing. Once surface casing is set, @ BOP can be installed to control the
~ell as it is drilled deeper into higher pressure zones. The proposed DEP
-egulations do not set standards for diverter systems, except later, at §78.73,
nvhich states that excess gas encountered during drilling should be diverted away
‘rom the drilling rig in @ manner that does not create a hazard to public health or
safety. Yet, DEP provides no criteria or standards for what constitutes an
icceptable design for a drilling diverter system. Shallow gas hazards are well
<nown in the oil and gas industry to be the root cause of many well biowouts and
axplosions. Many of these situations could have been prevented by a more
-igorous diverter system design. It Is recommended that DEP improve the safety
Jevice requlations at §78.72 to include diverter system specifications.
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Recommendation No. 12: It is recommended that DEP improve the
safety device regulations at §78.72 to the following dzverter system
§ specifications,

A diverter system should be at least as large as the diameter of the hole
that will be drilled, and the system should include a remotely operated
annular pack-off device, a full-opening vent line valve, and a diverter

§ vent line with a diameter appropriately sized for geologlcal conditions,

§ rig layout, and surface facility constramts

The diverter vent line outlet should be located below the annular pack-
off device, either as an integral part of the annular pack-off device or as
a vent-line outlet spool Immedlately below it. The actuating mechanism

.§ for the vent line valve should be integrated with the actuating
mechanism for the annular pack-off device in a fail-safe manner so that

] the vent line valve automatically opens before fuil closure of the annular
pack-off device. The diverter system vent line should extend at least 100
feet away from any potential sources of ignition and the drilling rig
substructure; and should be secured. The diverter system area should be
well marked as a “warning zone” at the vent line tip, prohlbltlng ignition
sources, equ:pment or personnel in this area,

DEP has revised the applicability standard of §78.72 to specify the types of wells
that are required to instalt 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 drllled 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 driiled in areas where there is no previous pressure data.

Criteria #2 provides the operator with broad discretion to determine whether
wellhead pressures or natural open flows that may occur during driiling
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.

Criteria #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 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
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clear if Criterla #4 conflicts with Criteria in #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 !n]ury, fire, explosion, oil SD!HS gas
venting, eqmpment damage, etc. .

Recommendation No. 13: Revise §78.72 to require all wells to be
drilled with a BOP once surface casing is installed and cemented. Only
allow exceptions to that rule if the operator submits a sufficient technical
{ and safety justification to warrant drilling without a BOP

The operator should be reqwred to submit a copy of its blowout .
preventer (BOP), diverter, and related equipment plans, along with its
proposed casing and cementmg design plan, to DEP for review and
approval, as part of permlt to-drilll appllcatlons

DEP regulatlons at §78 72 do not specify the type of BOPs required. Typlcally 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 typlcally 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. Blowout preventers
(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. -
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and pressure rating crlterla

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

“(¢) 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
's logical. However, the second sentence of the proposed regulation, which
nstructs the operator to place the BOP controls at a safe distance away from the
irilling rig, does not instruct the operator to have BOP controls on the rig itself.
30P controls need to be accessible both on the rig and at a location a safe
listance away from the drilling rig. -

.[Recommendation No. 15: DEP regulations at §78.72 (c) should be
jrevised to clarify that BOP controls are also needed on the rig.

JEP regulatuons at §78.72 (d) and (e) require BOPs to be tested however, the
“'egulations do not specify that a “pass” rate is required to continue drilling
- Jperations, although this is surely DEP’s intent. It would be useful to clarify that
Irilling operations must cease if a BOP fails a test. The BOP must be repaired or
‘eplaced, and successfully retested, prior to resummg dnlhng

jRecommendation No. 16: DEP regulations at §78.72 (.d) and (e) should
Jbe revised to clearly state that drliling operations must cease If a BOP
fails a test. The BOP must be repaired or replaced, and successfully

retested, prior to resuming drilllng .

7. Subchapter D, Well Dﬂ"ll‘lg, Operation and Plugging, General
PI'OVISIOI‘IS for Well Construction and Operation, §78.73

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

"(c) After a well has been completed, recomp/eted, reconditioned or altered
the operator shall prevent shut-in pressure and producing back pressure at
the surface casing seat, coal protective casing seat or intermediate casing
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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 back pressure to be exerted at the casing seat
may not exceed the pressure calculated as follows: Maximum pressure =
(0.8 x 0.433 psiffoot) multiplied by (casing length in feet).” '

The proposed regufation applies to wells after they have been “completed,
recompleted, reconditioned or altered.” Whiie it is understandable that this
requirement does not apply while drilling, casing, and cement 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 Hmitation will apply to testing and stimulation treatments,
and other well operations, because high pressure is exerted on the casing seat
during these operations.

Recommendation No. 17: DEP regulations at §78.73 (¢) should be
revised to make it clear that the pressure limit will apply to alt well
activities after the casing is cemented in place.

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.
groundwater impacts).

Recommendation No. 18: DEP regulations at §78.73 (c¢) should be
‘frevised to require the operator to notify, DEP of any pressure exceedance
within 24 hours, followed by a written plan of action to be submitted to
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DEP for review and approval. The regulations should also include a
requirement for the operator to work with DEP to notify any potential
affected par‘gsﬁ. S

JEP proposes a new regulation at §78.73 (e) that requires operators to ensure

‘hat excess gas encountered during drilling, completion, or stimulation be flared,
-aptured, or diverted away from the drilling rig in a manner that does not create
1 public health or safety hazard. The proposed regulation does not mandate or
ancourage operators to select the most environmentally preferable, lowest impact
nethods available. While fiaring 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
egulatlons that limit flaring and venting of natural gas.{6] Initial!y, the motive
nas to conserve hydrocarbon resources to maximize federal and state revenue
and gas supply. More recently, focus on greenhouse gas (GHG) emission
-eduction has prompted additional innovation to further reduce flaring and
/enting. Reducing flaring and venting to the lowest level technically achievable is
videly cons:dered best practice.

Drilling & Completions: Flares may be used during well drilling, completion,
and testing to safely combust hydrocarbon gases that cannot be collected
Jécause gas processing and pipeline systems have not yet been installed. If gas
‘Jrocessing equipment and pipeline systems are in place, gas flarmg can be

~ avoided in all cases except equipment malfunction.

During the drilli ing and completion phase of the first well on a well pad, a gas
Jipeline may not be installed. Gas pipelines are typically not installed until it is
onfirmed that an economic gas supply Is found. Therefore, gas from the first well
s often flared or vented during drilling and completion activities because there is
10t § pipeline to route it to. However, subsequent wells drilled on that same pad
nould be in a position to implement Reduced Emission Completion (REC), also
:alled “green completion,” which involves routing gas to a pipeline. Green
:ompletions require equipment to be brought to the well site to process wet gas
‘rom the well (during well completion activities) to ensure the gas meets pipeline
speciftcations.

3as Production: High pressure gas buildup may require gas venting via a
Jressure release valve, or gas may need to be routed to a flare during an
aquipment malfunction. At natural gas facilities, continuous flaring or venting may
e associated with the disposal of waste streams[7] and gaseous by-product
streams[8] that are uneconomical to conserve.[9] Venting or flaring may also

ccur during manual or instrumented depressurization events, compressor engine

starts, equipment maintenance and inspection, pipeline tie-ins, plgglng, sampling
activities, and removal of hydrates from pipelines.[10]
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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 possmle
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.[11]

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 Quter
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.[12]

Best Practices for Flares: When flare use is necessary for safety, the following
best practices should be instituted:
e Minimize the risk of flare pilot blowout by instailing a reliable flare system;
« Ensure sufficient exit velocity .or provide wmd 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 optlmtzataon 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 coloriess leaks;
Use of low bleed pneumatic instruments,[13] 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.

In most cases these best practices improve safety and collect marketable gas for
sale. For example, Reduced Emission Completions, also known as “green
completions,” provide an immediate revenue stream by routing gas that would
otherw;se be vented to a sale line. Industry has demonstrated that green
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completions are both best environmental practice and profitable. Green
completion equipment has a short economic payqut. 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.[14]
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,[15] 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.[16] 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.

‘§ Recommendation No. 19 DEP should develop regulations to restrict
flaring, venting, and fugitive emissions to the lowest level technically
feasible, and require the use of Reduced Emission Completions (“green
completlons”) whenever technically feaSIbIe

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

") 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 /og - . ‘

This regulatuon reqwres 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 stép in groundwater protection, A
failed pressure test indicates an integrity problem that could potentiaily provide a
conduit from the well to adjacent aquifers.
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: regulations at should be
revised to require pressure testing of all casing at a surface pressure of
50% of the required workmg_; pressure of the BOP.

3. Subchapter D, Well Drllllng, Operation and Pluggmg, Casing and
Cementing, Use of Conductor Pipe, §78 82

SEP 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.

(i)  Conductor pipe shall be installed in a manner that prevents
infiltration of surface water or fluids from the operation into
groundwater.

(iii) Conductor pipe shall be made of steel.”

e proposed chahges are useful and provide additional instruction on conductor
Jipe, but could be expanded further. Regulations could provide specific
nstructions on how an operator should install conductor pipe to prevent
nfiltration of surface water or fluids from the operation into groundwater.

Most commonly the conductor casing is installed with a cement seal at the surface
‘0 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
n the hole and ensure there is a continuous barrier. DEP should specify that
sonductor pipe should be cemented from top to bottom and firmly affixed in a
zentral location in the wellbore with a continuous, equally thick Iayer of cement
around the pipe.

Alternatively, if surface geology aliows, conductor casing can be driven by
nechanical percussion methods into unconsolidated strata. In this case, there is
10 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
nigration of surface pollutants.

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

lRecommendation No. 21: DEP regulations at §78.82 should include . ‘
specific instructions on how an operator should install conductor pipe to
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prevent infiltration of surface water or fluids from the operation into
groundwater. DEP should specify that conductor pipe shouid be cemented
from top to bottom and firmly affixed in a central location in the weubore
with a continuous, equally thick layer of cement around the pipe. A
mechanical or cement seal should be installed at the surface to prevent
the downward migration of surface pollutants. Drilling ﬂuuds should be
hmlted to air, fresh water or water-based mud

3. Subchapter D, Well Drllhng, Operation and Pluggmg, Casing and
Cementing, Surface and Coal Protective Casmg ‘and Cementmg
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
ninimizing public concerns associated with gas mlgration Into public drinking
nater supplles

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 casmg except if one of the
followmg applies:

(1) In oil wells where the operator does not prodbce any gas
generated by the well and the.annulus between the surface casmg
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 f/uids will be contalned within the
well.”

The proposed rule at §78.83 (a) starts off clear, and robust. Clearly stated, casing
‘unctioning as a water protection casing shall not be. utilized as production casing.
- This approach is logical, and important to groundwater resource protection. Water
yrotection casing should be an additional string of piping, cemented from top to -
yottom and firmly affixed in a central location in the wellbore with a continuous,
aqually thick layer of cement around the pipe. However, the two proposed
axceptions to this rule at §78. 83 (a)(1-2) do not make sense, and serve to
sompromise the protective barrier that surface casing is intended to create,

A\s drafted, §78.83 (a)(1) proposes to allow the surface casing to serve as
sroduction casing in an oil well where no gas Is generated by the well and the
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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 (2)(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 (¢) [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).

Recommendation No. 22; DEP regulations at §78.83 (a) should be
revised to read: Surface casing or any casing functioning as a water
protection casing shall not be utilized as production casing.

Exemptrons proposed at §78.83 (a)(1-2) should be deleted or further
technical justification should be provided by DEP to explain why these
proposed requirements are more protective of human health and the

environment.,

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. |

Whereas, New York State has instituted more restrictive Fresh Water Aquifer
Supplementary Permit Conditions on permits to driit for wells that pass through
primary and principal aquifers, including setting surface casing at least 100"
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 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 mcrease it to the more protective
standard of 100",

Recommendation No. 23: DEP regulations at §78.83 (¢) should be '

revised to increase the surface casing setting depth to 100’ below the
deepest fresh water zone and at least 100' into bedrock.
Correspondingly, DEP’s proposed regulation at §78.83 (f) needs to be
adjusted to Increase the 50’ ¢riteria to 100,
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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.

.§ Recommendation No. 24: The following language should be added to
DEP regulations at §78.83 (f): Surface casing must be cemented from
top to bottom and firmly affixed in & central location in the wellbore with
a continuous, equally thick layer of cement around the pipe. Cement

§ must be placed behind surface casing by the pump and plug or
displacement method and a sufficient amount of cement (at least 25%
excess) must be used to ensure a protective cement bond is achieved
from the bottom of the casing to the top of the hole. If the excess
cement does not return at the surface, the operator must take steps to
remedy the failed cement job, including pumping cement down the

t annulus from the surface to fill any void spaces. A cement bond log must
be run to verify cement integrity prior to proceeding further in the
wellbore, If the cement bond long does not verify placement of a
continuous, solid layer of cement behind the surface casing from the
bottom of the casing to the top of the hole, an additional strmg of casing
must he set pursuant to §78.83b (a)(1).

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
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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 various zones. Sufficient
cement shall be used to cement the casing at least 20 feet into the
permanently cemented casing.”

This regulation essentlally says that if an operator sets surface casing too early,
[17] and then continues to drill through freshwater, they 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 regulat!ons
The requlations should use this term for clarity.

The last line of this regulation only requires the operator to place cement 20’
behind the intermediate casing, just above the casing shoe. This amount of

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 Pennsylvania[18] recommend 13-3/8"
intermediate casing at depths up to 1000’ 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 casmg strings are partlally cemented in place to secure the
Iower 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].

Recommendation No. 25: DEP regulation at §78.83 (g) should be
revised to remove the last line and replace it with a requirement to
install cement behind the entire section of the intermediate casing stnng
(from the casing seat to the surface), unless the operator can
demonstrate it is not technically feasible to circulate cement all the way
to the surface due to the depth of intermediate casing. In which case, a

§ minimum of 600’ of cement must be placed behind the casing, above the
casing shoe. In all cases, the cement must be firmly affixed in the
wellbore in a central location with a continuous, equally thick layer of
cement around the pipe.
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Inconsistencies between regulations at §78.83 (g) and §78.83c¢ should bé
remedied, because both seem to be addressing intermediate casing.

JEP’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
:an be installed prior to drilling into a pressured zone or hydrocarbon zone; and
surface casing needs to be set to provide a protective barrier to prevent
1ydrocarbons from contaminating freshwater aquifers when the well Is drilled
ieeper (below the surface casing).
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Recommendation No. 26: Revise §78.83 (f) to read:

Where potential ol or gas zones are anticipated at depths wzthln 100 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, to provide a protective barrier
to prevent hydrocarbons from contaminating the fresh water aquifers
when the well is drilled deeper. A blowout preventer must be installed
prior to drilling into a pressured zone or hydrocarbons, unless waived by
the Department.

DEP’s existing regulation at §78.83 (h) and (c) require the use of centralizers.
Centralizers are necessary to center the casing in the hole and ensure that a
.concentric cement ring Iis 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 driliing 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. :

Recommendation No. 27:. Revise §78.83 (h) and (c) to include
American Petroleum Institute Specification (API) 10D standard for
centralizers.

DEP has proposed three new regulatory sections at §78.83, and has labeled them
§78.83a, §78.83b, §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 (I) where the last regulation
left off. '

This numbering scheme has the potential to cause confusion wifh existing
regulations at §78.83 (a), §78.83 (b) and §78.83 (c¢) and Is not consistent with
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DEP's numbermg scheme. Now, DEP’'s numbering scheme includes a regulation
labeled §78 83 (a) and 78.83a (a)

Recommendation No. 28: Revise the §78.83a, §78.83b, and §78.83¢
numbering scheme for consistency with existing. DEP regulation format. .
DEP should clarify that these new standards apply to surface and coal
protective casin4 and cementing procedures. .
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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 wili be drilled and completed. The plan shall
demonstrate compliance with this subchapter and include the following
information:
(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) Cemeént 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 of on-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, requlators
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 difficuit to
-achieve at this stage. Advanced review and approval is appropriate,

DEP proposes that the casing and cementing plan at §78.83a (a)(1-6) include
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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.[19]

-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 Iogs and pressure tests are run to venfy integrity.

Recommendation No. 29: Revise: §78 83a (a) to require the Operator
to prepare and submit a casing and cementing plan to DEP for review
and approval as part of the well permit.

Expand §78.83a (a)(3) to include information on the casing’s cbllapse |
resistance and tensile strength. Also require information on casing age,
condition, location of prior use, and prior service history.

The casing and cementing plan should include a quality control and
quality assurance section and should demonstrate conformance with the
f objectives of §78.71, and procedures and standards of §§78.81-87.

The same recommendations regarding excess cement returns made at §78.83(f)
apply here at §78.83b (a).

Recommendation No. 30: Revise §78.83b (a) to include the
recommendations made at §78.83(f) regardlng a minimum 25% excess
cement return.

" The newly proposed regulations at §78.83b (a)(1-2) 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)(1-2) read:
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" (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 must be run [this second set of casing is called intermediate
casing], the operator would then go to the new section of the regulations at
§78.83¢ (a-c¢) that provides instruction on how to Install intermediate casing.
This makes the new regulation at §78.83b (a)(1) 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.

§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 falls. 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

7/20/2010



07/20/2010 TUE 10:46 FAX 7177838926 Environmental Protection [033/041

Page 32 of 40

of conf ining 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 cémented, 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 aﬂ'.er readmg §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 explamed 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
fun a strmg of mtermedlate casing and cement it in place :

Recommendation No. 31; Revise §78.83b to clearly state that if
surface casing is not properly cemented In place with at least 25%
excess cement returns at the surface, intermediate casing must be run
jand cemented in place following the recommendations made above at
§78.83. Cement bond logs should be run to verify cement quality. The
1 proposal to allow an operator to continue drilling inté a hydrocarbon
bearing zone to set. production casing, in the presence of a known failed
| surface casing cement job, is technically unsound and environmentally
 hazardous, and should be deleted

10. 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
install casing that can withstand the effects of corrosion and erosion, in addition
to the other factors listed.

T T TR e N - .
Recommendation No. 32: Revise §78.84 (a) to include a requfremenT_'
to install casingﬁthat can- withstand the effects of corrosion and erosion.
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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 quahty of
inteérmediate 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. Qil 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 abllity to protect groundwater supplies.
Installation of new piping maximizes public and environmental protection, by
extending the life cycle of the well.

Recommendation No. 33: DEP regulatlon at §78.84(b) should be

} revised to read:

(b) Surface and intermediate casing shall be a str/ng of new casing with
a pressure rating that is at least 20 percent greater than the anticipated
maximum pressure

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

The exemption for not obtaining API welders 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.shouid
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.

7/20/2010



07/20/2010 TUE 10:46 FAX 7177838926 Environmental Protection [4035/041

Page 34 of 40

The technical basis for grandfatherlng in welders with 10 years or more
experience is not clear. While these welders may have many years of welding
eéxperience, 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 opportunitles and informatlon on new
technlques as they are developed

Recommendatmn No. 34: Revise §78. 84(c) to require new welded

piping for surface and intermediate’ casing strings and API welders

. § certification. Alternatively, consider substitution of the API certification
‘fwith an equivalent state welding certification training program. Allow a
] reasonable transition period to allow welders time to obtain this new

certification. '

RN o

11. Subchapter D, Well Dnllmg, 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 ASTM
International C 150, type I, II or 1I 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 productlor?,
(4) Protect the casing from corrosion, and
(5) Resist degradation by the chemical and phys:ca/ cond:ttons in the
well.
(6)  Prevent gas m/gration “

‘The ¢ proposed language at §78.85 (a) appears to have a typo where type IIis
listed twice.

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

Recommendation No. 35: Revise §78.84 (a) to correctly reference the |

ASTM International Standard for Portland Cement. Revise §78.85 (a)(6) |
to read: prevent migration of fluids and hydrocarbons [including gas]
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
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strength standard to protect groundwater, especially in the critical zone of
cement.

| Recommendation No. 36: Revise §78.85 (b) to increase the
compressive strength standard, consistent with the recommendations
made at §78.81..

12. 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 operation wells at §78.88.
Proposed regulations at §78.88 (a) requires 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, 4
inspections are recommended. ' ‘

Recommendation No. 37: Revise §78.88 (a) to increase the operating |
well inspection frequency to daily, or at least weekly. ' '

DEP's proposed regulation at §78.88 (b)(3) reguires 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). »

Recommendation No. 38: Revise §78,88 to require wells with
mechanical integrity problems to be repaired, shut-in, or plugged and
abandoned, as appropriate and safe to protect human health and the
environment, The annual mechanical integrity report required at §78.88
(e) should summarize the compliance status of each well, and
summarize what action was taken to remedy non-compliant wells.

13. 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 mitigatlon 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
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range of responses described and antici'pated in §78.89 (a), inctuding “oil” and
“other fluids” [presumably chemicals and well stimulation fluids].

| Recommendation No. 39: Revise §78.89 [throughout] to address
potential leaks.and/or contamination from “stray gas,” “oil,” and/or
“other fluids” [including but not limited to chemicals and well stlmulation
fImds] :

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 2
“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”. :

 Recommendation No. 40: Revise the last sentence of §78.89 (b) to

j read: The operator, in conjunction with the Department and local
emergency response agencies, shall immediately take measures to

{ ensure public health, safety, and welfare. The requirements proposed at
i"§78.89 (b) should be extended to oil and other chemicals.

14 Subchapter D, Well Drilling, Operation and Pluggmg, Casing and
Cementing, Plugging, §78.91-98 , §

Properly plugging and abandoning a weII is critical to the protection of

- groundwater resources. In addition to DEP regulations at §78.91-98, 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 DEP uses a 50 cement barrier, other states
like Alaska require double the protection at 100°.[20] Texas requires an operator
to submit & plugging procedure for agency review and approval.[21]
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' Recommendation No. 41: Revise the regulations at §78.91-98 to
include the following:

Plugging a wellbore must be performed in a manner that ensures that all
hydrocarbons and freshwater are confined to their respective indigenous
strata and are prevented from migrating into other strata or to the

§ surface.

All hydrocarbon-bearing strata should be permanently sealed off by
installing a cement barrier at least 100 feet below the base to 100 feet
above the top of all hydrocarbon-bearing strata.

'Plugging of well must include effective segregation of uncased and cased
portions of the wellbore to prevent vertical movement of fluid within the
wellbore. A continuous cement plug must be placed from at least 100
feet below to 100 feet above the casing shoe.

The operator is required to submit records to DEP to demonstrate the
well was plugged in compliance with DEP regulations.

15. 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.

Recommendatlon No. 42: Revise the regulatlons at §78.122(a)(6) to
include intermediate casmg

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
[surface and intermediate casing]. :

Recommendation No. 43: Revise the regulations at §78 122(a)(7) to
requure the cement bond Iog

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

Recommendation No. 44: Revise the regulations at §78.122(a) to I
require a list of waste generated during drilling and workover operations,
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Iand a description of the waste disposal methods. 4 I

JEP revised the Eegulations at §78.122 (b)(6) to require additional inf‘orm'ation' on
stimulation procedures. It is recommended that the “composition” of stimulation
- ‘luids, including a list of ali chemica! additives, be reported. :
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Recommendation No. 45: Revise the regulations at §78.122(b)(6) to
finclude information on the chemical additives. Reported information
should include biodegradability, bioaccumulation potential, toxicity, and
any detrimental mutagenlc or reproductive affects. Best practices wouid
include a requirement to forbid chemicals that have low biodegradability,
high bioaccumulation potential, high acute toxicity, or detrimental
mutagenic or reproductive affects.

DEP regulations at §78.122 (b) should be expanded to provide a list of a‘H waste
generated during well completion operations, and a description of waste disposal
methods.

Recommendation No. 46: Revise the regulations at §78.122(b) to
require a list of waste generated during well completion operatwns, and
a description of the waste disposal methods

16. 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 obtaln a copy of these copyrighted
standards can range several hundred dollars per standard.

Recommendation No. 47: Ensure public has access to all technical
standards and criteria referenced in DEP’s regulations. A public access
version should be made available on the DEP website.

S NIRRT LN

http://www.earthjustice.org/sites/default/files/library/legal docs/padep-
recommendatlons pdf '

(1] http:/fwww.pamarcellvs.com/images/pdfs/cusing_gruphic-with_copy.pdf. '

{21 http://www.pamarcellus.com/ahout.php. “Founded in 2008, the Marcellug Shale Commitiee is an organization committed to the
responsible development of natural gas from the Marcellus Shale geotogical formation in Pennsylvania and the cnhancement of the
Commonweaith's cconomy that can be realized by this clean-buming energy source. The members of the committee bring the strength
of the Penngylvania Qil and Gas Association and the Independent Qil and Gas Association of Pennsylvania together to address concerns
with repulators, government officials and the people of the Commonwealth about all aspcets of drilling and cxtracting natural gas from
the Marcellus Shale formation,”
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{3} 16 TAC Part 1.

[4] 16 TAC Part 1 §3. 13(5)(7)«,)

[3J 16 TAC Part | §3,13(0)(2)(D)

[6] Global Gas Flaring Reduction Partnership (GGFR), Guidance on Upstream Flaring and Venling Policy and Regula lion, Washington
D.C., March 2009.

[7] For example, acid gas [Tom the gas sweetening process and still-column overheads from glycol dehydrators.

[8] For cxample: instrument vent gas; stabilizer overheads; and process flash gas.

2] '(I)'l(’)x; Global Gas Flaring Reduction partnership (GGFR) and (he World Bank, Guidclines on Flare and Vent Measurement, Seplembcr
2

[10] The Global Gas Flarmg Reducuon partnerslup (GGFR) und the World Bank, Guidelines on Hare and Vent M-:asuremcnt.
September 2008,

{111 Pugitive and Vented methane hm 2} times the global warming potential as combusted methane gas. Melhunetomurkets org,
©p.20V/ZRSSTar, '

[12] Global Gas Flaring Rcduc.uon Parmership (GGFR), Guidance on Upstrearn Fluring and Venting Policy and chulation Washington
D.C., Marchi 2009. '

[13] Process controllers, chemical pumps, and glycol pumps often venl pressurized nawral gas used for pneumatic actuation.

{14] EPA, Green Completion, Partner Reporled Opportunitics (PROs) for Reducing, Methane Pmiysions, Fact Sheel No, 703, 2004,

[15] Reduced Emissions Completions, Lessons 1.eamed [rom Natursl Gas STAR, Producers leclmology Transfer Wotkshop, Casper
Wyoming, August 30, 2005, :

[16] DSGEIS, Appendix 25.

117§ Or in the in the case thal [reshwater intervals are separ. ated by intervals ol shallow gus n,qmrmg multiple casing strings to be set.

{181 hup://www.pamarceljus.com/about php. “Founded in 2008, the Marcellus Shale Committee is 2n organization committed o the

responsible development ol naturul. gus [rom the Marcclius Shale geolagical formation in Pennsylvaniv and (he enbancement of the

Commonwecalth’s cconomy that can be cealived by this cleun-burning energy source. The members of the committee bring the sirength

of the Pennsylvania Qil and Gas Association and the Independent O and Gas Association of Pennsylvania together to address concerns

with regulators, government officials and the people of he Cornmonwealth about all aspects of drilling and extracting natural gas from

the Marcellus Shale formnution,”

[19] Petrolcum Engincering Handbook, Volume U1, Drilling l"ngmccrmg, Socicty of Petroleum Engineers, 2006.

120120 AAC 25,

1213 16 TAC Part 1§3.14

RIChaI‘d A Mal’tln CoordmOTor www.PaForestCodlition.org

740 Oak Hil. Boiling Sprlngs PA
17007-9624

' The Pennsylvama Forest Coalition is 2 unique alliance of hunters, hikers, anglers, landowners, wildlife-

watchers, paddlers, bikers, churches and conservation groups who are united in our concern for the good
stewardship of our public lands. Caring for what God has created

' Republicans for Environmental Protection
http:/iwww.repamerica.org/
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