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EXECUTIVE SUMMARY

Governor OO0Malleybds Executive Order 01.01.

Safe Drilling Initiative. An Advisory Commission was established to assist State
policymakers and regulators in determining whether and how gas production from the
MarcellusShale in Maryland can be accomplished without unacceptable risks of adverse
impacts to public health, safety, the environment, and natural resources. The State has not
yet determined whether gas production can be accomplished without unacceptable risk
andnothing in this report should be interpreted to imply otherwise.

The Executive Order tasks the Maryland Department of the Environment (MDE) and the
Department of Natural Resources (DNR), in consultation with the Advisory Commission,
with conducting a threpart study and reporting findings and recommendations. The
completed study will include:

i. findings and related recommendations regarding sources of revenue and
standards of liability for damages caused by gas exploration and production;

il. recommendations fdyest practices for all aspects of natural gas exploration
and production in the Marcellus Shale in Maryland; and

iii. findings and recommendations regarding the potential impact of Marcellus
Shale drilling in Maryland.

Part | of the study, a report on findingsd recommendations regarding sources of
revenue and standards of liability, in anticipation of gas production from the Marcellus
Shale that may occur in Maryland, was completed in December 2Biklisthe second
report, Part Il of the study.

In prepaation for the Part Il report, MDE entered into a Memorandum of Understanding
with the University of Maryland Center for Environmental Science, Appalachian
Laboratory (UMCESAL), to survey best practices from several states and other sources,
and to recomna& a suite of best practices appropriate for Maryland. The UMBIES
recommendations were completed in February 2013 and made available to the Advisory
Commission and the public. Those recommendations and drafts of this report were
considered by the AdvispiCommission at several meetings.

The Departments evaluated whether to add to, accept, reject, or modify the suggestions,
based on a number of factors, including comments from the Advisory Commission. A
draft of the Déapanft meadRbagdavailadlgp forpublic comment

on June 25, 2013 herecommendations in the draft report weesy similar to those in

the UMCESAL Report Where a UMCESAL recommendation was rejected or

modified, an explanatiowasprovided.The comment period closeh September 10,
2013.After consideration of the comments, the Departments submintaigm final

report on Part Il of the study, Best Practices.

The most innovative recommendation in the UMG&SReportis to use comprehensive
planning for foreseedd gas development activities in an area rather than considering
each well individually. By considering the placement of well pads, roads, pipelines and

20



other ancillary equipment for a large area, the efficiency of the operation could be
maximized while tk impacts on local communities, ecosystems, and other natural
resources could be avoided or minimized. The UM@ESReportrecommended that a
comprehensive plan be voluntary.

The Departments agree that a Comprehensive Gas Development Plan (CGDP) designed
to address the larger, landscadeeel issues and cumulative effects offers significant
benefits to both the industry and the puldizcept for a limited number of exploratory

wells, theDepartments propose to make a CGDP mandatory in Maryland and a
prerequisite to an application for a well permit. The CGDP would be developed by the
company through a process that allows public participation and then submitted to the
State for approval. Once the CGDP is approved, applications for individual wells
consistentvith the approved plan could be made.

Whereas the CGDP establishes the locations for well pads, roads, pipelines and other
ancillary equipment, the application for an individual well permit will require detailed
plans for all activities, from constructiar the access road through closure and
restoration of the site. The elements of the plan must meet or exceed standards for
engineering, design and environmental controls that are recommended in this report.
These standards address activities from thealngtinstruction of the access road and pad
through closure and restoration of the site. They address sediment and erosion control,
stormwater management, transportation planning, water acquisition, storage and reuse,
disclosure of chemicals, drilling, cagi and cement, blowout prevention, hydraulic
fracturing, flowback and produced water, air emissions, wastewater treatment and
disposal, leak detection, light, noise, invasive species, spill prevention control and
emergency response, site security and ceoand reclamation. These standards do not
preclude the use of new and innovative technologies that provide greater protection of
public health, the environmental and natural resources.

The report also makes recommendations relating to monitoring, reepidgeand
reporting. Appendices provide additional information on specific subjects and include
comments of the Advisory Commission and a summary of and response to public
comments.

The issuance of thigterim finalreport is not the end of the processittentifying best
practicesAdditional information, including a report on public health and a risk
assessmehturrently in process, could result in the modification of the best practices in
this report or the addition of best practicés.technology irproves, better practices are
likely to be identifiedMaryland regulations could be amended to reflect the new best
practices or the new best practices could be required by provisions in an individual well
permit.

! The risk assessment will assume that all the best practices in this report are adopted.



SECTION | T ORGANIZATION OF THE REPORT

The Maryland Departments of the Environment and NaiReaburcesicknowledge the
excellent work of the University of Maryland Center for Environmental Science
Appalachian Laboratory (UMCESL), and in particular Keith N. Eshleman, Ph.D. and
Andrew Elmore, Ph.D., for their work in prepariiecommended Best Management
Practices for Marcellus Shale Gas Development in Maryiginel UMCESAL Report)
The UMCESAL Report is organized into ten chapters, each devoted to protecting one
aspect of the ennanment, natural resources, public health and safety. In order to
facilitate the incorporationf the recommendations into a regulatory and permitting
program, however, we have chosen to organize this report differently. Within each
section, the relevant URES AL recommendations are listed by their alphanumeric
designation as it appears in the UMCGEIS Report (The same UMCE&\L
recommendations may be referenced in multiple secji®dhe remainder of the section
reflects the Departments evaluation.

Sectionll provides background information and an overview of activities in Maryland
related to the Marcellus Shale. In addition, it summarizes the work of the Advisory
Commission.

Section Ill focuses on comprehensive planning, particularly the concept of plémning

the extraction of gas in a large area in order to avoid adverse impacts and minimize those
that cannot be avoided. This comprehensive planning would occur before the issuance of
a permit to drill any well.

Section IV addresses restrictions on the tiocs of well pads, pipelines, access roads,
compressor stations, and other ancillary facilities. Some ecologically important areas,
recreational areas and sources of drinking water may be fully protected only if certain
activities are precluded there.dther cases, set back requirements may be sufficient.
This section also describes siting best practices.

Section V establishes requirements for planning documents for individual wells.

Section VI deals with engineering, design, and environmental contrdlstandards.

This includes, among other things, pad and access road design, the use of tanks rather
than ponds for storing wastewater, air pollution controls, casing and cementing standards,
integrity testing, emergency plans, waste disposal, and closure.

Section VIl describes best practices for monitoring, recordkeeping and reporting. Pre
application monitoring and monitoring during drilling, well completion, and production
are addressed. The response to monitoring results that suggest impacts isadsedlis
Inspections and enforcement are included in this section.

Section VIl includes miscellaneous recommendations.
Section I1X discusses modifications to the permitting process.
Section X is a roadmap for implementing the recommendations.



Included as ppendices are: the names of the Advisory Commission members, comments
of the Advisory Commission, the response to public comments, a constraint analysis, a
discussion of Marcellus shale and recreational and aesthetic resources in western
Maryland,a link to the UMCESAL Report a comparison of the UMCEASL
recommendations with those of the Departmeamsexplanation for the chosen setback

from aquatic habitafsand a list of acronyms



SECTION |l T OVERVIEW

A. Marcellus Shale

Geologists have long known about the-gasaring underground formation known as the
Marcellus Shale, which lies deep beneath portions of the Appalachian Basin, including
parts of Western Maryland. Until advances in horizontal drilling and high volume
hydraulic fracturing (HVHF) and the combination of these two technologies, few thought
that significant amounts of natural gas could be recovered from the Marcellus Shale.
Drilling in the Marcellus Shale using horizontal drilling and HVHF began around 2005 in
Pennsylvania and has accelerated rapidly.

The production of natural gas has the potential to benefit Maryland and the United States.
Tapping domestic sources could advance energy security for the United States. When
burned to generate electricity, natugak produces lower greenhouse gas emissions than
oil and coal, which could help to reduce the impact of energy usage as we transition to
more renewable energy sources. The exploration for and production of natural gas could
boost economic development in MEnd, particularly in Garrett and Allegany Counties.

As gas production from deep shale and the use of HVHF has increased, however, so have
concerns about its potential impact on public health, safety, the environment and natural
resources. Although ac@&dts are relatively rare, exploration for and production of

natural gas from the Marcellus Shale in nearby states have resulted in injuries, well
blowouts, releases of fracturing fluids, releases of methane, spills, fires, forest
fragmentation, damage toads, and allegations of contamination of ground water and
surface water. Other states have revised or are in the process of reevaluating their
regulatory programs for gas production or assessing the environmental impacts of gas
development from the Mardas Shale. A significant amount of research has been
completed on HVHF and gas production from the Marcellus Shale, but additional
research by governmental entities, academic organizations, environmental groups and
industry is currently underway focused @ninking water public healthpatural

resources, wildlife, community and economic implications, production technologies and
best practices.

B. Developments in Maryland

The Maryland General Assembly has entrusted the permitting and regulation of oil and

gas exploration and development in Maryland to the Department of the Environment.

With a few notable exceptions, the statutory language is general and MDE is authorized

to promulgate rules and regulations and to place in permits conditions it deems

reasonake and appropriate to assure that the operations are carried out in compliance

with the | aw and provide for public safety a
resources. Md. Env. Code Ann., 88103 and14. 1 0. The Departmentoés r
oil andgas wells have not been revised since 1993 and thus were written before recent

advances in technology and without the benefit of more recent research.



The Maryland Departments of the Environment (MDE) and Natural Resources (DNR)
have roles in the evaluati of natural gas projects. Each would be involved in any future
permitting decisions for drilling in the Marcellus Shale.

The mission of the Maryland Department of the Environment is to protect and restore the
guality of Mar yl aresbdrees, ahilerfgstermwgasmartrgrowta nd | and r
economic development, healthy and safe communities, and quality environmental

education for the benefit of the environment, public health, and future generations. In

addition, MDE is specifically authorized by sta b issue permits for gas exploration

and production. The Department of the Environment is required to coordinate with the

Department of Natural Resources in its evaluation of the environmental assessment of

any proposed oil or gas well.

The DepartmentfdNatural Resources leads Maryland in securing a sustainable future for

our environment, society, and economy by preserving, protecting, restoring, and
enhancing the Statebés natur al resources. I n
easements on substahtcreage in the State, including western Maryland.

The first application for a permit to produce gas from the Marcellus Shale in Maryland
using horizontal drilling and HVHF was received in 260% address the need for
information to evaluate these p@t applications properly, the Governor issued the
Marcellus Shale Safe Drilling Initiative in Executive Order 01.01.2011.11 on June 6,
2011.

C. The Executive Order and the Advisory Commission

Executive Order 01.01.2011.11 directs MDE and DNR to asseanbleonsult with an
Advisory Commission in the study of specific topics related to horizontal drilling and
HVHF in the Marcellus Shaf&éThe Advisory Commission is to assist State policymakers
and regulators in determining whether and how gas productiontfre Marcellus Shale

in Maryland can be accomplished without unacceptable risks of adverse impacts to public
health, safety, the environment, and natural resources. The Advisory Commission
includes a broad range of stakeholders. Members include eldétttgmlofrom Allegany

and Garrett Counties, two members of the General Assembly, representatives of the
scientific community, the gas industry, business, agriculture, environmental
organizations, citizens, and a State agency. A representative of thehmdith

community was added in 2013. Appendix A is a list of the Commissioners.

The Executive Order tasks MDE and DNR, in consultation with the Advisory
Commission, with conducting a study and reporting findings and recommendations
three reportsThe Gmmission is staffed by DNR and MDE. Treportswere toinclude:

(i) By December 31, 2011, a presentation of findings and related recommendations
regarding the desirability of legislation to establish revenue sources, such as a State

2 Additional applications were received in 2011. Applications for a total of seven wells were received by MDE, but alliave bee

withdrawn. In general, interest in drilling has shifted to areas where not only natural gas but also natural gastigeidsdre

valuable, can be produced from formations. It is not I|ikely that
SAlthough the Governorodés Executive Order is directeads specifically
extraction from other tight shale gas formations, including the Utica Shale, and by well stimulation techniques othedEharhelV

findings and conclusions regarding gas exploration in the Marcellus Shale may or may not apply to other forma¢ionsiquels.



level severance taand the desirability of legislation to establish standards of
liability for damages caused by gas exploration and production;

(i) By August 1, 2012, recommendations for best practices for all aspects of natural
gas exploration and production in the Mdliee Shale in Maryland; and

(i) No later than August 1, 2014, a final report with findings and recommendations
relating to the impact of Marcellus Shale drilling including possible contamination of
ground water, handling and disposal of wastewater, @mviental and natural
resources impacts, impacts to forests and important habitats, greenhouse gas
emissions, and economic impact.

The firstreporf on findings and recommendations regarding sources of revenue and
standards of liability, in anticipation of gas production from the Marcellus Shale that may
occur in Maryland, was completed in December 2011. The schedule was extended for the
secondand thrd reports

D. The Work of the Advisory Commission

The Governor announced the membership of the Advisory Commission in July, 2011,
and the Commission has ng8times throughMay 2014.Most meetings were in

Allegany or Garrett Counties, bsieveralwere feld in HagerstowpAnnapolisand
Baltimore The Departments have provided written information and briefings to the
Advisory Commission on issues relating to HVHF. Speakers represémgisgentific
community industry and agencies from Maryland and o#tates have presented
information to the Advisory Commission and the Departments. The Commissioners were
able to visit active drilling sites. The Departments have consulted with the federal
government and neighboring states regarding policy, programissiies and
enforcement experiences. The Commissioners themselvesiafaatied and diverse
assemblage, shared information and brought their expertise to bear.

The Commission recognized the importance of obtaining background data on air and
water qualityin advance of any drilling. DNR has begun collecting data to establish pre
drilling baseline conditions. Limited by existing funding and staff, DNR and MDE were
not able tdfully implement the comprehensive baseline monitoring program
recommended by thedpartments and the Advisory Commission in its Part | report.
DNR has, however, expanded and modified its monitoring program to include 12
continuous water monitoring sites chosen for their relevance to potential gas
development. DNR also began a voluntegrtnership with Garrett County watershed
associations, Trout Unlimited and other citizens where volunteer stream waders are
collecting baseline water and biological data from over 70 stream segments. More
information onstream monitoring in the Marcellus shale regican be found online.

DNR conducted a natural resource assessment of Garrett County to identify high quality
streams known for biodiversity and brook trout resources, landsedypes, ecological
resources, forest interior dwelling species habitats, areas supporting rare, threatened and
endangered plants and animals, community water supplies, State lands, trail networks,
recreational assets, and areas of particular scenic Vetieauld be impacted, directly or

4 www.mde.state.md.us/programs/Land/mining/marcellus/Documents/Meetings/Marcellus_Shale_Report_Part_|_Dec_2011.pdf
5 http://www.dnr.state.md.us/streams/marcellus.asp
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indirectly, by drill pads, pipeline/road construction and use. The findvigs;ellus
Shale Gas Development in Maryland: A Natural Rese Analysi$ were presented to
the Commission on February 27, 2012.

MDE funded the Maryland Geological Survi@yGS)to perform a limited study of
methane levels in drinking water wells in Garrett CouM@S evaluated methane
samples from 49ellsin 2012 andan additional 28 wells in 2013 in Garrett County and
western Allegany Countgndissueda reportDissolvedMethane Concentrations in Well
Water in the AppalachiaRlateau Physiographic Province of Maryldrid 2013

The Departments, in consultation with the Advisory Commission, convened a committee

to evaluate necessary revisions to existing statutes and the need for new legislation to

address liability, revenué,e ases and surface ownero0s rights
Advisory Commission coordinated with representatives of the House Environmental

Matters Committee and the Senate Education, Health and Environment Committee. This

effort is ongoing.

In the2012 sesion of the General Assembly, a bill entitled EnvironmédPtesumptive
Impact AreasContamination Caused by Gas Wells in Deep Shale Deposits (HB1123)
was passed establishing an area around a gas well within which it is presumed that
contamination of a drking water well was caused by gas well activities if it occurred
within one year of the activitieBelegate Mizeur, a member of the Commission,
sponsored the bill.

In the2013 session of the General Assembly, Ipdssed that had besnroducedoy
Senator George Edwards, a membéthe CommissionBusiness OccupationsQOil and
Gas Land Professionals (SB766, HB828)dEnvironment Gas and Oil Drilling
Financial Assurance (SB8b4.andmen will now have to register with the Department of
Labor, Licensing, & Regulation. The financial assurance bill lifts the cap on the closure
and reclamation bond and requires a minimum level of environmental impairment
insurance in addition to general comprehensive liability insurance.

Also in 2013 the Governoproposed and the legislature approved a supplemental Fiscal
Year 2013 appropriation thptovidedMDE with $1 million and DNR with $500,000 to
complete the studies required under the Executive Order. The Departments are using this
money, among other thisgto expand the parilling monitoring of air and water, and
undertake an economic study and a public health study.

In furtherance of developing Best Practices recommendations, MDE contracted with the
University of Maryland Center for Environmental Saie, Appalachian Laboratory
(UMCESAL), to survey best practices from several states and other sources, and to
recommend a suite of best practices appropriate for Maryland. The principal
investigators, Keith N. Eshleman, Ph.D. and Andrew Elmore, Ph.Dpihbest

practices from five states (Colorado, New York, Ohio, Pennsylvania, and West Virginia),
as well as the recommendations of expert panels and organizations. The survey was
completed and made available to the Commission. The réfmrgmmended Best

5 www.mde.state.md.us/programs/Land/mining/marcellus/Documents/Eshlemane Bfimai_BMP_Report_22113_Red.pdf
" www.mgs.md.gov/publications/report_pages/ADMIN-A2:01.html
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Management Practices fbtarcellusShale Development in Marylafiithe UMCESAL
Report), was made available to the Cominissind the public in February 2013 aad

link to it is included as Appendix F. The Departments also charted a comparison of the
recommendations of UMCEASL and the Departments; it ésoincluded in Appendix F.

As the Departments reviewed that report eodsulted with the Advisory Commission,

all of the recommendations in the UMCRA& Reportwere considered. The Departments
evaluated whether to add to, accept, reject, or modify the recommendations based on a
number of factors, including the opinions of the Advisory Commission, the expertise of
Departmental staff, and judgments about enviramtaigrotection, technical

practicability, and administrative feasibility.

Thedraft best practices e por t (i Drasnfiatle aradaplefor public comment
on June 25, 2013 he initial date for closing the comment period, August 9, 2013, was
extende to September 10, 2013. More than 4,000 comments were reddasedg
considered all of the comments, including those of the Advisory Commission, the
Departments submit this final report on Part Il of the study, Best Practices.

The issuance of this repas not the end of the process for identifying best practices.
Additional information, including a report on public health and a risk assessment
currently in process, could result in the modification of the best practices in this report or
the additiorof best practices. As technology improves, better practices are likely to be
identified. Maryland regulations could be amended to reflect the new best practices or the
new best practices could be required by provisions in an individual well p&haiStae

has not yet determined whether gas production can be accomplished without
unacceptable risk and nothing in this report should be interpreted to imply otherwise.

8 http://www.mde.state.md.us/programs/Land/mining/marcellus/Documents/Meetings/MAC_NaturalResourcesAnalysis.pdf
9 The risk assessment will assume that all &%t practices in this report are adopted.



SECTION Il T COMPREHENSIVE GAS DEVELOPMENT PLANS

UMCESAL Report recommendationA, 1-C, 1-G, 5A, 5-A.1, 5A.3, 5F, 5F.1, 6A,
6-C, 6D, 6-E, 6F, 6J, A, 7-A.1, 7-D, 7-D.1, 8A, 8-B, 8E, 9A, 9-A.1, 9A.2, 9A.3,
9-E, 9E.1, 9G, 10B

The authors of the UMCEAL Report suggest that the single most important
recommendation in thereport is the comprehensive drilling plan. They recommend that
the State should institute a voluntary program whereby a company holding gas interests
could prepare and submit for State approval a comprehensive drilling plan for a large
geographic area bat applying for any permit to drill specificwell. They suggested

that ncentivescould be offered, such as expedited processing of permits for individual
wells included in the comprehensive drilling plan.

The Departments agree that a comprehensivegffars great advantages, but we
recommend that the program be mandatory rather than voluintdhne Draft Report, we
proposedhat Maryland require, as a prerequisite to the issuance of any permit to drill a
gas exploration, extension, or productioniyblat the prospective applicant first submit

a Comprehensive Gas Development Plan (CGDBmmenters noted that basic
information that can onlipeobtained by an exploratory well would be necessary before a
company could write a CGDH.a company wereequiredto prepare a CGDP before
drilling exploratorywells, there would be a higlikelihood thatthe information obtained
from exploratory wells would necessitate a substantively different CGDP.

The Departments are therefore proposing that one explpraedl can be drilled within a
circular area having a radius of 2.5 miles centered at the exploratoryrtislarea is
approximately 20 square mileBhe exploratory well must comply with all of the location
restrictions, setbacks, and other requiremémt an individual well permit, including two
years of predevelopment baseline monitoring and a rapid site assedémaddlitional
wells, exploratory oproduction can be drilled within that area until a CGDP has been
approvedAbsent a determinatiorylihe Department that the exploratory well can be
connected to a transmission line without any adverse impact on wetlands, forest, or
nearby residents, the exploratory well cannot be convertggtoduction weluntil a
CGDP for that area is approved.

We believe that the program can be structured so that obtaining a CGDP is not unduly
burdensome to the applicant, allows industry the flexibility to respond to changing
conditions, and still achieves its purpose of reducing adverse and cumulative effects. Th
CGDP will address the locations for activities, but not the-smdicific requirements of

an individual permit. The processes, therefore, will not be duplicative.

The CGDP should address, at a minimum, all land on or under which the applicant
expects tawonduct exploration or production activities over a period of at least the next
five years. The CGDP could be submitted by a single company or by more than one
entity for an assemblage of land in which multiple entities hold mineral rights. The
CGDP must ddress the locations of well pads, roads, pipelines and ancillary facilities
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related to exploration or production activities from the identified land, but the CGDP is
not a commitment on the part of the applicant to install any of the facilities, ordeeoro
in a particular sequence.

CGDPs provide an opportunity to address multiple aspects of shale gas development
from a holistic, broagcale planning perspective rather than on a piecemeakhyssite
basis. By considering the entire project scopesihgle company, or multiple companies
simultaneously, responsible energy development could proceed while minimighg
healthconflicts and addressing the concerns associated with maintaining the rural
character of western Maryland and protecting high value natural resources and fesource
based economies. To cite just one example, land disturbance could be minimized if
infrastructire were shared or located within the same right of way. Proactive, upfront
planning at a landscape scale provides the framework for evaluating and minimizing
cumulative impacts to the environmental, social and economic fabric of western
Maryland. The Depaments agree that a CGDP process will be beneficial and
recommend that this be a mandatory prerequisite before any indipiemaitfor a
productionwell would be issued. The associated recommenddftiomsthe UMCESAL
Report as listed as above, arengeally accepted by the Departments for planning
guidelines. The outline below provides a conceptual framework.

A. Application Criteria and Scope

1. Companies intending to develop natural gas resources are required to submit a
CGDP for the area where the #ipant may conduct gas exploratiSior production

activities and install supporting infrastructure (compressor stations, waste water treatment
facilities, roads, pipelines, etc.) for a period of at least five years.

2. Companies whose geographic planningsioiterlap are encouraged to develop
integrated plans to improve use of existing and new infrastructure, to sharooaten
infrastructure, and to minimize cumulative impacts.

3. A company is not obligated to develop all the pads, wells or supporting
infragructure identified in the plan.

4. An approved CGDP will remain in effect for ten yedmst one renewal for an
additional 10 years may be granted by MDE if the resource information is updated, and
the locations approved in the initial CGDP are not prohdhiteder any more stringent
location restrictions or setback requirements enacted after the approval of the initial
CGDP.

B. Planning principles
1. Use multiwell, clustered drilling pads to minimize surface disturbance.

2. Comply with location restrictions, #cks and other environmental requirements
of State and local law and regulations.

3. Observe and comply with all location restrictions and setbacks in Section 1V and
locate wells, pads and infrastructure to avoid, minimize and mitigate impact on public
heath and human and natural resources

12 One exploratory well can be drilled within a circular area having a radius of 2.5 miles centered at the exploratoryrevall befo
CGDP is submitted.
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4. Preferentially locate operations on disturbed, open lands or lands zoned for
industrial activity.

5. Co-locate linear infrastructure with existing roads, pipelines and power lines.

6. Consider impacts from other gas developtp@ojects and land use conversion
activities and plan to minimize cumulative surface impacts.

7. Avoid surface development beyongh@rcentof the watershed area in high value
watersheds. This threshold is based on the ecological sensitivity of spegdttcaq

organisms within these high value watersheds. Other factors, as discussed in the location
restriction and setbacks section will also limit the location and extent of surface
development.

8. Minimize fragmentation of intact forest, with particular empéas interior
forest habitat.

9. The Departments will incorporate the conc
its review of the CGDP.

10. Adhere to Departmental siting policies (to be developed) to guide pipeline
planning and direct where hydraulic direci@ drilling and additional specific best
management practices are necessary for protecting sensitive aquatic resources when
streams must be crossed.

11.  Additional planning elements include
a) Identification of travel routes.

b) A generalized water appropriation plan that identifies the proposed sources and
amounts of water needed to support the plan.

c) Sequence of well drilling over the lifetime of the plan that places priority on
locating the first well pads in areas removed f®nsitive natural resource
values.

d) Consistency with local zoning ordinances and comprehensive planning
elements.

e) Identification of all federalStateand local permits needed for the activities.
C. Procedure and Approval Process

1. An applicant with the rilgt to extract natural gahallpreparea preliminary
CGDP that best avoids and then minimizes harhutoan natural social, cultural,
recreational and other resources, and mitigates unavoidable harm.

2. The CGDP shall include a map and accompanying narrative showing the
proposed location of afilannedwells, well pads, gathering and transmission lines,
compressor stations, separator facilities, access roads, and other supporting infrastructure.

3. An appli@ant must conduct a geological survey of the area covered by the CGDP
to help identify historic gas wells and faults. At a minimum, the geological survey will
include location of all gas wells (abandoned and existing), current water supply wells and
springs fracturetrace mapping, orientaticandlocation of all joints and fractures and
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other additional geologic information as required by the Stéde.applicant will be
required to submit the survey data to the State in a report with the applicatioa for th
CGDP.

4, The State will develop a Shale Gas Development Toolbox that will include GIS

data and provide it to companies that wish

preliminary Environmental Assessment shall be based on the data in the Toolbox,
supplementedvith other information as needed, including a rapid field assessment for
unmapped streams, wetlands and other sensitive areas. A detailed description of the shale
Gas Development Toolbox is provided in section E, below.

5. State agencies and local governmeggncies review the CGDP, evaluate
opportunities for coordinated regulatory review and present comments to the applicant to
direct any needed alternative analyses for review. This review will be completed within
45 days of submission by the applicantred CGDP.

6. The public review and approval procéssnandatory andill be initiated upon
request of the applicant following receipt of agency comments.

7. A stakeholders group that includes the company, local government, resource
managers, negovernmental or@nizations, and surface owners will be convened; in a
facilitated process that shall not exceed 60 days, to discuss and improve the plan.

8. The planshall bepresented at a public meeting by the applicant and the public
shall be allowed to comment on theupl

9. The applicant may further modify the plan based on alternatives analyses and
public comment before submitting it to the State for approval.

10. In evaluating the CGDP, the State shall determine whether the plan conforms to
all regulatory requirements comoéng location, and shall consider the plan and the
comments of the stakeholders and public.

11. If the State determines that the CGDP conforms to regulatory requirements and,
to the maximum extent practicable, avoids impacts to natural, social, cultural,
recreational and other resources, minimizes unavoidable impacts, and mitigates
remaining impacts, the State shall approve the CGDP.

12.  Once the CGDP is approved, the entity may file a permit applicatiorsthat
consistent with the plaior one or more wells

13.  Significant modification to the original plan, such asignificantchange in

location of a drilling pad, or the addition of new drilling pads, will require the submission
and approval of a modified CGDP application. Modifications that cause no surface
impad, such as the installation of additional wells on an existing pad or a change in the
sequencef developmenshall be approved by the State upon request of the applicant.

D. Benefits of a Comprehensive Gas Development Plan

An approved, high quality CGDRald result in numerous benefits for all parties. These
benefits, particularly those related to improved coordination and expedited permit review,
are still under discussion among the review agencies, but could include:
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1. Better protection of natural, socigultural, recreational and other resources, and
reduced cumulative impact.

2. Early identification of alternatives to avoid, minimiaedmitigateimpactsto
wetlands and waterwaysuch as those associated with pipeline networks and road
constructiontha require a comprehensive alternatives analysis scenario.

3. Preliminary approval for drill pad locations, allowing the applicant to initiate
baseline monitoring and begin application for individual well permits.

4, More efficient processingf other environmetial approvals and permits, such as
air quality and water appropriation and use.

5. Opportunities to implement mitigation actions prior to permit approval or in
advance of project development.

6. Reduced need for multiple public hearirgs.

7. Reduced expense andk associated with leveraging existing infrastructure and
centralizing various processing needs.

8. Reduced public use conflict and improved public good will.

E. The Shale Gas Development Toolbox

The toolbox will provide access to geospatial planning de¢assary to address the
CGDP.The data will be available for download, and can be viewed through a publically
accessible interactive mapping application. The mapping application will be very similar

t o D NRRLEN online toof? but will be tailored to include the geospatial data needed
for developing and evaluating the CGDP. Users of this data should be aware that actual
site and landscape conditions may not be accurately reflected in the mappedtiofarm
Many fine scale environmental features, such as headwater streams or small wetlands, are
often not mapped. In addition, the effects of recent land use change may not be reflected
in the mapped datasets. For this reason, and to evaluate otlspesifee factors,

additional site assessment data will need to be collected by the applicant to meet the
requirements of the CGDP. The planning datasets that will be included in the toolbox
include those related to the elements discussed in Section \ocAtion Restrictions

and Setbacks and in Section IV. B. Siting Best Practices. Additional datasets may be
added to improve the CGDP process.

1. Planning objective: Leveraging existing infrastructure.
a. State and county roads
b. Existingrightsof wayfor gas lines and transmissibnes
c. Land use/land cover data for identifying industrial land uses

2. Planning element: Location restrictions and setbacks that indicate where certain gas
development activities are restricted.

1 The CGDP does not in any way excuse compliance with any of the procedural or substantive requirements for other permits, and
citizens will be afforded all of their public participation rightscluding hearing rights.
12 hitp://dnrweb.dnr.state.md.us/merlin/
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0.

Streams, rivers and flood plainstream maps will include designated use
classifications

Wetlands

Steep slopes (> Jgerceny

Drinking water reservoirs and their watersheds
Irreplaceable Natural Areas (BioNet Tier 1 and 2 areas)
Cultural and historic areas, including National Regisitigss
Local, Stateand federal parks

Wildlands

State forests and other DNR lands

Wild and scenic rivers

Scenic byways

Mapped limestone outcrops and known caves

. Historic gas wells

Well head protection areasidsource water assessment areapidalic water
systems
Geological fault areas

3. Planning element: Additional siting criteria to guide avoidance, minimization and
mitigation of potential impacts.

a.

b.

Land use land cover for preferentially siting activities on open, disturbed land
or areas in industrial esand avoiding forested areas.

High value watersheds (Tier I, Brook trout and Stronghold watersheds)
where surface area impacts should not exceed the ecological threshold of
2 percentof the watershed area.

Forest interior dependent species (FIDS) habi@ge contiguous forest
patches important for supporting FIDS

Green Infrastructure Hub and Corridor netweeksystem of large habitat
areas connected to each other through corridors that are important for
allowing plant and animal migration.

Forestamportant for protecting water qualityforested areas that have
exceptional value for maintaining clean and cool water quality for streams and
rivers.

BioNet habitat areashabitat important for wildlife and rare species. This
dataset includes Irreplaable Natural Areas (Tier 1 and 2 areas) and other
important habitats (Tier 3, 4 and 5 areas).

GreenPrint Targeted Ecological Aréakigh value lands and waters that are
eligible for State conservation funding through Program Open Space.
Recreational useonsiderations to minimize public use conflicts based on the
results of the participatory GIS workshop conductedawemberof 2013.

Lands protected by conservation easements

Mapped underground coal mines

Aerial imageryi useful for evaluating actual grod conditions

Additional data layers as provided by the Department of Health and Mental
Hygiene related to public health concerns
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4. Planning element: Identification of appropriate natural resource mitigation actions to
address unavoidable impacthe Watershed Resources Registry Tdaan be used
to identify potential mitigation options for restoration and conservation of stream
buffers, wetlands and upland forests. This tool has been developed by a consortium of
federal andstateregulatory and noneguhktory agencies, including MDE amiNR.

13 watershedresourcesregistry.com
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SECTION IV T LOCATION RESTRICTIONS AND SETBACKS

This section addresses restrictions on the locations of weltpaizelines, access roads,
compressor stations, and other ancillary facilities. Certain ecologically important areas,
recreational areas and sources of drinking water may only be fully protected if certain
activities are precluded there. Similar reasorag be applied to the protection of

cultural and historic resources, where the presence of shale gas development
infrastructure will detract from the interpretative value and visitor experience.

Minimizing conflict with residential and community based usesso an important
consideration in defining location restrictions. In addition to designating certain places or
featureghemselvesi o limitso, many of these resources al so
distance to provide an additional buffer betweendavelopment activity and the

resource of concern. The setback distance will vary based on the resource of concern and
the nature of the disturbance. This section also describes additional avoidance,
minimization and mitigation criteria and siting besagirces.

A. Location Restrictions and Setbacks

UMCESAL Report recommendationsH, 1-H, 1-I, 1-J, 4A, 5-C, 5C.1, 5C.2, 5C.3,
6-B, 8F, 8G, 9C

Certain location restrictions and setbacks exist in current law and reg@atowith the
exception othe prohibition on locating a gas well within 2,000 feet of another gas well
in the same reservoir, these will not be lesselmedddition to a statutory prohibition
against drilling for gas or oil in the waters of the Chesapeake Bay, any of its tebutari
or in the Chesapeake Bay Critical Area (Md. Env. CodeRIA), these are:

Table I-1: Existing Setback Requirements

Distance | From To Waivers Cite
(feet)

1,000 Well | The boundary of the Can be granted he Md. Env. Code
property on which | Department if a well 814112 and
the well is to be location closer than COMAR
drilled 1,000 feet is necessary | 26.19.01.09 C

due to site constraints. | and D

2,000 Gas | Existing gas well in | Unless the Department | COMAR

Well | the same reservoir | provided with geologic | 26.19.01.09 E
evidence of reservoir
separation to warrant
granting an exception

“The term fAwell pado i n pumpsdeagnest gereratars, migers artd similar eqlipreht] fuelr pipgssand
chemicals are located. It does not include temporary housing and employee parking lots.
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1320 Oil Exiting oil well in Unless the Department | COMAR
Well | the same reservoir | provided with geologic | 26.19.01.09 F
evidence of reservoir
separation to warrant
granting an exception
1,000 Well | A school, church, | Unless written COMAR
drinking water permission of the owner| 26.19.01.09 G
supply, wellhead is submitted with the
protection area, or | application and approve
an occupied by the Department
dwelling

The figure below illustrates the concept of location restrictions and setbacks that uses the
UMCES-AL recommendation for aquatic habitat. The resource of concern is a wetland.

Wetland

Restricted
Location

300 ft
setback

UMCESAL has recommended that the edge of
drill pad disturbance should be 300 feet or
greater from the wetland habitat. The drill pad
must be located outside of the restricted
resource and the required setback distance.

A preliminary analysis was conducted by DNR

to evaluate the effect of a subset of proposed
location restrictions and g®cks on the ability

to access Marcellus shale gas through horizontal
drilling (Appendix D: Marcellus shale constraint
analysis). The surface constraint factors selected
were those which were appropriate for a coarse,

landscape scale analysis. An averdigiepad size of 4 acres was assumed. Under a
scenario that excluded drilling from the Accident gas storage dome and assumed an 8,000
foot horizontal drill length, approximately $&rcentof the Marcellus shale would be
accessible. In an effort to bergervative, the same analysis was run using a 4,000 foot
horizontal drill length, resulting in about §@rcentaccessibility to the Marcellus shale
formation. This assessment supports the UM@ESuggestion that it is reasonable to

expect that shale gassources can be broadly accessed while minimizing surface
disturbance, particularly in areas with sensitive resources. Setback recommendations

L Report, with the Departme€ntso

from the UMCESA
below.

Table 1-2: SetbackRecommendations from UMCESAL Report with Adjustments
Recommended by the Departments

Distance From To MDE and DNR Adjustment
(feet)
2,000 | Surface of the The target 2,000verticalfeet between the lowe
ground formation fresh water aquifer and the target
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formation

300 | Aquatic habitat Edge of drill | 450 feet®
(defined as all pad
streams, rivers, disturbanc®
seeps, springs,
wetlands, lakes,
ponds, reservoirs,
and 100 year
floodplains)

600 Specialconservation| Edge of drill | Agree apply not just to drill pad
areasé.g, pad locations but to all permanent surfa
irreplaceable natura| disturbance | infrastructure
areas, wildlands)

300 All cultural and Edge of drill | Apply not just to drill pad locations
historical sitesState | pad but to all permanent surface
and federal parks, | disturbance | infrastructure
trails, wildlife
management areas,
scenic and wild
rivers, and scenic
byways

1,000 | Mapped limestone | Borehole Agree as to caves; for limestone
outcrops or known outcrops, reduce to a setbackréD
caves feet on the downdip side

1,000 | Mapped Borehole Unnecessarily restrictive; alternativg
underground coal approach recommended; see Secti
mines VI-E

1,320 | Historic gas wells | Any portion | Agree

of the
borehole,
including
laterals

1,000 | Any occupied Compressor | Agree
building stations

1,000 | Any occupied Borehole Change to from edge of drill pad
building disturbance

500 | Privateground water| Borehole Within 2,000 feet of a private
wells drinking water well; except that the
“AEdge of drill pad di sturbanced mean andsetimentlcantmoi ptanforthe di st ur bance

construction.

18 This distance shall be measured from the center of a perennial stream or from the ordinary high water mark of anyahar, natu

artificial lake, pond, reservoir, seep or spring, determined as conditi@sisat the time of the approved CGDP.
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well pad may be located between
1,000 and 2,000 feet of a private
drinking water well if the applicant
demonstrates through a
hydrogeologic study that the
proposed well pad is nojpgradient
of the private drinking water well an
the owner of the private drinking
water well consent€hange
borehole to edge of drill pad
disturbance.

2,000 | Publicgroundwater | Borehole a. Within 1,000 feet of a wellhead
wells protection area or a source water
assessment area forpaublic water
systemfor which a Source Water
Protection Area (SWPA) has been
delineated.b. Within 1,000 feet of
the default wellhead protection areg
for public water systems for which a
wellhead protection area has not be
officially delineated. [For public
water systems that withdraw less th
10,000 gpd from fractured rock
aquifers the default SWPA is a fixe(
radius of 1000 feet around the wate
well(s).] Chang from borehole to
edge of drill pad disturbance

2,000 | Public surface water Borehole Within 1,000 feet of a source water
intakes assessment area forpablic water
systemfor which aSWPAArea has
been delineated. Change from
borehole to edge of drillgul
disturbance

The Departmentproposehe following modifications and additions that were based on
the subject matter expertise of the agencies.

1. Well pads shall not be constructed on land with a slopepefcentoefore
grading This was recommended ihe report, but not included as a key recommendation.

2. Setback distances may be expanded on a case by case basis if the area includes
steep slopes or highly erodible soils.

3. Thesetback distance from aquatic habitat (defined as all streams, rivers, seeps,
springs, wetlands, lakes, ponds, reservoirs, and 100 year floodplagsgen expanded
to 450 feetBased on additional literature review documented in Appe@dike setback
was expanded to provide the necessary level of protection for biodiversity (with a focus

20



on aquatic biodiversity), ensure sufficient corridor width needed for terrestrial wildlife
movement and forest interioiwelling bird species, and reduce the visualse, and
light impacts of gas extraction operations in close proximity to aquatic habitats.

4, The setback froma springthatis used ashe source odomestiadrinking water by

the residents ahe propertyon which the spring is locatetheasured from sprg to the

edge of the well pad, shall extendaiblands at an elevation equal to or greater than the
spring discharge elevatiphut not to exce®2,500 feet unless a delineation of the

recharge area preparby a registered geologjstith a report andlata supporting an
alternatearea, is submitted to the Department and the Department approves an alternative

area.

5. Therestrictions for setbacks from limestone outcrops to the boréhasleeen
expanded to 750 feet (from the recommended 500 feet in thearart) and tapply
only on the downdip side of the formation.

downdip side

) 5’00/7
. o, Chy,
e/‘ /77@{ n/f
/00 0, /0/7
7% 5
S/e Gf,on
oy
O
(575
/o/7

There is no need to adhere to
setbacks on the updip side because
the limestone formatioh the
Greenbriaii will not be

encountered (see figure to left).
This setback recommendation was
edablished to avoid karst features.
However, the Maryland Geological
Survey states that most limestone in
Garrett County is not karst, but
when these features do occur, they
rarely penetrate below 160200

feet from the surface. In Garrett

County, these fanations generally dip di5-20 degrees, while the beds in Allegany
County dip at steeper angles. Using a 200 foot depth for potential karst develapohent
a 15 degree dips a conservative estimate/z0foot setback on the downdip side of the
limestoneoutcrop would be sufficiently protectiv€he State originally proposed a 500 ft
setback which was based on the steepeadgles in Allegany Countyl.his was
expanded to 750 ft upon consideration of theadigles in Garrett County.

6. Setbacks for knwn and discovered caves should remain at 1000 feet because of
the biological resource sensitivity and the potentiabfound watecontamination.

7. Restrictionsfor setbacks from mapped underground coal mines to the borehole

are modified

MDEOGspmo quii anrg

notes that Maryl andds

thousands of acres, are only several hundred feet deep, and can be safely cased through,
particularly if pilot holes are drilled to identify these features and drilling processes are
modified to addrss the known hazards. A setback of 1000 feet is unnecessarily

restrictive. Instead the Departments recommengipligplanning as an alternative which
involves careful site evaluation and pilot hole investigati®e® Section VE for a

description on pedrill planning.

8. All surface disturbance fgrads, roads, pipelines, ponds and other ancillary
infrastructure will be prohibited on State owned land, unless DNR grants permission.
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9. To morefully protect sources of drinking waterwaell padcannot bdocaed:

a. Within 1,000 feebf awellhead protection area aisourcewater
assessment area fopablic watersystemfor whicha Source Water
Protection Area (SWPA) has been delineated.

b. Within 1,000 feet of the default wellhead protection area for publierwat
systems for which a wellhead protection area has not been officially
delineated. (For public water systems that withdraw less than 10,000 gpd
from fractured rock aquifers the default SWPA is a firadiusof 1000
feetaroundthe water well(s).)

c. Within 2,000 feet of a private drinking water well; except that the well pad
may be located between 1,000 and 2,000 feet of a pdvialang water
well if the applicant demonstrates through a hydrogeologic study that the
proposed well pad is not upgradientloé¢ privatedrinking watemwell and
the owner of the private drinking water well consents

d. Within the watersheds of any of the following reservoirs:
i. Broadford Lake
ii. Piney Reservoir
iii. Savage Reservoir

10.  Dirill pad location restrictions and setbacks listedlahle 1 have been extended

to all gas development activities resulting in permanent surface alteration that would
negatively impact natural, cultural and historic resources. This includes permanent roads,
compressor stations, separator facilities aheéminfrastructure needs. This expansion
applies to aquatic habitat, special conservation areas, cultural and historical sites, State
and federal parks and forests, trails, wildlife management areas, wild and scenic rivers
and scenic byways.

11. DNR will devebp new maps of public outdoor recreational use areasnsider
whetheradditional recreational setbacke warranted and to informitigation measures

for minimizing public use conflicts. DNBonducteda participatory GlSvorkshop in
Novemberof 2013to develop these new maps, focusing on the recreational amenities of
lands in Garrett and Allegar§ountiesthat ceoccur with the Marcellus shale extraction
region.

Theproposed recreationaétbackrom Marcellus shale gas infrastructure is a minimum
of 300feetwith additional setback considerations for noise, visual impacts and public
safety.Maryland has a number of waleveloped and nationathgcognized networks of
scenic and historic byways and hiking and water trails that provide opportuaitibe f
public to experience nature, cultural and historical features and the outdoors through
unigue vistas and lordistance travel routes. The location and features that make these
routes unique (e.g. vistas, throdghil hikes, canopy cover) should bensidered during
setback discussions. Additional factors will include hunting and fishing activities, light,
odor and other issues that would affect public use and enjoyment of these resources. A
more detailed discussion of these issues and concerrmidgu in Appendix E:

Marcellus Shale and Recreational & Aesthetic Resources in Western Marhtend
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participatory GISvorkshop wagonducted with facility managers, friends groups,

frequent visitors, and other stakeholders. The maps generated frordifeessions and
workshopswill be included in the Shale Gas Development Toolboxues®dl to inform
comprehensive gas development plans, setback considerations, mitigation measures and
timing of shale gas development activities.

12.  For good cause shown andvthe consent of the landowner protected by the
setback, MDE may approve exceptions to the setback requirements.

B. Siting Best Practices

UMCESAL Report recommendationsB, 4-D, 5-A.2, 6J.2, 6J.4, 8C, 8D, &H, 9-G,
9-H, 10-A, 10-C, 10D

This section also includes best practices recommended for siting pipelines, access roads
and other supporting infrastructure. The Departments generally accept the proposed siting
best practices with the following modifications and additions.

1. Forest mitigationhat is required to meet ametloss of forest standard will be
evaluated differently based on whether the loss is temporary or permanent.

2. Site-specific viewshed analysis should be conducted (as recommended by
UMCESAL), but temporary and permanent imgawill be evaluated differently.

3. Conservation of high value forest land through easements-simfgxe
acquisitions should be considered as an additional mitigation option for
implementing the nmetloss of forest recommendation, particularly since
reforestation options in western Maryland locations may be limited. Conservation
banking may also be an additional mechanism to meet forest conservation
mitigation.

4. DNR will provide additional GIS conservation planning data layers and guidance
for avoiding, ninimizing and mitigating impact to aquatic and terrestrial high
priority conservation areas. These data layers will be included in the Shale Gas
Development Toolbox described in SectionEll

5. Stream crossings will avoid impact to brook trout spawning.beds

6. Operations, water withdrawals and infrastructure siting should avoid thermal
impacts to cold water streams.

The setback and other recommendations provide a high level of protection to Tier Il
waters from MSGD activities. MDE will consider whether additibantidegradation
protections are necessary for MSGD when it revises itsdagtiadation regulations.
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SECTION VT PLAN FOR EACH WELL
UMCESAL Report recommendationsA, 3-A, 4-B

For each well, the applicant for a drilling permit shall prepare and submit to MDE, as part
of the application, a plan for construction and operation that meets or exceeds the
standards and/or individual planning requirements for Engineering, Design and
Environmental Controls set forth in Section VI. In preparing the plan, the applicant shall
considerall relevantAPI Standards and Guidance Documeimisiuding normative
referencesand, if the plan fails to follow minimum requirementf a relevant API

standard, the plan must explain why and demonstrate that the plan is at least as protective
as theminimum requirementThe Department will clarify in the application foror
instructions for that forpthe type of information and level of detail that minst

addressed in the application for an individual well perfrie plan must address, at a
minimum,

1. Completing the Environmental Assessment

This effort includes all environmental assessment baseline monitoring and site
characterization required as a prprisite for issuing individual well permits.

These are activities that would be initiated after the CGDP has been approved and
require sitespecific, field scale assessment and monitoring.

2. Constructing the pad, containment structures, access roads andrmitiary
facilities

Method of providing power to equipment

Acquisition of water

Evaluation of potential flow zones

Identification and evaluation of shallow and deep hazards
Pore pressure/fracture gradient/drilling fluid weight
Monitoring and maintainingvellbore stability

© © N o 0 bk~ w

. Lostcirculation

10.Casing

11.Cementing

12. Drilling fluids

13.Wellbore hydraulics
14.Barrier design

15. Integrity and pressure testing
16.Blow out protection
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17.Contingency planning

18. Communications plan, including communication with contractors and
subcontrarsandtransfer of information upon shift change

19. Site security

20.Noise

21. Storage, treatment and disposal of water, wastewater, fuel and chemicals
22.Road construction anaintenance

23. Transportatiomplanning including the identification of routes to be traveied
Maryland by heavy duty trucks and tractor trailers coming to or leaving the pad
site

24. Spill prevention, control and countermeasures, and emergency response
25.Invasive species
26.Waste handling, treatment and disposal

27.Monitoring duringwell production tadetect well problems and failure of casing
or cement

28.Reclamation
29. Site specific visual impact assessment and mitigation

The applicant will be required to notify the owners of prgpertywithin 2,500 feet that
an application has been filed.

A suggestion &s been made by some Commissioners that there be a formal process by
which other State and local government agencies could review and comment on the
application for an individual well permit. Because interagency issues will relate
principally to the locatn of the well pad, access roads, pipelines and other infrastructure,
review by other State and local government agencies would be more appropriate and
effective at the time of the CGDP, not the individual well permit. The Departments
recommend that the ppopriate staff from specific agencies be invited to participate in

the CGDP development. The Departments plan to address coordination with local
government agencies on specific topics, such as transportation planning and emergency
response, through theasdards set out in Section VI.

In the event that an application is make for an exploratory wells before a CGDP has been
submitted and approved, MDE will notify relevant State agencies and the County and
municipality in which the proposed exploratory wislto be located and provide an
opportunity to review the application and comment. Relevant State agencies will include
DNR andthe Maryland Departmesbf Agriculture, Planning, antlealth and Mental

Hygiene
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SECTION VI T ENGINEERING , DESIGN AND ENVIRONMENTAL CONTROLS
AND STANDARDS

The standards in this section do not preclude the use of new and innovative technologies
that provide greater protection of public health, the environmental and natural resources.
Practices used in shale gas developmentinue to evolve and improve. Exceptions to
theserequirementsvill be considered if the new technology can be demonstrated to
assure equal or greater protection.

A. Site Construction and Sediment and Erosion Control

UMCESAL Report recommendationsH, 4-F, 4G, 41, 5-B, 5B.1, 6G, 6J, 6J.1, 6J,
6-K, 9-F

The proper construction of drilling pads, roads, pipelines, tanks, pits and ponds, roads,
and ancillary equipment is critical for eliminating or minimizing the risk of release of
pollutants to thenvironment from spills, accidents, and runoff of contaminated
stormwater. Current Maryland statutes and regulationsil and gas wellare nearly

silent on design and construction requirements, except for pits and taties.

regulations require an aged stormwater management plan and sediment and erosion
control plan, but do not establish any requirements specific to oil and gas opefatisns.
these plans are written to address the requirements of shale gas development, training of
staff who reviewand approvalhe planmay be required.

1. The pad
The pad is the center of activity during drilling and HVHF. Not only are the drill rig and

vertical borehole there, but the pad is also the site for storing fuel and chemicals,

handling drilling mud anduttings, mixing and pressurizing hydraulic fracturing fluid,

mixing and pumping the cememnd handling flowback and produced waterTh e A wel |
pado includes the area where drill rigs, pun
equipment, fuel, pipeshemicalsand wasteare locatedlt excludes temporary housing

and employee parking lotBollutants releaséton the pad could enter the environment

by infiltrating through the pad, running off the pad, or being washed from the pad by

precipitation. Th&JMCES-AL Report recommended closed loop drilling systems on
Aizedrioschargeo pads, containment of stor mwat e
(except fresh water) in watertight, closed tanks inside secondary containment. The

Departments agree.

No discharge of potentially contaminated stormwater or pollutants from the pad shall be
allowed. Drill pads must be underlain with a synthetic liner with a maxiimgoraulic
conductivityof 107 centimeters per second and the liner must be protected by gleckin
material. Spills on the pad must be cleaned up as soon as practicable and the waste
material properly disposed of in accordance with law. The drill pad must be surrounded

” COMAR 26.19.01.10 J through K.
8 COMAR 26.19.01.06C (12) and (13).
9 Airborne releases are considered separately.
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by an impermeable berm such that the pad can contain at least the voluBiedies

of rainfall within a 24 hour period. The berm may be made impermeable by extension of
the liner.Collected stormwater may be used for hydraulic fracturing, but prior to use, it
must be stored in tanks and not in a pit or péma@ddition, the design ust allow for the
transfer of stormwater and other liquids that collect on the pad to storage tanks on the pad
or to trucks that can safely transport the liquid for proper disposal. The collection of
stormwater and other liquids may cease only when adintiai pollutants have been

removed from the pad and appropriate, approved stormwater management can be
implemented.

2. Tanks and containers
Tanks shall be above ground, constructed of negtather material compatible with the
contentsand lined if necgsary to protect the metal from corrosion from the contents.
Except for tanks used in a closed loop system for managing drilling fluid and cuttings,
which may be open to the atmosphere, tanks shall be closed and equipped with pollution
control equipment szified in other sections of this report. Tanks and containers shall be
surrounded with a continuous dike or wall capable of effectively holding the total volume
of the largest storage container or tank located within the area enclosed by the dike or
wall. The construction and composition of this emergency holding area shall prevent
movement of any liquid from this area into the waters of the State.

3. Pits and Ponds
The UMCESAL Report does not make recommendations for the construction of pits and
ponds,but recommends that they should be used only to collect or store fresh water; all
other material shall be stored in tanks. The Departments agree.

Current Maryland regulations require pits and ponds shall (a) have at least 2 feet of
freeboard at all timegb) be at least 1 foot above the ground water table; (c) be
impermeable; (d) allow no liquid or solid discharge of any kind into the waters of the
State; and (e) provide for diverting surface runoff away from the pit or pond. Dikes
associated with pits mtbe constructed and maintained in accordance with standards and
specifications for soil and erosion sediment control. In addition they must be constructed
of compacted material, free of trees and other organic material, and essentially free of
rocks or ag other material which could affect their structural integrity; and the dikes

must be maintained with a slope that will preserve their structural integrity; COMAR
26.19.01.10J and K. The Departments judge that the current regulations are sufficient for
fresh water storage.

4. Pipelines
Gathering lines are pipelines that bring gas to a central facility or transmission line.
Transmission lines are interstate lines that transport gas long distances. The federal and
state governments share responsibility fa g@elines. State and local laws address
pipeline placement as a construction activity that must comply with erosion and sediment
control plans and stormwater management. In addition, if pipelines cross wetlands or
waterways, additional permits may beugqd.

The United States Department of Transportation, Pipeline and Hazardous Materials
Safety Administration (PHMSA), Office of Pipeline Safety (OPS), has overall regulatory
responsibility for hazardous liquid and gas pipelines in the United Statealthatder
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its jurisdiction. OPS regulates and inspects hazardous liquid and gas interstate operators
in Maryland. Through certification by OPS, tB&ateof Maryland regulates and inspects

the operators having intrastate gas and liquid pipelines. Thisigvpeeformed by the

Pipeline Safety Division of the Maryland Public Service Commission.

Onshore natural gas gathering lines are classified by the federal government based upon

the number of buildings intended for human occupancy that lie within 220 gralther

side of the centerline of any continuous one mile length of pipeline. If there are fewer

than 10 such buildings, the gathering lines are not federally regulated. They are

someti mes referred t olnMaylaid therPgpédie Sgafatys gat her i n
Division of the Maryland Public Service Commission (PSC) regulates and inspects

intrastate gas and liquid pipelines. It appears that the PSC has not established any

standards for the location, materials, construction or testing of gatheriagdiypendthe

federal standards.

In the past, gathering lines were generally small diameter and did not operate under high
pressure. PHMSA has recognized that lines being put into service in shale plays like the
Marcellus are generally of much larger didereand operating at higher pressure than
traditional rural gas gathering lines, increasing the concern for safety of the environment
and people near operations. Because they are unregulated, the PHMSA had limited
information about pipeline constructionaiily, maintenance practices, location and
pipeline integrity management. It is in the process of collecting new information about
gathering pipelines in an effort to better understand the risks they may now pose to
people and the environment. If the datdicate a need, PHMSA may establish new,

safety requirements for largkameter, higkpressure gas gathering lines in rural

locations.

In the absence of existing federal or Maryland regulation of rural gathering lines, the
Departments recommend that, aseat practice, except for those oil and/or natural gas
pipelines covered by the Hazardous Materials Transportation Act (49 U.S.C. sections
1802et seq). or the Natural Gas Pipeline Safety Act (49 U.S.C. sections éi65d0q), all
pipelines utilized irthe actual drilling or operation of oil and/or natural gas wells, the
producing of oil and/or natural gas wells, and the transportation of oil and gas, shall
comply with the following standards for material and construction:

a. The owner and operatorofanyp el i ne shal |l participate
member 06 as that term is defined in the
Section 12101, in a oneall system, which in Maryland is generally known
as the AMiss Utilityo program. Upon t he
excavate in the area, the locations of these pipelines could be marked so that
the digging could avoid them.

b. All pipelines and fittings appurtenant thereto used in the drilling, operating
or producing of oil and/or natural gas well(s) shall be designeat feast
the greatest anticipated operating pressure or the maximum regulated relief
pressure in accordance with the current recognized design practices of the
industry.
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5. Road Construction
The UMCESAL Reportmakes several recommendations about roadiergver
possible, existing roads should be used. Wherepnaiateroad construction for
Marcellus shale activities in Maryland is necessary, it should follow guidelines issued by
the Pennsylvania Department of Conservation and Natural Resources. Thieegide)
recommend utilizing materials and desigagy( crowning, elimination of ditches) that
encourage sheet flow as the preferred drainage method for any new construction or
upgrade of existing gravel roadways; (2) provide specific recommendakions a
aggregate depth, type, and placement; and (3) promote the use of geotextiles as a way of
reducing rutting and maintaining stase stability. Erosion should be controlled and
damage to environmentally sensitive areas should be avoided. The autherhapone
of the best ways to minimize the risk of road failures is to selectively schedule hauling
operations to avoid or minimize traffic during the spring thaw and other wet weather
periods. They further recommend that where stream crossings aredafde/othe design
incorporate bridges or arched culverts to minimize disturbance of streambeds.

The Departments agree that roads constructed by private parties for access to gas
exploration and production facilities should avoid adverse environmental impacts and
minimize those that cannot be avoided. The location of roads will be evaluated during the
review of the Comprehensive Development Plan. Sediment and erosion control plans and
stormwater management plans will provide assurance that erosion will be controlled.

The UMCESAL Report recommended the standards used by the Pennsylvania
Department oConservation and Natural Resources, Bureau of Forestry, for roads in
leasedStateforest land. These standards are containéglinlelines for Administering

Oil and Gas Activity on State Forest Larfddhe Bureau of Forestry works closely with
The Pennsyl vani @entsfoalireandGnaivelRoadsSiudiep 6 s

identify and adopt best practices foadomaintenance and construction. The Center
makes a large amount of information about unpaved roads available on its website,
including technical bulletins. The Departments recommend that the design, construction
and maintenance of unpaved roads be at Esaprotective of the environment as the
standards adopted by the Bureau of Forestry.

6. Ancillary equipment
Ancillary equipment includes gathering and boosting stations, glycol dehydrators and
compressor stations. A gathering and boosting station ctiastfrom multiples wells
and moves it toward the natural gas processing plant. Glycol dehydrators are used to
remove water from natural gas to protect the systems from corrosion and hydrate
formation. Compressor stations are placed along pipelines essaeg to increase
pressure and keep the gas moving. The location of compressors will be addressed in the
CGDP. Ancillary equipment is addressed in Section VI J and N (Air Emissions and
Noise).

B. Transportation Planning
UMCESAL Report recommendationsA, 7-D, 7-D.1, 7-D.2, 8E, 9A.4, 9E, 9E.1

20 http://www.dcnr.state.pa.us/cs/groups/public/documents/document/denr_004055. pdf
2 www.dirtandgravel.psu.edu/
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In addition to road construction standards, timing of transportation activities and

addressing road damage are necessary elements of transportation planning. The State and
most counties have existing programsifow for emergency transport of heavy or

oversized equipment during dibur periods. The Departments accept the proposed
transportation planning recommendations with the following modifications and additions

to minimize use conflicts and provide adequatggation for road damage.

State public land managers should coordinate the timing of oil and gas activities with the
operator to avoid public conflict and to minimize damage to roads on public lands. Public
land managers should consider suspendingifetivequiring heavy trucking during:

1. Periods of heavy public use such as hunting season or trout season
2. Weather conditions that make the roads impassable

3. Traditionally wet periods when road damage is most probable

4. During the spring frost breakup

Note: Trucking should be closely monitored during higie and wet periods if it is not
possible to suspend activities.

Applicants must coordinate with county and/or municipal offices to avoid truck traffic
under the following conditions:

1. During times of shool bus transport of children to and from school locations.
7. During public events and festivals
Localjurisdictionsare encouragetb develop adequate transportation plans.

Heavyequipmenshould be movedy ralil, if available, to the maximum extent
practcableto protect road systems and prevent accidents.

All trucks, tankers and dump trucks transporting liquid or solid wastethe fitted with
GPS tracking systems to help adjust transportation plans and identify responsible parties
in the case of accahts/spills.

Applicants shall be requirdd enter into agreements with the county and/or municipality
to restorethe roads which it makes usetofthe same or better condition the roadways

had prior to the commencemetmmaintafthee he appl i ca
roadways in a good state of Theggeementdayr i ng t h
mandate that the applicant post bond.
C. Water
UMCESAL Report recommendations@, 4J, 6H.1, 6H.2

1. Storage

The UMCESAL Report recommended that the Maryland regulations should specifically
address water storage, that impoundments may be used for storing freshwater, and that
temporary pipelines should be considered instead of trucks for transporting water. The
Departments agree that only freshwater should be stored in impoundments and would
permit either centralized freshwater impoundments or impoundments serving a single
well pad, provided the impoundment meets standards for safe construction (refer to Pits
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andPonds, above). Applicants for permits are encouraged to propose using temporary
pipelines for the transfer of fresh water to a drill site.

2. Water withdrawal
The UMCESAL Report recommends that Maryland revise its oil and gas permitting
regulations to eXgitly address water withdrawal issues. In particular, they recommend a
guantitative analysis of acceptable water withdrawals to ensure that all users of the
resource are protected and that water withdr
large riversand perhaps from some reservoirs. In addition, the authors recommend that
precautions be taken to avoid the introduction of invasive species. For example, they
recommend an analysis of any invasive species that may be present in the source water
and powemwashing of the withdrawal equipment before it is removed from the
withdrawal site.

The Departments agree that practices are necessary to control invasive Sheygiase

addressed in Section VI O (Invasive Species). The Departments do not see aadeled to
water appropriation provisions in MDEOGs oi l
Maryland laws and regulations protect other users of the water resource and the resource

itself.

The Maryland legislature has determined that the appropriation or aagade or

ground water must be controlled in order to conserve, protect, and use water resources of
the State in the best interests of the people of Maryland. This control provides for the
greatest possible use of waters in the State, while protectii®jatess valuable water

supply resources from mismanagement, abuse, or overuse. Private property owners have
the right to make reasonable use of the waters of the State which cross or are adjacent to
their land. For the benefit of the public, the Departhaets as the State's trustee of its

water resources. Maryland follows the reasonable use doctrine to determine a person's
right to appropriate or use surface or ground water. A ground water appropriation or use
permit or a surface water appropriation ee gpermit issued by MDE authorizes the

permittee to make reasonable use of the waters of the State without unreasonable
interference with other persons also attempting to make reasonable use of water. The
permittee may not unreasonably harm the water resswf the State. COMAR

26.17.06.02.

Current Maryland statutes and regulations on water withdrawal, with certain exceptions
not relevant here, require MDE approval and issuance of an appropriation permit before a
person can withdraw any surface watemnare than 5,000 gallons per day (gpd) of

ground water as an annual average. Appropriation requests for an annual average
withdrawal of more than 10,000 gpd (as a new request or increase) may be required to
perform aquifer testing and other technical aredy#\l applicants proposing a new use

of increase of 10,000 gpd are required to include certified notification of contiguous
property owners and certification of compliance with the State plumbing code and
requirements for water conservation technologyaddition, requests for an annual

average withdrawal of more than 10,000 gpd as a new request or increase are advertised
for a public information hearing.

Because the thresholds for requiring a permit are low, it is unlikely that anyone could
obtain a sufcient amount of water for HYHF without first obtaining a water
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appropriation permit. The Departments believe that the substantive criteria for evaluating
applications for water appropriation are adequate to address water withdrawals for
Marcellus shalemlling and HVHF. These criteria are set forth in COMAR 26.17.06.05

and include impact on other users and the waters of the State, and the aggregate changes
and cumulative impact that the particular request and future appropriations in an area
may have orthe waters of the State. The Department of the Environment has the

authority to include protective provisions in permits. COMAR 26.17.06.06.

3. Water reuse
This topic is further discussed under Wastewater Treatment and Disposal, below. The
UMCESAL Reportr ecommended that Maryland should i n
preferencedo for onsite recycling of wastewat
because this would decrease truck transport and associated impacts. The Departments
agree.

Flowback and prodwxl water shall be recycled to the maximum extent practicable.
Unless the applicant can demonstrate that it is not practicable, the permit shall require
that not less than 9fiercentof the flowback and produced water be recycled, and that the
recycling beperformed on the pad site of generation.

D. Chemical Disclosure
UMCESAL Report recommendationsH4

The recommendations about disclosure of chemicals in the UMKLHSeportrelated
specifically to response to chemical emergencies, and are addressedhedading of
Spill Prevention, Control and Countermeasures, and Emergency Response.

The identity of chemical additives to drilling fluids and hydraulic fracturing fluids is of
particular concern because these chemicals are used underground wherepriappr
precautions are not taken, the chemicals could enter underground sources of drinking
water. At the federal level, the Safe Drinking Water Act (SDWA) allows EPA to regulate
the subsurface emplacement of fluid; however, Congress excluded fromicegutater

the SDWA the underground injection of fluids (other than diesel fuels) and propping
agents for HYHF. Many gas operators voluntarily disclose the chemicalaghefter

the fact, although some chemicals are not specifically identified bedaysare claimed

to be trade secrets. The Departments agree that it would be desirable for MDE to review
the chemicals before they are used. The Departments therefore propose the following
standards for chemical disclosure.

The Departments will require thigsclosure of all chemicals that the applicant expects to
use on the site, not just chemicals classifi
Hazard Communication Standard.

The permittee will be required to provide a complete list (Complete List)emhicial
names, CA¥ numbers, and concentrations of every chemical constituent of every
commercial chemical product brought to the site. If a claim is made that the composition

2 A CAS number is a unique number assigned by the Chemical Abstract Service to each chemical entity. If the chemicakhas not b

assigned a CAS, the permittee shall provide the name of the chemical using the conventions of the International Unandof Pure

Applied Physics. If the constituent is a natural material whose constituents have not been fully characterized, sudtshslizalnu

used as a proppant, such a description such as fAcrushed walnut sh
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of a product is a trade secret, the permittee must provide an alternativédtéistdfve

List), in any order, of the chemical constituents, including CAS numbers, without linking
the constituent to a specific product. If no claim of trade secret is made, the Complete
List will be considered public information; if a claim is made, &iternative List will be
considered public informatioMDE will retain the list or lists in the permit fil&he
Departments will require disclosure of chemicals used on FracFocus, so that the
FracFocus data base can be more nearly complete and usefaljer, the Departmesnt
areaware that FracFocus has different requirements, and therefore the posting may be
different.

The operator must provide to the local emergency response agency: a) the Complete List
or Alternative List of all chemical constituisnrand b)Safety Data SheetSDS formerly

called Material Safety Data Sheefs) all products that contain one or more OSHA
hazardous chemicals.

The operator must provide to the public, upon request, the same information made
available to the local emgency response agency. If the permittee provides the
information to MDE in a format MDE specifies, MDE will post the information on its
website at least until the well completion report is filed, and thisbsileemed teatisfy
t he oper atnoorp@dade thebinfornat#oh to the public.

A person claiming a trade secret must substantiate and attest to the claim, but MDE will

not evaluate whether the claim is legitimate. MDE will keep the information confidential,

but may share it with other Stadad federal agencies that agree to protect the

confidentiality of the information. A person claiming trade secret must provide the
supplierbés or service companyd6s contact info
an authorized representative, aneélaphone number answered 24/7 by a person with the

ability and authority to provide the trade secret information in accordance with the

regulations.

The regulations will require that information furnished under a claim of trade secret be
provided by theerson claiming the trade secret to a health professional who states,
orally or in writing, a need for the informati¢m diagnose or treat a patiefitbhe health
professional may share that information with other persons as may be professionally
necessary, including, but not limited to, the patient, other health professionals involved in
the treatment of the patient, the patient's family members gdtient is unconscious,

unable to make medical decisions, or is a minor, the Centers for Disease Control, and
other government public health agencies. Any recipient of the information disclosed
under this regulation shall not use the information for psgpther than the health

needs asserted in the request and shall otherwise maintain the information as confidential.
Information so disclosed to a health professional shall in no way be construed as publicly
available. The holder of the trade secret neuest a confidentiality agreement from all
health professionals to whom the information is disclosed as soon as circumstances
permit, but disclosure may not be delayed in order to secure a confidentiality agreement.

Upon written request and statemenheédfor public health purposethe person

claiming the trade secret will disclose the chemical identity and percent composition to
any health professional, toxicologist or epidemiologist who is employed in the field of
public healthincluding such perss employed at academic institutions who conduct
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public health researcfhe recipient may share the information as professionally
necessary. Any recipient of the information disclosed under this regulation shall not use
the information for purposes othidsan the public health needs asserted in the request and
shall otherwise maintain the information as confidential. Information so disclosed to a
health professional, toxicologist or epidemiologist shall in no way be construed as
publicly available. Disclasre may be conditioned on the signing of a confidentiality
agreement before disclosuRuMication of research results without revealing any trade
secret information is not precluded. For exampieyided the publication does not
disclose the trade nanoéthe commercial product subject to trade secret protection, or
the identity of the manufacture or distributor of the product, research that utilizes trade
secret information may be published.

Following well completion, the operator shall provide MDEhaatlist of all chemicals

used in fracturing, the weight of each used, and the concentration of the chemical in the
fracturing fluid. If a claim is made that the weight of each chemical used or the
concentration of each chemical in the fracturing fluid tsade secret, the operator may
attest to that fact and provide a second list that omits the weight and concetdrttmsn
extentnecessary to protect the trade secheho claim of trade secret is made, the full

list shall be public information; & claim of trade secret is made, the list without the

trade secretveight and concentration shall be public information.

E. Drilling

1. Use of electricity from the grid
UMCESAL Report recommendationsi, 9-D.-1. (Additional recommendations about
the useof electricity are addressed below in section N., Noise.)

The UMCESAL Report suggests that Maryland consider mandating electripaliered
equipment wherever line power is available (or could be made readily available) from the
grid. The Departments agg that this practice would reduce air emissions. The use of
propane or natural gas to power motors and pumps should be encouraged if electricity
from the grid is not available.

There are multiple factors which would favor the use of one power soungel @aver

another, including the land disturbance necessary to bring power to the site, the
greenhouse gas footprint of electricity supplies and the losiecificityresulting from

electric powetransmissionThe Departmentwill requirethat applicantprovide a

power plan that results in the lowest practicable impact from the choice of energy source.

2. Initiation of drilling
UMCESAL Report recommendationsB.1, &I, 9-D.2

The UMCESAL Reportrecommended that drilling should avoid times of peak outdoor
recreational periods such as holiday weekends, first day of trout season, and during
sensitive wildlife migratory or mating seasons. In addition, the report recommended that
hours and times ofpration be restricted to avoid or minimize conflicts with the public.

The Departments agree that these recommendations would offer a high level of protection
to these activities; however, the Departments acknowledge that once drilling and
fracturing operions have begun, it is generally not safe to halt activities. For this reason,
these restrictions can only be applied to the initiation of a drilling or fracturing operation
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or other activities that could be planned in advance or temporarily suspended. Th
specific restrictions should be included as a condition in the well permit.

3. Pilot hole
The UMCESAL Report notes the importance of avoiding drilling through large
underground voidse(g, caverns, caves, mine workings, abandoned wells) because these
voids increase the risk of losing fluid circulation during drilling and complicate the
cementing process. The principal recommendations for avoiding these dangers involve
setback requirements; in addition the authors suggest that Maryland also consider
mardating the use of surface geophysical technigegs ( s ei smi ¢ survey
hol edo boring as part of an exploration/
identifying other subsurface MSGD hazards that are not well mapped.

s) or
dri ||
The Departmestagree that drilling a pilot hole is an excellent way of identifying

geological featureginderground voidgyas or fluid bearing formations, and the lowest

fresh water aquifein the immediate vicinity of the proposed bore h@ae pilot hole

investigaton will berequiredfor every pad to investigate the geology and determine all

strata where liquid or gaseous flow occurse Departmentwill also requirethatthe

CGDP include a geological investigation by the applicant of the area covered by the

CGDP.This investigation serves several purposes, includilegtifying underground

voids. The applicant wilbberequired to submit the survey datea reporto the State. If

the applicant asserts that the geological information is confidential businessatiém,

the State will not release the information to the public for a period of three years.

Whereunderground mining is suspectidhave occurredithin 500 feet of the
prospective borehole, based on a review of available redbedapplicanshallselect, if
possibledrill hole locations that avoid all mine voids and assures lateral support of drill
holes during drilling and casings during well constructlbauch locations cannot be
found, voids must be filled or isolated with multiple concergtrings of casing and
cement.

4. Drilling fluids and cuttings
UMCESAL Report recommendation6

The UMCESAL Report notes that high pressure air can be used rather than water as the
Afluido to bring rock fr agm®@hehsubstrfacet he sur f a
pressures are high, however, it is necessary to use drillingDnillchg mud can use

water or other liquid or gaseous fluids as a batsterbased drilling mud is a mixture of
water, weighting agents, clay, polymers, surfactants and ciieenicals. During

horizontal drilling, mud powers and cools the downhole motor and bit, operates the
navigational tools, provides stability to the borehole, and removes cuttings. The material
returned to the surface is a mixture of drilling mud and eatxek. The drilling mud can

be reused. Open pit systems have been used in the past to manage the returned material,
but the UMCESAL Report recommends that closkxbp drilling systems be required.

The Departments agree.

All intervals drilled prior to reehing the depth 100 feet below the deepest known stratum
bearing fresh water, or the deepest known workable coal, whichever is deeper, shall be
drilled with air, fresh water, a freshwater based drilling fluid, or a combination of the
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above. Only additivesuitable for drilling through potable water supplies can be used

while drilling these intervals. Below the cemented surface casing that isolates the deepest
stratum bearing fresh water, additives other than those suitable for drilling through
potable watecan be used if approved by the Department.

A best practice for managing cuttings is to contain the drilling fluid, the returned drilling
fluid and the cuttings in a closed loop system with secondary contaiomgrg well

pad. That means that separatihg cuttings from the returned drilling flurdustbe done

in tanks or containers, and that any storage of these materials would also have to be in
tanks or containers. The secondary containment could be thdigeharge well pad

itself or another impeneable containment system, provided the secondary containment is
capable of holding the total volume of the largest storage container or tank located within
the area enclosed by the containment structure.

Due to the potential for cuttings from shale forimias$ to contain Naturally Occurring
Radioactive Material, the UMCESL Report recommends that onsite disposal be
prohibited, that the cuttings be tested for radioactivity, and that they be disposed of in a
landfill only if the testing indicates no signiéint elevation above background levels.

The Departments agree that the cuttings and drilling, msievell as flowback, produced
water, residue from treatment of flowback and produced wategrandquipment where
scaling or sludge is likely to occahouldbe tested for radioactivitgnd disposed of in
accordance with law. The Departments are evaluating whether to impose a limit on the
level of radioactivity in cuttings andrilling mudthat may belisposedf in municipal
landfills. The Departmentsecomnend thatuttings and drilling mudlso be tested for
other contaminants, including sulfates and salinity, before disposal. If the cuttings show
no elevated levels of radioactivity, and meet other criteria established by MDE, onsite
disposal of the cuttirggcould be allowed.

5. Open hole logging
Open hole logging provides important information about the formations encountered and
can be used to optimize the well design and drilling operations. Lithology can be
determined from gamma ray logs, the presendg/dfocarbons by electrical resistivity
logs, liquidfilled porosity by neutron porosity logs and bulk density by density logs.
Borehole caliper logs assist in calculating the amount of cement needed. Mud logging can
be used to determine the concentrattbnatural gas being brought to the surface with
the drilling mud. The UMCE&\L Reportdoes not make a specific recommendation
about open hole | ogging, but states that
hole well logging methods to help fine tucesing placement and characterize flow and
hydrocarbon zones, [and] perhaps mud logging to determine levels of hydrocarbons in
reatt i me duri ng dr-Alatpageglé). 0 ( UMCES

Without specifying the methods to be used, current Maryland regulatigmisa ¢he
submission of a well completion report that must include, among other things,

(a) Depth at which any fresh water inflow was encountered,
(b) Lithology of penetrated strata, including color;
(c) Total depth of the well;
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(d) A record of all coomercial and noncommercial oil and gas encountered,
including depths, tests, and measurements;

(e) A record of all saltvater inflows;
() Generalized core descriptions, including:
(1) The type and depth of sample;
(2) Indications of oil, water, or gas;
(3) Estimates of porosity and permeability; and
(4) Percent recovery; and

(9) A copy of all electric, radiation, sonic, caliper, directional, and any other type
of logs run in the well.
COMAR 26.19.01.10 V.

To obtain this mandatory data, a dribeould have to employ all of the techniques
mentioned above with the exception of caliper logs and mud logging. The caliper logs
would provide information to inform decisions about casing, centralizers, and cement.
For this reason, we recommend that borelwalliper logs be performed.

F. Casing and Cement
UMCESAL Report recommendations@, 3D, 3E, 7-A.2

1. Requirements for casing and cement
Before beginning to drill a gas well, the operator must receive approval from MDE of a
plan that describes:

a. how thea stable borehole will be drilled with minimal rugosity

b. how complete removal of drilling fluid will be accomplished;

c. how the cement system design addresses challenges to zonal isolation;
d

. how other factors that could interfere with the proper placermktite cement
around the casingill be addressedand

e. how the casing and cemanill assure durability throughout the well life cycle.

This plan can be submitted with the permit application, but the permittee must review the
plan in light of informatiorobtained from the pilot hole drilled for that well pad, and

certify to the Department that the plan utilizes the right practices and materials for the
specific situation to assure zonal isolatiBefore commencing hydraulic fracturing, the
permittee mustertify the sufficiency of the zonal isolation to MDE with supporting data

in the form of well logs, pressure test results, and other appropriatéda&ence to

the drilling, casing and cementing plan, as well as integrity testing will be a condition o
the permit.

% Rugosity refers to the rghiness of &oreholewall. Rugosity can be observed on caliper logs andgelogs Source:
Schlumberger Oil Glossary. High rugosity can make it more difficult to remove the drilling fluid and achieve zonal isttation
cement.
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Before drilling below the first casing string, the owner shall either crown the location
around the wellbore to divert fluids, or construct a ligugght collar at least three feet in
diameter to prevent surface infiltration of fluids adjsd® the wellbore.

All casing installed in a well shall be steel alloy casing that has been manufactured and

tested consistent with standards established by the American Petroleum Institute (API) in

A5 CT Specification fointe®asi aogabndnTabhbagobAb
Standard Specification for Celéormed Welded and Seamless Carbon Steel Structural

Tubing in Rounds and Shapesodo and have a mini
designed to withstand at least 1.2 times the maximum pressure tothdichsing may

be subjected during drilling, production or stimulation operations.

The minimum internal yield pressure rating shall be based upon engineering calculations
Il i st ed i n3TRdnicalRdpBrtob Equations and Calculations for Casing,

Tubing and Line Pipe used as Casing and Tubing, and Performance Properties Tables for
Casing and Tubing. o

Thread and coupling designs for casing and tubing must meet or exceed the maximum
anticipated tensile, compressive, burst and bending stress conthtidims well.Casing
stringswith threadsshould be assembled to the correct torque specifications to ensure
leak-proof connections.

Operators must use a sufficient number of centralizers to properly center the casing in
each borehole. The cement shallliewed to set at static balance or under pressure for a
minimum of 12 hours and must have reached a compressive strength of at least 500 psi
before drilling the plug, or initiating any integrity testing

Reconditioned casing may be permanently set ielaomly after it has passed a

hydrostatic pressure test with an applied pressure at least 1.2 times the maximum internal
pressure to which the casing may be subjected, based upon known or anticipated

subsurface pressure, or pressure that may be applieg dtimulation, whichever is

greater, and assuming no external pressure. The casing shall be marked to verify the test
status. Al hydrostatic pressure tests shall
Specification for Casi nagppravaddby theuDeganngt. or ot he
The owner shall provide a copy of the test results to MDE before the casing is installed in

the well.

2. Isolation
The casing and cement provide zonal isolation between the well and all other subsurface
formations.Liners andiebacks may be used, provided the exposed casing meets all
regulatory requirements for casing. Surfaesing shall be run and permanently
cementedrom the surfacéo a depth at least 100 feet below the deepest known stratum
bearing fresh water, or theepest known workable coal, whichever is deeper.
Intermediate casing, if used, must isolate all fluid beazorges throughvhich it passes.
Production casing must lsementedlongthehorizontal portion ofthewell bore and to
at least 500 feet abovee highest formation whereydraulic fracturingwill be
performed, or 500 feet abotee uppermost fluid bearing formation not already isolated
by surface casing or intermediate casing, whichever is shalldweéhnis way, casing and
cement will isolatell fluid-bearing (gas and liquid) formations through whicé
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borehole passes before reachingtarget formation, but it will be possible to monitor
annular pressure, which providise operator with valuable information

3. Casedhole logging, Intedty testing and Pressure testing
Casedhole logging occurs after the casing is cemented. The objectives are to determine
the exact location of the casing, the casing collars, and the integrity of the cement job.
Common methods of assessing the integrithhefcemented casing are cement bond
logging and gamma ray logging. According to the UMG&ASReport newer testing
equipment can perform a segmented radial cement bond logging (SRCBL), which can
determine the presence and locations of small channels gethent that could indicate
poor zonal isolation.

The UMCESAL Reportrecommended Maryland should consider amending its
regulations to require SRCBL (or equivalent casing integrity testing) and other types of
logging (i.e., neutron logging) as part ofcaseehole program. The Departments agree.

SRCBL will be required for all casingringsfrom thesurface casingnd below along
the portions thaarecemented.This canbe supplemented by other methods, including
omnidirectional cement bond loggiagdobservations and measurements during
cementing.

An applicant for a drilling permit will be required to provide a plan for integrity and
pressure testinfpr approval by MDE. If there is evidence of inadequate castegrity

or cement integrity, thBepartment must be notified and remedial action proposed.
Integrity testing musbe performegberiodically during the lifetime of theell. The
specific types of tests and the frequency of testing will be addressed in each permit.
Integrity testing will baequired when a well is figactured. All integrity test results
must be reported to MDE.

G. Blowout Prevention
UMCESA: Report recommendationiB

A blowout preventer is a mechanical device that can close or seal a wellbore if pressure
in the well cannot be contained. Without a blowout preventer, extreme erratic pressures
and uncontrolled flow encountered during drilling could cause a blowthg

uncontrolled release of liquid and gas from the well and the ejection of casing, tools and
drilling equipment from the well. The blowout preventer is installed at the top of the
surface casing. Depending on the design, a blowout preventer may close openan
wellbore, seal around tubular components, or shear through the casing to seal the well.

The UMCESAL Reportrecommended that Maryland require the use of blowout
prevention equipment with two or more redundant mechanisms. The Departments agree
and wil make this a requirement. Existing COMAR regulations already require the
blowout prevention equipment must be tested to a pressure in excess of that which may
be expected at the production casing point before drilling the plug on the surface casing;
andpenetrating the target formatiofhe Departments will require that blow out

preventers must be tested at a pressure at least 1.2 times the highest pressure normally
experienced during the life of the blow out preventer. If this highest pressure occurs
during well stimulation, it must be tested at a pressure at least 1.2 times higher than that
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experienced during well stimulatio.he blow out preventer must be tested on a weekly
basis.

H. Hydraulic Fracturing
UMCESAL Report recommendationG

The UMCESAL Reportrecommended that hydraulic fracturing should avoid times of
peak outdoor recreational periods such as holiday weekends, first day of trout season, and
during sensitive wildlife migratory or mating seasons.

The Departments accept the propolsmdtationon hydraulic fracturing; however, the
State realizes thdtis unsafe to halt soneperationdefore they are conclude&xcept

for activitiesthatcanbe temporarily suspendeavoidance of these times must therefore
be considered whewperationsare plannedin addition, if a well pad is not located in a
place likely to adversely impact the peak outdoor recreational activities, this limitation
will not apply.

The UMCESAL Reportrecommended that tiltmeter or microseismic surveys be done to
charaterize the Marcellus shale across the region. The Departments will require that a
tiltmeter or microseismic survey shall be performed by the permittee for the first well
hydraulically fractured on each pad to provide information on the extent, geometry and
location of fracturing. The permittee shall provide this information to MDE.

Diesel fuel shall not be used in hydraulic fracturing fluids. The Departments encourage
companies to adopt innovative technology for well development that does not require
largeamounts of water or chemicals if the technology becomes practical. In all cases,
companies should use additives with the least toxicity available.

. Flowback and Produced Water
This topic is further discussed under Wastewater Treatment and Disposal, belo

Flowback and produced water shall be handled in a closed loop system of tanks and
containers at the pad sitdowback and produced water may not be stored in surface
impoundments or ponds.

J.  Air Emissions
UMCES-AL Report recommendations2

On Augustl6, 2012, EPA published a final rule in the Federal Register establishing New
Source Performance Standards (NSPS) and National Emission Standards for Hazardous
Air Pollutants (NESHAPs) for the oil and
federalair standards for natural gas wells that are hydraulically fractured, along with
requirements for several other sources of pollution in the oil and gas industry that had not
previously been regulated at the federal level. These include requiremenisc® red

VOCs and air toxics from new and modified compressors, pneumatic controllers, storage
vessels at gathering and boosting stations, and glgtoldratorsEPA is allowing a

phased approach to comply with new requirements because of comments indieating t
sufficient equipment would not be available by the propefettivedate. By January 1,
2015, however, all sources must conduct green completions.
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The Departments propose to require tiawfacilities in Maryland meet these federal
standards upon startup. In addition, the Departments recommend additional measures for
reducing air emission.

1. Green Completion or Reduced Emissions Completion
Green completion shall be achieved on all gassagilled in Maryland. In green
completions, gas and hydrocarbon liquids are physically separated from other fluids and
delivered directly into equipment that holds or transports the hydrocarbons for productive
use.Reduced Emissions Completions shall éguired for refracturing.

Flaring shall be allowed only if the content of flammable gas is very low, or when flaring
is required for safety. The following circumstances shall not justify flaring:

a. Inadequate water disposal capacity
b. Undersized flowback egpment

c. Except for wells drilled pursuant to a bifurcated pefhidr exploration
only, lack of a pipeline connection

2. Flaring
When flaring is permitteduringwell completion, recompletions or workovef3of any
well, operators must adhere to the faling requirements:

a. Operators must either use raised/elevated flares or an engineered
combustion device with a reliable continuous ignition source, which have
at least a 9®ercentdestruction efficiency of methane. No pit flaring is
permitted.

b. Flaring maynot be used for more than-8@ys on any exploratory or
extension wells (for the life of the well), including initial or recompletion
production tests, unless operation requires an extension.

c. Flares shall be designed for and operated with no visiblesemss except
for periods not to exceed a total of five minutes during any two
consecutive hours.

3. Electricity from the grid
Refer to Section ViE.1 on the use of electricity to support drilling operations.

4, Engines
a. All on-road and nooad vehicles and equipment using diesel fuel must

use UltraLow Sulfur Diesel fuel (maximum sulfur content of 15 ppm).

b. All on-road vehicles and equipment must limit unnecessary idling to 5
minutes.

c. All trucks used to transport fresh teaor flowback or produced water
must meet EPA Heavy Duty Engine Standards for 2004 to 2006 engine

24 A bifurcated permit an be issued under Md. Env. Codd 48106 when the drilling will be conducted in geologic formations not

yet proven to be productive. Because the Marcellus shale formation has been demonstrated to be productive, bifurcateallpermits
not be issued fadrilling in the Marcellus shale in Maryland. Exploratory wells in the Marcellus shale will require a permit under Md.
Env. Code, 84-104.

% Workovers include the repair stimulationof an existingoroductionwell for the purpose of restoring, prolongiagenhancing the
production of hydrocarbons; the term includes refracturing.
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model years, which include a combined NOx and NMHC {ma&thane
hydrocarbon) emission standard of 2.5 gAbinp

d. Except for engines necessarily kept in reseberve, a diesel nonroad
engine may not idle for more than 5 consecutive minutes. (A nemgyve
state means an engine may not be performing work at all times, but must
be ready to take over powering all or part of an operation at any time to
ensure sk operation of a process.)

5. Storage tanks
EPA recentlyupdate the 2012 standards for storage tanks. 78 Fed.584d.6

(September 232013).The Departments propose to require that all new natural gas
operations in Maryland meet these standards upotupt

6. Top-down BAT
The Department of the Environment intends to requiredtopn Best Available
Technology (BAT) for the control of air emissions. This means that the applicant will be
required to consider all available technology and implement BATradechnologies
unless it can demonstrate that those control technologies are not feasible,-are cost
prohibitive or will not meaningfully reduce emissions from that component or piece of
equipment. BAT emissions control technology will be mandatory tokevers. MDE
will analyze topdown BAT demonstrations from applicants and approve the applicants
BAT determination before a permit is issued. This builds on the EPA STAR program,
and therefore a separate requirement to participate in this voluntary B§w@ipris not
needed. MDE will also require a rigorous leak detection and repair program.

MDE is considering whether it is feasible to require permittees to estimate the remaining
methane emissions and offset them with greenhouse gas credits. If this thecurs
permittees will have to estimate and report emissions to the State annually

K. Waste and Wastewater Treatment and Disposal
UMCESAL Report recommendations} 4K

Wastes produced at well sites include cuttings, spent drilling muds, and other solid
wastes. After a well is hydraulically fractured, some portion of the hydraulic fracturing
fluid, calledflowback moves up the wellbore to the surface. Other water that is produced
from the well after the initigflowbackis termed produced water. These tue major

types of wastewater generated at a drill site. Wastewater associated with shale gas
extraction can contain high levels of total dissolved solids (TDS), fracturing fluid
additives, metals, and naturally occurring radioactive materials. Typitialshack

contains significant concentrations of dissolved sodium, calcium, chloride, barium,
magnesium, strontium, and potassium. It can also contain volatile organic compounds.
There are a few options for managing this wastewater:

1. Underground injectiomiregulated Class Il injection wells

2. Pretreatment, followed by further treatment by a sewage treatment plant
3. Evaporation/crystallization

4. Recycling
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Operators have been moving toward recycling of gas development wastewaters, and
reusing them for hydraulic fracturing. This is the most environmentally sound method,

and the UMCESAL Reportrecommends that Maryland establish a goal ofd€}@ent

recycling with a preference for onsite recycling rather than shipment to a central
treatment plant. The Departments recommend that, unless the permittee can demonstrate
that it is not practicable, the permittee be required to recycle not less tpanc@@tof

the flowback and produced water and carry out that recycling on the pad site where the
waste was generated.

The UMCESAL Reportalso recommends that Maryland should not allow the discharge

of any untreated or partiallyeated brine, or residuals from brimeatment facilities, into
surface waters. The Departments agree, but note that MDE has taken appropriate steps to
prevent such discharge. To understand this situation, it is necessary to explain the
regulation of direct and indirect discharges of polltgan

Direct and indirect discharges of pollutants to navigable waters are regulated under the

Clean Water Act through the National Pollutant Discharge Elimination System (NPDES)

permit program. Authority for issuing permits in Maryland has been delegaltéid Eo
Currently, federal regulations mandate that
pollutants into navigable waters from any source associated with production, field

exploration, drilling, well completion, or well treatmeng(, produced watedrilling

muds, drill cuttings, and produced sand). o 4
flowbackor other brine is already prohibited.

Indirect discharge means the introduction of pollutants from edoomestic source into a
publicly owned wast®gater treatment system, often called a Publicly Owned Treatment
Works (POTW). Indirect discharges to POTWSs are subject to General Pretreatment
Regulations, which provide that a user of a POTW may not introduce into a POTW any
pollutant(s)thatcause a POTWb violate its own discharge limitations thiatdisruptthe
POTW, its treatment processes or operations, or the processing, use or disposal of its
sludge, and thereby cause the POTW to violate its pétifiitere are, however, no

national standards spectlly for the indirect discharge of gas exploration and
development wastewaters. As a result, some shale gas wastewater has been transported to
POTWs that are not equipped to treat this wastewater. Where POTWs discharged the
inadequately treated wastewatte fresh water streams, the salts in the brine entered the
streams, where they could kill or damage the aquatic organfghese dischargesf

treated brinavere upstream of drinking water intakes, they impacted drinking water by
contributing to high legls of disinfection byproducts.

EPA has committed to develop standards to ensure that wastewaters from gas extraction
receive proper treatment and can be properly handled by POTWs. EPA plans to propose a
rule for shale gas wastewater in 2014. Until thegilations are in place, MDE has

requested that POTWSs not accept these wastewaters without prior consultation with

MDE. MDE does not intend to authorize any POTW facility that discharges to fresh

water to accept these wastewaters.

% These and other pretreatment general prohibitions that are designed to protect the POTW from damage and its workers from harm
can be found at 40 CFR 403.5.
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With regard to disposah Class Il injection wells, the UMCESL Reportnoted that
establishing UIC Class Il injection wells in Maryland would avoid long distance trucking
of produced waters; howeveraisonoted that locations in Maryland suitable for siting
injection wellsmay be very limited. The Departments agree that it is not likely that Class
Il wells will be located in Maryland and therefore defers any consideration of the matter
unless and until someone proposes to apply for a permit for a Class Il injection well

In order to assure that all wastes and wastewater are properly treated or disposed of, the
Departments propose to require permittees to keep a record of the volumes of wastes and
wastewater generated-site, the amount treated or recycledsme, and a reed of each
shipment offsite. The records may take the form of a log, invoice, manifest, bill of lading
or other shipping documents. For shipmentssa#, the record would have to include the
following information:

1. The type of waste

The volume or weightf waste

The identity of the hauler

The name and address of the facility to which the waste was sent
The date of the shipment

2 o

Confirmation that the full shipment arrived at the facility

The records would be maintained by the permittee for at least thaeg ywnd MDE
could audit them during site inspections or otherwise. The requirements would be
included as a condition of the permit.

L. Leak Detection
UMCESAL Report recommendationf2

The Departments accept the proposed recommendations (summar@eparel include
additional comments.

A methane leak detection and regadanthatconforrst o EPAGs Natur al Gas
Program guidelines and EPAG6s best practice g
programamust be submitted to MDtor approvalwith the application foawell permit.

It mustaddresdeak detection and repdinom wellhead to transmission limend assure

prompt repair of leakfkecords of leak detection and repair shall be made available to

MDE upon request.

A statement must be submeid listing all equipment available for the detection,
prevention, and containment of gas leaks and oil spills. COMAR 26.19.01.06C(17).

MDE may not issue a drilling and operating permit if drilling or operations would result
in physical and preventable bsef oil and gas. COMAR 26.19.01.09J.

On site air pollution monitoring, discussed in the monitoring section, shall be included as
an element of the leak detection program.

M. Light
UMCES-AL Report recommendationsb, 5E.1, 8G, 8H
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The UMCESAL Report reommends that night lighting be used only when necessary,
directed downward, and use low pressure sodium light sources wherever possible. If drill
pads are located within 1,000 feet of aquatic habitat, screens or restrictions on the hours
of operation maye required to reduce light pollution further. The Departments accept
the proposed recommendations for lighting at drill pad sites with the following
modifications.

Light restrictions and management protocols must also minimize conflicts with
recreationahctivities, in addition to minimizing stress and disturbance to sensitive
aguatic and terrestrial communities.

The Departments agree that restrictions on hours of operation could reduce light
pollution, butrecognizeghatmany activities are carried onrdmuouslyoncethey begin.
Downward directed low pressure sodium light soussetscreens might be required for
suchoperations.

N. Noise
UMCESAL Report recommendationB, 9B, 9-D, 9-D.3, 9D.4, 9D.5

The UMCESAL Reportrecommends that each of the counties in western Maryland
should revisit noise regulations and enforcement policies and confirm they are
appropriate for this industrial activity. Additionally, the report recommends that noise be
reduced by: requiring eleat motors (in place of diesglowered equipment) for any
operations within 3,000 ft. of any occupied building; encouraging the use of electric
motors in place of diesglowered equipment for operations not within 3,000 ft. of an
occupied building; restri;g hours and times of operation to avoid or minimize
conflicts; require a measurement of ambient noise levels prior to operation; the
construction of artificial sound barriers where natural noise attenuation would be
inadequate; and requiring all mot@nsd engines to be equipped with appropriate
mufflers.

The Departments agree that noise must be controlled, and that compliance with the

existing noise regulations should be sufficient. The Departments recommend that the

applicant for a permit submit a pléor complying with the noise standards and for

verifying compliance after operations bedime Departments will incorporate the

concept of fAnoise sensitive |-gpecdidnoigens o 1 nt o
provisions can be incorporated intaividual permits.

Pursuant to State law, MDE has adopted environmental noise standards. A local
government may adopt its own noise control ordinance, rules or regulations, provided
they are not less stringent than those the State adopts. Enforcement of the environmental
noise standards, whether State or local, is the responsibility of the local government.
Noise limits apply at the boundary of: (1) a property; or (2) a land use category, as
determined by the responsible political subdivision. Md. Env. Code, Title 3. The
measirement of noise levels shall be conducted at points on or within the property line of
the receiving property or the boundary of a zoning diéfriand may be conducted at any

% Zoni ng meanssagenérat land use category, defined according to local subdivision, the activities and uses for which are
generally uniform throughout the subdivision. For the purposes of
fAicommer crieadiodemotri ail 0 shall be classified according to use as follo
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point for the determination of identity in multiple source situations. COMAR
26.02.03.02D(2). The general standards for Environmental Noise are:

Tab

le VI-1

Maximum Allowable Noise Levels (dBA)

for Receiving Land Use Categories

Day/Nigh® |Industrial |Commercial |Residential
Day 75 67 65
Night 75 62 55

Special rules apply to construction and demolition sites: a person may not cause or permit
noise levels emanating from construction or demolition site activities which exceed: (a)

90 dBA during daytime hours; (b) The levels specified in the table abowgdur
nighttime hours. COMAR 26.02.03.02B. The noise regulations also address vibrations:
AA person may not

sufficient intensity to cause another person to be aware of the vibration bgisaath

cause

or permit,

beyond t

means as sensation of touch or visual observation of moving objects. The observer shall

be located at or within the property line of the receiving property when vibration
made. C

det er mi

natildns

ar e

0]

Methods for minimizing noise impacts resultimgrh drilling and fracturing operations
include: (1) careful siting of facilitiés distance, direction, timing, and topography are
the primary considerations in mitigating noise impacts; (2) placement of walls, artificial
sound barriers, or evergreen buffeetween sources and receptag (around well

pads and compressor stations); (3) use of noise reducing equigngemhyfflers) on

flares, drill rig engines, compressor motors, and other equipment; and (4) use of electric
motors in place of diesglowered equipment. In the evemtise sensitive locations or
sensitive species are identified in the Environmental Assessment, these additional
measures may be necessary to pratgainstadverse impacts.

Currently, county government bears the responsibility for monitoring and enforcing noise
regulations. However, many counties do not have the capacity or the equipment to

monitor. For this reason, the Departments may require the permittee to hire an

indepenlent contractor to conduct periodic noise monitoring and additional noise
monitoring in response to a complaint.

O. Invasive species

UMCESAL Report recommendationsG, 5G.1, 5H, 6-H, 6-H.1, 6H.2, 61

and storing goods; (b)
used fo dwellings. COMAR 26.02.03.01
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The UMCESAL recommended that the permittee subamtinvasive species plan that
emphasizes early detection and rapid response and meets certain criteria. The
Departments agree.

The applicant must submit a plan with every well application for preventing the
introduction of invasive speci€¢plants andanimals)and controlling any invasive that is
introduced. The invasive species management plan should emphasize avoidance, early
detection and rapid responsevasive species monitoring will be required at the
appropriate times of the year to identifylganfestationsThe plan must include, at a
minimum:

1. flora and fauna inventory surveys of sites prior to operations, including water
withdrawal sites;

2. procedures for avoiding the transfer of species by clothing, boots, vehicles; and
water transfers inclling assuring that the water withdrawal equipment is free
from invasive species before use and before it is removed from the withdrawal
site;

3. interim reclamation following construction and drilling to reduce opportunities for
invasion;

4. annual monitoringrd treatment of new invasiwpeciegpopulations as long as
the well is active; and

5. postactivity restoration to prreatment community structure and composition
using seed that is certified free of noxious weeds.

P. Spill Prevention, Control and Countemmeasures and Emergency
Response

UMCESAL Report recommendationsH, 5-B.1, 5B.2, 7-B, 7-B.1, -B.2, 7-B.3

The UMCESAL Report recommends that permit applicants should be required to
develop sitespecific emergency response plans, taking into accourthaptimum

response may differ depending on the season of the year and the topography of the site.
Further, the report recommends that the plan must also include a list of all chemicals or
additives used, expected wastes generated by hydraulic frgctapiproximate quantities

of each material, the method of storagesda, Material Safety Data Sheets for each
substance, toxicological data, and waste chemical properties. The Departments agree that
each permittee must prepare a-specific emergencyesponse plan and that the

permittee must provide a list of chemicals and corresponding Safety Data Sheets to first
responders before beginning operations; however, the Departments do not agree that all
the detailed information described above needs ta beeiplan or submitted to MDE

with the permit application.

Spill Prevention, Control and Countermeasures Plans (SPCC Plans) are intended to
prevent any discharge of oil. Spill cleanup and emergency response plans are intended to
address spills or otherleases after they occur. The Departments identify as a best
practice that facilities develop plans for preventing the spills of oil and hazardous
substances, using drip pans and secondary containment structures to contain spills,
conducting periodic insp&ons, using signs and labels, having appropriate personal
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protective equipment and appropriate spill response equipment at the facility, training
employees and contractors, and establishing a communications plan. In addition, the
operator shall identifyecially trained and equipped personnel who could respond to a
well blowout, fire, or other incident that personnel at the site cannot manage. These
specially trained and equipped personnel must be capable of arriving at the site within 24
hours of the iniclent.

The federal Hazard Communication Program regulations, sometimes called Worker Right
to Know, require that the chemical manufacturer, distributor or importer pr8&d&or

each hazardous chemical to downstream users as a way of communicatingtiofoon

the hazards. Employers must ensure that SDSs are readily accessible to employees for all
hazardous chemicals in their workplace.

Underrevisedregulations, the SDS must be presented in a consistent 16 section format.
Sections 1 through 8 contaiermgeral information about the identity of the chemical,

hazards, composition and ingredients, first aid measuredidiring measures, response

to releases, handling and storage, and measures to minimize worker exposure. Sections 9
through 11 contain o#r technical and scientific information, such as physical and

chemical properties, stability and reactivity information and toxicological information.
Sections 12 through 15 contain ecological information, disposal considerations, transport
information, ad regulatory information. Section 16 must include the date the SDS was
prepared or last revised and it may contain other useful information. Where the preparer
is unable to find any applicable information, it must be stated on the SDS.

The Departments belve that the SDSs and the other requirements for emergency
response are sufficient to enable first responders and well pad staff to appropriately
respond to emergencies involving chemicals. In SectieD Miie require operators to
provide a list of chemals on site and SDSs to the local emergency response agency.
Operators shall, prior to commencement of drilling, develop and implement an
emergency response plan, establish a way of informing local water companies promptly
in the event of spills or releaseand work with the governing body of the local

jurisdiction in which the well is located to verify that local responders have appropriate
equipment and training to respond to an emergency at a well.

Q. Site Security
UMCESAL Report recommendations@, 7-C.1. 7C.2. -C.3, 10F

The UMCESAL Reportrecommends perimeter fencing, giving local emergency

responders duplicate keys to locks, posting appropriate signage, and using security guards
to control access. The Departments accept the proposed sit¢ysemmmmendations as

best practices; however the decision whether to use security guards should be made by
the permittee on a sH&pecific basis.

R. Closure and Reclamation both Interim and Final
UMCESAL Report recommendationt, 5-H, 10E

The goal ofreclamations to return the developed area to native vegetation (er pre
disturbance vegetation in the case of agricultural land returning to production) and restore
the original hydrologic conditions to the maximum extent possible. The UMAIES
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Report reommended twsstage reclamation: (1) interim reclamation following
construction and drilling to stabilize the ground and reduce opportunities for invasive
species and (3)ostactivity restoration using species native to the geographic range and
seed thatd certified free of noxious weeds

The Departments agree.

Reclamation shall address all disturbed land, including the pad, access roads, ponds,
pipelines and locations of ancillary equipmdhtedevelopment and pesievelopment
photographic documentatiawill be required to ensure site closure conditions are
satisfied.

As recommended by UMCEAL, topsoil should be stockpiled during site development
activities, covered during storage, redistributed back onto agricultural land as part of the
land reclamabn process. Soil compaction should be avoided at all times.
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SECTION VII T MONITORING , RECORDKEEPING AND REPORTING

UMCESAL Report recommendationsA, 1-B, 2-A, 2-C, 2D, 2-E, 3G, 4C, 5.G1, 7

A3

The Departments accept the proposed monitoreaprdkeeping and reporting
recommendations with the following modifications, additions and comments.

A.

DNR emphasizes that a minimum of 2 years ofgaeelopment baseline data is
necessary to evaluate the condition and characteristics of aquatic resources,
particularly the living resources, since statewide monitoring experience
demonstrates there is great variability on a seasonal and annual basis.

Characterization and baseline monitoring data will be important to identify
whether any impacts to the resashave occurred as a result of drilling
activities, and can be used as basis for mitigating damage.

. State agencies will develop standard protocols for baseline and environmental

assessment monitoring, recordkeeping and reporting. In addition, the State
agencies will develop standards for monitoring during operations at the site,
including drilling, hydraulic fracturing, and production.

. All information collected at the site and within the study area must be reported

according to the State developed guidedinThis is to include monitoring and
assessment data for air and water quality, terrestrial and aquatic living resources,
invasive species, well logs, other geophysical assessments, such shale fracturing
characteristics and additional information as regpliby the State.

State agencies will require more extensive testing of surface water and ground
water parameters both randomly and in instances where elevated levels have been
detected.

Cuttings, flowbackproduced wateresidue from treatment of flowbaand
produced water, and any equipment where scaling or sludge is likely to occur
shall be tested for radioactivity and disposed of in accordance with law.

Personnel and time needed for inspections and compliance activities cannot be
determined until we dwvefinal regulationsand havea sense of thpace and scope

of drilling. Nevertheless, the Department can assess fees adequate to cover the
expenses of the program, including inspections.

The Environment Article of the Marylar@ode providesn pertinentpart

8 14-105. Drilling well and disposing of well's productsApplication for permit
b) Fees:- The Department shall establish and collect fees for:
(1) The issuance of a permit to drill a well under 8104 of this subtitle;

(2) The renewal o permit to drill a well under § 1204 of this subtitle;
and
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(3) The production of oil and gas wells installed after October 1, 2010.

(c) Fees- Rate.-- The fees imposed under subsection (b) of this section
shall be set by the Department at the regeessary to implement the
purposes set forth in § 123 of this subtitle.

§ 14123. Use of money

The Department shall use money in the Fund solely to administer and
implement programs to oversee the drilling, development, production, and
storage of oil ad gas wells, and other requirements related to the drilling
of oil and gas wells, including all costs incurred by the State to:

(1) Review, inspect, and evaluate monitoring data, applications, licenses,
permits, analyses, and reports;

(2) Perform and oversee assessments, investigations, and research;
(3) Conduct permitting, inspection, and compliance activities; and

(4) Develop, adopt, and implement regulations, programs, or initiatives
to address risks to public safety, humanltheand the environment
related to the drilling and development of oil and gas wells, including the
method of hydrofracturing.

MDE will consider all of the costs to be incurred by the State in connection with its gas
well program and propose an approgitge schedule by regulation.
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SECTION VIII T MISCELLANEOUS RECOMMENDATIONS

A. Zoning
UMCESAL Report recommendationy

The UMCESAL Reportrecommended that both counties amend their zoning ordinances
to spell out in which zoning districts MSGD would be permitted. Zoning is an excellent
way to separate incompatible land uses; however, authority to enact zoning rests with the
local jurisdictians. Zoning has been controversial, especially in Garrett County. Itis a
local matter over which the Departments have no control.

B. Financial assurance
UMCESAL Report recommendationsN, 3-H

This recommendation has been satisfied with the 2013 leges[zssage of SB854,
sponsored by Senator George Edwards, providing financial assurance for gas and oil
drilling.

C. Forced Pooling
UMCES-AL Report recommendationm

The Departments offer the following comments regarding the forced pooling
recommendatio.

Consideration of this recommendation is premature. Once the requirements of the
Executive Order have been fulfilled, this recommendation could receive additional
consideration which would require further study, legal analysis and considerable
governmerdl and publiaeview.
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SECTION IX T MODIFICATIONS TO PERMITTING PROCEDURES

The Departments are persuaded that the recommended best pfacpesmit
proceduregan be implementeithrough regulatory changes and poheyhout additional
statutoryauthority. If natural gas extraction by high volume hydraulic fracturing is
allowed in Marylandmoredetailed procedures for the processing of the Comprehensive
Gas Development PIg&GDP)will have to be developed. The time scheduale

processing the CGDsgt forth in Section Il will be followed.
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SECTION X T IMPLEMENTING THE RECOMMENDATIONS

The Maryland General Assembly hesthorized the Maryland Department of the

Environment to regulate oil and gas wellsitWa few notable exceptions, the statutory

language is general and MDE is authorized to promulgate rules and regulations and to

place in permits conditions it deems reasonable and appropriate to assure that the

operations are carried out in compliancehwviite law and provide for public safety and

the protection of the Stateo6sl4at8andr al resour
14-110.This model allows the Department to apply expertise, exercise judgment and

adapt to change.

The Depart me monol and gaswellslhave notdeen revised since 1993 and
thus were written before recent advances in technology and without the benefit of more
recent researcl®ur currentegulations for oil and gas wells are not appropriate for high
volume hydraulicfacturing.Even though MDE could implement many of the
recommendations in individual permiteginconsistencies between thgisting
regulationsand the recommendatiom®uld certainlycause confusion armbuld prompt
lawsuits or permit challengesngiural gas extraction by high volume hydraulic

fracturing is allowed in Marylanuoh the futureThe CGDP would be difficult to

implement without additional regulatiorfsor these reasons, the regulations should be
revised to reflect the recommendationBisis a lengthy process, with opportunities for
review by the legislature and public participation.
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APPENDIX BT COMMENTS OF THE ADVISORY COMMISSION

The purpose of the Marcellus Shale Safe Drilling Initiative is to assist State policymakers

and regulators in determining whether and how gas production from the Marcellus Shale

can be carried out in Maryland withaise risk ofunacceptably and negativelppacting

public health, safety, the environment and natural resoufbesDepartments of Natural

Resources and the Environment are to consult with the Advisory Commaksiog the

De p ar t investigatoordsand production of the three reports calfed in Executive

Order 01.01.2011.11. The Advisory Commissays a valuable role by representing

diverse points of view, making suggestions to the Departments, and providing
constructive criticism of t he Depart ment s
Conmmission conducts its affairs openly and transparently and actively seeks and
considers public commesjtwhichar e r ecei ved through the Advi
site and at Commission meetings.

Advisory Commission members include representatives fronh éamchState government,

the gas industry, environmental organizations, businesses, private citizens and
landowners,a public health professionah geology professor, and an environmental

lawyer. The members have different perspectives and opinions, hasvalrange of

expertise and, consequently, achieving unanimity on all the issues discussed is difficult.

From its inception, members of the Advisory Commission have agreed that if shale gas
production is to proceed i.n0o Malrtyh caungdh, tihte ndeee
of Arighto may vary to some extent among th
paramount importance.

A key practice is the requirement of a Comprehensive Gas Development Plan (CGDP).
Some Commissioners identified tlais an excellent idea and the most important of the
recommendations. Although most Commissioners supported the concept, several
expressed serious concerns about it. These included:

o By favoring multiwell pads and avoiding sensitive areas, the CGDP will
concentrate the adverse impact of gas development in a few places to the
detriment of those who live there;

o The CGDP adds an onerous and cumbersome layer of review and approval
without significant benefit; and

0 There are practical problems to implementing@D®, including the time needed
to implement to plan and the ability to complete an exploratory well and adjust
the plan.

This Appendix summarizes tip@sitionsof themembers of thé&dvisory Commission on
thebest practices in this repolt reflects theopinions of individual Commissioners as of
June 13, 2014, regarding the suitability of
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the ongoing risk assessment study. All Commissioners reserve the right to change their
opinions as more information becosngvailable, and as ongoing studies are completed.
Changes in Commissioner viewpoints will be reflected in the third report.

At the June 13, 2014, Marcellus Shale Advisory Commission meeting, Commissioners
were asked to respond, for each proposedgrastice to this question

Given my current understanding of the facts and the science, | think

1. itis an appropriate standard to carry forward to the risk assessment.

2. it may not be the appropriate standard to carry forward to the risk assessment,
butl can live with it.

3. itis not an appropriate standard to carry forward to the risk assessment
because [fill in the blank].

The statement was qualified by Agiven my cur
scienceo in recogni tlcontinuetobewdme availableiasnfoer mat i o n
research is conducted and published.

For every best practice, the majority of Commissioners voting agreed either that the best
practice was an appropriate standard to carry forteatide risk assessmentt, even

though they were not sure it was the appropriate stantthaylyere comfortable with

allowing it to proceed to the risk assessment. When Commissioners did not think the
practice was an appropriate standard, they had an opportunity to provad®a. By

way of example, these included:

o the standard is not a best practice because it has not been shown to be superior to
the approach commonly employed;

there is a lack of science supporting the practice;

there is insufficient knowledge about the grdwater aquifers and flow systems
in western Maryland;

there is too little data on health effects, air quality and noise impacts;
the setback is too long
the setback isot long enough; and

o O O O

the practice is insufficieht described to make a judgment.

Additional detail is provided in portions of the minutes of the June 13 meeting. The votes
are tallied in the following chart:

Section lll. Comprehensive Gas Development Plan (CGDP) for landscape level pl

Response | Commissioners

1 Bunker, Edwards,Jamison, Mitchell, Raley, Vanko, Weiss

2 Kupfer

3 9 Bristow: Will provide written comment, approach not shown to be
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superior to the approach commonly employed; there is no research
the effects of CGDP on public health and there is concern that this
prectice may intensify potential impacts.

Roberts: Not appropriate, no science to support it; there is no rese
on the effects of CGDP on public health and there is concern that tt
practice may intensify potential impacts.
Weber: Endorse approaabr forotecting natural resources, the CGDH
incompletely deals with human and safety concerns and how they \
be addressed

Section V. Individual well permit following CGDP approval
Response | Commissioners
1 Bunker, Edwards, Jamison, Kupfer, Ralggnko, Weiss
2
3 1 Bristow:
1 Mitchell: Needs to have DHMH and other agencies as commenting
agencies on permit review
1 Roberts: Same as Mitchell
1 Weber: Lack of specific API references, same as Mitchell

The Departments agreed to amend the practice todaciotification of all
landowners within a 2,500 ft radius.

Section IV.

1,000 ft setback from well to property boundary

Location restrictions and setbacks

Response | Commissioners

1 Bunker, Edwards, Jamison, Kupfer, Raley, Vanko, Weiss

2 Mitchell

3 1 Bristow: Needs to be the Limit of Disturbance (LOD), not the boreh
1 Roberts: Lack of supporting science
1 Weber: Lack of supporting science, no accounting of groundwater f

upstream or downstream from the well
Section IV. Location restrictions and lsatks

2,000 ft vertical setback between lowest freshwater zone and target formation

Response | Commissioners

1 Edwards, Jamison, Raley, Weber

2 Bunker, Kupfer, Mitchell, Weiss, Vanko

3 1 Bristow: Lack of supporting science and knowledge of aquifer

I Roberts: Same as Bristow

Section V.

450 ft setback from aquatic habitat to edge of pad

Location restrictions and setbacks

Response | Commissioners
1 Bunker, Edwards, Jamison, Mitchell, Raley, Vanko
2 Kupfer, Weiss




9 Bristow: Need implementation ¥/olman report recommendations,
groundwater contamination via casing failure could directly impact
aguatic habitat, 450 ft not protective enough, concerned about
agricultural land

1 Roberts: Same as Bristow

Section IV.

Location restrictions and setbacks

600 ft setback from special conservation areas to edge of pad

Response | Commissioners
1 Edwards, Jamison, Mitchell, Raley, Vanko
2 Bunker, Kupfer, Weber, Weiss
3 1 Bristow: Need health data/studies on air quality impacts
1 Roberts: Same as Bristow, shockthg state would limit offset to 600
from an Al rreplaceabl e Natur al
Section IV. Location restrictions and setbacks

300 ft setback from special conservation areas to edge of pad

Response | Commissioners

1 Edwards, Jamison

2 Bunker, KupferRaley, Vanko, Weiss

3 1 Bristow: Need health data/studies on air quality and noise impacts

1 Mitchell: Would like to evaluate noise data

1 Roberts: Same as Bristow, not enough distance to reduce noise an
impacts

1 Weber: Same as Roberts

Section IV. Location restrictions and setbacks
750 ft setback from downdip side of limestone outcrops to borehole

Response | Commissioners

1 Bunker, Edwards, Jamison, Mitchell, Raley, Weiss, Vanko

2 Kupfer, Weber

3 T Bristow: Dondét see the reason

information
9 Roberts: Not enough distance, not properly evaluated

Section IV. Location restrictions and setbacks
Eliminate absolute 1,000 ft setback from coal mines in lieu of pilot maleyaologic
investigations to develop site specific drilling, casing and cementing techniques

Response | Commissioners

1 Bunker, Jamison, Kupfer, Mitchell, Raley, Weiss, Vanko
2 Bristow, Edwards, Roberts, Weber
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Section IV. Location restrictions aisétbacks
1,320 ft setback from historic gas wells to borehole, including laterals
Response | Commissioners
1 Edwards, Jamison, Mitchell, Raley, Weiss, Vanko
2 Bunker, Kupfer
3 9 Bristow: Not enough data
1 Roberts: Not enough data
1 Weber: Not enough data
Section IV. Location restrictions and setbacks

1,000 ft setback from compressor stations to any occupied building

Response | Commissioners
1 Bunker, Edwards, Jamison, Kupfer
2 Mitchell, Raley, Weber, Weiss, Vanko
3 1 Bristow: No health data/studies

1 Roberts: No health data/studies
Section IV. Location restrictions and setbacks

1,000 ft setback from edge of drill pad disturbance to any occupied building

Response | Commissioners
1 Bunker, Vanko
2 Edwards, Jamison, Kupfer, Mitchell, Raley, Weiss
3 1 Bristow: No data/studies on how animals and agricultural use are
affected by direct impacts and byproducts
1 Roberts: Same as Bristow
i Weber: Same as Bristow
Section IV. Location restrictions and setbacks

2,000 ft (or reduced with study and consenntoimum of 1,000 ft) setback from a
private drinking water well to the well pad

Response | Commissioners

1 Bunker, Edwards, Jamison, Raley, Vanko, Weiss

2 Mitchell

3 1 Bristow: Recommend 1 kilometer setback, no science to support a

lesser setback, use tilengosh study results

Kupfer: Setback is too wide and is unsubstantiated by existing
information. Private wells have not been mapped out with setbacks
applied in the constraint analysis.
Roberts: Same as Bristow
Weber: Same as Bristow

1

1
|

Note: The riskanalysis will run scenarios on 3 setback distances of 1,000 ft, 2,000

1 kilometer.




Section IV. Location restrictions and setbacks
1,000 ft setback from a wellhead protection area or a source water assessment are
public ground watesystem to the well pad

Response | Commissioners

1 Bunker, Jamison, Mitchell, Raley, Vanko, Weber
2 Bristow, Edwards, Kupfer, Roberts, Weiss

3

Section IV. Location restrictions and setbacks
1,000 ft setback from a source water assessment area for a public surface water in
system

Response | Commissioners

1 Mitchell, Raley, Vanko

2 Bristow, Bunker, Edwards, Jamison, Kupfer, Roberts, Weber ,Weiss
3

Section IV. Location restrictiorend setbacks
A well pad cannot be located within the watersheds of the following public drinking
water reservoirs: Broadford Lake, Piney Reservoir, Savage Reservoir

Response | Commissioners

1 Bristow, Bunker, Edwards, Jamison, Kupfer, Mitchell, Raley, &tsh
Vanko, Weber, Weiss

2

3

Section VI. Engineering, Design and Environmental Controls and Standards
A. Site construction and sediment and erosion control plans

Response | Commissioners

1 Bunker, Edwards, Jamison, Weiss, Vanko

2 Bristow, Kupfer, Mitchell, Roberts

3 Weber: Insufficient information on best practiGesants more detail

Note: No vote recorded for Raley

Section VI. Engineering, Design and Environmental Controls and Standards
B. Transportation planning

Response | Commissioners

1 Bunker, Edwards, Jamison, Kupfer, Raley, Vanko
2 Bristow, Mitchell, Weber, Weiss

3 Roberts

Section VI. Engineering, Design and Environmental Controls and Standards
C. Water

Response | Commissioners

1 Bunker, Edwards, Jamisokupfer, Mitchell, Raley, Vanko, Weiss

2 Bristow, Roberts , Weber
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Section VI. Engineering, Design and Environmental Controls and Standards
D. Chemical disclosure
Response | Commissioners

1
2 Bunker, Edwards, Jamison, Kupfer, Mitchell, RaMgnko, Weiss
3 1 Bristow: Grossly inappropriate
1 Roberts: Extremely complicated issue, not enough time to researc
i ssue, donét fully understand

1 Weber: Same as Roberts, concerned about depleted uranium use
perforation devices

SectionVI. Engineering, Design and Environmental Controls and Standards
E. Drilling

Response | Commissioners

1 Edwards, Raley, Bunker, Jamison, Mitchell, Vanko
2 Bristow, Kupfer, Roberts, Weber

3

Note: No vote recorded from Weiss

Section VI. Engineering, Design and Environmental Controls and Standards
F. Casing and cement
Response | Commissioners

1 Edwards, Jamison, Weiss
2 Bunker, Kupfer, Mitchell, Raley, Vanko
3 1 Weber: Lack of science and understanding

M Roberts: Same as Weber
9 Bristow: Same as Weber, would like to see a cost assessment of
enforcement needs by MDE

Section VI. Engineering, Design and Environmental Controls and Standards
G. Blowout prevention

Response | Commissioners

1 Bristow, Bunker, Edwards, Jamison, Kupfelifchell, Raley, Roberts,
Weber, Weiss, Vanko

2
3

Section VI. Engineering, Design and Environmental Controls and Standards
H. Hydraulic fracturing

Response | Commissioners

1 Bristow, Bunker, Edwards, Jamison, Kupfer, Mitchell, Raley, Roberts,
Weiss, Vanko

2 Weber
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Section VI.

I. Flowback and produced water

Engineering, Design and Environmental Controls and Standards

Response | Commissioners

1 Bristow, Bunker, Edwards, Jamison, Kupfer, Mitchell, Raley, Roberts,
Weber, Weiss, Vanko

2

3

Section VI. Engineering, Design and Environmental Controls and Standards

J. Air emissions

Response | Commissioners

1 Bunker, Edwards, Kupfer, Mitchell, Raley, Vanko

2 Jamison, Weiss

3 T Roberts: This is an ar eathsfimee
1 Weber: Same as Roberts
i Bristow: Same as Roberts

Section VI. Engineering, Design and Environmental Controls and Standards

K. Waste and wastewater treatment and disposal

Response | Commissioners
1 Edwards, Kupfer, , Weiss Vanko
2 Bunker, Jamison, Mitchell, Raley
3 1 Roberts: State should review and revise regulations on what const
on site storage (length of time, type of material, etc) so that this pral
is not a de facto option fngad d
period of time allowable for on site storage
1 Weber: Same as Roberts
1 Bristow: GPS tracking should be publicly available, recognize that
shipping of waste exacerbates the problem of waste disposal, there
Environmental Justice concerns about expgrour wastes to another
state
Section VI. Engineering, Design and Environmental Controls and Standards

L. Leak detection

Response | Commissioners

1 Bristow, Bunker, Edwards, Jamison, Kupfer, Mitchell, Raley, Roberts,
Weber, Weiss, Vanko

2

3




Section VI. Engineering, Design and Environmental Controls and Standards

M. Light

Response | Commissioners

1 Bristow, Bunker, Edwards, Jamison, Kupfer, Mitchell, Raley, Roberts,
Weber, Weiss, Vanko

2

3

Section VI. Engineering, Design akdvironmental Controls and Standards

N. Noise

Response | Commissioners

1 Bunker, Edwards, Jamison, Kupfer, Mitchell, Raley, Weber, Weiss, Va

2 Bristow, Roberts

3

Section VI. Engineering, Design and Environmental Controls and Standards

O. Invasive species

Response | Commissioners

1 Bunker, Edwards, Jamison, Kupfer, Mitchell, Raley, Weiss, Vanko
2 Bristow, Roberts, Weber

3

Section VI. Engineering, Design and Environmental Controls and Standards

P. Spill prevention, control armbuntermeasures and emergency response

Response | Commissioners

1 Bunker, Edwards, Jamison, Kupfer, Mitchell, Roberts, Weiss, Vanko

2 Raley, Weber

3 Bristow: Need to address financial and capacity needs for emergency
response

Section VI. Engineerind)esign and Environmental Controls and Standards

Q. Site security

Response

Commissioners

1

Bristow, Bunker, Edwards, Jamison, Kupfer, Mitchell, Raley, Roberts,
Weber, Weiss, Vanko

2

3

Section VI.

Engineering, Design and Environmental Controlssaaddards

R. Closure and reclamation

Response | Commissioners

1 Bristow, Bunker, Edwards, Jamison, Kupfer, Mitchell, Raley, Roberts,
Weber, Weiss, Vanko

2

3
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Section VII. Monitoring, Recordkeeping and Reporting

Response | Commissioners

1 Bunker, Edwards, Mitchell, Raley,
2 Jamison, Kupfer, Roberts, Vanko, Weiss
3 1 Weber: Needs more detail on the practices

9 Bristow: Same as Weber, monitoring information should be made
publicly available
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AIR EMISSIONS
1. The greenhouse gas benefits of natural gas are overstated.

a. | ask that the State also-censider its statement in the Overview (Sec. 11)
that natural gas produces lower GHG emissions than coal when burned for
electricity. Any comparisons of the two energy sources should analyze the

compl et gchkbdf o Carulatiah ofthe GHG footprint of

shale gas development should include documentation of leakage rates

(rates of higher thaBpercene f f ect i vely cancel

out ga

advantages over coal use) and a full accounting of potential emissions
from all truck traffic needed for extraction and waste disposal. If Maryland
requires a closebbop system for waste disposal, and then transport of the
waste to other states, it is likely that the truck transport needs here (and the

resulting diesel emissions) whlke greater than average.

b. A recent study published in the Proceedings of the National Academy of

Sciences found that the methane leakage rate would have totteelkep
1 percent in order tensure that natural gas has an immediate climate

benefit over dlother fossil fuels. [Alvarez, Ramon A., Stephen W. Pacala,
James J. Winebrake, William L. Chameides, and Steven P. Hamburg.

"Greater Focus Needed on Methane Leakage from Natural Gas
Infrastructure.” Proceedings of the National Academy of Sciences
(2012): n. pag. Web.]

The statement iWhenbumned talgererate electecipypnattiral gaé

produces lower greenhouse gas emissions than oilandcoal . 6 was i

address only the burning of the fuel to generate electricity, and diconstder the

ntended

life-cycle of the process. The Departments acknowledge that leakage of methane

could reduce or even negate the advantage of burning natural gas, and MDE is

proposing measures to reduce the emissions of methane to the maximum extent

practicabe.

2. Companies should be required to reduce, report, and offset methane emissions.

a. The study should include a section dedicated to best practices for reducing

methane emissions at every stage of the natural gas system.

b. Il n order to achieesor ¢thle B8base phaul d
permittees to meet the maximum emissions abatement potential based on
technologies that exist today, to be achieved through a combination of

offsets and EPAertified prevention measures.

c. Permittees should be reged to work with EPA STAR Program staff to

estimate their annual greenhouse gas emissions after the adoption of cost
effective abatement control measures, and include that estimate in their

permit application. In order to ensure thatural gas producticand

processing does not contribute to climate change, permittees should then

include a plan for investing in carbon offsets to offset their estimated

annual leakage.



d. Fugitive emissions from oil and gas operations are a source of direct and
indirect greenbuse gas emissions. The Revised 1996 IPCC Guidelines for
National Greenhouse Gas Inventories (IPCC Guidelines) provide a three
tier approach for assessing fugitive emissions from oil and gas activities.
These approaches range from the use of simple piodiised emission
factors and high level production statistice.( Tier-1) to the use of
rigorous estimation techniques involving highly disaggregated activity and
data sourced.€., Tier-3), and could include measurement and monitoring
programs. Thex is no mention of use of Tier 3 monitoring program to
ensure proper controls are in place.

e. Gas companies should be required to meet a zero percent leakage rate for
methane throughout the fracking process. To the extent leakage cannot be
reduced to zerdhe releases should be offset.

f. The release of methane has been a great danger to people and animals, and
methane is a potent greenhouse gas. The BMPs should require gas
companies to meet a 1 or 2 percent leakage rate for methane throughout
the drilling piocess. Leakage should be monitored by a certifiable method
and reported annually.

g. In order to account for methane leakage that will occur after shale gas
enters the transmission line, MDE should consider requiring permittees to
offset leakage at a ratioegter than 1:1.

The Department of the Environment intends to reqoipedbwn Best Available
Technology (BATipr the control of methane emissions. This means that the
applicantwill be required to consider all available technology and implerB&ik

control technologies unless it calemonstrate thahosecontrol technologies are not
feasible, are cogprohibitive or will not meaningfully reduce emissions from that
componenbr piece of equipment. MDEill analyze topdown BAT demonstrations

from applicants and approve the applicants BAT determination before a permit is
issued This builds on the EPA STAR program, and therefore a separate requirement
to participate in this voluntary EPA program is not needed. MDE will also require a
rigorous leak deteabin and repair program.

MDE is considering whether it is feasible to require permittees to estimate the
remaining methane emissions and offset them with greenhouse gas credits. If this
occurs, the permittees will have to estimate and report emissions 8iate

annually. Un d e r @&demhouse Gas Reporting Prograam,onshore natural gas
productiorf® facility that emis 25,000 metric tonsf carbon dioxide equivalents

(COze) or more per yeamust report its greenhouse gas emissamsually to EPA.

2 Onshore petroleum and natural gas production means all equipment on a singkdvelassociated with a single we#d
(including but not limited to compressors, generators, dehydrators, storage vessels, and portatfipropelled equipment which
includes well drilling and completion equipment, workover equipment, gravity separation equipment, auxilimansportation
related equipment, and leased, rented or contracted equipment) used in the production, extraction, recovery, liftamrstabili
separation or treating of petroleum and/or natural gas (including condensate). This equipment also includes asso@&aied storag
measurement vessels and all enhanced oil recovery operations usiogr@@iral gas injection, and all petroleum aatural gas
production equipment located on islands, artificial islands, or structures connected by a causeway to land, an ishatifiGial an
island. 40 CFR 88.230.

C-4



Requiring production facilities to offset methane emissions at greater than a 1:1 ratio
to account for methane leakage that occurs after the gas enters the transmission line
would add to the cost of natural gas without reducing leakage in downstream
infrastructure, such as transmission lines, because these are separately owned and
operated.

3. Ventingand flaring
a. Venting should be absolutely prohibited.

b. The proposed BMPs allow flaring for up to 30 days for exploratory wells
and place some limits on flariryiring drilling. This BMP is too vague
and all flaring should be prohibited. Flaring for periods longer than several
days under any circumstances will result in an unacceptable level of noise
and light and possibly dangerous air quality for nearby resdent
especially those with small children or respiratory conditions.

c. The report says that flares should have no visible emissions. How can
flared emissions NOT be visible?

Vented emissions are releases to the atmosphere by design or operational practice
Use of BAT for emissions control will reduce the venting of emissions, as will the
requirement for Reduced Emissions Completidares are a critical piece of safety
equipment at natural gas sites to ensure that combustible gases do not accumulate
and causen unsafe condition. The goal is to use the flare as little as possible, but a
flare or other combustion device shoulkel dvailable in case of an upset

The I'ight of a flare would make it visi

bl

e

referstoth@epaci ty or fAsmokinesso of the exhaust

is operating properly, there should be little or no unburned fuel to appear as smoke
and the combustion products will be mostly carbon dioxide and water.

4. Diesel Generators / Electitg from the Grid

a. Where possible, electricity from electrical transmission lines should be
used to minimize air and noise pollution; natural gas and or solar should
be used for all osite electrical generation where feasible.

b. Maryland should prohibit d&el generators, and take a stronger stance on
prohibiting internal combustion engines for compressors and the like.

As stated in the draft repothere are multiple factors which would favor the use of
one power source or fuel over another, includinglémal disturbance necessary to
bring power to the site, the greenhouse gas footprint of electricity supplies and the
loss of power resulting from running electrical transmission lines to the drill site. The
Departmentgherefore proposed to require applidartoprovide a power plan that
results in the lowest practicable impact from the choice of energy source.

EPA has promulgated air quality regulations for stationary engines which differ
according towhether 1) the engine is new @xisted before the retations took

effect 2) the engine is located at an area source or a major source; and 3) the engine
iS a compression ignition or a spark ignition engiffidese regulations include

National Emission Standards for Hazardous Air Pollutants (NESHAP)40 GIFRR P
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6 3, Subpart 2zZzzzzZz (Athe RICE ruleo), New So
Stationary Spark Ignition Internal Combustion Engines 40 CFR Part 60, Subpart
JJJJ and NSPS 40 CFR Part 60, Subpart IlII.

Under EPA regulations, however, stationary sourdes do not apply to motor
vehicles, or to nomoad engines, which ard:) seltpropelled (tractors, bulldozers);
2) propelled while performing their function (lawnmowers)3) portable or
transportable (has wheels, skids, carrying handles, divyler or platform). Note:

a portable norroad engine becomes stationary if it stays in one location for more
than 12 months (or full annual operating period of a seasonal saurce)

The Departmendf the Environmens investigating the feasibility (legahd
technical) of regulating nonoad engines at Marcellus Shale drilling sites.

5. Health Issues

a. Evaporation and crystallization when combined with other chemicals
which may be used/mixed eite at gasvells cause grountkvel ozone
which have serious heéhlconsequences on people, animals and plants.

b. Compression stations create toxic air that has been linked to illness
c. Unsafe levels of specific emissions andiaion should be prohibited.

d. A study done by The Colorado School of Health found air pohutio
caused by hydraulic fracturing may con
problems for those living near natural gas drilling sites."
(http://attheforefront.ucdenver.edu/?p=2546&utm_source=feedburner&ut
m_medium=feed&utm_campaign=Feed%3A+theforefront+%28%40theFo
refront%29.

e. The state should consider that toxic air pollutants also pose a threat in
determinirg setbacks. One pesrviewed study found high levels of
endocrinedisrupting chemicals in the air during the drilling phase. From

the study: fASelected polycyclic aromat
concentrations greater than those at which prenatgigsed children in
urban studies had | ower devel opment al

http://www.endocrinedisruption.com/chemicals.air.php

Ground level or "bad" ozone is not emitted directly into thelait is created by

chemical reactions between oxides of nitrogen (NOx) and volatile organic compounds
(VOC) in the presence of sunlight. Emissions from industrial facilities and electric
utilities, motor vehicle exhaust, gasoline vapors, and chemicarsshare some of

the major sources of NOx and VQahdare precursors to ground level ozone. The
State is proposing to require that best available technology be used to control
emissions from well paoberations

To the extent Maryland is not preempbgdregulations of the Federal Energy
Regulatory Commission, Maryland will enforce a minimum setback distance of 1,000
feet between a compressor station an@ecupiedobuilding. Data from recent air
monitoring studies of well controlled Marcellus operasarsing the most sensitive


http://attheforefront.ucdenver.edu/?p=2546&utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+theforefront+%28%40theForefront%29
http://attheforefront.ucdenver.edu/?p=2546&utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+theforefront+%28%40theForefront%29
http://attheforefront.ucdenver.edu/?p=2546&utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+theforefront+%28%40theForefront%29
http://www.endocrinedisruption.com/chemicals.air.php

monitoring techniques show concentrations well below health effects levels at 1000
feet

MDE is considering requiring applicantsin certain situations where drilling is
close to communities to demonstrate compliance with &air toxics regulations
COMAR 26.11.15The lasic requirementfr demonstrating air toxics compliance
is to estimate emissionsiseStateprovided screening models or other modeling to
estimate concentrations off of the propeegd $ow that offsi concentrations of
toxic air pollutants are below health protective benchmarks established in the
regulations

6. Reduced Emissions Completions/Green Completions

a. The Draft is lacking in the required u
Compl etionsd industry practice.

b. The proposed Maryland BMP provision for green completions at wellhead
is an important and achievable provision that will greatly contribute to
reducing GHG footprint of gas production activities in the state.

Requiring green completions will provide imgeamt neaiterm reductions
in GHG associated with gas development in Maryland.

c. State regulations should require green completions for fracking, refracking
and workovers, and also incorporate reporting requirements for green
completions, gas bleed limitsr pneumatic controllers, reduction
requirements from storage vessels at the well site, and air toxic
requirements from glycol dehydrators used at the well site.

The draft best practices report mandated the use of Reduced Emissions Completions
for all wells but did not explicitly say that it should also be required fefraeturing.

It will be. A workover ishte process of performing major maintenance or remedial
treatments om gas well. BAT emissions control technology will be mandatory.

7. Detecting ad Repairing Leaks and Fugitive Emissions

a. Gas companies should be required to implement the model leakage
detection and repair (LDAR) program ru
Detection and Repair: A Best Practices
preventabldoss of gas during the transmission and storage and
distribution phases, the methane LDAR recommendations should be
expanded to include transmission and distribution pipelines, pipeline
compressor stations, and storage facilities.

b. The BMPs recommend tha methane leak detection and repair (LDAR)
program must be established from wellhead to transmission line. This is a
strong recommendation and it is vital that it is implemented strongly.

Maryl anddéds | eak detection and repair E
requiring that the programs conform to
guidelines and EPAG6s best practice gui

repair programsthe elements of which include:
i. Written LDAR Program
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ii. Training
iii. LDAR Audits
iv. Contractor Accountabily
v. Internal Leak Definition for Valves and Pumps
vi. More Frequent Monitoring
vii. Repairing Leaking Components
viii. Delay of Repair Compliance Assurance
ix. Electronic Monitoring and Storage of LDAR Data
X. QA/QC of LDAR Data
xi. Calibration/Calibration Drift Assessment
xii. Records Mintenance

c. We urge an approach that leads to a leak prevention planning requirement
and a process of continuous improvement.

The Departments agree that a strong LDAR program is essential and will require
each permittee to develop and implement a plareteal and repair leaks from the
wel |l head to the transmission |Iine tha
however, does not extend to the transmissios.liDE will provide detailed

guidance for the LDAR program, includiggidance ordetection ménods,

frequency of inspections, repair and recordkeep#gas well permit is renewed

every five years during the life of the well, and this provides an opportunity for
improving the guidance and requiring a revised LDAR plan.

8. Recommended Emission Corlgo

a. The minimum state standards should require that permittees adopt these
ten technologies and practices.

i. Green Completions to capture oil and gas well emissions

ii. Plunger Lift Systems or other well deliquification methods to
mitigate gas well emissions

iii. Tri-Ethylene Glycol (TEG) Dehydrator Emission Controls to
capture emissions from dehydrators.

iv. Desiccant Dehydrators to capture emissions from dehydrators
(when the gas flow rate is less than 5 MMcfd and have temperature
and pressure limitations).

v. Dry SealSystems to reduce emissions from centrifugal compressor
seals

vi. Improved Compressor Maintenance to reduce emissions from
reciprocating compressors



vii. Low-Bleed or NeBleed Pneumatic Controllers used to reduce
emissions from control devices.

viii. Pipeline Maintenace and Repair to reduce emissions from
pipelines.

iX. Vapor Recovery Units used to reduce emissions from storage
tanks.

X. Leak Monitoring and Repair to control fugitive emissions from
valves,flanges seals, connections and other equipment.

b. We urge that all of the EPA New Source Performance standards be
included and most importantly they be made mandatory.

Requiring topdown BAT emissions control technology will require thatiherator
implemenBAT control technologies unless it cd@morstrate thatthosecontrol
technologies are not feasible, are epsbhibitive or will not meaningfully reduce
emissions from that componemtpiece of equipment, making it unnecessary to list
the specifically requested technologies and practices.

Applicade EPA New Source Performance Standards are mandatory requirements.

9. The March 2013 CSSD standards appear to be particularly stringent in the area of
air pollution. For instance, their perfor
compl et i ono nbeyt hcaanl el ifindge sftorru cateicentiTheg f f i ci en
performance standard #11 specifies what percentage of drill rig engines should
comply with EPA Tier 4 emission standards by what year.

The Maryland best practices recommendations are consistent Wb CS
performance standard #10. Maryland is probably preempted from making
performance standard #11 a requirement because section 209 of the Clean Air Act
precludes it. CSSD and its members are, of course, free to voluntarily accelerate
compliance dates.

ANCILLARY |INFRASTRUCTURE

1. Gathering lines

a. Standards for the location, materials, construction or testing of gathering
lines must be addressed before permitting is approved in the State of
Maryland.

b. The absence of specific BPs for gathering lines, gas processing units,
compressor stations, or aquifer hydrological considerations are
unacceptable.

c. The Maryland Public Service Commission should adopt standards for the
location, materials, construction tsting of these lines before MDE
approvesCGDP plans or issues permits

d. Significantly stronger and more hazardous volatile components in
unconventional production, compared to standard output in past decades
accelerate pipeline corrosion as well.



e. The repot notes that the Maryland Public Service CommissiorCjPS
regulates intrastate gas and liquid pipelines, and that it appears that the
PSC has not established any standards for the location, materials,
construction, or testing of gathering lines. API hasiblished
recommended practice, RP 80, AGuidelin
Gas Gat her i ng Clandrotaessinayfihdeotvalieh e P S

The federal Pipeline and Hazardous Materials Safety Administration (PHMSA),
regulates interstate gathering lis@&nd the PSC regulates intrastate gathering lines
for pipeline safety. PHMSA has set standards for the dassfallation,
construction,andinitial testingandinspectionof gathering lines that appto

intrastate gathering lines as well as intergt@athering lines. If the lines are
metallic, corrosion protection is required. The location of intrastate gathering lines
is not under the control of either PHMSA or the PSC. The locations of gathering
lines will be addressed in the CGDP.

The PHMSA isn the process of collecting new information about gathering pipelines
in an effort to better understand the risks they may now pose to people and the
environment. If the data indicate a need, PHMSA may establish new safety
requirements for largeliameter high-pressure gas gathering lines in rural locations.
Pending this action, the Departments are recommending two simple and
commonsense requirements: that the locations of the lines be registered through
Miss Utility, and that all pipelines and fittindme designed for at least the greatest
anticipated operating pressure or the maximum regulated relief pressure in
accordance with the current recognized design practices of the industry.

The determination of whether a pipeline is a gathering line casob®licated, and
both APl RP 80 and the PHMSA webpage have helpful information.

2. Compressor station planning is omitted an
planningo in the planning principles.

Page 10 of the draft BP report includébe planning princi@ fiadher e t o
Departmental siting policies (to be developed) to guide pipeline planning and direct
where hydraulic directional drilling and additional specific best management
practices are necessary for protecting sensitive aquatic resources when stresims m

be crossed. 0o This principle applies to |
stations are covered under the CGOPh page 9 of the draft BP report in the
Application Criteria and Scope sectionitstatesi Compani es i ntending

naturd gas resources are required to submit a CGDP for the area where the
applicant may conduct gas exploration or production activities and install supporting
infrastructure (compressor stations, waste water treatment facilities, roads, pipelines,
etc.)foraperi od of at | east five years. oo

3. UMCESAL recommends that applicants wishing to drill wells be required to
notify property owners residing within the established setback that an application
has been filed for development. This notification requirement dradsib apply to
citing of compressor stations and other ancillary equipment. (As outlined in Title
20 of the Md. Code, Public Service Commission Artifld)e commenter
presumably means COMAR Title 28pplicants who wish to construct ancillary
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infrastructire are required to notify all landowners whose property line falls
within the current required setback (1,000 feet.)

The Departments have been unable to locate a recommendation by WGBS

notify property owners Afreasriagd.n@g wiheri n th
Departments adoptddMCESAL recommendation-B, thatthe applicant be

required to notify the owners of any drinking water well within 2,500dfetkte

vertical boreholghat an application has been file€Current regulations require the

apdicant for a well permit to certifyhat the applicant has notified, in writing, each

landowner and leaseholder of real property that borders the proposed drillable lease

area of the applicant's intention to file an application &gwermit to drill a well The

Departments would retain this requirement and add the notification of owners of

drinking water wells within 2,500 feet.

The locations of ancillary facilities, including compressors, will be reviewed in the
CGDP. The Departments will consider redng that applicants for approval of a
CGDP also notify each landowner and leaseholder of real property that borders the
proposed drillable lease area and any other location where ancillary infrastructure
will be located. There will be opportunities forighie participation in the CGDP

review process.

4. Should include the statement, AAny furthe
capacity to exceed the designed limits will not be allowed without a plan for a
complete upgrade of the pipeline to newer expettedx i mum pr essures. O

Pipelines should not be operated above design linffitsew regulations for pipelines
are adopted, the regulations generally specify whether they apply to existing
pipelines.

5. Comment: This statemefrom the draft reporis incorrectil n t he past, gat
lines were generally small diameter and did not operate under high pressure.
PHMSA has recognized that lines being put into service in shale plays like the
Marcellus are generally of much larger diameter and operating at highsupe
than traditional rural gas gathering lines, increasing the concern for safety of the
environment and people near operations The r ur al gat hering | i1
Accident Dome underground storage wells are under very high pressure when gas
is being ifected into the wells during warm months and extracted during the
winter months.

The statement was adapted from this sentence in a PHMSA FAQ on gathering lines:

AThe | ines being put into service in the v
Barnett aml Bakken are generally of much larger diameter and operating at higher

pressure than traditional rural gas gathering lines, increasing the concern for safety

of the environment and people near operati.i
connectedd the Accident Dome underground storage wells would be classified as

gathering lines or transmission lines. In any event, the statement is qualified by the

word figenerally. o

6. There is aneed to ensure proper regulation of rural compressor stations that may
not be regulated by the federal government.
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Rural compressor stations that are part of interstate pipelines are regulated by
PHMSA and FERC. The locations of compressor stations on gathering lines and
intrastate pipelines will be addressed in the CGOFampressors, if large enough,
also require air permits from MDE.

CHEMICALS
1. The State should prohibit the injection of any toxic chemical into the earth.

Almost all substances, including water anaheralsessential to human health, are

toxic at some doselhe best practices recommendation was that the applicant would
disclose the identity of each chemical to be used in drilling and fracturing, including
trade secret chemicals, to MDE. Only approved chemicalklibe used. The best
practices will be reded to provide that the maximum amount of a chemical expected
to be used, as well as the identity of the chemical, must be provided to MDE with the
permit application.

Wastewatercan be disposed af deep injection wells. Class Il wells inject fluids
associated with oil and natural gas production. There are no Class Il wells in
Maryland, and it is unlikely that any could be established because the geology is not
suitable. If deep well injection is found to be feasible in Maryland in the future, the
public will have opportunity to participate in the permitting process. EPA has
established regulations for Class Il wells that are designed to protect drinking water.

2. Information about toxicological profiles and epidemiological evaluations,
exposure riskgprotective equipment and protective measures for every chemical
used should be provided to MDE, DHMH, workers on site, persons living
adjacent to the site, health professionals, and emergency responders.

The recommended best practices address the need for having information on
hazardous chemicals available and provided to MDE, emergency responders, health
professionals and the public. This will be accomplished by requiring the applicant
for a drilling pemit to submit Safety Data Sheets (SDS) to MDE and the local
emergency response agency for every hazardous chemical that is expected to be on
site at any stage of the operation. MDE will consider posting all of the SDSs on its
website as a way of makingetimformation available to persons living adjacent to the
site and the public generally.

The required content of the SDS includes:
Identification

Hazard(s) identification
Composition/information on ingredients
First-aid measures

Fire-fighting measures

Accidental release measures

Handling and storage

O O O 0o o o o o

Exposure controls/personal protection
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o Physical and chemical properties
o Stability and reactivity
o Toxicological information

3. A company should have to fully disclose the identity of all chemicals to be used
in advance of their use.

The proposed best practice was to require disclosure of all OSHA hazardous
chemicals. The Departments have reconsidered and will require the disclosure of all
chemicals that the applicant expects to use on the site.

4. Disclosureshouldno be | i mited to OSHA fAhazardous
The Departments agree and have altered the best practice.

5. After the well has been drilled and hydraulically fractured, a company should
have to disclose the identity and amount of every chemical used. Theatiform
should be posted for each well on a publicly accessible and searchable website.
Disclosure of chemicals on FracFocus is not sufficient, but it should be
mandatory.

The permittee would be required to provide a complete list of chemical names, CAS

numbers, and concentrations of every chemical constituent used in HVHF. If a claim

is made that the composition of a product is a trade secret, the permittee must provide

a list, in any order, of the chemical constituents, including CAS numbers, without

inki ng the constituent to a specific produc
website. The Departments will revise bestpractice to require disclosure on

FracFocus, so that the FracFocus data base can be more nearly complete and useful.

6. The State shdd require the use of unique tracer chemicals in hydraulic fracturing
fluids that would allow identification of the source of any contamination.
Currently, radioisotopes, nano iron, and DNA fragments are being examined as
potential tracers. Although eaapproach has limitations and a timeline for
effectiveness, they may be useful in detecting leaks and failures or accidents in
the future.

Research is ongoing to identify potential tracers and evaluate their usefulness. In the
future, the Departmestvill consider whether to require the addition of tracers to
fracturing fluid.

7. If the companies refuse to list their proprietary chemicals then the State should
mandate tracers to track the migration of and source of contaminants.

The proposed best practiceswia require companies to disclose proprietary
chemicals or refrain from using them in Maryland.

8. Longterm monitoring of surface water and groundwater should be mandated for
the tracer chemical and other constituents of fracking fluid. Groundwater moves
very slowly.

The State agencies will develop standards for monitoring during operations at the
site, including production.

C-13



9. Trade Secret issues
a. The State should not recognize any claim of trade secret.

b. If the State recognizes trade secrets, there should be a presumption against
the claim of trade secrecy and the burden should be on the claimant to
prove the claim by clear and convincing evidence. The State should
develop an administrative mechanism byickhany citizen can challenge
a claim of trade secrecy.

c. The State should provide a way for health professionals to access trade
secret information simply and immediately.

d. The use of confidentiality or nesisclosure agreements should be
prohibited.

A trade secret is a kind of intellectual property and is protected bZtmestitution.

In addition, trade secrets and other confidential commercial information are
protected by State statutes. The Departments are not free to make an exception for
one type ofrade secret. However, the best practices report recommended a process
whereby the burden would be on the claimant to substantiate the claim. Even if the
claim is valid, the applicant will have to disclose the identity of the trade secret
chemicals to MEE. A process exists under the Public Information Act to challenge
the withholding of a document on the grounds of trade secrecy.

The best practices also recommended rules for disclosure to health professionals
similar to the rules applicable under the O&Hazard Communication Standard
(HCS). According to the Maryland Occupational Health Division, the HSC has been
used in Maryland without significant difficulties. Upon further consideration of
comments, however, the Departments are revising the recoratioendoncerning
disclosure to health professionals to reduce the burden on the health professionals to
obtain the information and to allothe health professional to communicate the
information tothe patient and other health professionals. Disclosutestdth
professionals is not limited to those treating individuals; it can also be made
available to epidemiologists and others with legitimate need. The best practices will
be clarified on this point

Confidentiality or nordisclosure agreemengse necessary to protect legitimate
trade secrets.

10. Fracking fluids should be tested before and after injection to establish toxicity and
evaluate potential harm.

The potential harm of fracking fluids can be evaluated based on the chemical content,
whichwill be disclosed to MDE with the application for a permit. As noted in the

draft best practices report: ifnWastewater
contain high levels of total dissolved solids (TDS), fracturing fluid additives, metals,

and naurally occurring radioactive materials. Typically, flow back contains

significant concentrations of dissolved sodium, calcium, chloride, barium,

magnesium, strontium, and potassium. It can also contain volatile organic
compounds. O C u tdueifrongtregtmeit bf dlowbaakakd,produeed

water, and any equipment where scaling or sludge is likely to occur shall be tested for
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radioactivity and disposed of in accordance with law. Otherwise, the flowback can
properlybedisposed of in injection wel

At this time, Maryland does not allow flowback or produced water to be discharged
to waters of the state, even with treatment. If EPA is able to develop pretreatment
standards for these wastewaters, Maryland will consider whether to allow these
wastevaters to be sent to a wastewater treatment plant.

THE COMPREHENSIVE GAS DEVELOPMENT PLAN
Regulatory process and mitigation

1. We concur with MDEG6s view that the CGDP s
and its preparation is a prerequisite to an applicatioa feell permit.

TheDepartmentsagreethat the CGDP should be mandatory; however, for the
reasons explained below, the Departments now propose to allow a limited number of
exploratory well permits before the completion of the CGDP

2. Itisnot clear whethethe State can actually require a CGDP, or if the
requirements will be undermined by judicial decisions. Without the CGDP, many
protections will be lost.

The Departments believe thdDE has the legal authority to require a CGDP. The
Departments agrethat it is a key elemend ensure adequate protectioif it were
invalidated or rendered ineffective, the Statsuld need to reevaluate the options for
adequate protection anday decide that HVHF should not be permitted in Maryland

3. Accordingthedraft eport, Al f the State determines
regulatory requirements and, to the maximum extent practicable, avoids impacts
to natural, social, cultural, recreational and other resources, minimizes
unavoidable impacts, and mitigates remainmpacts, the State shall approve the
CGDP. 0 How will Aithe maxi mum extent pract
should describe a threshold at which it would reject a CGDP if it determines that
impacts are not sufficiently minimized or mitigated. How dibesstate plan to
bal ance the various interests and deter mi
requirements and, to t hWilltmeaconomom extent p
burden on an applicant be part of the determination?

It is not possible to establishtlreshold of impacts that would require disapproval of

the CGDP because every situation will be unique. Development and evaluation of the

CGDP will involve a balancing of the interests of the local residents and community

with the rights of property owngiand leaseholdemnd impacts to the environment

and public health The engineering and operational standards will apply to all well

permit applications, and will serve to controltheimpadish e t er m fipracti cat
someti mes intecpretbedbasdionkbati whbut wundue
economic burden on the applicant can be considered, but is not determinative.

4. Approval of a CGDP should not amount to a-ppproval of a gas drilling permit.

Approval of the CGDP is not pi&pproval of a ga drilling permit; rather, approval
of a CGDP is a prerequisite for the filing of an application for an individual
production wellpermit, which must be at a location approved in the CGDP.
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Decisions on applications for individual gas drilling permits Wil made based upon
the information submitted in the individual application and the applicable rules and
regulations

5. There should be no Afast trackingo of
merely because the locations of wetlands impacts and watenddipadplain
impacts have been identified in a CGDP. Fast tracking and expedited review
shortchange the local citizens.

For wetlandsand waterwaypermit applications, the Department sometimes requires
an alternatives analysis of the proposed projeatiuding the "no action" and other
alternatives that avoid and minimize adverse impacts on wettntigvaterways
resourceswith the analysis including an evaluation of alternatives that have the least
impact on public safety, adjoining properties, ahd aquatic environment. Although
the CGDP will provide valuable information necessary for MDE's review of a
wetlands and waterways permit application, additional information may be
requested, on a cad®-case basis, related to the State's alternativesyess or

other information requirements regarding avoidance and minimization of impacts to
wetlands and waterways resourcdhe CGDPdoes not in any way excuse
compliance with any of the procedural or substantive requirements oetlands

and waterwgs permits, and local citizens will be afforded all of their public
participation rights.

6. When can the collection of thieo years of baseline monitoring begin relative to
the submission or approval of the CGDP?

The collection of thewo years of baseline monitoring can begin at any time. Because
the collection of this sitepecific data will be expensive, it is unlikely that the
applicant for a CGDP would begin this monitoring until the applicant was confident
that the location of the dling pad would be approved. The applicant could,
howevertake a chancen approval of the CGDP and initiate the baseline

monitoring before submitting a CGDP for approval

7. Can the applicant apply for an individual well permit immediately after approval
of the CGDP?

The applicant can apply for an individual well permit for a well site in an approved
CGDP, but the application will not be complete until the applicant submits the 2
years of baseline monitoring.

8. We believe that the development of a comprehengas development plan has
the potential to not just protect natural, cultural, social and recreational resources,
but it could end up saving the gas drilling companies significant development
costs due to increased efficiency. In order to make thefU S&DPs more
attractive to industry, particularly if CGDPs are not made mandatory, we would
support the use of expedited permits and approvals.

The State expects that a high quality CGDP will minimize the need for costly and time
consuming permitting presses by virtue of avoiding and minimizing many of the
environmental impacts upfronlthough the CGDP will provide valuable

information necessary for MDE's review of permit applications, additional
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information may be requested, on a chyecase bas. The CGDP does not in any
way excuse compliance with any of the procedural or substantive requirements of
other permit programs.

9. Wewould support the conservation of high value forest through easement or fee
simple acquisition as a mitigation option forglamentation of the nroetloss of
forest recommendation given the lack of land in Western Maryland for
reforestationWe would recommend that the definition of high value forest
include inholdings within state forest lands, parcels surrounding existgey la
protected tracts of forest, and key connectors and corridors linking large forest
blocks.

These are good suggestions and will be considered.

100AAvoid, minimize and mitigate i mpact on r
Section IV does not address igétion.

Each permitting program has specific mitigation requirements. In addition, the
resource agencies work together to identify the most appropriate mitigation
requirements based on the specific impacts. Mitigation is approached on-byease
case bais to ensure that all impacts are adequately addressed.

Effectiveness

1. The study is unclear about how the cumulative impact of shale gas development
by multiple companies will be considered in the review of CGDPs.

Even the first CGDP wilbrovide morenformation about cumulative impact than any
individual well permit application. Subsequent CGDPs will provide additional
opportunities to evaluate and reduce the cumulative impact, for example, threugh co
location of infrastructure.

2. We support the recomendation for a Comprehensive Gas Development Plan
(CGDP) to be prepared by the gas industry that plans for a development area prior
to considering each individual well. Such an approach makes sense for
maximizing efficiency and minimizing potential impadb water quality of
source and receiving waters.

TheDepartmentsagree.

3. Using a Comprehensive Gas Development Plan will concentrate the adverse
impacts of shale gas development in a few places, creating intolerable levels of
negative impact on those whwe there.

The goal of the CGDP is to reduce the cumulative impact of shale gas development

by minimizing the number of well pads, roads, and pipelines, and by locating these

surface disturbances in areas that will be least impacted by them, consitdeting

the ecological i mpact and the impact on pe
exampl e0 pr e s-4aftheEshlaman réportgvithr54 wells on 36

contiguous acres of pads is not a real world scenario, nor would it ever be permitted

if it resulted in extreme impacts to residents or to a community. The process of

developing and approving the CGDP will provide an opportunity for considering the
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potential impacts of different development scersari@oncentrated development will
not be approved dhe expense of the well being of residents.

4. Integrated CGDPs (involving more than one company) are merely encouraged,
not required. This does not protect the

One company may prefer to defer gas development in Maryland, while another
wishes to move forward. It would not be fair to prevent a comfranysubmitting a
CGDP just because a competitor was rezdyto proceedvith development of its
(the competitorés) hol dings

Mapping and Shale Gas Development Toolbox

1. The CGDP shouldequire geological mapping to cover the potential existence of
fault lines.

Most companiesonductvarious types of geological mapping prior to developing a
drilling plan in order to determine where fault lines occur and how this will affect
HVHF productio rates. The Departments have decided that they will require, as
part of the CGDP, that the applicapérform and submit a geological investigation to
locate existing faults and fractures and abandoned wells in the area covered by the
CGDP. A similar getogical investigation may be required for the limited number of
exploratory wells that may be permitted without a CGDP.

2. The CGDP will not be effective unless the data that goes into it is reliable. Data
collected by the industry should be compared to ihalependently collected or
confirmed by MDE and DNR, especially if two or more companies participate
jointly in the development of a CGDP. Industry data should not be accepted
without verification.

Most of the data to be considered for a CGDP will badhé State has collected and
provided to the applicant and the public, including GIS data. The exceptiethat

the applicant must also perform a rapid field assessment for unmapped streams,
wetlands and other sensitive aressd submit geological nvestigation to locate
existing faults and fractures and abandoned wells in the area covered by the. CGDP
The adequacy and reliability of that data will be considered by the DepartniEms.

full Environmental Assessment will be done in connection hatlapplication for
individual well permits. There is no two year planning requirement for the CGDP;
the application for an individual permit must include two years of background data.

3. The State should develop maps showing where Marcellus gas development,
including ancillary operations, is and is not to be allowed. Wetlands, flood plains,
steep slopes, rivers and streams, lakes, outcroppings, and local topographic
features should be shown.

The Shale Gas Development Toolbox will include maps with a signiicaunt of
information on these areas.

4. The Toolbox should include complete hydyeological data for all fracturemck
strata over Marylandbs Marcellus shale de
underground aquifers and understanding their movements. Ticeeaccuracy
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this data should not be collected by the applicant, but by contractors approved by
or employed by the State.

This would be valuable information for all areas of the State, and some research

along these lines was recommended inréportsof the Advisory Committee on the
Management and Protection of the Stateds W
expensive and hast been fully fundedThe State is pursuinthpe studies inphases.

As the iformation is developed, it will be published and potentially added to the

Toolbox if it is suitable for such purpose.

5. The Comprehensive Gas Development Plan should also enalueliew of all
past land uses, local and State Comprehensive plan consistency analysis and
relevant information about local zoning and land development regulations.

Past land uses that include drilling or subsurface coal mining will help inform the
CGDP and where this information is available, it will be provided. The Shale Gas
Development Tool box will work with local governments to provide the appropriate
links to program, zoning and land development regulations. The Toolbox may
include mapping ata from local governments if it is available.

6. MALPF preserved property and MALPF easements should be considered in
planning and mapped in the toolbox.

This information will be included in the Toolbox.
Alternatives for exploratory wells

1. We need a set ¢émporary regulations that will allow for exploratory wells to
guantify the quality and quantity of the gas underlying the shale play in Western
Maryland.

2. The CGDP should be voluntary and should not apply to exploratory wells. It is
not reasonable to reme the development of an extensive plan for long term
development in areas where there is no information on the viability of the project,
or indeed if the Marcellus formation in the area would support such a
development. It would also make sense to megemme basic information before
doing any initial drilling and then requiring a very detailed document before
production can occur. If an exploratory well is allowed and it produces gas, it
should be permitted for production.

3. While a CGDP is reasonable ertremely large acreages like the Pennsylvania
state lands, no one in our organization can visualize how such a thing would work
when a thousand landowners may be involved and there are no proven reserves
here to encourage a company to engage in suabcags. At the very least, the
industry needs to be permitted to drill enough wells under temporary restrictions
to prove the reserve before they are required to jump such a hurdle.

4. We have serious concerns about a mandatory Comprehensive Gas Development
Plan (CGDP) for at least five years. This requirement is premature; requiring it
after a company has drilled initial exploratory wells would make much more
sense. Shortening the time frame to two or three years would also allow for more
accurate forecastin@ifurcating it to provide some basic information before
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doing any initial drilling and then requiring a very detailed document before
production can occur would be practical. It would also allow for a significantly
more substantive and accurate long t&€@DP being submitted.

5. Without validating the need for a mandatory CGDP, a more practical approach
would be the permitting of one or more exploratory wells in accordance with
current state regulations to allow operators the opportunity to determine the
feasibility of further development. It should be noted that to begin the process of
drilling an exploration well, the operator must dedicate approximately four years
of resources and expense before obtaining any information on the viability of
production fromthe Marcellus formations in Maryland. This timing assumes the
noted policies, maps, and toolbox are in place.

Drilling and hydraulically fracturing an eploratory wellwould haveimpacts similar

to drilling and fracturing aproduction well Moreover, ifan exploratory well shows
good vyield, it will probably be converted to a production well. For this reason, the
Departments initially proposed that CGDPs should be required for anyi well
exploratory, offset or production. Commenters noted that basianatmn that can
only be obtained by an exploratory well would be necessary before a company could
write a CGDP. If a company were required to prepare a CGDP before drilling
exploratory wells, there would be a high likelihood that the information obtained
from exploratory wells would necessitate a substantively different CGDP. In the
informal solicitatiori® of Commissioners on their reactionsthe draft plan, 8 of the

12 Commissioners who responded indicated that it might be appropriate to allow a
certain number of exploratory wells before requiring the submission of a CGDP.

The Departments are therefore proposing that one exploratory webealrilled

within a circular area having a radius of 2.5 miles centered at the exploratory well.
The same location restrictions and setbacks required for siting production wells will
be required for exploratory wells. No additional wells, exploratmrproduction,

can be drilled within that area until a CGDP has been approved. Absent a
determination by MDE that the exploratory well can be connected to a transmission
line without any adverse impact on wetlands, forest, or nearby residents, the
exploraory well cannot be converted to a production well until a CGDP for that area
is approved.

CGDP timeframe

1. The CGDP adds a time consuming and expensive planning for a driller who may
not even have obtained the leases, options, rigfatgy and other przerty
rights. It may have minimal environmental benefit. The standards for approval are
ill defined and the process could drag on and even be appealed to a court.

The State will provide criteria, mapping information and guidance upfront so that
drillerswill have all of the information they need to make wise real estate and leasing
decisions. This should actually improve the ability of a driller to develop an
acceptable plan and have it readily approved since there will no unanticipated
conditions or castraints.

%0 www.mde.state.md.us/programs/Land/mining/marcellus/Documents/Survey Commissiinaipdf
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2. The time frame for a CGDP should be shortened to two or three years to allow for
more accurate forecasting

If exploratory wells are allowed without a CGDP, as described above, a five year
timeline is not unreasonable.

3. Why should a CGDP that gers only five years of development remain in effect
for ten years?

Many factors could cause a company to delay implementation of its CGDP. The
Departments think that allowing 10 years is reasonable.

4. According to the UMCESAL report the average well pawll be in place for at
least 30 years. According to this report, the plans will remain in effect for 10
years. Five years does not seem sufficient given the-@ngn nature of this
activity.

It is important to choose good locations for well pads becthesewill be in place

for a long time. The CGDP will identify the locations of surface disturbances such as
well pads, pipelines and roads. Permits to drill wells will only be approved if the
locations are consistent with an approved CGDP. To estabéshlocations, the
company would have to go through the CGDP process again.

5. The report indicates that an approved CGDP will remain in effect for 10 years.
We recommend a provision for renewal be added to the report language.

The Departments agree that ormewal for an additional 10 years can be grantied i
the resource information is updated, and the locations initially approved do not
violate any more recently enacted location restrictions or setback requirements.
However, if a company has compiled aaetof serious violations or has failed to
remediate any spills or releases properly, MDE can deny a renewal request.

6. Agencies should review the approved CGDP plan at the 5 year point to ascertain
whether any environmental conditions have changed thatiweglire a CGDP
modification.

While this might add additional environmental protection, its usefulness must be
balanced against the legitimate need of a company to make long term plans. An
approved CGDP will be a public document, and anyone undertalkitigties in the

area covered by a CGDP should be aware of it. In the event an application for an
individual well raises serious environmental concerns, it may be possible to deny the
permit or add protective provisions to the permit.

7. If one looks at theomplete requirements to obtain a drilling permit, the permit
would require the development and approval of a five year CGDP plan, followed
by a lengthy approval process. The total time for the development and approval of
a CGDP plan is estimated at a mam of 18 months. Assuming approval of the
plan, this would be followed by a minimum two years ofgeselopment
baseline data collection (pages 44 ant) Bn groundwater, surface water, and
both aquatic and terrestrial ecological resources prior siroby approval to
drill the initial well. The total time to perform the baseline study and obtain state
approval is estimated at 28 months.
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It is unclear how the commenter arrived at a minimum of 18 months to develop and
approve a CGDP. As currently proged, therocess gives thgtate 45 days to

review the initial submission and provides a maximum 60 day period for facilitated
stakeholder review. There may be additional reiterations of the planning, depending
on the quality of the initial CGDP submissi Following the facilitated stakeholder
review, there will be notice and a public meeting to present the CGDP. Following
that, the applicant can present the CGDP to the Department for approtal.

applicant is free to begin baseline monitoring befibwe CGDP is approved, but this
would be a costlyndertaking that may need to be repeatete location of the pad
were to bechanged before final approval of t&DP.

Public review process
1. The industry may ignore viable alternatives.

A reasonable mmber of alternatives should be considered, and reasons should be
given for rejecting alternatives.

2. When does the stakehol der review of t he C
initial review?

The State agencies and local government agencies will reviewta ppl i cant 6s dr
CGDP and provide comments to the applicant within 45 days. Following receipt of

the comments, the applicant may wish to revise the draft CGDP. For this reason, the
mandatory public review and approval process will not begin untiapgpicant

informs the agency that the draft is ready for public review

3. This stakeholder review should not take place only at the request of the applicant.

The stakeholder review process is mandatory. It will not begin, however, until the
applicant inforns MDE that the draft is ready for public review.

4. There should be adequate time for public review of the CGDP after the
completion of the stakeholder group process, and the applicant should be required
to provide notice to the public.

Notice will be givend the public that the CGDP is available for review and comment

and the date of a public hearing at which it will be presented. A comment period of 30

days beginning with the publication of notice will be provided, but the Departhent

the Environmentnay,in its discretion, extend the comment period. Although the

CGDP is not a fApermito becactivlygingerteraldoes not
underSection 58204 of the Environment Articleghe applicant for a permit pays the

cost of the newspaper nogi, andthe Departments/ould anticipate that this would

be the case for the CGDP

5. Who will be responsible for determmgw h o wi | | be part of the
groupo, how will stakeholders be identifi
who will payfor the facilitated process? Does this include landowners on
adjoining properties, who will also be adversely affected by noise, lights, air
pollution?
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We envision that DNR will be responsible for identifying the stakeholders, organizing
the meetings, anselecting the facilitator. The costs will be borne by the company
that submitted the CGDP.

6. Local planning, historic preservation, and heritage groups should be included as
stakeholders.

For a specific CGDP, these groups would be considered stakeholders.
7. Requiring the local governments to respond to a plan within 45 days is too short.

The 45 dayeview period should be sufficient to allow for a preliminary review that
would spot red flags like noncompliance with a county or town ordinance. Local
government would be included in the stakeholder group and be able to participate in
that process aftethe end of its preliminary review.

8. 60 days to review a comprehensive plan such as these with as many stakeholders
as these is exceedingly and totally unrealistic. There needs to be a lengthier
period of time.

With the toolbox information and a skillfigcilitator, the review could very likely be
completed in 60 days or less. If experience proves otherwise, the time could be
extended.

9. This should include the stateméfit mi ni mi zati on of i mpact on
population and existing concentrated hupaoapul at i on centerso as
considerations.

The Departments agree that impacts to existing human populations and existing
concentrated human population cemstareextremely important to consider. Many
of the setback requirements are intendedddrass these conflictSthe Departments
also believe the inclusion of a facilitated stakeholder review and public comment
period as a key step in the CGDP will provide an important venue to communicate
these concerns to industry and to identify solutibtias will avoid and minimize these
impacts.

10. Allow applicants the opportunity to provide opportunities for meaningful public
input in predevelopment stages.

The CGDP requires a facilitated stakeholder and public review of the proposed plan.
The State wilteview the submission in light of the stakeholder and public comments.

Planning principles

1. Will the State consider approving a CGDP near or adjoining state lines where
regul ations in the adjoining state do not
process and regulations?

Maryl andds jurisdiction does not extend be
a CDGP to address activities outside Maryland. Any CGDP for activities in
Maryland will be considered on its merits.
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2. The planning principles for the @ should not reference state policies that
have not yet been enunciated, such as using directional drilling for stream
crossings and siting compressor stations.

The State develops and revises many policies, and will continue to do so. We should
not limitthe planning principles only to policies that have already been developed.

3. The planning el ement ASequence of well dr
places priority on locating the first well pads in areas removed from sensitive
naturalresource al ueso i s fl awed. 't i mplies tha

sensitive natural resources.

There are setback requirements and other practices to protect sensitive resources.
This planning element embodies the idea that, if we are to learn thabaignpof

the regulations should be changed as a result of incidents, we would prefer those
incidents occufar away from sensitive resources.

4. We commend and strongly support the requirement for comprehensive gas
development plans (CGDPs) to address sigsges at the landscajme
watershedscale. The CGDP approach addresses environmental impacts at a
regul atory scale appropriate to the state
piecemeal permitting, is inadequate for minimizing adverse landscape smpact
Further, comprehensive gas development planning is a necessary tool for
minimizing habitat losses and fragmentation, twowftop priorities for better
practices in the gas industry. In light of these considerations, we find it essential
to establishihe type of comprehensive, systematic approach outlined in Section
Il of the BMPs document.

The Departments agree.

5. Westrongly endorse the Planning Principles set forth. These principles provide a
proper framework for BMP development in the context ofctirge in Executive
Order 01.01.2011.11 to determine whether and how shale gas development in
Maryland might be accomplished without unacceptable adverse impacts to public
health, safety, the environment and natural resources.

The Departments agree.

6. The sudy proffers no Marcellus gas drilling on slopes greater thgrefdent
consideration should be given to using a range gfetfenti 15 percentso
assets and resources deglape can be better protected.

There can be no drilling pad on land with apsbogreater than 1percent The sites
proposed for pads in the CGDP will be individually reviewed and slopes less than 15
percentwill be evaluated for suitability.

7. The Comprehensive Gas Development is one of the most important and
innovative aspects¢fhe Commi ssi onés report and addr
concern for the landscape scale impacts of unconventional shale gas development.
The Nature Conservancybd6s Pennsylvania Ene
2010 highlighted these potegitimpacts and called for comprehensive planning
to minimize these cumulative impacts. The need for landscape level planning has
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also been identified by the Pennsylvania State University and the U.S. Geological
Survey as important in controlling the impaétom shale gas development. We
would urge that Comprehensive Gas Development Plans be mandatory and not
voluntary.

TheDepartmentsagree.

8 The recommendation is to Asubmit a CGDP f
conduct gas expl oWeeetommend tlearthe preacbd definedi o n . 0
as that which can be served by shared infrastructure without having to over extend
that shared infrastructure to the point where it makes no economic or ecological
sense.

While the State encourages companies to sbsisting infrastructure, it cannot force
companies to participate with each other n
planning efforts to a specific geography.

9. Itis not clear whether thercentimit on surface development within a high
value waterised applies to all development within the watershed or just the
surface disturbance caused by gas development. If it applies to gas development
over and above existing surface disturbance, high value watersheds that already
have some development may be aoged even with the @ercentimit. If this is
the case, additional mitigation measures may be needed or that watershed should
become off limits to gas development.

The recommendation of the UMCES. reportthat activities be limited to 1 to 2
percentoMar y | and 6 s hds heerdwidslpisintegpreted. The actual
recommendati on was tdédvadpment@ncloding al tvell pagls, sur f ac
access roads, public roads, etcguld be maintained at less thamp@rcentof the
watershed area in higvaluew a t e r s WMC&ESAL teporf! at 6-14. TheState

has limitedand use authoritythe authority to enact zoning, subiion, and other

land use restrictions lies with the counties and municipaliblevertheless, the
Departments adopt thiecommendation as a planning principle to be followed in the
CGDPand to be used as a performance measlihe recommendation wasdaal on
empirical evidence that aquatih@bitat and aquatic diversity become degraded by
stormwater runoffvell beforethe percentage of impervious surface reaches 10
percentand that brook trouare almost never found in watersheds where impervious
surface exceededpercent The loss of some species, particularly stream
salamanders, can occur in watersheds with onlyp@r@entimpervious surface. The
UMCESAL researchshowed a relationship bgeen the amount of impervious
surface in a watershed and degradation of the stream. In order to provide an
adequate margin of safety, UMCES recommendegex@ntsurface development
threshold which they note can be achieved througis¢hsible applicgon of best
practicesand comprehensive planning. The UMCES research relied in part on
studies and analysis provided by the Department of Natural Resources:

q Fact Sheet: Impzts of Impervious Land Cover on Maryland Stre¥ms

1 www.mgs.md.gov/publications/report_pages/ADMIN-A201.html
32 \www.dnr.state.md.us/streams/pdfs/ImperviousFactSheet.pdf
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9 S.A. Stranko et al. 2008. Brook Trout Declines with Land Cover and
Temperature Changes in Maryland. North Americaardal of Fisheries
Management 28: 122823233

10. Maryland should not permit fracking to go forward in areas of the state, like
Garrett County, where adequate land use protections are not in place.

This is a matter that should be addressed by local goversm@&iie State agrees that
local conprehensive planning and zoninguid providesignificantcontrol over

where HFHV occurs. The State hdsoaproposed a rigorous set of best practices
and setbackestrictions that will be highly effective in minimizirgyrim to the
environment, economy and public health.

11.(B), (4), APreferentially |l ocate operatio
for industrial activity. o Departments sho
drilled in industrial parks to assuminimal landuse conflicts.

The Departments would prefer the first wells be drilled on the least sensitive lands

but the State does not have the authority to mandate this.

12.1t would appear useful, during both CGDP development and review, to consider
the radeoffs between trucking of water and use of water pipelines (e.g., traffic
vs. land disturbance impacts).

The Departments agree that these issues should be considered at the CGDP stage.

13.The Pittsburgtbased Center for Sustainable Shale Development (CEB&D)
generated an interesting fAperformance st a
an NArea of --Rbichicovens b@thAle Rertical and horizontal legs
of the plannedwelb A mong ot her stipulations, the s
comprehensive chacterization of subsurface geology, including a risk
anal ysis66 as related to Aconfining | ayer
fracturing fluidd. [ SOURCE: CSSD Per for ma
This Apracticeodo i s o fatesaatledontfoeersyabauin si der at
possible migration of fAbad stuffod to fAgoo
depths.

Most companiesonductvarious types of geological mapping prior to developing a
drilling plan in order to determine where fault lines acand how this will affect
HVHF production rates.The Departments have decided that they will require, as
part of the CGDP, that the applicapérform and submit a geological investigation to
locate existing faults and fractures and abandoned wellssimtea covered by the
CGDP.

14.Recent reports from western US fracking sites call our attention to the possibility
of frack hits, blow outs that occur when a second drilling and fracking operation
goes off course and leads into a drilling hole already inatieer. The combined
pressure results in the expulsion of fracking fluids under great pressure and spills
occurring over a much wider area than would have happened if the second drilling

% http://clear.uconn.edu/projects/TMDLU/library/papers/stranko_etal_2008.pdf
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operation had not "hit' the previously existing ofiéis calls intoquestion the
wisdom of the Report's siting of many multiple wells on one fracking pad.

The Departments understand that drillers carefully plot the locations of their vertical
and horizontal boreholes reducing the risk that wells drilled from the same/pald
touch. There is a risk that a well will be drilled and contact an historic well that has
not been properly closed. By requiring the identification of historic and abandoned
wells during the CGDP process, this risk can be reduced.

15.The State is proming a planning principal that the drilling activities comply with
local law and regulations, including zoning ordinanc@mce the plan is
reviewed by the State, how will this determination be made?

During the initial review of the CGDP, local goverants will have an opportunity to
review the plan to determine if the drilling activities comply with local law and
regulations. In addition, when applying for an individual well permit, the applicant
must produce written approval by the local zoning arithdhat all local planning

and zoning requirements have been met. COMAR 26.19.01.06C(11).

16.Reduce land use conflicts with adjacent properties. ot ect Mar yl andds p
agricultural soils and prime farmland.

Avoidance of prime agricultural soils afidrmland is desirable, but it must be
weighed against impacts on forests and sensitive ecological areas.

Compressor stations, gathering lines and other supporting infrastructure

1. Local zoning may not be honored because FERC can overrule local zoning by
preemption.

The Federal Energy Regulatory Commission has jurisdiction over interstate
gathering lines, transmission lines, compressor stations and storage facilities. The
commenter is correct that FERC could overrule local zoning for the siting of those
interstate facilities and infrastructure. FERC does not have jurisdiction over the
locations of well pads or wells, or intrastate facilities.

2. Changing the location of a compressor station or pipeline should require a formal
modification to the CGDP.

This isa complicated issue because of the shared federal and state regulatory

authority over transmission lines and compressor stations. The Departments will
inform FERC and the PSC of natarelgassol e of t he
development regulatory processhose agencies may not be bound by the CGDP,

but will certainly consider the CGDP.

3. The agencies should adopt a clearinghouse strategy that would bring the PSC into
the permitting process for the CGDP. The agencies and the MSAC should review
the proces$or permitting, siting, construction and operation of all pipelines and
ancillary development outside of the CGDP process.

The CGDP is not a permitting process, but rather a planning process for approving
locations in advance of permitting. The PSC hasuathority over the location of
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pads or gathering lines The commenterds suggestion goe
Executive Order.

4. | advise caution on location of pipelines along roads because of the explosion
hazard.

The explosion risk of properly inskadl and maintained underground pipelines is low.
Modifications to the CGDP

1. If the applicant increases its total surface disturbance Ipg&@ntor greater the
applicant should be required to resubmit their application for the CGDP and begin
a new theprocess. Those applicants that increase their operations by less than 20
percentshould be allowed to modify the existing application.

The CGDP will establish the locations of the pads, pipelines and roads, but will not
specify the details, such as theamdvered by the pad or the width of the road,
except where those details are necessary to assure that harm is mitigated to the
maximum extent practicable. The draft best practices report recommended that
AiSignificant modification to the original plan,duas a change in location of a

drilling pad, or the addition of new drilling pads, will require the submission and
approval of a modified CGDP application. Modifications that cause no surface
impact, such as the installation of additional wells on antiexjgad or a change in

the sequence shall be approved by the State upon request of the applicant | f t h e
applicant disturbs more surface by widening a road, for example, there would be no
need to modify the CGDP unless the width of the road had bedigstd to protect

a sensitive area. The Departments judge these to be reasonable provisions.

2. Adding wells to a pad should require a formal modification to the CGDP.
Additional wells on a pad would still have greater social and environmental
impact and ould create intolerable levels of negative impact on those who live in
the "sacrifice zones."

Any new wells added to a pad will require the filing of a new individual well permit
application which would include a public comment process to address thercsd
the affected, nearby residents.

CONTAMINATION OF DRINKING WATER

1. Any spills could contaminate surface and subsurface drinking water supjplées.
National Forest Service will likely ban fracking in the George Washington
National Forest, which liesiithe Mountains of Virginia and West Virginighe
reason: There is enough evidence to suggest that the process and the potential for
spills poses risks to the drinking water supply for millions of people, including
those living in the Washington, DC. (Aate)

Spills from fracking operations could potentially contaminate surface and subsurface
water supplies, so it is very important to prevent spills, contain them if they occur,
and clean them ugeach applicant for a permit will have to submit a detased!
prevention, control and countermeasure plan and an emergency responsghgan.
approved plan will become part of the permit, if it is issiany of the best

practices also operate to reduce the probability of a sptbmple are the
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requiremento store wastes in tanks with secondary containment rather than in
ponds.

The location restrictions and setback distances are also designed to protect drinking
water. The Departments proposed significant setbacks in the draft report, and are
adjusting someetbacks based on comments and further consideration.

The new requirement is that a well pad cannot be located:

a. Within 1,000 feet of a wellhead protection area or a source water
assessment area for a Public Water System (PWS) for which a Source
Water Potection Area (SWPA) has been delineated. [Note that a similar
setback is already in effect for wellhead protection areas. COMAR
26.19.01.09G]

b. Within 1,000 feet of the default wellhead protection area for public water
systems for which a wellhead protectiarea has not been officially
delineated. [For public water systems that withdraw less than 10,000 gpd
from fractured rock aquifers the default SWPA is a fixed radius of 1000
feet around the water well(s).]

c. Within 2,000 feet of a private drinking wateell; except that the well pad
may be located between 1,000 and 2,000 feet of a private drinking water
well if the applicant demonstrates through a hydrogeologic study that the
proposed well pad is not upgradient of the private drinking wateramel|
theowner of the private drinking water well consents

d. Within 450 feet of any other stream, river, seep, spring, lake, pond, or
reservoir from which drinking water is drawn.

e. Within the watersheds of any of the following reservoirs:
i. Broadford Lake
ii. Piney Reervoir
iii. Savage Reservoir

Based on further review, the Departments hdeeided to establish a setback
specifically for springs that are the sourcedoimestiarinking water to the residents

of the property on which the spring is locatétie setbackmeasured from spring to

the edge of the well pad, shall extend to all lands at an elevation equal to or greater
than the spring discharge elevation, but not to exceed 2,500 feet unless a delineation
of the recharge area prepared by a registered geologiti, aweport and data

supporting an alternate area, is submitted to the Department and the Department
approves an alternative area.

The Departmentare also clarifying that no surface disturbance (road, well pad,

pi peline) may oc cuParksiFordsts, MNatbhAreas, andds St at
Wildlands and other DNR land units without fhermission of DNRThese lands

were acquired by the State for their particular value and are managed for public

purposes, including maintaining, enhancing and protecting swté@mand diverse

wildlife populations, habitats, natural communities and ecologically sensitive areas,
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biodiversity, rare, threatened and endangered species, wiltkiiendent recreation
and other outdoor recreational opportunitieShey also serve as\enue to educate
citizens on the value and needs of wildlife and plant commun8iage forests help
reduce air pollution and protect our surface water and groundwatdrof these
public purposes will be compromised if surface disturbance were allowtbese
DNR-managed lands.

2. Methane concentrations in groundwater are higher near natural gas wells

A recent article A geochemical context for stray gas investigations in the northern
AppalachiarBasin:Implicationsof analyses of natural gases fréf@ogenethrough
Devonianage strataBaldassare et al., AAPG Bulletin, (February 2014), stated in the
Summary and Conclusions section:

Reports of alleged stray gas migration can be the result of preexisting,
and previously undiagnosed, methane in the sta#iquifer system, or
the result of gas well operations, or other anthropogenic activity. Gas
concentration variability in a water well over time can be the result of
changes in hydrostatic head induced by pumping or by seasonal
fluctuations in the watelble. Alleged incidents of stray gas

migration require investigations at the site specific level and
evaluation and synthesis of multiple data types to determine the source
of the stray gas. Skgpecific investigations should include definition

of gas andyroundwater geochemistry and mechanism of migration.
Comprehensive predrill groundwater quality sampling is often
essential to distinguish preexisting natural gas in the aquifer systems
from gaswell activity-induced stray gas migration. Alleged stray gas
migration incidents must be monitored and sampled sufficiently
following specific methodologies and investigation protocols to
determine if the alleged incident is a natural condition or the result of
natural gaswell activity.

The Departments are awaoé the peereviewed scientific journal articles which

report water quality data and assess whether there is a correlation between the
concentrations of methane and dissolugetalsin well water and distance from gas

wells. Some of the articles show atistécal correlation and some do not. For

example, Dr. Avner Vengosh, in his presentation at gvé 2, 2014, meeting of the
Advisory Commission, noted that he found no correlation between methane levels and
proximity to gas wells in Arkansas, but tih&t did find increased stray gas

abundance in drinking water wells within a kilometer of active gas wells in a part of
northeastern PennsylvaniBased on isotopic fingerprinting and other factors, he
concluded that water wells near gas wells in northeasRgnnsylvania contained
Marcellus production gases or a mixtuweMarcellus gases and other gaske

wr ot e: Aln cases where the composition of
formation, it is likely that the occurrence of fugitive gashallw aquifers is caused

by leaky, failing, or improperly installed casings in the natural gas wells. In other
cases, hydrocarbon and noble gas data also indicated that fugitive gas from
intermediate formations apparently flowed up through the outsitteeafell annulus

and then | eaked into the oveACrficalng shall ow
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Review of the Risks to Water Resources from Unconventional Shale Gas
Development and Hydraulic Fracturing in the United St&agironmental Science
and Techology (2014).

It is known that methane can appear in drinking water wells in western Maryland
without any relationship to gas wellBhe Maryland Geological Survey (MGS)
recently performed a pilot study to determine background (before horizontal drilling
and hydraulic fracturing) methane levels in drinking watedlsin Garrett and

Allegany CountiesThe results are consistent with other reported data that shows a
relationship between topography and methane coni¢@S categorized wells as 1)

in valleysin coal basins; 2) on hilltops or hillsides in coal basins; 3) in valleys but
not in coal basins; and 4) on hilltops or hillsides but not in coal ba3ihe.authors
report:

With respect to the four wdlbcation categories targeted in this study,
€ v aWwellsenycoal basins had the highest proportion of detections
(11 of 15 wells, or 73 percent), followed by coal/hilltop+hillside (9 of
20 wells, or 45 percent), necoal/valley wells (7 of 17 wells, or 41
percent), and noiwgoal/hilltop+hillside wells (7 25 wells, or 28
percent).

The authors also sampled a small number of wells approximately monthly, and found

t h at averagepercent difference from the median monthly methane

concentration in each well was between 20 and 30 percent, although individual
variations in each well were frequently | a

The Vengosh data present a convincing case for contamination of shallow drinking
water aquifers by stray gas within 1 km of active Marcellus wells in certain areas of
northeastern Pennsylvania. Data fromkAnsas indicate that methane concentration

in shallow drinking water aquifers does not show an increase with proximity to
natural gas wel |l s. During the Advisory Co
Dr. Vengoslsaid hedoes not know why methane is highredrinking water wells

near gas wells in Pennsylvania, but not in ArkansHse wells were operated by

different companiesin Pennsylvania air drilling has been used instead of drilling

with mud because it is faster; he speculated that mud drillingresat in better

casing and cement. There are geological differences, but there is no strong evidence
to say whether the difference liesbietterpractices ordifferentgeology.

If practices lessen the chance of methane release, a combination ofgsauid
setbacks could work together to protect shallow drinking water aquifers. The
Departments are proposirgpecific well casing, cementirtgsting and repaibest
management practices to minimthe rate ofwell failure andthe associated
potential br methane migratioriThese, combined with a significant setback and
monitoring requirements, are appropriately protective of drinking water wells.

3. Naturally fractured shale is not an impermeable layer, as claimed by industry.

Marcellus shale is porous &videnced by the fact that methane and other gases are
held within its pore spacefny fractures occurring within a shale bed, whether
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natural or induced through HVHF, will increase the ability of shale to transmit gases
and liquids.

4. Research suggestsatithe treatment of shale gas waste by treatment plants raises
downstream Clconcentrations but not TSS concentrations, and the presence of
shale gas wells in a watershed raises downstream TSS concentrations but not Cl
concentrations.

The discharge aghale gas wastewater through municipal wastewater plants in
Maryland is not currently allowedf EPA adopts pretreatment standards for shale
gas wastewatelVIDE will reconsider whether it should be permitt&emoval of
dissolved solids, including Tls a necessary treatment step if fracking wastewater is
to be discharged to freshwater surface waters.

An increasen total suspended solids is a likely consequence of sediment transport
from disturbed landGiven the infrastructure needed to support sluyze

development, it is imperative that proper care and planning go into developing an
efficient network of pipes to collect gas with minimal disturbance to the landscape.
Existing roadways and other rights of way should be used to the fullest extent
possilke. Proper erosion and sediment controls will also help reduce the transport of
sediment from the construction site.

5. Currently available data indicate that the depth to the base ofvilasin aquifers
in Garrett County varies greatly, from 400 ft to mtiran 1,000 ft below land
surface, and it is not possible to predict with any confidence a depth to the base of
fresh ground water at any given location. Therefore, we strongly recommend that
this depth should be determined at each drill Site best wayo determine the
depth to base of fresh water is to drill a pilot hole and run a suite of geophysical
logs (including but not limited to electrical resistivity, porosity, and spontaneous
potential logs) that can be used in conjunction with other welltdatacurately
characterize the subsurface fluids. In ordedetermine the base of the deepest
freshwater aquifer at each site, it is recommended that a vertical pilot hole be
drilled and evaluated at each drilling site and that appropriate geophggEdle
run in the hole. This determination is best made in a suieatheter hole to
minimize effects of drilling fluids on the measurements. If a separate pilot hole is
not drilled, then at a minimum, the BMPs should specify that geophysical logging
mustinclude all zones from the bottom of the well to the ground surface (to
ensure that logging covers the relatively shallow portions of the hole, not just the
gasbearing sections).

The Departments support the practice of drilling a pilot hole as a waytéztdarge
underground voids and other subsurface characteristics such as depth to the base of
freshwater aquifersOne pilot hole per pad will be required as a prerequisite for
drilling. This pilot hole needs to be fully cased or properly abandonedstoren
pathways between shallow and deeper aquifers are not introduced.

Current Maryland regulations require that the driller, when drilling the gas well,
conduct an electrical induction and gamma ray log to determine depth of fresh water
zonesCOMAR 26.191.100.This requirement will be retained.
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6. The majority of fAwastewatero remains
technology for rock fracturing leaves us vulnerable to polluting our aquifers. The
report does not address in any way if such introduatiemthe aquifers could
ever be alleviated.

The available scientific evidence indicates that the possibility that fracturing fluids
would migrate upward through the overlying rock formations to reach drinking water
aquifers is extremely remotie. a highly faulted area, the risk would be higher, but
would still be low, and in the presence of numerous abandoned wells, the risk could
be appreciableThe Departments proposed in the draft report that maps of
abandoned gas wells be consulted as part of the C@D&ess. Because not all such
gas wells and all faults are known, the Departments have decided to require a
geological survey of the area covered by the CGDP to help identify Ateam.

minimum, the geological survey will include location of all gas wellsndoned and
existing), current water supply wells and springs, fractuaee mapping, orientation

on the location of all joints and fractures and other additional geologic information
as required by the State.

7. Recent studies by Duke University resdmars have verified by isotopic
fingerprint methodology that methane gas migrates upwhrdagh fractures
from in the Marcellus formation in Pennsylvania water wells located within one
kilometer of natural gas wells and contaminates water wells anceesjuihe
Departments must review and significantly enlarge their setback requirements.
More importantly, we strongly support programs to require the development and
continual evaluation of baseline data on methane in water wells and aquifers in
Western Mayland including the isotopic fingerprint of the methane. We believe
that the need to pretest water well and aquifer samples within a kilometer of
leased mineral rights for a number of elements along with isotopic fingerprinted
methane must be made a regment of MSGD and to continue periodically over
the life of the well.

See answer to commente-drilling and postdrilling monitoringwill be required.
Isotopic analysis for methane can only be performed if there are high enough
concentrations of metin. It will be required if circumstances warrant.

8. Gas migration from the Marcellus formation may be followed by brine containing
liquids in the future that contain any number of elements and radioactive isotopes
to further contaminate water wells and aqtsf

There is some evidenfrem areas imortheastern Pennsylvania that, unrelated to

any gas well activity, deep brines may have mixed with shallow aquifers, suggesting
natural hydrogeological connection between the shallow and deep aquifers.
Geochemical evidence for possible natural migration of Marcellus Formation brine to
shallow aquifers in Pennsylvan@arner, et al(PNAS2012) In his review article,

Dr. Vengosh states that it is conceivable that stray gas from Marcellus wells could
potentially be followed by a flow of hydraulic fracturing fluids and saline formation
waters to overlying shallow aquifergle noted, however, that "groundwater sites in
areasaffectedby stray gas contamination near shale gas sites in northeastern PA
have ot to our knowledge shown signs of salinization induced directly by leaking
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natural gas wells" and that further study would be neede@ritical Review of the
Risks to Water Resources from Unconventional Shale Gas Development and
Hydraulic Fracturing intte United Stated/engosh et al. (Environmental Science and
Technology, 2014, section 2.2)

9. The Departments should require monitoring of all water wells within 2500 feet of
a vertical borehole before, during and after drilling and operation.

In the EshlemaReport, RecommendatiorCGof paragraph Q (page-32) and
paragraph B in Section 4 (pagess4and 47) support monitoring within 2500 feet of
drilling activity. The Departments propose to accept this recommenddinen.
recommendation clearly requires pmad post drilling testing. Requirements for
monitoring during drilling and during gas production will be included in the well
permit. Additional monitoring is likely to be required if there are observed changes in
water quality or evidence of a releasecohtaminants.

10.If more than one industry operator is working in the same area, the problem
becomes more complex in assigning responsibility for a groundwater
contamination and could lead significant delays while trying to establish
responsibility.Possibé solutions:

a. require the industry to develop the hydrology data for the areas in which
they have lease holdings;

b. develop aquifer data at each well site
C. use tracers that are unique to each operator.

Because mukliwell pads are common, it is unlikely thetat different operators would
be within 2500 feet (the presumptive impact area) of a drinking waterlinéls
situation were to develop, the presumption would apply to both comp@hees.
Departments are now proposing to require applicants for CGDP@gtodo a
geological investigation of the area covered by the CGDP to locate existing faults
and fractures, as well as abandoned wdllssearch is ongoing to identify potential
tracers and evaluate their usefulnelssthe future, the Departmenft the
Environmenwill consider whether to require the addition of tracers to fracturing
fluid.

11.We believe that liability of water well contamination within 2500 feet of a drilled
gas well must be incorporated into the permitting process and the time period
extended beyond one year of the drilling activity to ensure water quality and
public health are protected. A process must be developed to deal with and assign
responsibility for unexpected problems especially if more than one industry
operator is working ine same area.

The General Assembly limited the presumptive impact area to 2500 feet and 365 days
after the last event of well drilling, completion, or hydraulic fracturi®gitside of

that time and distance, a person would have to demonstrate that tlaentostion

was caused by the actions of one or more gas operdtoder the severance tax bill
(SB535)that was introduced in the General Assembly in 2014, MDE could use the
proceeds of the severance tax to address immediate threats to public health or
welfare, and seek compensation afterwaise bill did not pass, buhe
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Departmentswill continue to search for ways to avoid the potential problem cited by
the commenter.

12. Allowing the oil and gas industry to ride out this fracking treadmill in Maryland
would turn the state into a pincushion of fracked gas wells. Over years and
decades, these wells would age, degrade and be abandoned, creating pathways
through which injected chemicals and natural contaminants can seep into
underground sources of drinking tea

Maryl andds best practices and financial as
all depleted wells.

13.The Culpeper Basin underlies the Poolesville Area Sole Source Aquifer, the
primary source of drinking water for the area, as well as geological fiomaa
such as the shale barrens, the serpentine barrens and the diabase bedrock
formation, which provide rare and unique habitats within Montgomery County.
Protection of such resources are included in our local land use, zoning, and forest
conservation caes and laws. Currently, hydraulic fracturing is not an allowed use
in Montgomery County. As part of the Marcellus Shale Safe Drilling Initiative,
we request the addition of a statement to indicate that the State will not seek to
preempt local zoning andrld use controls.

Current Maryland law requires MDE to deny the permit if the applicant has failed to
receive applicable permits or approvals for the operation from all State and local
regulatory units responsible for air and water pollution, sediment obrdandzoning

( Environment Article, 84-108). Similarly, the regulations require the applicant to
submit written approval by the local zoning authority that all local planning and
zoningrequirementdiave been méCOMAR 26.19.01.06CThere is ngroposal to
change these requirements.

14The report specifies that the vertical C a
stratum bearing clear watero by a mini mun
distance seems small. Casings should extend at least theldosine level, and
wedOve seen a study for the European Commi
600 meters (1,950 feet).

Only the surface casing is required to be run and permanently cemented to a depth of
at least 100 feet below the deepest knownistridbearing fresh watemtermediate

casing and production casimgust becementedo isolate other fluid (liquid or gas)
bearing formations

15.The setback distances in general sound okay, but when dealing with drinking
water reservoirs, such as the FrostpReservoir and others in Garrett County, the
distances should be greater than those recommended by Eshleman and Elmore. If
horizontal boreholes can extend 7000 feet, | think that the setback distance from
key drinking water resources should be at le@607eet.

Upon reconsideration, the Departments have decided that a well pad may not be
located anywhere within the watersheds of any of the following reservoirs: Broadford
Lake (serving Oakland); Piney Reservoir (serving Frostburg); or Savage Reservoir
(serving Westernport)t is the activity that occurs at the well pad that has the
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greatest potential to release pollutants that could contaminate drinking virateis
presentation to the Advisory Commission, Dr. Vengosh said that there is no evidence
so far of contamination of drinking water by the upward migration ofkirag fluid

or flowback, nor evidence of saline contamination of drinking water that might be an
early indication of such migratiofEvidence indicates that a vertical separation of

the oder of 2,000 feet would result in a remote risk that properly injected fluid would
result in contamination of fresh groundwatBecause the separation between the
bottom of the reservoirs and the laterals that might be drilled in the Marcellus shale
is greater than 2,000 feet, the laterals need not be setback from sources of drinking
water.

16.The UMCESAL report states that, since the freshwater/saltwater interface has
not been mapped in Maryland, the prudent approach would be to rely on the 2,000
ft criterion to provide an adequate margin of safety. Specifying vertical depth
offsets presumes that the physical characteristics of geological units remain
unchanged. Assuming such a statically safe buffer zone is questionable. Changes
in the vertical permeabilitwill occur and cannot be ignored. This occurrence is
dynamic because the changes migrate upward with time.

The instrumentation used during the drilling of the pilot hole will measure the
freshwater/saltwater interfacét. can also be measured in drillingdividual gas

wells. There is no evidence that changes in the geologic structure in the estimated
range (200 fi 2000ft) of the freshwater/saltwater interface will occur.

ENVIRONMENTAL ASSESSMENT ANDENVIRONMENTAL |MPACT
STATEMENTS

1. The preliminary Enviromental Assessment for the CGDP addresses the ancillary
facilities as well as the well pad, but the Environmental Assessment for the
individual well permit addresses only the well and well pad. The ancillary
facilities will escape full environmental assegent under Env. Code Section 14
104. The indirect and cumulative impacts of ancillary facilities and infrastructure,
such as gathering lines, compressor stations and interstate pipelines should be
considered, even though the state does not currentlythenability to regulate
these.

Under the proposed best management practices a CDGP must be approved before
any permit can be issued for a wellhepurpose of th€GDPis to evaluate and
minimize the cumulative impacts associated with all aspects of verttional gas

well development, including ancillary infrastructure. Practices such as sharing
infrastructure and ancillary facilities, where possible, within and between various
drilling companies will be required. The CDGP process therefore ensures that
cumulative impacts are addressed in advance of permit issuance for any individual
well site.

2. It appears that a full environmental assessment may not be required for both the
CGDP and the individual permit.
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Many of the current enwaenmental@assessmers el or t
be addressed by the CGDOrPaddition to the full environmental assessment required
with any permit application.

3. The CGDP must be similar to a full Environmental Impact Study (EIS) which
takes cumulative impacts amttwsheds into account, rather than a form of
abbreviated Environmental Assessment.

Similar to an EISthe purpose of the CGDP is to reduce or minimize cumulative
impacts to surface waters, ground water, development projects, conservation
activities, and ther natural, social, cultural, and recreational activitieBy

examining the impacts and considering alternatives, the best locations can be
identified. Though the minimum recommended setback for Marcellus shale drilling
related infrastructure is 300 &, additional setbacks will be considetedorotect
viewshedsThe Statealsoanticipates that the CGDP process will be iterative in that
a series of alternatives will be considerettiatakeholders will be consulted before a
final plan is approved.

4. TheState has acknowledged that the current guidelines for an Environmental
Assessment are inadequate. The State should require the same type of statement
of environmental impact for all unconventional natural gas development as it does
for leasing of stateaihd for drilling.

The legislature established standards for the decision to lease State land for oil or
natural gas productiothat are different from the standards fesuing a permit for

an oil or gas well. Section-5702 of the Natural ResourcAsticle requires that

Board of Public Works request State agencies to prepare an environmental, fiscal,
and economic impact statement before it may solicit bids for or award any lease for
production of oil or natural gas from beneath lands or waters of the.$tate

addition, the production activities must adhere to all federal, state and local
environmental lawsSection 14104 of the Environment Articleequires an applicant

to submit an environmental assessment for the purpose of evaluating an application.
The distinction between these two laws is that they are established for different
purposes and move through different decision processes.

State lands owned by DNR are acquired and managed for their high conservation
values, sensitive natural resources dhéir public benefits. These are public assets
held in public trust, and as such, the Board of Public Works requires the additional
information established by Sectiofrl302. The revised permitting process proposed
by the agencies, which includes reorsof the environmental assessment guidelines
and requires the development of a Comprehensive Gas Development Plan, will
produce comparable assessments. The Comprehensive Gas Development Plan
addresses arewide environmental impacts of multiple well paahsl includes a
rigorous multtagency and stakeholder review. Concurrent with this review will be
an analysis of impacts and alternatives. Similar requirements are associated with the
many permits required for an individual well. There will be morelaities

between these two review processes than dissimilarities once the regulations are
revised.
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5. Are there regulations for basic requirements for an environmental assessment?
Are the requirements similar to NEPA?

Maryland regulation does not lay otiite specific items that must be addressed by any
environmental assessment. These are contained in guidance that will be updated.
Environmental assessments go through a public process as part of the permitting
process whereby stakeholders can ensuredhegomplete.

While titled the same in the current Marylaiépplication to Drill 0 the state's
environmental assessment is not related to the Environmental Assessment required
under NEPA. State regulations do not require either an Environmental Asseéssmen
(EA) or Environmental Impact Statement (EIS) as defined under KiR@As well
permits The proposed requirement of a comprehensive drilling plan as a Best
Management Practice for natural gas development in Marylaadieverwill

address some of tlsggnificant environmental factors, including cumulative impacts
that are the core of the NEPA EIS and EA processes. Additionally, the current state
regulatory processes that control the specific activities required for production and
transportation of natral gas,e.g.wetlands and waterways permits for stream
crossings, not only require an assessment of environmental features as part of the
application processhut also function to protect environmental assets.

6. The Environmental Assessments should inclald@analysis of alternatives and
past land uses.

TheComprehensive Gas Development Plan, as recommendenhclitle an
alternatives analysisHistoric wells will be identified and setbacks observEde
recommendations for the CDGHso require aconsideration of identified historic
cultural resources

7. 1 know that the natural environment, is a focus of the Department of Natural
Resources, but there seems to be more concern with the survival of small
populations of endangered species, than we dotdbe disrupting the lives of
people.

The Department of Natural Resources recognizes that there are many irreplaceable

resources that could potentially be impactedibgonventional gas well development

that include sensitive habitats, plants and animafl, just as importantly, the health

and quality of life ofhe affectegheople. DNR iscommitted to working with the

Maryland Department of the Environmertd other state and local government

agenciego avoid and minimize all of these impaaisouldthe decisiorbe made to

proceed with Marcellus developme®| so, as part of Governor C
Executive Order,ite Departmerstmust undertake public health ardonomicstudies

to evaluatahe impact®of Marcellus shale gas drilling on the community

addition, bothnoise and road traffiar e consi dered in Maryl ando:
practices and more stringent provisions may be included in permits to address site

specific conditions

8. The Government Accountability Office could not quantify the rigkshale gas
devel opment because (1) it couldndét predi
constructed; (2) not all operators use best practices to the same extent; (3) there
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are few studies comparing pr@nd postdevelopment conditions; (4) changes to

laws and egulations will affect future activities; (5) risks will vary across

business practices, which may vary among companies. Without this, GAO could
not conclude that fracking is fAsafe. 0

The GAO took a nationwide view and therefore was considering a patchwork of
different state programs. This variability in regulatory programs between the states
makes it difficult to assure that adequate safeguards are in place nationally to
address riskassociated with unconventional gas well development. Maryland
specifically, however, isonducting a risk assessment in order to determine where the
greatest risks to human health and the environment exist in order to focus our efforts
to minimize thesasks. This is in addition to the following actions taken to address

the stated concerns:

(1) The State is requiring various setbacks to protect human and environmental
health as well as requiring theGDP which considers cumulative impacts across
the landscpe;

(2) The Statdnas developed a uniform set of best management practices to protect
human health and the environment as well as a compliance pragtanded to
ensure consistency with required BMPs that arpart of the approved permit;

(3) The Departmemstrecommend requiring 2 years of pdevelopment baseline
monitoringand continued monitoring after development begSE and DNR
will use such monitoring data to help identify whether negative impacts have
occurred as a result of drilling activities. Thisirsaddition to a baseline
monitoring network (both ground and surface waters) already put in place during
2013.

(4) Any changes to laws will only serve to strengthen, not undermine, all of the
protective measures Maryland is putting into place; and,

(5) Again,and as stated above, Maryland is developing both best management
practices and a compliance program to minimize risks assocwtad
unconventional gas well development.

9. The minimum 2year predevelopment baseline data needs to be a mandatory part
of the CGDP or the Departments need to require a comprehensive Environmental
Impact Statement (EIS) to compile baseline data to access cumulative impacts and
mitigation strategies.

The 2year predevelopment baseline data is a mandatory element of the individua

well permit. An applicabn to drill a wellis not complete untthe baseline data has

been collected and submitted to the State. It should not be made a mandatory element
of the Comprehensive Gas Development Plan, because the purpose of thisglan is
identify appropriate well pad locations. This will allow industry to initiate-pre
development baseline monitoring in a timely manner as a precursor to filing a permit.
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EARTHQUAKES
1. Fracking causes earthquakes

a. The independent studies conducted by Unityeresearchers across the
state of Texas have determined that fracking causes earthquakes of 4.0 and
higher within miles of fracking sitednsurance companies do not cover
earthquake damage in Maryland.

b. Hydraulic fracturing has been definitively link&mlearthquakes in Ohio.

c. Fracking by its very nature brings an increased incidence of earthquakes,
even in areas of the world where earthquakes had been nonexistent.
Fracking drills a series of deep hol es
creates aread weakness. Frequent earthquakes result in many areas
where extensive fracking has taken place. Recently fracking was
discontinued in the United Kingdom because of earthquake occurrences.

The act of fracturing and propping open the fractures in the Mars&hale beds

will create microseism@aint earth tremors)just asactivities atquarries throughout

the State daHowever these microseisntgpically are not felt nor do tlyecause
damageBoth the Texas and Ohio earthquakes have been definitivedyg ltnkwvell
injection sites, not frackingwell;A s e x p | a i n eMbhnNade Earthquakese n t
Update*®* from the Unites States Geological Survey (USGS),

=1}

Many questionbave been raised about whether hydraulic fracturing

dcommonl y Kknowd iseesponsilfierfoathekracanty o

i ncrease of e astudies suggastthasthe atiBIGS 6 s

hydraulic fracturing process is only very rarely the direct cause of felt

earthquakes. While hydraulic fracturing works by making thousands of
extremely small Aimi croearthquakes, 0 the
exceptions, too small to be felt; none have been large enough to cause

structural damageé . nderdrpund disposal of wastewatar

produced with oil and gas, enabled by hydraulic fracturing operations,

has been linked to induced earthquakes.

An investigation has begun of earthquakes that occurred in early March 2014 in Ohio
to determine if they could have been caused by hydrfaatturing. The
Departments will follow this investigation closely.

Underground disposal of wastewater from oil and natural gas production occurs in
Class Il injection wells. There are no Class Il injection wigllMaryland and none
is being considered.

Earthquake insurance is offered as a rider just as flood insurance is offered as a rider
in Maryland. This is typical nationwide.

Fracking was suspended in the UK for about one year due to safety concerns. An
expert panel reviewed the information aswhcluded that fracking could continue
with the existing regulations in the UK. This suspension ended April 2012

34 www.usgs.gov/blogs/features/usgs_top_stoayimadeearthquakes/
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Additional information can be found in these articles:

Kim, WonYoung filnduced seismicity associated with fluid injection into a
deepwelllh Youngstown, Ohio. o0 Journal of Geo
(2013), p.350&3518.

Frohlich, CIliff, iTwoyear survey comparing earthquake activity and

injectionw e | | |l ocations in the Barnett Shal e,
National Academy of Sciences loé¢ tUnited States of America.
DOI:10.1073/pnas.1207728109.

2. The report lacks any substantive analysis regarding potential risks of fracking and
geologic faults. Seismic events can release the fracking fluids that are intended to
be contained.

All known geolgic faulting in Garrett County is 250 million years or oldétaults
this old are generally not seismically active.

3. Preexisting planes or surfaces of weakness within the overlying shale influence
the direction of upward fracture migration. The next earéike could be
triggered when the upward migration of a zone of fractures or enhanced porosity
intersects the plane of an active fault zone and then follows this plane of weakness
preferentially. This would essé@uattially #fl
and trigger the next earthquake.

The Departmentacknowledge that prexisting faults and strata discontinuities have
the potential to conduct or allow migration of materials along those fault [iFfess.
Departmentslo not concur that any migratiasf fluids would lubricate the historic
fault structures that have been inactive for 250 Million years.

EMERGENCY RESPONSE

1. Under the BMPs, company emergency response plans must include information
on specially trained crews that can arrive within 24 hotiesblowout, fire or
other accident.

a. Twenty-four hours is an eternity when a highessure drilling operation
malfunctions and toxins are spewed freely. That BMP is insufficient to
protect everything in the well ds path:
environment.

b. The BMPs should require plans for a 12 hour emergency response plan as
24 hours is much too long in case of a blowout, fire or other accident.

Maryland should require an eight (8) hour or less response to an incident.

d. The 24hour emergency resnse by drillers is irresponsible and
inadequate and all drillers should have methods in place locally to fix
issues within a-4our timeframe.

e. Trained crews should be required to arrive immediately.

The draft best practices report stated that operatbedlsprior to commencement of
drilling, develop and implement an emergency response plan, establish a way of
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informing local water companies promptly in the event of spills or releases, and work
with the governing body of the local jurisdiction in whible tvell is located to verify

that local responders have appropriate equipment and training to respond to an
emergency at a well. Before any drilling is permitted, local emergency response
personnel will receive training so that, in the event of an emeygémey can remove

the injured and secure the area until specially trained personnel can arrive. In the
event of a release of pollutants that may pose a risk of harm to nearby residents or
buildings, they will assist in evacuations. It is likely that pany personnel will be
present or nearby and able to manage the incident. In the event of a well blowout,
fire, or other incident that personnel at the site cannot manage, the operator must be
able to have specially trained and equipped personnel aitthevghin 24 hours.

Emergency response personnel at MDE have initiated discussions with county
personnel to explore the best ways of providing appropriate training and to explore
the possibility of regional response capability so that response timleecahnortened.

In addition to requiring emergency response and communications plans, other BMPs
establish well integrity and pressure testing, casing/cementing requirements,
monitoring requirements, blow out prevention, closed loop systems, secondary
contanment, nedischarge pads, setbacks and site security measures. These BMPs
reduce the risk of incidents and releases of pollutants and provide a measure of
protection to the community.

2. The security and social costs to our rural communities if dribicgurs must be
considered. An influx in population creates demand on police, fire and EMS.
These services are paid for by local taxpayers and sometimes the people are
volunteers. They are not trained for blawts- nor do they know how to handle
accidentglealing with gasvell chemicals. "A list" will not help them or me if a
blow-out occurs on a deaghd road. And a few days worth of training sponsored
by the gas company does not cut it.

The economic study being completed by the Regional Economic Sttitlydrat

Towson University will provide estimates of the number of workers and the number of
truck trips that might be expected from shale gas development in western Maryland.
This will provide a way to estimate the magnitude of any impact. The Maryland
Department of the EnvironmenthasspoRanr ect or
with his counterparts in Pennsylvania aisdsharing information with local

governments so that they can assess their capabilities and explore ways to cooperate
to provide appropate training and equipment. Information about chemicals brought

to the site will be available in advance to emergency response persohak

noted above, local emergency response personnel will receive training so that, in the
event of an emergency gthcansafelyremove the injured and secure the area until
specially trained personnel can arrive.

3. Rural areas with aging populations such as Allegany and Garrett Counties are
challenged to find adequate numbers of emergency responders, as well as
providing training and equipment. The cost of this additional responsibility should
be borne by the drilling companies.
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The Departmentanticipate that drilling companies or an industry group will assist

with training and will identify whether special personal protective equipment will be

required for the work local emergency responders will be expected to do. The Center

for Sustainable Stle Development (CSSD) has developed initial performance

standards for operators that represent consensus on what is achievable and
protective of human health and the environ
preparation for any spill or release evefiiperators shall prior to commencement of

drilling, develop and implement an emergency response plan, ensure local

responders have appropriate training in the event of an emergency, and work with the

local governing body, in which the well is located, to vetigt local responders

have appropriate equipment to respond to a
equipment is necessary, the State will work with the local governments to find

resources from the operators or other sources

4. In the event of accidentspifis, or any emergency situation, first responders have
a right to know what dangerous materials they are in contact with.

Information about chemicals brought to the site will be available in advance to
emergency response personmeladdition, the Depdaments are proposing a
streamlined way for any physician diagnosing or treating a patient to obtain
information about exposures.

5. There is no detailed fAbest practiceo rega
Industry best practice is to clear the aredl, @11 and watch it burn.

The UMCESAL report recommended thgas wellpermit applicants should be
required to develop sitepecific emergency response plans, taking into account that
the optimum response may differ depending on the season of the g¢he an
topography of the site. The Departments accepted this recommendation.

In situations where there is an immediate risk to human health and safety, the best
practice is to evacuate the area and contact emergency personnel. Also, burning or
flaring gas is sometimes the best way to manage a gas release in the short term.
Burning natural gas releases mainly carbon dioxide and water.

6. The industry, and gas compressors in particular, is vulnerable to terrorist attack.

Aboveground pipelines, including tlesntering and exiting compressor stations,

have been identified as vulnerable to terrorist attack. Damage to the pipeline could
cause a fire that burns until the escaping natural gas is consumed. Valves exist along
the pipeline to isolate the damagedtsat and limit the amount of gas that escapes.

A break on a major pipeline could also cause damage by disrupting the flow of
natural gas to customers.

Considerable attention has been paid to pipeline security in recent years and industry
groups have is®d guidance to their members. The Transportation Security
Administration has establishekle Pipeline Corporate Security Review (PCSR)
Program. Conducted by the Pipeline SecuBitgnch staff, the PCSR Program is an
onsite security review with a pipercompany. PCSRs help establish working
relationships with key security representatives in the pipeline industry as well as
provide PCSR staff with a general understanding of a pipeline operator's security
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planning and implementation. Data obtained from3Rs aid in establishing a
baseline against which to evaluate minimum security standards in the pipeline
industry and identify coverage gaps. PCSRs help to identify and share smart
practices observed throughout the industry.

7. "Spills . . . cleaned up as soas practicable." Too vagui@llowing time for spills
to spread and contaminate further.

The quoted section refers to spills that occuttmndrill pad, which is lined and

surrounded by a berm. There is a low probability that the spill would spread and

cause contamination offthe paé. Pr acti cabl eo i s a term ofter
regul ations. It is used interchangeably wi
activity that can be brought to fruition or reality without unreasonable demands.

Each spill evet is unique and it is not possible to establish glgimule for when
cleanup must be completed. Current Maryland regulai@MAR26.19.01.02
states:

In addition to any other notifications required by law or permit, the
permittee shall report to thidatural Resources Police Force-RBdur
Communications Section at (410) 93481 or (800) 628944
immediately, but not later than 2 hours after detection of, any condition
such as fires, breaks, leaks, escapes, spills, overflows, or other
occurrences thatreate a safety or pollution hazard. The permittee shall
remain available until clearance to leave is given by the appropriate
officials designated by the Department.

We are not proposing to repeal the spill notification regulation. This will act as an
additional check on prompt cleanup.

8. The BMPs should require that drilling operations report chemical releases to the
federal Toxic Release Inventory, or to a publicly accessiblenerdatabase
managed by the state.

The oil and gas industry is not among fhdustries required to file Toxic Release
Inventories under the federal Emergency Planning and Community-tegimow

Act. As noted above, Maryland regulation COMAR 26.19.01.02 requires that leaks
and spills be reported. Other laws, federal and staguire the reporting of oll

spills and spills of hazardous materials.

9. There should be a sharing and coordination of emergency management drills by
the Maryland environmental agencies with their counterparts in Pennsylvania and
West Virginia.

As noted aba, anergency response personnel at MDE have initiated discussions
with county personnel to explore the possibility of regional response capability so
that response time can be shorteaad resources sharedsome coordination

already exists, and was evitan the response to the overturned propane tank truck
in Oakland in April 2014.
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ENFORCEMENT AND INSPECTIONS

Consequences, penalties, fines.

1. The BMPs do not mention fines or punishments when regulations are broken and
local citizens incur damages.

Current regulations, COMAR 26.19.01.15 provide that the Department of the
Environment may, in the event of a violation, issuadministrative order requiring
necessary corrective action, including stopwork, or restoration to be taken within the
time presribed These regulations also authorize the Department to revoke a permit,
after notice and an opportunity to request a hearing, if the Department determines
that:

(1) The permittee has failed to comply with the requirements of an
administrative order;

(2) False or inaccurate information was contained in the application for
the permit;

(3) Conditions or requirements of the permit have been or are about to be
violated;

(4) Substantial deviation from plans, specifications, or requirements has
occurred;

(5) The permittee has failed to allow an authorized representative of the
Department upon presentation of proper credentials to:

(a) Enter at any reasonable time upon the permittee's premises where
pertinent operations are conducted, or where recordsegeired
to be kept under terms and conditions of the permit;

(b) Have access to and copy any records required to be kept under
terms and conditions of the permit;

(c) Inspect facilities to ensure compliance with the conditions of the
permit;

(d) Inspet any monitoring equipment or method required in the
permit; or

(6) A change in conditions exists that requires temporary or permanent
modification or elimination of the permitted operation.

Existing State laws and regulations do not provide any admatiigt or civil
penalties for violations of the regulations or permits. These enforcement options are
valuable and MDE will consider asking the legislature to provide them.

Under Section 1418 of the Environment Article, the Department can ask thaitirc
court of the county where the well is located to issue an injunction to enforce
compliance or restrain the violation of any law or regulation in the oil and gas
subtitle.
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Section 14120 of the Environment Article provides that any person who willfully
violates any provision of subtitle 14 is guilty of a misdemeanor and upon conviction
in a court of competent jurisdiction is subject to a fine of: (1) Up to $ 50,000; and (2)
An amount sufficient to cover the cost of damages resulting from all of theifgjlo
caused by the permittee, including a contractor of the permittee: (i) Any oil or gas
spill; (i) Any other discharge; and (iii) Any violation of this subtitle; and (3) Costs
imposed in the discretion of the court.

In 2012, the legislature passedaav that makes it easier for a person whose water
supply has been contaminated to compel the owner or operator of a gas will within
2500 feet to provide an alternative source of water. Sectidall04l of the

Environment Article. If the contaminationvisthin a year of gas well activity, the
company would have to prove that it had not caused the contamination. After a year,
or beyond 2500 feet, the person whose water supply has been contaminated would
have to prove that the company cauesldamage

2. | think that companies with bad records in other states should be banned from
Maryland.

Section 14108 of the Environment Article directs the Department to deny a permit
application if the applicanbas not corrected any violations committed by the
applicant under any prior permit Each application must be judged on its own merits.

The Departments also encourage property owners to consider the reputation of a
company before signing a lease for mineral rights. There are internet resources
available wherep citizens can access independent evaluations of oil and gas
company environmental performance and disclosure.

3. The coal strip mining rules iMarylandcontain provisions that | think should be
included in Marcellus drilling regulations. In particular wtikare are cases
where a personb6és water source or other
the State should have the authority to compel the offending party to make proper
restitution or replacement.

There are provisions in Sections-356, 15524 and15-608 of the Environment

Article that require operators of surface coal mines and deep coal mines to replace
the water supply of a property owner if the supply has been contaminated, interrupted
or diminished. The Bituminous Coal Open Pit Mining Reclamdtund and the

Deep Mining Fund provide a reserve that can be used for this purpose under certain
circumstances; for example, if the bonds have been released and the mine is closed.
A similar liability provision was enacted in 2012 and codified as &edi#110.1 of

the Environment Article. This, combined with increased bonding and insurance
provisions passed in 2013 and codified as Sectiehlll4of the Environment Article,
protect those in the community. In 2014, Senator Edwards introduced SB535, a
severance tax bill that would have directed money into the Oil and Gas Fund. This
Fund can be used for purposes similar to the coal mine funds. The bill did not pass.

4. Any intimidation or bribes on the part of the shale fracking/drilling companies or
their subsidiaries will result in a direct cancellation of permits immediately and in
the future. In addition, steep fines will be placed on the shale fracking/drilling
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company, along with possible incarceration of any and all parties involved in the
intimidation or bribe.

Bribery of a public official is a criminal offens8ection 9201 of the Criminal Law

Article. Furthermore Standards Of Conduct For Executive Branch Employees

established b¥xecutiveOrder (01.01.2007.0ls t a t e n éniplayee shatot,

except as permitted by applicable law or regulation, solicit or accept any gift or other

item of monetary value from any person or entity seeking official action from, doing

business with, or conducting activities regulated by the employee's agentygse

interests may be substantially affected by the performance or nonperformance of the
employee's duties. Empl oyees found to violate these
disciplinary action, including termination from state employment.

Permits can be nked for causeCurrent regulations provide that@ermit may be
revoked after notice to the permittee, if the Department determines that:

(1) The permittee has failed to comply with the requirements of an administrative
order;

(2) False or inaccuratéenformation was contained in the application for the
permit;

(3) Conditions or requirements of the permit have been or are about to be
violated,;

(4) Substantial deviation from plans, specifications, or requirements has
occurred;

(5) The permittee hasifad to allow an authorized representative of the
Department upon presentation of proper credentials to:

(a) Enter at any reasonable time upon the permittee's premises where
pertinent operations are conducted, or where records are required to be
kept undeterms and conditions of the permit;

(b) Have access to and copy any records required to be kept under terms
and conditions of the permit;

(c) Inspect facilities to ensure compliance with the conditions of the
permit;

(d) Inspect any monitoring equipnteor method required in the permit; or

(6) A change in conditions exists that requires temporary or permanent
modification or elimination of the permitted operation.

Processes must be open and unbiased.

1. All companies performing any monitoring or assessment should be approved by
the State to ensure that no conflict of interest exists which could call into question
the accuracy of the results.

The Department of the Envi r otal,ramgimderingoes not
or consulting firms that do business in the State. However, any monitoring plans
required as a permit condition are subject to departmental approval. These plans
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address quality assurance of the data. The Department reviews monitodng an
assessment data submitted. Finally, Departmental staff must be provided access to
permitted sites at any time for appropriate inspections to ensure permit requirement
are being properly implemented. Any data or information indicating violation of
permitlimits or conditions may be grounds for enforcement action.

2. The applicant should not be allowed to do its own baseline monitoring. Either the
State should do the monitoring (using permit fees) itself or the company should be
required to use an indepemdentity, chosen or accredited by the State, and
subject to oversight similar to the way the Food and Drug Administration
monitors foods and drugs to ensure the reliability of the testing results.

It would not be an efficient use of State resources bDipartment of the

Environment to perform the baseline monitoring without compensation from the
applicant or funding provided by permit fees. In some cases, it would not be practical
to use State personnel to perform monitoring, even if funding weralaleaiFor

surface water monitoring, however, which involves detailed technical procedures for
biological assessment, the Department of Natural Resources would prefer to provide
the monitoring services. Using DNR monitoring services will reduce the need fo
costly quality assurance and control revi e
require fewer resources compared to using a private consulting firm. As noted
above, the Department of the Environment does not accredit companies that operate
in Maryland or require applicants to use a specific company. However, DNR states a
preference for using companies that have been certified for Maryland Biological
Stream Survey (MBSS) monitoring techniques. The work plan for baseline
monitoring will be approved bihe State in advance and the data submitted will be
reviewed and checked for quality assurance and quality control.

3. Landowners should have easy access to information about violations. The design
of reports and records are important and can help streaenifoecement
activities. Digital records help share information with the many stakeholders
involved in this process.

The Department of the Environment issues annual enforcement and compliance
reports that cover enfor ceflatermgrogramst i vi ti es
MDE also issues regular press releases regarding the most recent enforcement
actions by Administration. These items ar
http://mde.maryland.gov/aboutmde/DepartmentalReports/Pages/aboutmde/enfcomp.a

spx

4. Each well site will have one or more continuous air monitoring systems in
operation either in real time or at reasonably short intervals during the lifetime of
the geration of the well. The monitors must be able to trigger alarms at the well
site and at a remote monitoring site that is staffed 24/7 when established pollutant
levels are exceeded. Ideally all toxic chemicals used in the drilling and any
expected to b effluents from the wells should be monitored as well as fugitive
methane. After eventual capping of the well periodic monitoring at the site should
continue to be conducted.
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The Department of Environment investigated the question of ambient air nranitor
at well sites. Ambient air monitoring is not justified on a continuous basis for every
well, nor would it be practical. The Department is considering monitoring and leak
detection and will include appropriate requirements in individual permits.

5. | suggest Maryland require 24 hour video surveillance of all well pads to allow
remote monitoring and inspection and provide verifiable data in the event of
incidents. This is especially important if Maryland adopts its recommendation that
specially traind and equipped personnel must be capable of arriving at the site
within 24 hours of the incident.

Even if video surveillance were required, practical constraints would mean that the
video would not be reviewed unless an incident was reported. Accordimgly,
Departments agree that an important best management practice is the requirement
that drilling companies establish emergency response plans to include a mechanism
for notifying local jurisdictions promptly regarding chemical spills or releases.

During drilling and hydraulic fracturing, the operations are staffed 24/7 by the
permittee. Incidents that occur during these times, and times when workers are on
site to work on the well or perform maintenance, will be immediately known.
Incidents at wells tht are operating but unattended can often be detected by the
companyds own remote monitoring systems.
applicants for permits are required to develop will assure that the information is
promptly communicated to the peapauthorities. The type of incident that requires
specially trained and equipped personnel, such as a well blowout or fire, would
probably be immediately evident. Local residents are also encouraged to notify local
authorities or the Department of the#ronment if spills or other emergencies are
witnessed.

6. There should be a clear mechanism for citizens to report violations of the law or
of permits or lodge complaints.

The Departments agree that there should be a simple way for citizens to report
suspeted violations of the law or permitd/IDE staff are always on call during the
regular workweek and on weekends, holidays and after normal working hours, to
ensure that all environmental emergencies are promptly addre¥sedmayeport

any environmentaémergencyhat poses an immediate threat to the public health or
the weltbeing of the environment such as oil and chemical spills or accidents causing
releases of pollutantsy calling toll free (866) 6331686. Anonymous calls are

accepted.

Nonemergencgnvironmental concerns should be directed to the relevant program
at MDE. The oil and gas program can be contacted during business hours at 866
MDE GOTO which i4866) 6334686

Permittees will be required to post contact information at the entranitetsite.
Complaints that are not about violations should be communicated to the permittee.

7. The protocols for monitoring, recordkeeping and reporting should be submitted
for public comment. It should be clear about testing of water Wwelso will
test what they will test for, and how the tests should be conducted.
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The Department of the Environment will provide guidance for monitoring,
recordkeeping and reporting. Some will be in regulation, which will be subject to
public notice and comment. The rtonng plans themselves will be submitted with
the permit application and will be available for public review and comment.

8. There should be a sharing and coordination of environmental monitoring data by
the Maryland environmental agencies with their coyrads in Pennsylvania and
West Virginia.

The Department of the Environment participates in interstate compacts and attends

regional meetings where information is shared. The Department also maintains
communication with regulatory agencies in other st#tesugh conferences

organized by the National Governors Associatithe Environmental Council of the

Statesand EPA. Furthermore, in developing Mal
practices and other related recommendations and requirements, the Departmen

have reviewed incident and other environmental data in neighboring states and

throughout the country to ensure the best practices for environmental protection are

adopted.

State resources may be inadequate.

1. Conducting inspection and enforcement\atiéis is challenging due to limited
information, such as data on groundwater quality prior to drilling. Hiring and
retaining staff and educating the public are challenges. | have great concern about
the availability of qualified individuals to perform gefunctions.

Sitespecific background data will be collected for each site. The Departments are

aware of the challenges of hiring and retaining qualified personnel. The Department

of the Environmentoés future adceddfiondlon of pe
personnel to assist with inspections and enforcement.

2. Money for state inspectors and independent inspectors should come from higher
permit fees, not tax payer dollars. In the strongest possible way, | want to
emphasize that the resources to fmyregulators, monitors and enforcers of such
vital functions as water quality, air quality and noise monitoring should be borne
by the drilling companies.

The Department of the Environment is authorized to set application and permit fees
for oil and ga wells at a level to operate the regulatory program, including
monitoring and enforcement.

New programs are needed.
1. A new regulatory agency is necessary.

a. A fAdesi gn amowdde setgup and maintained through the
county or state government for permit issuance, reporting purposes,
inspections, and legal actioill of which would be considered a
reimbursable fee to the shale fracking/drilling companies reimbursed
on a mothly basis.

b. Any ilinesses resulting from the shale fracking/drilling companies for
families, and employees of the shale fracking/drilling company, must
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be reported t o t RAkinfdindatos iegamiagt ed agenc
hazards, illnesses, contaminatioradapills, etc. will be a part of
public record and maintained by the

C. Inspectors are to be hired by our county or state government, though
the fidesignated agencyo and the fund
benefits are to be reimbursby the shale fracking/drilling companies
on a monthly basis through an invoic
a g e n @hys.also includes any fees incurred, such as mileage,
maintaining an office, etcThe shale fracking/drilling companies may
not be or re their own inspectors to report to the permitting
Afdesi gnated agencyo.

d. Al'l chemicals that are to be used mu
agencyo pri or Theseghemicalscannatisctudea n c e .
contaminates that would affect any aquifers, rivers, wells, or public
drinking water or cause cancers or illness&l of these chemicals
will be a matter of public recordnspectors will test the chemicals on
a bimontHy basis to ensure hazardous chemicals are not being used
by the shale fracking/drilling companies.

e. All clean-up will be provided by the fracking/gas drilling company
within 3 months of vacating any sitdn addition, the shale
fracking/drilling companywill be held completely responsible for
expenses relating to the cleap and maintenance of any capped well
that may later leak after being closed, as well as any other issues
resulting from this leakThere will be no time limit on this
maintenanceA designated trust fund is to be set aside to cover these
expenses and is to be used only for the purpose of maintaining closed
wells. Thi s amount will be provided by t|

Many of the tasks the commenter wishes to assign to a new dediggancy are
already within the responsibility of existing state agencies. Likewise, permit fees will
be established and paid by industry to help support regulatory oversight activities.
The substantive concerns expressed by the commenter regardmgalkeand

cleantup are addressed in Departmental responses to chemicals and emergency
responseaelated comments.

2. There should be clearly identified state agency paihtontacts, processes, open
damage claim reporting and detailed restitution when ssatise. There should
be a mechanism to fairly compensate people for economic loss and personal
harm, especially people who did not lease their mineral rights but are impacted by
gas development nearby. The State should consider denying a CGDP permit if
any landowner within the CGDP does not own his mineral rights (i.e. a split
estate).

The commenter may be envisioning something like the-sopervised settlement
program that was instituted after the Deep Water Horizon well blowout in the Gulf of
Mexico. The settlement followed two class action lawsuits and set up a procedure
and fund to compensate people for economic and property damage claims and
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medical claims. Such programs are not developed in advance, on the chance that an
incident will occur.

Thecourt system provides an avenue for individuals to seek compensation for injury
or damage caused by willful misconduct, negligence, trespass, nuisance and
contamination. The Department of the Environment can order a permittee to cease a
violation and remdiate spills, but there are issues of due process, property rights

and contract rights that preclude a State agency from circumventing the legal process
and awarding damages.

3. We want the State to secure and fund an external independent environmental
constuting and auditing entity or capability (firm) to perform daily independent
inspection of all orthe-ground drilling activities to ensure full compliance of all
regulations. This firm will host kinonthly or monthly public meetings to address
current conces and complaints with local stakeholders. Oversight of this firm
will be provided by a small Board of Directors composed of local civic leaders.
And lastly, that "drilling fees" be established by MDE with a-it@en breakdown
of drilling fees and whatey include so that it is possible to ensure that adequate
funds for inspection and enforcement is possible.

This firm will fill the following roles:

1. insure that the enforcement and inspection function is adequately funded,
well managed and staffed withajified personnel;

2. promote transparency via-bionthly or monthly public meetings to
address issues in a timely manner;

3. protect the enforcement and inspection function from political and energy
sector intimidation or influence;

4. perform ongoing auditing an@porting functions to track the
effectiveness of regulatory enforcement practices; and provide an external
source of objective expertise relating to drilling practices.

See response to comment 1 AA new regul ator
Department othe Environment has the authority to assess application and permit

fees for oil and gas wells in amounts sufficient to fully fund its program, including

inspection and enforcement. The Departments take their missions very seriously and

are guided by sciare. Intimidation is not an issue. MDE prepares an annual

enforcement report on all its programs.

4. There is a strong need for a Comprehensive Gas Drilling Inspection Program
(CGDIP) that would:

1. Require special training for inspectors in Maryland to felfor
inspection compliance,

2. Show all phases of development and the inspections for each phase,
3. Allow for random visits and spot inspections
4. Mandate compliance with each phase for work to continue,
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5. Establish a community/citizen watch program, that would train individuals
on how to report incidents and/or violations,

6. Establish a Natural Gas hot line for reporting

7. Mandate the number of inspectors in relationship to the number of
permits,

8. Establisha sliding scale penalty for repeat violations,

9. Establish a three strikes and out program that would keep repeat violators
from receiving permits,

10. Establish an Ombudsman commission for review of complaints and
compliance issues,

11.Establish a website fordensure, permitting and inspection, which would
include public notification of CGDP planning and permitting. This site
could also be used for the CGDP Toolpox

12.Establish a field office of the Natural Gas division of MDE/DNR in
Garrett County.

If inspectos need additional training, MDE will secure that training and recover the
cost through application and permit fees. If the intensity of gas development justifies
it, MDE will locate trained inspectors in a western Maryland office. Unannounced
inspectonar e already a part of MDEOGsSs inspectior
method by which citizens can report incidents and suspected violations. An

individual may report any environmental emergency that poses an immediate threat
to the public health or thevell-being of the environment such as oil and chemical

spills or accidents causing releases of pollutants by calling toll free (86631633.
Anonymous calls are accepted. Namergency environmental concerns should be
directed to the relevant programt ®IDE. The oil and gas program can be contacted
during business hours at 8&8DE-GOTO, which is (866) 633686. Onsite

inspections by citizens are inadvisable due to security and safety concerns, as well as
issues of trespass.

The Departments are contted to openness and transparency and will make efforts

to provide all necessary information on its website. Compliance issues should be
handl ed through the MDEOGOs established insp
idea of an ombudsman has merit andlddae considered if companies are not

responsive to citizen concerns.

Existing State laws and regulations do not provide any administrative or civil
penalties for violations of the regulations or permits. These enforcement options are
valuable and the Degitment of the Environment will consider asking the legislature

to provide them. Appropriate penalty amounts for second and subsequent violations
could be incorporated.

A fithree strikeso rule is not appropriate
minor to serious. Each application will be considered on its merits.
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5. The collection of pralevelopment baseline data is good, but the same kind of
data should be required during the production and for at least 3 to 5 decades after
decommissioning and cping.

Periodic monitoring will be required while the well is in production, but at this time
the Departments are unaware of any justification for monitoring for decades after the
well has been properly abandoned and the site reclaimed -cRisstre requrements

can be reevaluated and adjusted if there is a reason to require additional monitoring.

6. All storage containers and transportation vehicles that handle wastewater,
flowback, drilling muds, cuttings, fuel and chemicals should have GPS tracking,
placads and radioactive monitors.

The draft best practices report recommended that applicants submit a transportation
plan and a waste management plan for approvalorder to assure that all wastes

and wastewater are properly treated or disposed of, theaie@nts proposeto

require permittees to keep a record of the volumes of wastes and wastewater
generated orsite, the amount treated or recycled-site, a record of each shipment
off-siteand a confirmation that the waste was received at the desigfeatiity. In

the draft report, t IRequirBthag altruckedamkersandr opos e d

dump trucks transporting liquid or solid wastes be fitted with GPS tracking systems to
help adjust transportation plans and identify responsible partiesaircéise of

accidents/spill$ There was wide support for the GP

Maryland Motor Truck Association commented that this requireifisntirtually
impossible in an industry that is deregulated, highly fragmented, and uses a large
numberof independent contractors to meet skerim transportation needs. The
permittees and operators are in a position to require its contractors and
subcontractors to use GPS equipment, despite the fragmentation of the industry.

The transportation of hazaotdls materials is regulated by the United States
Department of Transportation, which requires placards for shipments of hazardous
chemicals above threshold amounts. For example, a truck would have to display a

corrosive placard if it carried a material tha met t h ealiquedforisalid t i on :

that causes full thickness destruction of human skin at the site of contact within a
specified period of time. A liquid, or a solid which may become liquid during
transportation, that has a severe corrosion ratesteel or aluminum based on the

criteria in 8173.137(c)(2) is also a corrosive material. . 0 49 CFR 173.

Lastly, the Departments proposed thattings, flowback, residue from treatment of
flowback and produced water, and any equipment where saalisigdge is likely to
occur shall be tested for radioactivity and disposed of in accordance with law.

7. While there is Federal regulation of new construction of pipelines with the
attendant compressor stations, no State agency exists to oversee the siting
construction and operation of these assets.

The Pipeline and Hazardous Materid@sfetyAdministration of théJnited States
Department of Transportation has established standards for the material, design,
construction, and testing of pipelines that camgtural gas. The Federal Energy
Regulatory Commission (FERC) authorizes interstate pipelines, including
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compressor stations that are part of interstate pipelines. Intrastate pipelines,
including compressor stations that are part of intrastate pipeliaespverseen by

the Maryland Public Service Commission (PSC). FERC approves the siting of
proposed routes for interstate pipelines and associated facilities. Intrastate lines do
not have to come to the FERC or the PSC for approval of their routes: rotiss

are developed through agreements with landowners for thegigiiay. They do

have to geaipprovalfrom other State agencider such things as air permits and
stream crossing permits. The PSC has the authority to inspect gathering lines and
intrastate pipelines.

The Comprehensive Gas Development Plan will help coordinate the siting of drill
pads, gathering lines, compressors, and other ancillary facilities.

8. Currently, federal oversight of pipelines in Maryland is inadequate. To expand
the numier of pipelines by authorizing increased production via well permitting
while the regulatory system is already struggling under current conditions would
only increase the likelihood of accidents or failures.

The safety of interstate gathering lines, trarssion lines, compressor stations and
storage facilities is regulated by the U.S
and Hazardous Materials Safety Administration (PHMSA). The Maryland Public

Service Commission (PSC) regulates these facilities wisgnatre classified as

intrastate, and the PSC also regulates distribution systems. If drilling is permitted,

there will certainly be more intrastate pipeline development. The capacity to manage

these additional needs will be expanded if required.

9. Postoperational sampling of air quality should be required for ancillary facilities,
such as compressor stations, that have the potential to emit gases.

The Departments will require monitoring of ancillary facilities such as compressor
stations in air panmits, if justified.

Financial liability for monitoring and harm.

1. Companies permitted to conduct a fracking operation in Maryland should be
required to post a bond sufficient to cover penalties for any violations that might
occur in the course of thaiork, regardless of any showing of negligence on
their part. These penalties need to be sufficient to cover the costs of restoring the
environment to a safe and livable condition.

Financial assurance and bonding requirements in Sectiehl1l4of the Envisnment
Article address these concerns.

2. All legal fees acquired by a landowner, affected party, or the government will be
reimbursed by the shale fracking/drilling companies for any reason.

The general rule in America is that each party to a suitpaysitso at t or ney 6s f e
Court costs are usually paid by the losing party.

3. There should be adequate bonding and insurance requirements, lasting beyond the
closure of the well. Bonds for delayed contamination caused by triggering hydro
gecmechanical events shlol be added, such as the inevitable upward migration
of enhanced vertical permeability.
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The Departments do not agree that contamination is likely to be caused by upward
migration due to hydraulic fracturing. Bonds are released only after closure is
compete. Environmental Impairment Liability insurance must be secured and
maintained for 5 years after the Department determines (haT:he gas or oil well

has been properly sealed and plugged; &idlhe site has been reclaimed.

4. Demand that companieagaged in fracking are financially liable for any and all
costs incurred by residents including health expenses, soil contamination, legal
fees, loss of property values and reduced quality of life during and after the
operation.

Financial assurance anihsurance will guarantee that funds will be available if the
companies engaged in hydraulic fracturing are liable for damages.

5. Any and all hazards, such as well contamination, explosions, death, crop
destruction/contamination, hazardous fuel transportaiooidents, business loss,
etc. that are directly associated with fracking/drilling will be paid for by the
company. This includes, but is not limited to emergency personnel costs, funeral
costs, loss of income, land devaluation, legal fees, injuriesarandosts
associated with the hazard.

See responses to comment 1

6. There should be an explanation of what the State would do, or compel the
company to do, if gas were to flow from somewhere in the gas field into a
personds home o rWhatare the reghiremeats for oestgrdtianr e .
of trout streams should fluids pollute the water? What types of restitution should
citizens expect if their property and or health is negatively impacted, or are locals
expected to work with the oil & gas firm dutly? A process must be developed
to deal with and assign responsibility for unexpected problems especially if more
than one industry operator is working in the same area.

Current regulation COMAR 26.19.01.15 provides that the Department of the
Environmenmay, in the event of a violation, issueaahministrative order requiring
necessary corrective action, including restoratitmbe taken within the time
prescribed The specific instance of contamination of drinking water within 2500 feet
is addresseth Section 14110.1 of the Environment Article. There are existing
liability and pollution insurance requirements 814 111of the Environment Article.
Also a bill introduced by Senator Edwards in the 2014 session, SB 535, would
provide funds and authae the Department to take corrective action if the persons
responsible for the harm could not be identified or were bankrupt or otherwise
judgment proof. This legislation did not pass.

7. We believe that liability of water well contamination within 2500 f&fea drilled
gas well must be incorporated into the permitting process and the time period
extended beyond one year of the drilling activity to ensure water quality and
public health are protected.

Persons with drinking water wells within 2500 feet friv@ gas well or whose wells
are contaminated within a year aftdre last event of well drilling, cortgtion, or
hydraulic fracturing can take advantage of the presumption established in Section 14
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110.1 of the Environment Article. After one year, thes@emwhose drinking water

was affected would have the burden of proving that the gas company was liable. If
gas activity is permitted, monitoring results or new research might justify extending
the time period for this presumption.

ENGINEERING , DESIGN AND ENVIRONMENTAL CONTROLS AND STANDARDS

Ponds

1. Ponds should be used only to collect or store fresh water; all other material shall
be stored in tanks.

2. We support the proposed prohibition on open impoundments for the storage of
flowback and produced wateas a necessary safeguard. Open impoundments
create unnecessary risks of wildlife exposure to che#@adain fluids and
environmental damages from impoundment spills. MDE and MDNR have laid out
an appropriate approach, allowing open impoundments to beonsefor fresh
water storage.

3. The state needs to coordinate closely with the local municipalities on construction
standards for ponds.

The Departments agree that ponds should be used for fresh water only, and that
flowback and produced water should beretl in tanks while ogite. This was a
recommendation in the draft report. The regulations will also specify that the tank
system has sufficient structural integrity anéjmpropriatefor the storing of the
intended wastes, including compatibility witie wastes.

Ponds must conform to USDA Natural Resources Conservation Service Maryland
Conservation Practice Standard Pond Code 378 (January 2000). The standard
establishes the minimum acceptable quality for the design and construction of most
ponds.

Casing, cement, and centralizers
1. The use of reconditioned casing should not be permitted.

The Departments do not agree. It is appropriate to use reconditioned casing if it
meets API performance standards for compression, tension, collapse and burst
resistanceas well as quality and consistency.

2. The specified safety margin of 1.2 for reconditioned casing seems small; a factor
of 2.0 is viewed as more common.

The draft report recommended that reconditioned casing may be permanently set in a
well only after it has passed a hydrostatic pressure test with an applied pressure at
least 1.2 times the maximum internal pressure to which the casing may be subjected,
based upon known or anticipated subsurface pressure, or pressure that may be
applied during stmulation, whichever is greater, and assuming no external pressure.
The proposed recommendation is based upon API Standard 5CT, Specification for
Casing and Tubingand the Departments consider it appropriate.

3. How did the Departments determinethat | ot s can be fAsafely ca
mines?
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The Departmerstrecognize the inherent danger in drilling through coal mine areas.

A pilot hole would be a small diameter hole drilled to provide moresgigeific
knowledge of the subsurface geology. IGeams would only be presentlinefirst

several hundred feet from surface and the pilot could provide valuable information
for the development of the actual casing and cementing plan for a production well.
The pilot would be similar to a coring thatpsesently done to define geology in
preparation for a coal mine permit. The judgment that holes can be safely cased is
based on experience. In comments, the Board of Directors and committee members
of the Casselman Coal Poolee Association endorsedetmsnmendation.

4. Requiring the cement to remain in a static state for a minimum of 12 hours and to
achieve a compressive strength of 500 psi is excessive. Modern cement additives
and slurry designs can achieve the 500 psi requirement in much less tih@ than
hours. It is recommended the recommendation be changed to allow for
continuation of activities if the cement has reached a minimum of 500 psi.

The Departmerstrecognize that the 12 hour set time will cause some delay in
drilling. The Departmemtalso kelieve that the proper setting of the cement is one of
the most critical tasks in the safe drilling process. The Deparstiestefore do not
accept the suggested change.

5. For cementing, centralization, and wellbore isolation, it is suggested the
recommendtion incorporate APl Standard®, Al sol ati ng Potenti a
During Constructiono in the document. Thi
engineering practices for isolation of potential flow zones and goes beyond the
limited recommendations found inetlturrent document. API Standard Bhas
been adopted into both federal and state regulations and serves as an industry
guidance document for proper well design and construction.

APl Standard62 woul d qualify as a Arelteevant API
report requires that the applicant for a well permit file a plan that follows the

normative elements of relevant API standards, or demonstrate that an alternative is

at least as protective.

6. The recommendation is all coupling threads meet the ARIfggions and
casing strings be assembled to the correct torque. This requirement eliminates
proprietary threads that may exceed API specifications and also does not allow for
the use of couplings that are made up to a particular depth rather thamnamini
torgue. The recommendation should allow for the use of API threads or threads
that exceed API requirements based on an engineering analysis and judgment.

The Departmestagree and will amend the recommendation to provide that the
applicant can, when &umitting the plan for a well, make an engineering
demonstration that an alternative is at least equally protective.

7. There is a recommendation that the operat
centralizers to proper | y Thereis hoaefinittone casi n
of what degree of centralization is required, the allowable type of centralizers, or
the proposed installation methods. This information can be found in the API
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technical documents, recommended practices, and specifications fatizergr
It is recommended the recommendation include these documents by reference.

APl Standard RP 10D2 regarding use of cent
APl standard. o The best practice report r
follows the normative elements of relevant API standards, or demonstrate that an

alternative is at least as protective.

8. The State and the MSAC needs to do more to study and address the causes of
casing integrity failure and to propose better practices thatnc@dly improve
performance of casing integrity.

The Departmendf the Environmenrdctively participates in forums and follows
studies conducted by agencies and organizations such as EPA, the Groundwater
Protection Council, the National Governors Councitlghe Interstate Oil and Gas
Compact Commission. The Departments are also requiring rigorous monitoring
before and during well development to assist in identifying casing/cementing
problems. In addition we will continue to monitor other states and indust
developments.

Additives, closed loop systems for drilling mud and cuttings

1. Our organization supports the RepoO

rtoéos re
ADi esel fuel shald/l not be used in hydraul
The use of diesel fuel hydraulic fracturing has been the subject of concern in
several contamination investigations. The Departsi@atnot propose to allow its

use in hydraulic fracturing in Maryland.

2. Closed loop mud systems are commonly used wher@qoeous drilling fluids
are used. There may be unintended consequences of requiring closed loop mud
systems for all drill sites. A closed loop system will add costs to the drilling
operation and will require additional space on the drilling pad to incorporate the
technology. To Bow for spotting the needed tanks for the process can require up
to 6 acres for the drill site. This increases the surface footprint of the drilling pad
above what would be required for nolesed loop systems.

The Departmemstbelieve that the benefits thfe closed loop system in managing and
disposal of cuttings and waste drilling fluids exceed the temporary impact of land
disturbance for the tanks and structures needed. The Depastnmatthat at least a
portion of that disturbance will beffsetby not constructing pits for storage.

3. How will the Department determine whether to approve additives for drilling
fluids?

As mentioned in the draft report, only additives suitable for drilling through potable
water can be used for at least 100 ft below fresh water or coal seams. For drilling
below that depth the Departmesftthe Environmenwill consider the constituents of
the product, the concentrations to be used, and information on toxicity and health
effects from the Material Safety Data Sheets.
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Pad construction and containment

1. AiPermeabilitydo is the wrong word in the s
with a g/nthetic liner with a maximum permeability of 1@entimeters per
second éo

The commenter is correct; fdApermeabilityo w
conductivity.o

2. Containment around tanks and containers should be underlain with a synthetic
liner with a maimum permeability of 10 centimeters per second to prevent
leaching into the soil.

The Departmesstanticipate that many tanks and containers will be located on the
pad, where the liner must have a maximum hydraulic conductivity ‘of 38condary
containment is required for all stored chemicals and wastewater, but this low
hydraulic conductivity may not be necessary in all circumstances. The Spill
Prevention Control and Countermeasures Plan must address the prevention and
clean up of spills.

3. The kerm should be made impermeable with the use of the liner. In the event of a
high volume, high pressure liquid release an earthen dam will likely fail and use
of a liner would prevent or minimize a failure.

The best practices report recommended that tHemid must be surrounded by an
impermeable berm. This may be accomplished by using natural materials or a liner.
The applicant must submit a plan for constructing the pad and containment structures
with the application for a well permit.

Integrity testing and BOP

1. Use of data obtained through open hole | o
information (as recommended by UMCES) should not be considered
sufficient stanealone information in the absence of a complete study of
hydrology of the site. Wehould not be drilling blind in Maryland and using the
drilling process to document the strata.

The UMCESAL report stated, in the context of discussing different well logging
techniques, that AThe bestholepmeldogdingce woul d
methods to help fine tune casing placement and characterize flow and hydrocarbon

zones, perhaps mud logging to determine levels of hydrocarbons-timeaduring

drilling, and SRCBL, casing collar logging, and gamma logging as part of a-cased

hole proga m. 0 The use of open hole |l ogging 1is
available and to be used in the permit review process. Any site specific data will be
valuable to subsequent well placement and technique. All available hydrologic data

such as exsiting water or other wells, previous excavations and all geologic/seismic

data will be evaluated in the individual permit process.

2. Due to concerns about casing integrity discussed above, the plan for integrity and
pressure testing submitted by applicaotsifidividual well permits should
include integrity tests not only at drilling andfracturing, but also at annual
intervals until the well is plugged, and at regular intervals going forward.
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The Departments agree that testing should be performed peallydduring the

lifetime of the well. The specific types of tests and frequency of tests will be an issue
addressed in each permit and based upon the documented pressures at each
individual well. The Departments are not aware of justification for intgggsting

after the well is plugged.

3. Rather than specifying that blow out preventers should be tested at a pressure in
excess of that which may be expected at the production casing point before
drilling the plug on the surface casing; and penetratingatfget formation, the
regulations needs to specify that blow out preventers the pressure to be 1.2 times
the pressure during stimulation, which is the highest pressure normally
experienced during the life of the blowout preventer.

The regulations will belarified to provide that the blow out preventers must be
tested at a pressum least 1.2 timethe highest pressure normally experienced

during the life of the blow out preventer. The regulation will likely closely conform to
API RP 53.

4. The regulationsecommend pressure testing of Marcellus shale gas wells. That
isn't sufficient. The BMP practice recommended in the UMCES report to require
pressure testing should instead be adopted. Doing so would greatly increase the
likelihood that all wells would faction as they should.

See response to question 2 above regarding increased frequency of

integrity/pressure testing. Moreover, in the draft best practices report, the

Depart ments wr AL report r@conmmendetdNV@ridehd should

consider amendings regulations to require SRCBL (or equivalent casing integrity

testing) and other types of logging (i.e., neutron logging) as part of a-teded

program. The Departments agree and propose
Departments will require méanical integrity tests to be performed when re

fracturing an existing well.

Noise, light and hours of operation.

1. The best practices report notes that if drill pads are located within 1,000 feet of
aguatic habitat, screens or restrictions on theshofioperation may be required
to further reduce light pollution Additional light sensitive uses include
residential units, educational facilities, hospitals, critical facilities and agricultural
uses including livestock. Maryland should consider dguab light standards
for pre and post curfew time periods when sensitive land uses afeynear

The Departments agree that there are many sensitive land uses that could be
affected by drill pad lighting. These issues wilcbasidered in the CGDP and
addressed on a cad®-case basis during the individual well permitting and
associated public participation process, taking into account the nearby sensitive
land uses and stakeholder concerns.

2. The report says that restrictions on hours of operation dgirberapplied to
activities that could be planned in advance or temporarily suspended. This
statement gives the industry an escape clause to use lighting at any time during
development activities. It should be strengthened to say, in the last sentence: For

C-61



this reason, activities should be planned in advance so that all measures can be in
place to protect surrounding communities from light pollution.

Advance planning and the selection of proper lighting can minimize the effect of
lighting, but lighting is asafety issue.

3. Light pollution as well as noise pollution should be addressed because light
pollution corrupts the wildlife cycles and destroys the sense of solitude for
residents and tourists.

The Departments agree and this is why both light and noisetipa will be
considered at multiple stages of the gas well development process, from the CDGP
process all the way through issuance of individual permits.

4. Ban flaring during hours of darkness, and also ban lighting that destroys the
night sky.

The Depamnents have proposed restrictions on flaring and lighting that protect the
publicand do not compromigbe safety of workers. The Departments propose that
night lighting be used only when necessary, directed downward, and that low
pressure sodium light soces be used wherever possible.

5. The recommendation that drilling should avoid times of peak outdoor recreational
periods is unreasonably restrictive.

This recommendation is not only for aesthetic purposes but also to ensure public
safety. Considerationilvbe given in individual well permits to the proximity of the
well to peak recreational uses.

6. The recommendation about lighting should state that nothing in this section
should be construed to compromise safety of operation at the drilling site.

Safetyat the drill site isessentiato prevent harm tavorkers,the environment and
public health. The manner in which lighting is addressed at each well pad will not
compromise safety of operations.

Standards and updating standards.

1. There is a long list of plans and information that must be submitted with an
application for a drilling permit. Wi
of these, or are the approval criteria viewed as inherentlylyasase?

Before a permit will b issued, the applicants are first required to develop a
Comprehensive Gas Development Plan, and guidance is provided in the Best
Practices document to inform that effort. Plans for individual wells must then
conform to the Engineering, Design and Envirental Controls and Standards.
Relevant API standards must be considered and, if the applicant faitsotporate

a normative element of a relevant API standard, the plan must explain why and
demonstrate that the plan is at least as protective as threatwve element. All
applications will then be reviewed individually and additional-specific

conditions may be considered at that time. Regulations will provide guidance as to
what will be expected in the application.
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2. Given the view that mandagmparticular technology is neither appropriate nor
necessarily productive, the question beco
well as more efficient technologies might be motivated. An option for
consideration: require industry to discuss their plamfodro pt i on of f@Abett er
technol ogy as part of the CGDPO6s and/ or t

One way the Departments will encourage the adoption of better technology is to
require consideration of all relevant API standards. These standards are
periodically updated. To the extent better technologies are developed, they can and
should be considered both in the CGDP and the individual permit.

3. Maryland should adopt the Center for Sustainable Shale Development
performance standards as a baseline. Deviationsthose standards, if any,
should be limited to those necessary to reflect conditions that are unique to
Maryland.

The Departments incorporated some of these performance standards into their best
practices report and agree that the standards can beefulitool for evaluating

whether plans submitted with applications for individual permits are adequate. The
Departments do not think it necessary to adopt those standards as a baseline. If these
standards meet or exceed normative API standards, howibegrcan be used by
applicants in place of API standards and will be approve¥BE, provided they

meetother applicableregulatory requirements.

Fuels and engines

1. Engines operating on a site for less than 12 months are feeddefithed as
nonroadmobile engines, and Maryland is prmpted by the Clean Air Act from
imposing any emission standards on those engines.

Thisis correct. Maryland is preempted from making these federal regulations
applicable to a class of engines that are excluded franidtieral regulations. The
recommended best practices will be changed to avoid imposingi@mstandards
on those engines; however, the State will continue to explore ways to reduce
emissions from nonroad mobile engines.

2. The final report should not maat the use of electrical powered equipment or
designate a preferred fuel source for engiowered equipment.

The Departments are not mandating the use oflgaisked electrical power or a fuel
source for equipment. There are multiple factors which wiadr the use of one

power source or fuel over another, including the land disturbance necessary to bring
power to the site, the greenhouse gas footprint of electricity supplies and the loss of
power resulting from running electrical transmission lined drill site. The
Departments recommend that applicants provide a power plan that results in the
lowest practicable impact from the choice of energy source. The recommendation for
using natural gas or propane is a preference, not a requirement.

3. All on-highway and nonroad vehicles are already required to use ultsaltur
diesel fuel, so Section 1V.J.4.a should be removed as unnecessary.
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The requirements were fully phased in for most engines by 2014. The provision may
be unnecessary, but there doesse®m to be any harm in keeping it.

Roads

1. Given the levels of traffic and the size of equipment used, even gravel roads will
need to be planned and engineered to be safe. Additional design standards are
needed.

2. Why use Pennsylvania road specificatioff2 Btate of Maryland has been very
critical of natural gas operation in Pennsylvania. It just seems strange that we
would rely on their standards, especially since Maryland has been so critical of
Pennsylvania's management of Marcellus gas developmeagjaily and Garrett
County have standard specification and roads department personnel to review and
approve plans for roads. Let the two counties determine road requirements as they
do for all need development in the counties.

The Departments agree that nemads used by the industry will need to be planned

and engineered. The UMCEESL r eport recommended using Pe
iGui delines for Administering Oil and Gas A
they contain particularly good practices for consting and maintaining gravel

roads for Marcellus Shale development in Pennsylvania state forests. Since

Pennsylvania already experienced the traffic and associatedavettear on roads

that occurs during gas well development, it has valuable experiemnie@ioping

guidelines on proper road design to protect state forests. Furthermore, since much of

t he Marcellus underlies Marylandbés heavily
protect forested landscapes are most appropriate.

Pennsyl vaniracogizeghatirodds constrected for gas development will

experience repeated use over the-¢iyele of well production, must be designed to

withstand heavy, sustained, industrial scale traffic over decades, must protect forest

lands and waterways, and stwserve other purposes (utility corridors) in addition to

vehicular access. The guidelines also include other important consideration such as

guideline for emergency and pollution incidents. The Departments view these

guidelines as protective of Maryldnd s wat er qual ity and natur a

The standards for roads are meant to apply only to private roads, such as access
roads, that may be constructed to reach the well pad. Garrett County has
established minimum standards for private roads in its sugidin regulations, but

Aroado is defined as fAa public or private
means of access to 3 or more lots or that is an expressway, but not including an
alley or a driveway. o Undertapphhtoasnr def i ni ti

access road. Allegany County reviews the plans for private roads, but has no
construction standards. Both Counties have standards that will apply to the
construction of public roads or roads that will be dedicated to public Weere
theyapply, these standards and not Pennsylvania guidelines will be used.

Invasive species, site closure

1. The permit should require photographs of the site before the activity starts. This
information will be very helpful for reclamation assessments tateBecause
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mines operate for such a long timeframe, very few people remember what the
conditions were 30 years ago.

The Departments agree with this comment. Permit requirements for a pre
development site characterization should include photographardsc Site closure
requirements after gas extraction has occurred should also include photographic
records.

2. All cleanup will be provided by the fracking/gas drilling company within 3
months of vacating any site.

Current laws and regulations place the responsibility for site reclamation on the
permittee. Performance is assured through bonding. The time period for when site
reclamation must start after gas well drilling is completed and how long it should
take tocomplete the reclamation is not spelled out in the BMP document; however, a
reclamation plan must be submitted with the application for a well. This plan and the
invasive species plan must address both interim and final reclamation. An approved
plan becones part of the permit and therefore is enforceable.

3. All construction of wellpads and associated uses should be prohibited in areas
that are dominated by invasive species.

The Departments agree that construction in areas dominated by invasive species has
the potential to spread those species. The invasive species plan set out in the best
practices report wasitendedto address the risk that invasive species would be
introduced to the construction area, but it will also serve to prevent the spread of
invasive species from the construction area. For example, the applicant must
perform an inventory survey of sites prior to operations, and the plan must include
procedures for avoiding the transfer of species by clothing, boots, vehicles, and water
transfersincluding assuring that the water withdrawal equipment is free from

invasive species before use and before it is removed from the withdrawal site.

4. Keeping equipment clean is important for controlling the spread of invasive
species, but it is alsmportant to monitor construction materials such as any soil,
gravel or fill dirt that is brought to the site for construction. If there are existing
invasive species, piteeatment activities should be required before construction
starts.

The Departmentagree with this comment. The invasive species management plan
should emphasize avoidance, early detection and rapid response. The elimination of
existing invasive plants should be considered. For species that do little damage,
control may not be warraatl. For large existing infestations, the level of effort
required may be prohibitive and the probability of success very low. However, for
relatively small infestations of extremely damaging invasive plant species, control
can be both costffective anduccessful. We adopted the UMCAS

recommendation that topsoil should be stockpiled during site development activities,
covered during storage, and used on site during reclamation. The invasive species
and reclamation plans must address the risk thaenels brought on site may bring
invasive species.
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5. Annual monitoring for invasive species should occur at the appropriate time of
year to identify early infestations. Annual monitoring should occur throughout
the entire lease cycle plus one year. Beeamany plants have seasons, it will be
important to have the last inspection in the growing season after activity has
stopped.

The Departments agree with this comment. These monitoring activities will be
required for each opeementplandmatmustheasi ve spec
reviewed and approved by MDE before any permits are issued.

6. In some cases, grading and plantings will be needed to return the site to pre
construction conditions. For example, a formerly forested area might be re
planted with treesThe use of seeds should be expanded to include soil, mulch
and plant materials.

TheDepartmentsagree. As stated in the best practices report, the goal of
reclamation should be to return the developed area to native vegetation {or pre
disturbance vegetan in the case of agricultural land returning to production) and
restore the original hydrologic conditions to the maximum extent possible.

Miscellaneous comments on standards

1. Gathering lines are already adequately regulated. The rural gatheesidrom
the AccidenDomeunderground storage wells are under very high pressure when
gas is being injected into the wells during warm months and extracted during the
winter months. The standards for material and construction adequately address
this adivity.

The federal Pipeline and Hazardous Materials Safety Administration (PHMSA), has
relatively few requirements for gathering lines. Itis in the process of collecting new
information about gathering pipelines in an effort to better understand tke they

may now pose to people and the environment. If the data indicate a need, PHMSA
may establish new safety requirements for ledganeter, higkhpressure gas

gathering lines in rural locations. Pending this action, the Departments are
recommending tvsimple and commonsense requirements: that the locations of the
lines be registered through Miss Utility, and that all pipelines and fittings be
designed for at least the greatest anticipated operating pressure or the maximum
regulated relief pressure iaccordance with the current recognized design practices
of the industry.

2. This is not a difference of opinion, this is basic physics. Gas when released goes
straight up. Therefore, gas in a distant fissure far from the bore is not going to
make its way ind the pipe. It will be released into the air.

The horizontal borehole runs through the target formation thousands of feet below
the surface. The pressure is very high at this depth. In normal circumstances, the
methane, fracking fluid and water in therfation, like other gases and fluids, tend

to flow from an area of higher pressure to lower pressure; that is, to flow from the
formation into the wellbore.
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FORCED POOLING

1. | haveserious concerns about your suggestion of "forced pooling" of properties
Forced pooling is a violation of property rights.

2. Citizens of Maryland should be assured that the State will never force landowners
who own their mineralights to allow extraction of the resources (gas) under their
land without their consent

Forced poolng compels landowners who have not leased their gas rights to allow a
driller to extract gas from their land. i$ common in oil and gas statedthough the
specific provisions vary from state to state.

In New York, for example, an applicant for ampérto drill an oil or gas well must
include, in the permit application, a map showing ¢batiguousareafrom which the
well will be able to extract oil or gasThis areais called a spacing uniiand it may
include land for which the applicant does not hold mineral rights. If the applicant
controls mineral rights to at least 60 percent of #ugeage in the proposespacing
unit, the applicant can petition for compulsory integration, as forcedipg@s called

in New York. There is a hearing process before the state acts on the pefitien.
landowner has three integration optiorss a royalty owneras a nonparticipating
owner, or as a participating owner These options have differefdrmulas for
sharingrisks,costs and revenues in the pooled area

Maryland does not have a law that expressly forces or compels mineral interest
owners to pool their resources with those of other mineral interest owners. Maryland
does, however, expressly recagniand regulate voluntary pooled units. The
Departments are natecommendingny statutory change that would alloferced,
compulsory, or involuntary poolingIf sucha change werd¢o be made, it would
requirean act ofthe Marylandlegislature.

| MPACTS ON CHESAPEAKE BAY

1. Fracking will make it more difficult to meet the Chesapeake Bay Total Maximum
Daily Load (TMDL).

a. Fracking and its associated infrastructure, including well pads, pipelines
and compressor stations, will result in additional deforestatiorgased
impervious surfaces, construction foff, and other landise degradation
that will likely impact the Bay TMDL. Fracking fluid spills or waste
would also contaminate the Bay watershed.

b. The Departmentds treat mentdobdnd st or mwat
gas devel opment bears particular I mpor
to comply with EPA6s mandates under th
Maximum Daily Load (TMDL). First, some of the lands proposed for
hydraulic fracturing drain in to the PotomRover that feeds the
Chesapeake Bay. Increased industrial development within the Chesapeake
Bay watershed will likely have substantial effects on stormwater pollution
levels
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While most of the Maryland portion of the exploitable Marcellus Shale lies eutsid

the Chesapeake Bay watershed, the Allegany County portion and part of the Garrett
County portion are in the watershed, albeit at a distance, and therefore could
theoretically have an adverse impact on the Bay. The Bay TMDL has been
established for nuteints and sediment. Deforestation, increased impervious surfaces
and construction rwoff have the potential to increase the amount of nutrients and
sediment that reaches surface water.

Statewide regulations already in place governing stormwater contints other

Statewide regulations that are planned, will minimize this increase. In addition, best
practices have been proposed specifically for Marcellus Shale gas development to
further reduce the risk of an impact to surface waters. For exanmgldepartments
recommend as a mitigation measure that anabloss of forest standard be
implemented, varying for temporary or permanent loss. In order to prevent,
minimize, or mitigate increased impervious surfaces, run off, or other water and land
degradaion, the Departments recommend that erosion and sediment, and stormwater
management staff receive additional traigj and mandate the use of closed loop
handling of drilli«dgsmbhdr gmdariquadtisri ngs, Nze
practices, includinghe strict adherence to current requirements of erosion and
sediment, and stormwater management regulationaddition, drilling, well casing,
HVHF, water appropriations and waste management practices will be tightly
monitored and controlled in order tagvent contamination to local waters and the

Bay.

In 2013, the Chesapeake Bay Program Scientific and Technical Advisory Committee
(STAC) addressed this issue through a work
effects of Shale gas developmentinthe Ghesa k e Bay Watershed. 0 O
recommendations from the STAC workshop was the development of a rigorous

monitoring and analysis program in order to determine if impacts to the Bay were

occurring. In addition, the STAC also recommended many of the peactices that

Maryland is considering such as landscape scale planning at the project level vs.

individual well level and a rigorous set of environmental setbacks to protect sensitive

aguatic habitats and waterways. More information on the STAC wapksdm be

found herehttp://www.chesapeake.org/pubs/300_Gottschalk2013.pdf

In 2014, Maryland implemented a baseline surface and groundwater monitoring
program to characterizpre-drilling conditions in the jurisdictions most likely to be
affected by Marcellus gas well development. In addition and as a component of any
individual permit, an applicant is required to conduct tyemars of baseline surface

and groundwater monitorgnbefore any drilling can occur. This will ensure that any
deviations from baseline conditions resulting from drilling are identified so as to be
appropriately addressed.

2. As aresult of recent legislation, most Marylanders will soon pay more in
stormwateuutility fees designed to fund the TMDL compliance effofequiring
Marylanders to pay more for stormwater protection while largely absolving the oil
and gas industry from these efforts everywhere except the well pad is unjust.
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The federal Clean Watékct requires Maryland and other States to meet water
guality standards to protect public health and restore streams, rivers, groundwater
and drinking water. The actions needed to achieve this include reducing the amount
of pollution that ends up in our wexs as a result of heavy rains washing
contaminants off the land into our waterways. Under the authority of the federal
Clean Water Act, the U.S. Environmental Protection Agency has required all
Chesapeake Bay Watershed states to develop Watershed Intpteandplans

(WIPs) to achieve the Chesapeake Bay Total Maximum Daily Load (TMDL)
requirements for nitrogen, phosphorus and sedimbtgeting the TMDL will require
us to address the existing sources of pollution as well as prevent or offset the new
sources of pollution. The purpose of the stormwater remediation fee passed by the
Maryland General Assembly in 2012 and mandatory in Baltimore City and the nine
most populous counties of Marylandasfund programs and projects to meet the
stormwater pollutantoad reductions mandated under Federal and State [aine
money will be spent in the jurisdiction in which it is collected.

Various Statewide regulations are already in place to minimize the pollution that
results from new development, including congtancfor roads and pipelines. Some

of the recommended best practices will reduce the pollution further. In addition, the
State is developing a program to offset the remaining nutrient and sediment pollution
from new development.

Everyone in the watersk contributes to the stormwater problem and everyone must
be part of the solution. The oil and gas industry is not excused.

INDIVIDUAL WELL PERMIT

1. Itis noted that on page 20 operators are required to consider API standards and
guidance documents in tipeeparation of well plans. This is consistent with some
other states inclusions of API standards in their regulatory process and may work
to improve the well planning process by incorporating the engineering rigor found
in these documents. However, cautshrould be exercised in the application of
these requirements. This is due to the fact that as performance based standards, a
variety of engineering solutions can be found in these documents. The
requirement that the pl andargevattAPIAf ol | ow a
standardo or otherwise fAexplain why and d
protective as the normative el emento coul
performancebased standards often contain multiple normative elements which
allow for the use of engineering judgment in their application.

The Departments agree that caution must be exercised in the use of API standards;

however, the Departments do not think there is a significant risk of conflicting

requirements. In APl standards inor mati veo el ements are t hi
required to i mplement the standard. ANor m
denotes a minimumequirement whi |l e fishoul do denotes a r e
something that is advised but not required in otdeconform to the standard. If a

standard applies to an operation, there should be no reason not to conduct that

operation in a way that provides at lédlse measure of protection provided by a

mandatory minimum requirement.

C-69



2. The applicanshouldbe reaired to notify the owners of any drinking water well
within one kilometer (3,300 ft) of active development area outlined in the permit.

Current regulations require that the applicant for a permittifg that the applicant

has notified, in writing, eactahdowner and leaseholder of real property that borders

the proposed drill able | ease area of the a
a permit to drill a well. COMAR 26.19.01.06C(9). More recently in 2012, Section

14-110.1(c) of the EnvironmeArticle was amended to provide for a presumptive

impact area of 2500 feet from the vertical well borehole. The Departments agree that

all those within the presumptive impact area should be notified of the application and

MDE will seek such a change imetregulation.

3. COMAR 26.19.01.10 V requires the permittee to provide the state with a copy of
all electric, radiation, sonic, caliper, directional, and any other type of logs run in
the well. The statement is too wdadcause it does not require the pitiee to
run all these logs.

Each well will be considered individually. The best practices report states that an
application for a well permit must include a plan for integrity and pressure testing.
There may be various combinations of logging done diviolual wells. The
Departmenbf the Environmenwill specify in the individual permit the type of
logging to be done. This could be codified in regulation but the greater flexddility
reserving the specifics for the permit decisions may be more @adysnus.

4. The list of items from 1 to 26 is incomplete and is basically a list of tefiins.
list should specify what is required such &scations of; project plans and
specifications, plans, procedures and schedules. Requirements should be clear
aboutthe level of detail expected for each item.

The Departmentagree andwill clarify the required level of detail in the regulations
and in the permit application form. The Departmefithe Environmertias the right
to ask for documents and informatiomécessary to complete the apptioa and, if
any of the elements are lacking in appropridéail, it will exercise that right.

L EGISLATION

1. The State and the Advisory Commission should advocate for legislative
protections like a Surface Owners Proteattikct (SOPA). The Act needs to be
comprehensive and address reasonable and fair consideration for the surface
owner, with monetary compensation commensurate with the highest possible loss
the surface owner could suffer as a result of drilling practicesl@allidg
malpractices.The consideration for problems that are caused by drilling that will
be discovered only as a matter of time need to be included.

The Departments and the Advisory Commission recommended in December 2011 that
the legislature adopt a comprehensive SOPA. A committee of the Advisory
Commission was formed to discuss, among other things, the provisions of a SOPA.
The Commission unanimdysgreed that a SOPA should protect surface owners

who are not mineral rights owners; the SOPA should include a procedure for the
negotiation othesiting wells, roads and other infrastructure; and that the SOPA

should mandate reasonable compensatiordfonages. A motion passed, not
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unanimously, that the SOPA should also apply to surface owners who lease their
mineral rights in the future. There was no consensus on how to manage dispute
resolution or whether the SOPA should protect those who leasedniheral rights

in the past, to the extent permitted by the Constitution. The areas of agreement did
not amount to a comprehensive SOBRA] the Departments decided not to proceed
with an incomplete bill.

2. The Best Practices Policgnd any legal rightdherein should apply to contracts
that were signed in the past

Article 1, Section 1@f the United States Constitutiorbids any state from passing a
law that retroactively impairs the obligation of contraci®eAdvisory Commission
was not able togach consensus avhether the SOPA should protect those who
leased their mineral rights in the past, to the extent permitted by the Constitution.

3. Landowners should be allowed to cancel any lease they entered into, even if it is
after the company has begdrnilling.

Such a blanket provision would likely violate Article I, Section 10 of the United States
Constitution. See above.

4. Maryland should adopt an adequate State severance tax; the funds could be
administered by a publicly appointed commission simdahe Marcellus Shale
Advisory Commission or by an ombudsman panel.

SB 535 was introduced during the 2014 legislative session to levy deslte
severance tax. The taxes would go into a fund to be used by the State to monitor,
mitigate and remediatedaerse impacts caused by natural gas exploration or
production that cannot be attributed to a specific permittee or where the permittee is
financially insolvent or no longer exists. This legislation did not pass. The
Departments do not see the need fepenmission or an ombudsman panel to
administer the fund.

5. We strongly urge the funding (via a severance tax) of a special conservation fund
of $100 million for restoration activities resulting from drilling legacy issues. The
funds collected to addresgby issues are in addition and separate from funds
that will be collected to address shtatm environmental damages resulting from
drilling.

The combination of financial assurances and pollution insurance should prevent the
kinds of legacy issues thataurred in coal mining because regulations were not in
place to require reclamation of the mines. The severance tax bill (SB535) that was
introduced this year would have established a fund to be used by the State to monitor,
mitigate and remediate adversepacts caused by natural gas exploration or

production that cannot be attributed to a specific permittee or where the permittee is
financially insolvent or no longer exists. Under this legislation, if the amount in the
fund were to exceed $10 milliohcould be used to benefit the area where drilling
occurred. This could include conservation projects. This legislation did not pass.

6. The rights of resident communities should supersede any rights afforded to
corporate interests and absentee owners.
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TheDepartments have tried to strike a balance between the property rights and the
interests of resident communities, both of which should be protected. The proposed
best practices are designed to protect residents.

7. The agencies/MSAC should advocate in tB&2L egislative session for a bill
moving the PSC to regulate and permit rural gas gathering lines within the state.
The regulations in COMAR Title 20, Subtitles 56, 57 and 58 are inadequate. The
bill could also address permitting, siting, construction @oetation of all
pipelines outside the CGDP process.

The PSC has the authority to assure that intrastate gathering lines comply with the
pipeline safety regulation3he federal Pipeline and Hazardous Materials Safety
Administration (PHMSAIs in the proess of collecting new information about
gathering pipelines in an effort to better understand the risks they may now pose to
people and the environment. If the data indicate a need, PHMSA may establish new
safety requirements for largdiameter, higkpressire gas gathering lines in rural
locations. Pending this action, the Departments are recommending two simple and
commonsense requirements: that the locations of the lines be registered through
Miss Utility, and that all pipelines and fittings be desigfadat least the greatest
anticipated operating pressure or the maximum regulated relief pressure in
accordance with the current recognized design practices of the industry.

8. UMCESAL recommends that applicants wishing to drill wells be required to
notify property owners residing within the established setback that an application
has been filed for development. This notification requirement should also apply to
citing of compressor stations and other ancillary equipment. Applicants who wish
to construct anttary infrastructure are required to notify all landowners whose
property line falls within the current required setback (1,000 feet.)

Current regulations require that the applicant for a permit certify that the applicant
has notified, in writing, eactahdowner and leaseholder of real property that borders
the proposed drillable lease area of the applicant's intention to file an application for
permit to drill a well. COMAR 26.19.01.06C(9). More recently in 2012, Section 14
110.1(c) of the EnvironmeArrticle was amended to provide for a presumptive

impact area of 2500 ft from the vertical well borehole. The Departments agree that
all those within the presumptive impact area should be notified of the application and
MDE will seek such a change in thegulations.

Ancillary infrastructure will be considered in the Comprehensive Gas Development
Plan (CGDP). The Departments will require that a similar notice be made so that
interested persons can participate in the public process of reviewing the CGDP.

9. Any and all fracking companies that may be allowed to do business in Maryland
should have to contribute substantially to a fund that helps significantly increase
our renewable energy portfolio. That way at the very least the damage that
fracking will inevitably do every step of the way will pave a path toward a green,
healthy environment, economy and future.

It is not clear why natural gas companies should be required to contribute to such a
fund when coal mining companies, for example, do not. Neverthélke$tegional
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Greenhouse Gas Initiative may provide a model for such a program, if offsets of
greenhouse gas emissions were requirEdemoney raised from the sale of offset
creditsdirectly funds energy efficiency and cleaner energy programs that will lower
greenhouse gas emissions.

10. All legal hearings related to fracking/drilling will be held in the court system of
that county.However, if it involves federal issues, it may bautkin the federal
court system.

The question of the jurisdiction of federal and state courts is outside the control of the
Department s. MDE regul ati onlsthepearmg i de, f or
relates to the issuance of a permit for or witBpect to a specific well, it shall be

held in the county or municipal corporation where the well is locéated.

NOISE

1. Zoning and Noise. We strongly recommend that the BMP's recommend local
zoning be adopted in Garrett County so that it can better prtgextizens in this
regard. If the Commission will not recommend that local zoning is integral to best
management practices, then would they, at a minimum, provide recommendations
for specific zoning elements; e.g., noise.

Zoning is an excellent way to septe incompatible land uses; however, authority to
enact zoning rests with the local jurisdictioAdlegany County has adopted
comprehensive countyide zoning; however, Garrett County has nivtis a local
matter over which the Departments have namdn Even without zoning, however,
Garrett County has adopted the state noise regulationg§ 46&.0630f the Garrett
County Code.

2. Noise and setbacks.

a. ANoi seo is viewed as a potentially sig
are having difficultyrationalizing the largely noisériven setbacks
appearing in this section with the noise discussion in Sectidh Yor
instance, the setback table specifies 1,000 ft. between an occupied
building and a compressor station, while Section VI.M seems téocait
least 3,000 ft. unless the only engine/motor source is electric. Something
to be changed or explained? Are we misreading?

b. Woul dndét it be useful to calculate the
active drilling rigs or compressor stations whoeese level at the source
is surely known or readily measured?? Has this been done?? Is this the
basis for Section IV setbacks though not explicit??

c. Beyond specifying setbacks broadly based on-$t&td standards as
above, one could (1) identify specifiesidential or commercial facilities
around a particular proposed well/well pad, (2) specify maximum noise
levels at these specific locations as part of the application for each well
(per local standards), and (3) mandate that the plan for each wellagell p
include an analysis of how the standar
sourceso that are part of the i ndustry
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include locations and design parameters of compressor stations as well as
drilling rigs??)

The UMCESAL report recommended requiring quieter equipment, restricting hours
of operation, and using mitigation techniques lilegriers and mufflers where

natural noise attenuation would be inadequaiéat report did not, however,

indicate how to evaluate whetheaitural noise attenuation would be adequate, nor
did it discuss the Maryland noise standards.

Setbacks alone cannot be a surrogate for noise regulations because topography and
other sitespecific issues greatly affect how noise travels. The Departinavws

chosen instead to require compliance with the statewide daytime and nighttime noise
levels that are specific to the type of property that receives the noise and is being
protected: residential, commercial or industridhe Departments will require lb

the applicant for a permit submit a plan for complying with the noise stanftards

all its permitted operationand for verifying compliance after operations begin.

3. Noise levels and controls.

a. Maryland noise statutes appear to be limited regardindgriequency
noise. However, there is data to indicate that low frequency nagee
associated with natural gas infrastructure and specifically compressor
stations. Noise can cause permanent medical conditiongasuch
hypertension and heart disease, heginmpairment, communication
problems, sleep disturbance, cognitive effects such as memadslems,
reduced performance, behavioral symptoms, and more-fiemuency
noise [LFN] can also cause Vibroacoustic disekeseling to
cardiovascular symptoms andaleased cognitive skills. We believe it is
incumbent upon Maryland to ensure that adeqpiatections are in place
to protect against LFNIypical noise mitigation measures for gas supply
and storage infrastructure include acoustic cladding for buildthgause
of soundattenuators on ventilation systems, acoustic lagging on pipework,
multi-stage control valves, gas turbine exhaust silencers, acoustic
enclosures on pumps, low speed cooler fans and the use of electric rather
than gas powered compressors.

b. Require that all compressors and other above ambient levels noise
creating equipment be fully enclosed and muffled to normal ambient
levels.

c. Add: Sound levels should not exceed 115 dBa at any time.

d. You should address noise from drilling rigs and corsgoe stations and
idling trucks, especially at NIGHT!

e.l nstead of wusing firessdenitiiave kooaiide
This would allow expansion to incorporate a number of other non
residential noise sensitive areas including areas identdred f
environmental considerations in this report. Noise sensitive uses may
include uses such as hospitals and parks.
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Most noise standards, i n c-Weiglited mgasukdments | and 6 s |
that deemphasize or ignore low frequency noiiee effec ofinfrasound and low

frequency noise are being studied and the Departments will consider changes to the

noise regulations in the future if evidence justifieAittewstudies have suggested

thatexcessive exposureltowv frequency noise can causemdition which has been

termed vibroacoustic disease (VAD). However, the strength of these studies and the
significance of their conclusior@se uncertain, and it does not appear that VAD has

been established as a known medical condition outside of thekesst

With respect to compressor stations, the statewide noise regulations will apply to any
stations over which Maryland has control. Interstate compressors are authorized by
the Federal Energy Regulatory Commission (FERC) under a Certificate of Public
Convenience and Necessity (CPCN). For efficiency of administration, FERC has
established a blanket certificate program as well as aspeific process for issuing
CPCNs. Both require adherence to maximum noise limits at noise sensitive areas in
existence at the time of the CPCN. Noise sensitive areas include schools, hospitals,
and residences. A noise survey must be conducted after the compressor station is in
operation and, if the noise levels are exceeded, corrective measures must be taken.

Nofoudat i on was offered for reducing noise t
neverto-be-exceeded sound level. These approaches are not consistent with noise

regulation in Maryland which focuses on levels that must be maintained at the

property line of dected entities.

The noise standards are lower for nighttime hours than for daytime hours.

Recognition of Anoise sensitive |l ocationso
will incorporate that concept into the review of the Comprehensive Gas Dewgibpm

Plan and the individual well permit. Sigpecific noise provisions can be

incorporated into individual permits.

4. Monitoring and reporting.

a. Making the industry responsible to monitor and report excess noise levels
may not produce accurate reportingeTgermittee should be required to
have continuous monitoring for sound during high development activity;
such as stimulation of the well. Funding for this monitoring will be paid
by the permittee, with all reports to be received by MDE for compliance of
the permit. We recommend that the Departments require the County to
select and hire an independent contrdctatr the expense of the
permitte® to conduct periodic noise monitoring and additional noise
monitoring in response to a complaint.

As noted aboveh¢ Departments will require that the applicant for a permit submit a
plan for complying with the noise standafds all its permitted operationand for
verifying compliance after operations begilm the draft Best Practices repotie
Departmentsndicated that theynay require the permittee to hire an independent
contractor to conduct periodic noise monitoring and additional noise monitoring in
the event there i@ complaint. The reports would be submitted to MDE and any
necessary compliance investiges will be carried out by the local jurisdiction. In
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determining the amount of the application and permit fees the Department is
authorized to set under Section-1d5 of the Environment Article, MDE will
consider whether funds will be needed to pusehaoise monitoring equipment.

PRE-DEVELOPMENT BASELINE DATA

1. We believe that there is a strong need forgeeelopment testing of water wells
and aquifer samples within a kilometer of leased mineral rights for a number of
elements, along with isotopic fierprinted methane.

As stated in the draft report, the Departmenit develop standard protocols for
baseline and environmental assessment monitoririgs will include sampling

existing private drinking water wells within 2500 feet of the propoasdigll,

provided the owner of the drinking water well consents to the sampling. If there are
no drinking water wells within that distance, the Department of the Environment will
require the installation of one or more monitoring wells. Isotopic anafgsis

methane caonly be performed if there are high enough concentrationsetiane

It will be required if circumstances warrant.

2. The State needs to develop specific requirements for surface water testing
parameters, whether there will be baseline monitoring of air quality, and what
living species and habitat will be monitored.

TheDepartmentsin collaboration with University angovernment researchers, &
developed a comprehensive monitoring plan for surface waters associated with
Marcellus Shale natural gas development in western Maryland (if and when it is
permitted). The draft monitoring plan is currently under review aridowincluded

in the final draft report when it is posted for commehhe sampling approach
recommended for evaluating the impacts of Marcellus Shale gas extraction on
surface waters uses a BACI (befafter-controkimpach model. The sampling
designwill measure conditions in stream/river reaches associated with the
development of a particular gas well pad (or associated infrastrucBEEORE
(baseline monitoring) the planned activity, and then compare the findings to those
conditions measured in tlame stream/river reachésring andAFTER the activity
occurs. The recommended monitoring plan also includes measurements of
stream/river conditions ICONTROL stream/river reaches that will not be affected
by gas extractiomelated activities, and thewill compare these data with
measurements of stream/river conditions in affectdd/&*ACTED stream/river
reaches. Data collected from stream reaches include continuous conductivity and
temperature, a full suite of water chemistry parameters (including a

combination of inorganic constituents, gross alpha and beta, polycyclic aromatic
hydrocarbons, surfactants ,and stream methane) and characterization of the
biological communitiese(g, fish, benthic macroinvertebrate, and presence/absence
of golden algae).

3. Two years of background data is not necessary. At least, consideration should be
given to whether there is already sufficient data available. The need for
monitoring and the area to be monitored should be related to the tract size.
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In 2012, he Maryland Department of Natural Resources evaluated its existing
monitoring networks in Garrett County and determined that data exiséb@art10
percentof all stream or river reaches present. In addition, DNR determined that
although the existing da is good informationie., quality data), it is limited (i.e.,

lacks parameters identified as important to assess impacts from Marcellus Shale gas
development) and addresses a different set of management questions.

Thefirst draft comprehensive monitorg plan developed by tligepartments
recommeneddat least three consecutive years of stream/river monitoring to establish
baseline conditions. Three consecutive years of monitoring could provide a
reasonableopportunity to collect data during a wet, dryncanearnormal

precipitation year. Two years of baseline monitoring are less likely to capture a wet
and a dry year and will probablil to document the full or nearliyll range of

annual fluctuations in stream/river conditions.otfly one year of pe-drilling

stream/river monitoring is conducted, useful information on seasonal fluctuations can
be collected for that year and that year only. One year of baseline data cannot
document annual fluctuations in conditions at a given stream or river location

4. Preoperational sampling to establish background air quality should also be
required for ancillary facilities, such as compressor stations, that have the
potential to emit gases.

There are other ways toonitor air quality in the vicinity of compressstations and
methods for detecting leaks. Ryperational sampling is not necessary.

PrROCESS

1. We are concerned about the Marcellus Shale Safe Drilling Initiative Advisory
Commission as it relates specifically to transparency in deemsaiing process.
How are reports developed: is it by vote, by building consensus, are votes public,
can there be dissenting reports, and specifically, are all the stakeholders' positions
made public? These are concerns we have so that we understand better how
decisions andeports are accomplished. We wish to know whether all
stakehol dersd views are represented and w

The Marcellus Shale Safe Drilling Initiative Advisory Commission provides full

transparency through open meetings and through a destiovebsite providing

access to all documents, meeting minutes, presentations and other materials used for

di scussi on. One example of transparency i
responses to a survey that was designed to elicit their opinions onsgabpest

practices. The purpose of the survey was to identify which topics required further

discussion at upcoming Commission meetings. The individual responses are posted

ontline.

The composition of the Commission is designed to provide represetetoss all
stakeholder groups. In addition, stakeholders have the option to provide their
viewpoints to the Commissioner best suited to represent their views and to participate
in the public comment period at the end of each Commission meeting. Tletlddarc
Shale Safe Drilling Initiative reports are produced by the Departments and are
informed by the discussions that take place at the Commission meetings. The final
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version of the best practices report will document the recommendations of the
Departmeng and document the degree of consensus among the Commissioners.

The Departments seek to identify points of consensus among Commission members
and also realize that there may be dissenting opinions.

2. We are concerned that, in some cases, the UMBIEBest Management
Practices Report and Recommendations are weakened rather than followed or
strengthened. Will Commissioners be able to vote on these changes made by
MDE?

In most instances, the Departments accepted the UMKIHRe st practices
recommendations, and, in certain situations, strengthened them. Justifications for
recommendations that the Departments rejected or modified are clearly identified in
the report. Addional changes are being made in the report as a response to
comments. The Departments will consult with the Commission on the final set of best
practices recommendations.

3. The BMPs are vague: the proposed BMP's have language such as "where
practicable,”encouraged,” and "reasonable us&/here practicable" is used six
times in the proposatlencouraged” is used three times, and "reasonable use" is
used eight times. That is a total of ddturrences where common understanding
is likely not to occur. Ale, monitoring and enforcement are far maif@cult
when regulations and/or BMP's use such language. How can penalties be
instituted, if at all, with such vagueness?

APracticableo is a term often used in | aws
interchangeablywt h Af easi bl ed and deecanbebrbught an i de
to fruition or reality without unreasonable demands.the draft Best Practices

report, Apracticabled is often used in con
becomes part ofthepemi t . For exampl eFlowbatkenddr aft r epo

produced water shall be recycled to the maximum extent practicable. Unless the

applicant can demonstrate that it is not practicable, the permit shall require that not

less than 9@ercentof the flowbak and produced water be recycled, and that the
recycling be performedn t he pad site of generation. o
permit must submit a plan fotosage, treatment and disposal of waserd

wastewater The Department of the Environmerill veview that planand any claim

by the applicant that recycling is not practicable. The approved plan, which will be
incorporated into the permit, will be specific as to the recycling and sufficiently clear

to determine compliance or noncompliance.

AEncouragedo is often used in the draft re
Departments have no legal authority to require a certain action, or to indicate the
Departmentsé preference where there are mu

AReasonabl e uokaaoctrime®r polity®n warmeghts. Maryland
regul at i Marytanddotload tlee:reasbnable use doctrine to determine a
person's right to appropriate or use surface or ground water. A ground water
appropriation or use permit or a surface watgrpropriation or use permit issued by

the Department authorizes the permittee to make reasonable use of the waters of the
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State without unreasonable interference with other persons also attempting to make
reasonable use of water. The permittee may notasmrgably harm the water
resources of the Stateo COMAR 26.17.06.02.

4. The report should not be limited to the Marcellus Shale because the Utica and
other formations may also be tapped in the future.

The findings and conclusions regarding gas exploratiotn@éMarcellus Shale may
also apply to other formationsl'hat question will have to be considered if and when
other productive formations are identified.

5. We reiterate our recommendation that this
that outlines and stes$ the goals and policy direction for Marcellus gas
development in Maryland. By clearly stating the direction Maryland is taking, all
stakeholders (the industry, landowners, local government, interested and
concerned parties, and statewide parties) caarsg@nderstand the purposes and
intended uses of the best practices.

Goals and policy directions are providedtime publicly availabld&Executive Order
01.01.2011.11The State is still in the process of collecting the facts and evaluating

the sciencemd has not settled on a fAdirection. o
the State is determining the best way Marcellus gas developmddtbe done in

Maryland without risk to public safety, public health and the environment, and to

advise the Administteon on the remaining risksAlso note that the report

development procegscludesopportunities fothe involvement ddll types of

stakeholdes, including representation on the Advisory Commission and the chance to
provide comment on report content.

6. The report is based on the recommendations of the contractor, tAESd
therefore does not take a Asystemso view
development. First, this report should identify additional best management
practices that are recommendedother state and local government departments
and agencies so their activities can be coordinated and responsive to the overall
thrust of the Safe Drilling Initiative. Second, the report appears to have selectively
identified BMPo6ts doestmet i oldestIry,i dan
should be adopted by state agenci es. I
and adopted by state departments as well as the drilling industry as the Marcellus
is developed.

i f

t
t

The report addresses methods and techniques for the actual operations of gas
exploration and production, planning, opportunities for other state and local
agencies to participate, and processes for government revieer CDGP and other
best practice will address all aspects of the Marcellus shale gas drilling activity.
Certain elements of tHaest practice report will be implementday MDE andDNR
or through partnerships with county and local authoritiéisthe decision is to allow
Marcellus shale gadevelopment, the Departments anticipate that the
recommendations will be embodied in regulations and guidance.
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7. The CGDP as presented by the Departments is a conceptual outline and has not
come under broad scrutiny by the public, the industry, and elgotenment
representatives

The CGDP has been presented as a concept, but with a significant amount of detail
regarding principles, content, and process. The Departments are confident that it is
clear enough for interested persons to understand and cotrone

Before any individual permit for a production well is issued, the applicant must have
an approved CGDP. The development and approval of the CGDP requires
evaluation by local and state agencies, followed by a public review, involving a
stakeholdegroup, and approval process. The stakeholder group will include the
company, local government, resource managers;governmental organizations,
surface owners, and other affected individuals or organizations. This transparent and
public process will ppvide ample opportunity for scrutiny of actual CGDPs.

8. The study should explicitly acknowledge the political reality that the proposed
Abest practiceso amount to an initial
face of oil and gas industry pressur

All stakeholders, including oil and gas industry representatives, have had the
opportunity to provide comment on the content of the best practices report. Itis up to
the State to determine which best practices will ultimately be required.

9. Standardsnd practices are changing constantly. What was a good practice or
standard last year when the study was conducted may have been superseded with
better practices or proven to not provide protections it was designed to provide.
We could not find a procesy lwhich there is ofgoing updating and evaluation
of BMPs as the study process moves forward.

The Departmestacknowledge thagtandards and practices changehebest

practices in the report do not preclude the use or introduction of new and innovative
technologieslf this type of gas activity is allowed, the development of the industry
will be closely tracked by State agencies through comprehensive monitoring of
environmental conditions, best practice performance monitoring and rigorous
inspection ana&nforcement procedures. This information will be used as a
benchmark for identifying and implementing additional practices that may better
protect the environment, public health and safety and the community. If needed,
regulations will be updated.

10.1 muchprefer a regulation that requires the introduction of new best practices by
the industry as new technologies emerge that can provide more protection to
public health and safety and to the environment. Better technology requirements
could be a requiremestwery five (?) years if improvements exceed somespte
thresholds, e.g. a reduction of some air pollutant bye26ent

As stated in the previous response, the State will closely monitor the performance of
the industry and identify opportunities to gddest practices that are more

protective of public health, safety and the environment. The industry is rapidly
developing new technologies and practices for extraction of shale gas. The
Departments prefer to retain flexibility rather than setting thadds or time limits,
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to ensure the rapid adoption of new technologies should monitoring confirm
improved performance. With respect to air pollution controls, the Departments are
proposing to require best available control technology.

11.We are very supptive of the best practices report as drafted. As an organization
that works on the issue of unconventional gas development across the country,
these BMPs, if adopted into regulation in Maryland, would be some of the best, if
not the best, in the countryolever, we are concerned that the timeframe for the
development of regulations from these recommended Best Practices is indefinite.
We understand that there are public concerns about the development of new ol
and gas regulations before the full reportrirthe Commission is available.
However, current Maryland regulations on oil and gas are outdated. Regardless of
whether someone supports or opposes shale gas development, it serves the State
to have the best regulations in place to protect the healthy,safe natural
resources of Maryland.

The Departments agree that current regulations are outdated and that it is imperative
to update the regulations in the event that shale gas development is permitted in the
State. In an open letter to the public fr@acretary Robert Summers, dated April 26,
2013, MDE commits to proceeding methodically and cautiously to develop stringent
regulations that will protect Marylanders in the event hydraulic fracturing is allowed.
As a preliminary step, the Departments nfirst finalize the best practices report

and review the additional results produced from the ongoing economic, public health
and risk studies, before proposing any specific regulatory revisions.

CLASSIFICATION OF WASTES UNDER THE RESOURCE CONSERVATION AND
REcCOVERY AcCT (RCRA).

1. If drilling were to proceed in Maryland, COMAR regulations should treat wastes
from oil and gas facilities as RCRA hazardous materials. As the Departments are
aware, the EPA in 1988 determined oil and gas wastes as nonhazajotes de
acknowledging that known toxics like benzene appear at high levels. While many
of the same chemicals found in oil and gas production the EPA already regulates
as hazardous, once these same materials emerge from gas wells as flowback or
produced watetthe law exempts them from this treatm&ithe reason
Maryl and should treat oil and gas waste a
determination is out of date.

For the reasons explained below, MDE believes that wastes from oil and gas
production can be managed safely under the existing practices, as augmented by the

*We would Iike to correct one error in the commenter ¢
chemicals found in oil and gas production the EPA already regulates as hazardous, once these same

materials emerge fromas wells as flowback or produced water, the law exempts them from this

treat ment . 0 The statement i mplies that tndee chemical s
RCRAas hazardous before they fAemer ge&ematerialsast he gas wel |l
hazardousinder RCRAINtil they become wastes. When chemicals acenmmerce or inuse, they are not

wastes and therefore cannot be hazardous wastes.
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new best practices, without classifying them as hazardous wastes. Therefore the
Departmentoes ot propose to eliminate the exemption at this time.

In 1988, EPA announced its determination that regulation of wastes from the

exploration and production of oil and gas did not warrant regulation under Subtitle C

of the Resource Conservation and Recoveeyt ( RCRA) t hat applies
wastes. o The exemption is codi flTheed at 40
following solid wastes are not hazardous wasteDrilling fluids, produced waters,

and other wastes associated with the explorati@velopment, or production of

crude oil, natural gas or geothermal energyMaryland adoptedan identical

regulation.

As directed by Congress, ERA1988considered three major factors: 1) the
characteristics, management practices, and impacts of thases on human health
and the environment; 2he adequacy of existing State and Federal regulatory
programs; and 3) the economic impacts of additional regulations on the exploration
and production of oil and gas.

1

Data on thecharacteristics othewast s wer e sparse in the 198006
wastes were not tested (and probably not being generated by the industry in 1988).
EPA reported, however, that

For crude oil and natural gas wastes, EPA sampled liquids and
sludges from several locations. Drillinlgiids were sampled at drilling
operations while produced water and tank bottoms were sampled at
production operations. Samples from central treatment and disposal
facilities and central pits contained mixtures of all wastes including
associated wastes. TBgency found that organic pollutants at levels
of potential concern (levels that exceed 100 times EPA's Headed
standards) included the hydrocarbons benzene and phenanthrene.
Inorganic constituents at levels of potential concern included lead,
arsenc, barium, antimony, fluoride, and uranium.

53 Fed.Reg. 25446, 25448 (6 July 1988)

EPA concluded thatome of the wastes would be classified as hazardous if the
exempti on B&BPA esBmales tliat appdoximaiiely 10 to 70 percent of arge
volumewastes and 40 to 60 percent of associated wastes could potentially exhibit
RCRA hazardous waste characteristics under EPA's regulatoryotes3s-ed.Reg.
25455,

EPA also evaluated the waste management te

Current practicesnclude the use of reserve pits for drilling
wastes; landspreading of reserve pit contents; disposal of produced
waters through Class Il underground injection wells; disposal of
produced water in unlined pits; discharge of produced water to
surface waterstoadspreading; use of commercial facilities for
treatment and disposal of drilling wastes and produced water; and
some practices unique to the Alaska North Slope.... Less frequently
used current practices discussed in the report are clagekd drilling
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mud systems, annular disposal of produced water and drilling fluid,
and trenching of reserve pits to dispose of reserve pit fluids.

53 Fed. Reg. 254489,

EPA considered the damage that has been caused by oil and gas opetations
concluded that wastesoin crude oil and natural gas operations have endangered
human health and caused environmental damage when managed in violation of State
and Federal requirements. Moreover, in some instances damage occurred even where
wastes were managed in accordance whénapplicable State and Federal

requirements. 53 Fed.Reg. 25449.

On the question of whether existing State and Federal regulatory programs were
adequate, EPA concluded that there were gaps in the existing programs but that they
could be corrected withd regulating oil and gas wastes under Subtitle C of RCRA.

State and Federal regulatory programs are generally adequate
for controlling oil, gas, and geothermal wastes. Regulatory gaps in the
Clean Water Act and UIC program are already being addressed, and
the remaining gaps in State and Federal regulatory programs can be
effectively addressed by formulating requirements under Subtitle D of
RCRA [the nonhazardous waste requirements] and by working with
the States.

53 FR 25447.

With respecttothethiids sue, EPA concluded that nAFor t
regulation of all oil and gas field wastes under unmodified Subtitle C of RCRA would
have a substanti al i mpact on the U.S. econ

Considering all the factors, EPA concluded that e gul at i on of all crud
natural gas wastes under RCRA Subtitle C is unnecessary and impractical. The

Agency believes that these wastes can be managed in a manner so as to protect

human health and the environment without regulating them under SQRAt i t | e C. 0
53 Fed.Reg. 25453.

Looking at the situation in 2014, we note that sélimeback and produced water

from HVHF contain some constituents at greater than 100 times drinking water
standards.If the exemption were not in place, it is possiblé thase wastes would

qualify as hazardous. When these wastes are mismanaged, they have the potential to
cause damage. The Departments believe, however, that the deficiencies in the
regul atory programs of the 198006s have bee
regulations for landfills that receive ndrazardous industrial wastes. In Maryland,
specific waste management and disposal practices will be mandated for HVHF
wastes, if that activity is allowed in Maryland. Some of the practices common in the

1 9 8 Buklsaghe use of reserve pits for drilling wastes; landspreading of reserve

pit contents; disposal of produced water in unlined @tsjdischarge of produced

water to surfacevater, will be specifically prohibited.

As a practical matter, if Marylandave to eliminate the exemption, and some wastes
generated exhibited a hazardous characteristic, the wastes would be considered
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exempt again as soon as they |l eft Maryl and
effect on the way the wastes were ultimatedgted or disposed of in another state.

There is a legal consideration as welf.the exemption were eliminated, the persons
generating the wastes would have to determine whether the wastes exhibit one of the

four characteristics that cause a waste toclessified as a hazardous waste. While

some HVHF wastewaters might exhibit the Toxicity Characteristic, that characteristic

is measured by specific testtfie Toxicity Characteristic Leaching Procedure

(TCLP), test Met hod 13 1rgSodlichWastd,est Met hods
Physical / Chemical Me t -B46) thatis mear 1 simukilethé i cat i o
behavior of waste when it is-clisposing with municipal refuse or other types of
biodegradable organic waste in a sanitary landfill. Because flowbaclerdlced

water are never managed this way, it is questionable whether application of a TCLP

testto classify a waste as hazardarauld withstand legal challenge.

RISK ASSESSMENTS

1. Best practices cannot be established without first performing a risk agsgssm
Until these risks are thoroughly studied, any attempts to set regulations for
fracking are prematur&ouriBe st Management Practiceso r
Marylandfails to adequately address the full scale and severity of these risks. The
report puts the cart before the horse since the state has yet to even begin a
thorough analysis of the unique risks of drilling in Maryland. Without this risk
analysis, thestaies movi ng bl i ndlpy aicit ickceweléoopi ng Al

One cannot evaluate a risk without having a fairly specific understanding of how the
activity will be carried out, and with what safeguards. Best practices and risk
assessment can be thought of as iteegpirocesses: if an activity conducted using

best practices still poses a significant risk of harm, further safeguards or mitigation
measures can be considered.

Dr. Eshleman was asked to identify practices that would protect air quality; isolate
the gas welfrom the surrounding formations, including aquifers; protect water
resources from contamination, degradation and depletion; protect terrestrial habitat
and wildlife; protect aquatic habitat, wildlife, and biodiversity; protect public safety;
protect cultiral, historical, and recreational resources; protect quality of life and
aesthetic values; and protect agriculture and grazimgerefore the scope of work

for the best practices study was developed aitbhnderstanding of the risks.

Even though the Exutive Order does not require a risk assessment, the Departments
are undertaking a qualitative risk assessment. It will inform the findings and
recommendations on whether and how hydraulic fracturing can be done in Maryland
without unacceptable risks.

2. As fracking has occurred in neighboring states, concerns about harm to water, air
guality, health, and local economies have increased. | believe these potential
impacts must be weighed closely against the benefits these operations offer to the
LOCAL econony.

The State is undertaking a qualitative risk assessment, and has commissioned an
economic study to assess the potential positive and negative effects Marcellus Shale
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drilling. All of these issues will be considered in the final report. A public health
study is also being conducted to specifically focus on the public health implications of
unconventional gas well development.

3. | do not believe that it is possible to know how to minimize the impact to sensitive
resources, without first fully understanditige specifics and the magnitude of the
impact.

The State is undertaking a qualitative risk assessment that will consider the
probability of adverse impacts and the magnitude of the impacts.

4. Fracking uses immense amounts of fresh water which is irreplacaaol that
effect occurs even when other damage might (or might not) be successfully
minimized.

Both surface and groundwater withdrawals will be considered during the qualitative
risk assessment planned by the DepartsieAtso the Departmertf the
Environmentbelieves that current appropriaticegulationsfound in COMAR
26.17.06.05 are adequate to address water withdrawals associated with Marcellus
shale gas drilling.

5. Spend and/or acquire the funding to do a comprehensive Risk Assessment.
Identify anydata gaps in the BMPs, issue requests for studies to complete those
missing components, complete all of the other studies and then inform the BMPs
from those studies.

The Departmerstare undertaking a qualitative risk assessment for Marcellus shale
gas driling activities in Maryland. The risks will be evaluated assuming the
recommended best practices are adopted. If there are high risks, the Departments
will consider whether additional best management practices could reduce the risks.

6. The CGDP section nméions mitigation in several places but fails to mention or
recognize that mitigation is an integral part of the asklysis process in which
activities that have high risk are addressed by risk management alternatives to
address mitigation as well atternatives that will lower a riskVe believe that
the Departments must not circumvent details for critical planning, siting, and
environmental assessment needed for the large landscape level development
plans.

The risks will be evaluated as if the recoemaled best practices have been adopted.
The Departments will consider additional practices and mitigation for high risk
activities.

SPREAD OF FRACTURES
1. Upward propagation of fractures

The technique of hydraulic fracturing enhances the permeability of the host rock
so that the trapped resident gas can be released to the land surface. When the
fracking fluid is depressurized, solphrticle proppants, which were introduced
along with theracking fluid, remain behind to keep the fractures propped open,
which maintains the immensely enhanced permeability.
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The disciplines of Geomechanics and Geohydraulics are central to understanding
and predicting the initial hydraulic generation and pggiion of fractures within

the host rock.Multiphase Flow is central to understanding the initial inrushing
movement of the proppants and the subsequentmoement of proppants in
response to depressurization within the newly formed fractéesifer

Mechanics is central to predicting the gradual upward migration of zones of
enhanced permeability that will bring methane and possibly other contaminants
into the overlying freshwater aquifersChese hydragyeomechanisms could

result in seismic eventsid the introduction of chemical pollutants. In this view,
hydrofracking wells inherently function as injection wells. The initial response of
the subsurface geologic beds to quantifiable injection stresses would be identical.
The likely timedelayed defomational effects on overlying aquifers must be
addressed whether the wells inject waste materials in Pennsylvania that are
collected at a well site in Maryland or, even more drastically from the mechanics
point of view, whether the Maryland wells simphject water, proppants, and
undisclosed chemical additives within a concurrently expanding and extending
new fracture at depth.

The gradual upward migration of newly formed fractures in massive rock and the
correlated upward migration of zones of enharmauheability in saturated
particulatebased beds such as aquifers, should be consideagdratory tests
indicate unequivocally that any slight change of porosity of particbiased

aquifers (sand, clay, sandstone, claystone, etc.) changes the autiegpo
permeability exponentiallyThis enhancement, in turn, directly affects the

upward density flow of gas into and through any aquifer towards the land surface
and into the overlying atmosphere.

Aquifer mechanics and the upward migration of fractueastbeen studied,
measured, and modeled in the American southwlss is because such features
and their results are more observable in arid regidhg. water table is often
hundreds to thousands of feet below land surface and an upward migration of a
crack can be identified through the brittle unsaturated overbutdéilly, arid

zone hydrogeologists borrowed concepts and equations from the mining industry
who appropriately use a bending beam analdt a crack in a bending beam

that is applichle to underground mines migrates from the top downwards,
contrary to hydrogeological observations in the fielthese same mechanisms,
empirically corroborated in the American southwest, are applicable to hydraulic
fracturing anywhere and to the likelpavoidable gradual upward migration of
these fractures, especially when proppants remain in place.

It is important that the required microseismic and tiltmeter data gathered early at
each well be made available to State authorities, MDE, MDNR, the amadem
community, and to the general public, along with any interpretations.

While gathering this microseismic and tiltmeter data, the operator can use other
early data in order to determine the principal directions of in situ regional stresses
at MDE and MINR designated locales of intere§uch a determination can be
made by the operator from a w&hown standard procedure while inducing an
initial or a more modest piiaitial hydraulic fracture.This information will help

C-86



greatly to map in advance theeattion of fracture propagation induced from any
specified horizontal line or vertical borehol&fter reaching a reasonably short
distance from the borehole or line, the direction of propagation becomes
controlled by the prexisting regional stress fa

There is a deafening silence in Maryl and?ad
regarding the likely eventual contamination of fregdter aquifers by the hydro
geomechanisms mentioned aboveor example, Departmental Response ¢.

F-10) says that consédation of underground injection wells is deferred because it

is not likely that any will be located in Marylan8lethane gas WILL enter the

drinking water. The only question is when, where, and at what ratee answer

to this question is location spéc. Polluting chemicals may well follow the gas.

The physical and chemical characteristics of these pollutants will determine if,

when, and whereThe entirety of all horizontal lines are likely sources of

verticatflow contamination.

The recommenden (Appendix F, Table of RecommendationB)lto analyze
groundwater flow by developing flow nets tacitly presumes unchanging flow
conditions and therefore is preliminary. We cannot estimate the response to
dynamic events (such as fracking events asd atjuifer pumpage by county
residents) with static presuppositioridepending on the available data, it might,
however, give a glimpse into the initial regional groundwater flow conditions and
directions. Such a glimpse is highly beneficial but is néftcsent. Changes to the
guality of water cannot be foreseen or forestalled if the directions and timings of
groundwater flow remain unknown and ignored even by the State. Actual
measurements and knowledge of already changed chemicals in the water are
necessary, but such knowledge may be too late to affect a timely response.
Aquifer amelioration, if possible, in response to such knowledge may be too
expensive.Accurate and informed modeling of future changing flow patterns is
not only critical, it is cheger.

Assuming a statically safe buffer zone is questional@&anges in the vertical
permeability will occur and cannot be ignorethis occurrence is dynamic
because the changes migrate upward with time.

In order to hydrofrackn the first place, the water pressure had to have been larger

than the minimum in situ principal stress within the shale. Any induced fracture

whose interior tensile pressure is maintained at depth, whether by continuing to

inject new water (to maintaits interior hydraulic pressure) or by proppaot

proppant stresses, will continue to expand in the local direction of minimum

resistance. In order to accomplish this feat most easily and efficiently, the
fractureds interi or awautward. Inpringpteasticea up war d
fracture will gradually increase its length forever.

A recent study (ongoing) by the National Energy Technology Laboratory (NETL)
for the Department of Energy (DOE) found that fractures in 1 in 8 wells had
traveled up to B0OO feet beyond the well bore, and federal regulators have
accepted industry arguments that fractures may travel up to 2,000 feet.
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Dominion wrote in a filing before FERC that there is no proven model or
technology that can accurately predict the locatimh extent of encroachment
of a hydraulically fractured shale well. The horizontal laterals may deviate
from the intended path trajectory.

The basic premise of these comments is that any fracture propagated in the shale will
continue to spread indefinitely an upward direction, eventually reaching the

surface. The commenter cites a study published in 1994 that addressed the origin of
large surface cracks that formed as a result of groundwater withdrawal in Nevada.
The commenter postulates that the piaps that lodge in the induced fractures

supply a continuing force or stress that will cause the fractures to continue to grow in
an upward direction. The commenter also states that these growing fractures can act
as a pathway for vertical migration of thane and fracking fluids from the target
formation to drinking water aquifers.

Geologists from MDE, DNR and the USGS reviewed these comments and concluded
that it is unlikely that fractures induced in the Marcellus shale in Maryland would
continue to propgate to any great distance in an upward direction after the

hydraulic fracturing pressure is released to form a pathway for the migration of
methane or fracking fluid. Briefly stated, their reasons include:

I.  The circumstances leading to the appearancgidfce cracks in Nevada, as
described in the 1994 paper, are not at all similar to Marcellus hydraulic
fracturing operations. Nevada is in the Great Basin, a geologic setting
characterized by extensional (palpart) tectonics. In such settings,
groundwvater withdrawal from sedimentary aquifers results in land subsidence
and, sometimes, associated surface cracks, often located in proximity to
extensional faults. Western Maryl andos
lithified and fractured sedimentary rocks iain have been tectonically
compressed. Groundwater withdrawal in Western Maryland is not known to
produce any surface cracks.

ii.  Hydraulic fractures form with an orientation perpendicular to the least
compressive stress. At depths less than 2,000 feetly¢higurden is the least
principal stress, and if pressure is applied, fractures will preferentially form
in the horizontal plane. Within Garrett County and westernmost Allegany
County, the Marcellus is 5,000 to 9,000 feet deep. At these depths, the
domirant stress is the weight of the overburden pressing downward, and the
least principal stress is horizontal. Fractures induced at these depths will be
oriented vertically. The ideal fracture can be visualized as a knife blade
extending laterally straighdut from the borehole with the cutting edge of the
knife straight up (or straight down). See diagram below. If the pressure
opens micrefissures, micreractures and weak zones within the shale, it
creates a network of connected fractures that can béared to the network
of cracks in shattered glass.
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Conceptual drawing of muktvell pads with additions
from Chairman David Vanko showing the orientation
of least compressive stress and the resulting shape
and orientation of induced fractures.

If a fracture were to reach a boundary where the principal stress direction
changes, the fracture would attempt to reorient itself perpendicular to the
direction of least stress. Therefore, if a fracture propagated from deeper to
shallower formations it wuld reorient itself from a vertical to a horizontal
pathway and spread sideways along the bedding planes of the rock strata.

In the Barnett shale, induced fractures appear to extend about 100 feet up and
200 feet down from the location where hydraulicfuaing pressure is

applied, but 606800 feet to the left and right. See diagram below. Although
fractures have been mapped to extend upward as much as 2,000 feet in the
Marcellus shale, most fractures that have been mapped are significantly
shorter.
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B. View Along
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Figures 4A and B from Addressing the Environmental
Risks from Shale Gas Development (2010)Zdback, S.
Kitasei, & B. Copithorne, Worldwatch Institute, Briefing
Paper 1. Each dot in Figure 4A and B represents a
microseismic event induced during hydiaulracturing

of an actual well in the Barnett Shale, with each color
representing a distinct fracturing stage.

The pressure of the fracking fluid opens the fractures. The pressure might be
applied for a period of a few minutes or a few hours. It withediately

begin to decrease, however, as the fluid contacts more rock and the fracking
fluid leaks into permeable formations. When the pressure no longer exceeds
the pressure at which the rock will break, fracture growth will cease.
Proppants keep theactures open when the pressure is fully released. Most
geologists would not expect the proppant to act as an additional stress that
would cause the fracture to continue to grow because there are other
phenomena that act to reduce the pressures and Istdipacture growth.

Shale contains clay that is somewhat plastic and could flex, reducing pressure
and stress. The fractures would be in communication with the perforated
casing in the horizontal borehole, and methane and formation water in the
fractureswould enter the borehole, releasing additional pressure. Fractures
would stop if they reached rock more resistant to breaking than the shale.
And, as noted above, if a fracture propagated from deeper to shallower (less
than 2,000 feet deep) formationsvould reorient itself from a vertical to a
horizontal pathway and spread sideways along the bedding planes of the rock
strata.

The period of high pressure operation is probably the only time most wells
will experience pressures high enough to cause fuitbw into the
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formation. In normal circumstances, the methane, fracking fluid and water in
the formation, like other gases and fluids, tends to flow from an area of higher
pressure to lower pressure; that is, to flow from the formation into the
wellbare.

2. Communication with existing fractures

The CGDP will require more wells from a single pad and this may lead to closer
consolidation of well bores. Research shows that fractures created by fracking

Acommuni cate, 0O or ¢ o0nn éldaneventudlylreaghx i st i
aquifers. Unfortunately, criteria for

other activities and events taking place at the land surfeteese applications

are necessary, but are not sufficielihough one can expect tosic gas wells

(and environs) to mark locations where vertical upward flow of gas and
pollutants may occur, they do not mark the only locations where one can expect
to find sooner or later zones of enhanced vertical permeability that eventually
will reachthe land surface and hence will introduce future upward flow of
methane gas not only to fresh water aquifers and wetlands, but also to the
atmosphereOne should also consider the effect that formateformation

geologic heterogeneities have on thepiag of where zones of enhanced
permeability may be expected to migrate. Ditto for the locations and geometries
of deep coal mineddaryland is encouraging drillers to place well pads close
together to protect the land, but will their proximity lead tiouweseen problems
involving existing fractures?

Communication between induced fractures and the surface (or freshwater aquifer) is
not expected to occur unless the induced fractures reach a discontinuity in the
various strata that separate the Marcellusrfr the shallow groundwater aquifers.

Some of these discontinuities are known, such as the faulting around the Accident
Dome, and others are only suspected, for example, the sirdss discontinuities
(Southworth, 1986). In these cases, the disconisuitave the potential to allow
migration along their joints. At this time, the exact location(s) of these faults and
discontinuities are not known in Western Maryland. Therefore, the Departments plan
to require as part of the Comprehensive Gas Developian (CGDP) that the
contractor perform geological investigations to identify any discontinuities in the
geologic structure throughout the entire depth and spatial extent of the CGDP
planning area. This information is to be transmitted to MDE aiaayMnd
GeologicalSurvey.

Maryland geological experts have little concern with communication between other
induced fractures within the Marcellus as any communication between those
fractures does not create a pathway for upwards migration of contaminagésor

into the freshwater aquifers.

3. Seismic survey requirements

a. MDE scales back the seismic mapping requirements recommended by UMC
ESAL, requiring only one test per well on the pad. If we are to permit pads
with up to 18 well bores, repeated fracturingbtthese closekglustered well
bores & laterals could result in seismic changes. MDE should require
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seismology of the area to be developed and identify the area or areas where
HVHF may communicate with naturally occurring geological faults.

b. It would beextremely beneficial to select key locations and to test at the field
scale if possible for the pffeacturing vertical permeability of the geological
units of interest.

c. Microseismic and tiltmeter data should be gathered for each well. Once again
the UMCESAL recommendations are being ignored. As work progresses and
wells are repeatedly fracked additional surveys should be required to monitor
subterranean conditions and prevent nasty surprises.

d. Environmental assessments (see Marcellus Safe Drilling la@i&iudy: Part
2, Section V: Item 1) should include the determination of in situ principal
stresses and the mapping, specified location by specified location, of the most
likely direction(s) of uncontrolled future fracturing and enhanced
permeability.

Sesmic surveys and other geologic investigations will occur at two different times
during any unconventional gas well development. Before any production gas wells
are developed, companies will be conducting geologic investigationsossdly
developing eploratory wells across the landscape proposed for gas development to
assess/target extraction efforts. As indicated in the resporsetiment 2, the broad
scale three dimensional geologic investigations, which would include seismic surveys,
will be required for the CGDP application in order to identify existing faults and
discontinuities and guide the siting of well pads.

Once the well pad site is selected, additional geologic investigations will be made
with the first pilot hole to determine the dd, extent, and direction of existing
fractures, voids and other necessary geologic information along its entire depth.
Microseismic, tiltmeter and other analytical survey approaches may be used singly,
or in combinationto provide the required datalrhe geologic studies at the scale of
the pilot hole are required to assess the geology in the vicinity of the well site and
pad. The Departments are satisfied that one geological study per well pad is
sufficient to fully characterize the local geologiaddions.

The UMCESAL study recommended that a sufficient number of rgersmic or

titmeter surveys be done to characterize the extent, geometry and location of

Marcellus fracturing across the region; but the study did not identify how many

would be neessary. Citing APl Guidance Document HF1, First Edition, the

UMCESAL study also noted: nBest practice 1is
microseismic on every well, rather it is most commonly used to evaluate new

techniques, refine the effectivenesracturing in new areas or formations, and in
calibrating computer models of the fractur
report recommended requiring that the operator perform a tiltmeter or microseismic

survey on the first well hydraulically fceured on each pad. We believe that a

microseismic or tiltmeter testing on the first well of each pad will provide the data

necessary to understand the regional characteristics of the Marcellus Shale;

however, MDE has the authority to require such testimgach well through the

individual permit. Such a requirement might be appropriate if the first hydraulic
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fracturing resulted in fractures that extended far beyond the target formation, or if
the operator proposed to use a significantly different hyldrdtacturing regimen on
subsequent wells. Because Maryland will require that all information collected at the
site be submitted to the State, the results of any additional microseismic or tiltmeter
testing will be available for use in further refiningraunderstanding of the formation
and the extent of fractures.

As detailed in the response to comment
not concur there will be uncontrolled fracturing due to the mechanisms described in
that response.

4. Open holdogging requirements

Safe Drilling Initiative Study: Part Zection M, Section E, Item 5gThe
statement is too weakdn experienced and intelligent driller has probably
developed his or her own se#tthe-pants method of estimating answers to (a)
through (f) and may be good at if. these logs are desired, they should be
required.

The well permit, if issued, will contain requirements for logging the borehole. The
required information, especially for items such as the depth at which any fresh water
is encountered, must be reliably measured. Current Maryland regulations require the
submission of these logs as a component of the well completion report.

5. Long term monitoring and protection from methane migration

Safe Drilling Initiative Study: Part Zection M, Section R (Closure and
Reclamation). Responsibility and monitoring of gas and chemical contamination
of aquifers should continue for three to five decades after decommissioning of the
well. The burden of scientific proof and empirical corraimn lies with the gas
company to demonstrate that aquifer pollution will NOT occur over the next
several decades due to the gradual upward migration of permeability
enhancementOpinion or poor physics cannot be tolerated or excused. This
should also b considered when setting terms of financial bonds.

The most likely route of methane migration or other contaminants to water supplies
(as determined from review of case studies throughout the U.S.) is from improper
well casing/cementing and/or leakagdraicking fluid waste pits, not through spread
of fractures (see response to comment 1) or fracture communication with existing
wells or faults. As a result, Maryland will require practices to prevent contamination
from occurring and provide financial agsunce/insurance coverage to address
contamination events. These include:

i. Presumptive Impacts Areag&nvironment Article 814.10.1 incorporates a
presumptive impact area where any contamination of a water supply within
2,500 feet of a gas well will agse gas exploration/production as the cause;

ii. Proposed Best Management Practices to Prevent Surface Contamiiiation
prohibiting storage of fracking fluids in surface pits (must be in tanks with
secondary containment), requiring closed loop systems fondrgind
cutting, and requiring nalischarge well pads to capture any spills that may
result from tanks or closed loop systems;
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iii. Proposed Best Management Practices to Prevent Subsurface Contamination
Requiring enhanced specifications for casing, cement thmes, and
minimum compressive strength standards for cements;

iv. Currently Required Permits or PracticesMandatory well completion
reports to identify extent of groundwater resources, oil and gas resources
encountered during drilling, total well deptheneral geology/lithology, depth
of salt water, and other generalized core descriptions. Further, permits
require that environmental liability insurance be maintained for 5 years after
MDE has determined that a gas well has been properly plugged andehe s
has been reclaimed.

The Departmenégposition is that the combination of these requirements provides

more than sufficient preventive and remedial measures to address contamination

resulting from natural gas extraction. The Departmelgsgree with tb comment

t hagtr afd u al upward migrati on jdtficatienfomeabi | ity
monitoring decades after a well has been decommissioned.

6. Freshwater 2000 foot vertical separation

Safe Drilling Initiative Study: Part Appendix D1-H, statesi Si nce t he
freshwater/saltwater interface has not been mapped in Maryland, the prudent

approach would be to rely on the 2,000 ft criterion to provide an adequate margin

of safety. o Specifying vertical depth of
characteristis of geological units remain unchanged. Assuming such a statically

safe buffer zone is questionable. Changes in the vertical permeability will occur

and cannot be ignored. This occurrence is dynamic because the changes migrate

upward with time.

Evidencemdicates that a vertical separation of the order of 2,000 feet would result in
a remote risk that properly injected fluid would result in contamination of fresh
groundwater. Having the default 2,000 foot vertisaparationwill not preclude the
Departmen of the Environmerfrom requiring greater verticaseparationn where
appropriate. Comprehensive information gathered during the environmental
assessment, during pilot and exploratory well drilling, and collected from seismic
tests will be used to determe if additionalseparation igequired for an individual

well to address sitgpecific geological factors.

7. Presence of historic gas wells

The Environmental Working Groupbs extensi
fractures can extend over 2,000 fered &acture older gas wells that may not be

identified and sealed and then create a perfect path for chemical and methane

migration into aquifers.

Responses to commefitand 6 address questions regarding upward propagation of
fractures and verticatepardion from aquifers. The Departments recommend a
1,320 foot setback from historic gas wells to any portion of the borehole, including
laterals. Locations of known historic gas wells will be provided through the Shale
Gas Development Toolbox to support $iteng of well pads through the CGDP. As
with other fine scale features or features that do not have comprehensive mapping
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completed, such as small wetlands and headwater streams, the applicant will be
required to perform site assessments to identifyusmyapped historic gas wells
within the setback zone.

STORMWATER M ANAGEMENT

1. The well pad, according to the BMPs, would have to be surrounded by a berm
designed to hold at least 2.7 inches of rain within-h@4r period, so that spills
of gasoline, oils and other hazardous
land. Maryland wather records show more than that amount of rain has fallen in
24 hours on several occasions in the past few years, including during Superstorm
Sandy. Climate change guarantees more deluges, so this BMP is not sufficient to
protect the land, water, humaadith or wildlife.

The draft report proposed that no discharge of stormwater from the pad would be
allowed as long as there were any chemicals onsite, and set a minimum containment
amount at 2.7 inches in a 24 hour period. Regardless of the number es iciobsen,
there will inevitably be precipitation events that exceed the amount. If there were
more precipitation than the containment could hold, the operator would need to
remove collected stormwater for storage and proper disposal. Any discharge would
be a violation of the law. Nevertheless, the Departments are persuaded that
increasing the design to hold 4 inches of rain in a 24 hour period will provide
additional protection and is not unreasonable. The Departments will modify the
practice to requie a minimum containment amount of 4 inches of rain in a 24 hour
period.

2. Please modify the draft regulations to handle 4" of rainfall within a 24 hour
period.

Agreed. This BMP will be modified to 4 inches.

3. BMPs to address storm water management and erosiarol must be extremely
comprehensive and innovative. BMPs should also be more expansive and address
short and longterm (legacy) issues.

In addition to the requirement to contain all stormwater on the pad while chemicals
remain onsite, the State sadint and erosion control and stormwater management
laws and regulations apply to these drilling operations. Proper reclamation of the
site will address legacy issues.

4. No discharge of potentially contaminated stormwater or pollutants from the pad
shall beallowed and must be enforced.

The Departments agremnd the draft report reflects this requiremertny discharge
would be a violation of the law and enforced appropriately.

5. The linear nature of pipelines and the amount of clearing, grading and trenching
involved makes pipelines a potential significant source of sediment pollution
during the construction phase. Unfortunately, the BMP report is silent on how the
Departments plan to handle stormwater runoff from pipelines, access roads, and
other constructio activity. We recommend that limits be placed on the length of
open trench and nestabilized soil exposed at any time. Pipelines sghivay
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should be cleared, pipe laid, filled, and stabilized in segments to avoid excessive
erosion. In addition, theght of way should be vegetated within an appropriate
timeframe.

The State erosion and sediment control regulatiwosld apply to these pipeline
projects andspecif that only 20 acres can be disturbed at any time r@ogiiresthat

all perimeter controlge.g., eartknberms, sediment traps) and slopes steeper than
3:1 must bestabilizzdwithin three calendar days and all other disturbed areas within
seven calendar days

6. The Departments should make a determinat:i
would provide better stormwater management protection than what is otherwise
contemplated by the BMP Repadrydraulicfracturing operationshould be
treatedthe same as similar heavy industrial activity.

In the judgment of the Departments, designation oféhdp as a fAhot spot o wc
afford any bettemprotectionthanthe recommended BMP3 he BMP<ould be

incorporated into the well permit. Because the well permit must be renewed

periodically and stay in effect until the well is properly abandoned, thipravide

protectonduring the lifetime of the well

7. The requirement to capture, store and transport all storm water can result in a
large increase in truck traffic to haul the storm water from the entire pad.
Capturing and storing only that water whibuld potentially be contaminated
would be an adequate approach to meet the environmental safeguards sought
without unnecessarily increasing truck traffiistablishinga clearer definition of
what constitutes a dr.Pdtentdl cogtampnatidnd coul d a
sources would be the drilling rig and associated equipment, excluding areas
occupied by temporary housing, parking lots, etc.

In establishing the BMPs for stormwater, the Departments made the assumption that
all stormwater that collectsrothe pad could potentially be contaminated by contact
with equipment, fuel or chemicals. If the operator collected stormwater in
aboveground tanks, it could be used for hydraulic fracturing.

The Departments will def i rareawhdredrilfigsr i | | i ng
pumps, engines, generators, mixers and similar equipment, fuel, pipes and chemicals

are located. The definition will exclude temporary housing and employee parking

lots.

8. Require gas companies to complete Storm Water Pollution iRiewd>lans that
severely limit toxic run off and erosion.

Thiswas included irthe draft report.

9. Require gas companies to complete Storm Water Pollution Prevention Plans that
completely contain toxic run off and erosion. No "mitigation" or "minimization”
weaselwording.

See above.
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STRINGENCY OF THE PROPOSEDBEST PRACTICES

1. The recommended best practices are unjustified, too stringent and too onerous.

a.

The Governor's call for a "Gold Standard" has Maryland proposing the
strictest set of drilling requirementsthe United States. But in its effort to
propose the strongest standards, the State has drafted its own Best
Practices, a number of which are not required by any other state or a
voluntary consensus Industry standard and that, if adopted, may not allow
for reasonable development. While learning from other states or Industry
experiences makes sense, creating an untested Best Practice in a vacuum
does not.

Maryland should leverage the best practices from other states deeply
involved in fracking.

These ar@xcessive requirements that are more stringent than those in
neighboring states:

i. High financial assurance requirements, including a periodic
updating of closure cost estimates.

ii. Closedloop drilling

lii. Zero discharge pads

iv. Prohibition of impoundments for anytty except fresh water
v. On-site management of flowback and produced water

vi. Mandatory chemical disclosure that does not protect proprietary
trade secret information.

The Practices recommendation was undertaken pursuant to an Executive
Order directing a studytinclude recommendations for best practices for
all aspects of natural gas exploration and production in the Marcellus
Shale in Maryland. A popular definition of a best practice defines it as the
"best way to do something; the most effective or efficeathod of

achieving an objective or completing a task." [Bing Dictionary]. By
focusing primarily on the environmental science report and largely
ignoring industry recommendations for the most efficient and effective
means of production, the Practices reommndations fail to fulfill the

stated purposes.

The intention othe BMPs should be to protect human and environmental
health, however, the research has not been done to provide a scientific
basis for these practices.

Our biggest concern lies with the pess of the Comprehensive Gas

Development Plan. With only approximatelypércentof the shale play

l ying in our area and Dr. Eshl emanods
of plan be voluntary, the proposed regulations are too time consuming and
expensive ampared to our neighboring states. In my view, this

discourages the entry of multiple companies into the Maryland fields and
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at this point has completely run t
considering leases or development of wells. It may bhenartentional
consequence, but this limits competition and works to the disadvantage of
all. 1 do not quite understand how the effort to develop an oversight

he

process turned into a focus of <creati

Maryland regulations morersigent than any other state in the nation.

Governor OOMall eybds Executive Order establ

Initiative acknowledged that there were potential benefits and risks of damage from
gas extraction. The Departments have attehpo identify feasible practices that

are likely to protecpublic health, safety, the environment and natural resoufces

the Administration chooses to move forward with Marcellus Shale drilling. The
suggestion that reports released thus far have bleae in a vacuum is not the case.
The State considered the regulations of other states and industry consensus
standards. The draft report recommended that applicants, in preparing the plan for
t he i ndi vcondideaAP| Stardartds,andfGuidanceddments, and, if the

plan fails to follow a normative element of a relevant API standard, the plan must
explain why and demonstrate that the plan is at least as protective as the normative
elemend I n addition, the Departandndulationsav e
that have been enacted in other states. Some of the proposed best practices that
seemed innovative are now the law in these other states.

The financial assurance requirements were recommended by the Departments and the
Advisory Commissioand passed by the Maryland legislature in 2013. The periodic
updating of closure cost estimates is necessary because there has been so little
experience with the actual costs of closing Marcellus shale wells. Glosed

drilling has become common in k&llus shale states, as have improved
management of flowback and produced water. The draft report included the
recommendation that at least 90 percent of the flowbackproduced water be
recycledon the pad where it is generated, but allows for altéweamanagement if

this is not practicable Zero discharge pads and prohibiting the use of impoundments
for wastes and wastewater offer an increased level of protection from contamination
of ground water and surface water. The chemical disclosure recodaten was
designed to protect trade secrets while giving those with a legitimate need access to
chemical information.

The definition of best pmethadd andteclsniqgien t he
that have consistently showesults superior to thee achieved by other means, and

g

N

on

E x

which are used asenchmarks 0 I n the context of the Exec
the desired result is not to identify #fAthe
productiono but rat her dreducdreskséreasomage wh at

levels At the same time, the Departments did consider the practical feasibility of the
recommended practices. The best available science was used as a basis for the
practices that are designed to protect human and enviroranieaalth.

The mission of the Maryland Department of the Environment is to protect and restore

P

the quality of Marylanddés air, water, and

growth, economic development, healthy and safe communities, and quality
environmatal education for the benefit of the environment, public health, and future
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generations. The Department of Natural Resources leads Maryland in securing a
sustainable future for our environment, society, and economy by preserving,

protecting, restoring,md enhanci ng t he SThaibtentoSthenat ur al
recommended best practidego supporbothmissiors.

2. The recommended practices are too costly. As we continue the effort to define
the balance between the rights of property owners angrditection of the
environment, the accountability of state officials to oversee the regulatory side of
the equation with a timely and balanced approach is a major concern. Of all of the
studies that have been or detoaofwhat donot
the cost of existing regulations for any kind of development already on the books
amounts to with the gas industry, much less the cost of all the newly proposed
regulations that are being proposed (such as the CGDP). It is a simplification to

b

just say that these are figas company cost

reduction to the property owner, which in turn is a reduction to our communities
and the state in taxes that will be paid.

Most of the recommended best practices have beeneatloptone or more states or

are already used by the industry to prevent environmental and public health impacts
resulting from substandard practices. Comprehensive Gas Development Planning at
a landscape level has been used on a voluntary basis elseavitki® one of the few
practices that can address cumulative impacts of gas development.

3. The recommended best practices will unreasonably delay drilling in Maryland.

a. The net result of these recommendations will reduce any interest in shale
gas production itMaryland because they are so stringent and-time
consuming, especially the CGDP and the two years of baseline
monitoring. Unless the Commission establishes a shorter and more
realistic time frame, drilling will be delayed while we are seeking to
expand upn economic opportunities and diversity through job and
industry growth.

b. Although the environmental study suggested voluntary plans, the Practices
require a mandatory plan, thereby adding an additional, time consuming
and expensive planning requirementagiew locations of all
contemplated facilities intended by a prospective driller who may not yet
even have obtained the leases, options, Hghtgay and other property
rights. Besides the huge preparation difficulties, this requirement also
lacks definedstandards of review and allows approval/disapproval
virtually at the discretion of the "State" (presumably meaning MDE). In
addition, the process of plan reviews is to include a complex process of
State review, local government review, stakeholder cormsraard public
comments following a public meeting. Then, the approval/disapproval
decision would probably be appealable to a court in a de novo proceeding.
Although there are some benefits to such a plan in coordination and siting,
these can be accomplishieg a regulation in regard to pooling and siting
of facilities, without the addition of an entire pilevelopment level of
planning reviews, hearings and potential litigation.
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. As an overall view of the recommendations from the document, this

appears to bgeared toward requiring a great deal of initial reporting from
the operator to identify all of the future plans for drilling and production in
Maryland prior to any exploration drilling. The processes outlined require
considerable reliance on state agemdeveloping protocols, plans, and
toolboxes that currently do not exist. Coupled with requirements for
extensive multipleyear testing prior to the initiation of drilling, if an
operator worked diligently to drill an exploratory well in Maryland today,
these draft requirements and recommendations would put the well spud
date at minimum of five to six years into the future, assuming the state
develops the maps and protocols within one year of approval of the final
report, a goal that would prove challengtogachieve. Our organization
believes that a realistic and shorter time frame should be considered for
the combined CGDP and baseline activities (perhaps 12 months or less)
which would allow for exploratory wells to be drilled earlier in the process
to hdp provide more accurate and detailed information necessary for the
development of the CGDP.

. An industry group estimates that, given the recommended processes, a
well operator will have to dedicate four years of resources and expense
before obtaining aninformation on the viability of production from the
Marcellus formations in Maryland. Given the choice of proceeding
through Maryland's cumbersome processes or dedicating resources
elsewhere, well operators will almost certainly choose to operate in other
states, further decreasing Maryland's economic competitiveness in this
arena. A more realistic time frame should be considered.

. After reviewing the content of the draft report | conclude that it will be
2020 or later before any drilling for natural gas oaaur if all of the
recommendationsare accepted to create the "GOLD STANDARD" in
Maryland. Permits are being processed and drilling is taking place in our
neighboring states. The process to get a drilling permit in our neighboring
states and other $&s in the Union takes weeks or months, certainly less
than a year.

We have waited long enough. We see drilling all around Garrett County

and we are not allowed to take advantage of it. Reasonable controls are
appropriate. The proposed requirements aredswictive and designed to

slow or stop drilling. PA WV seems to
Follow their experience and parallel their regulation.

. No justification is identified for the imposition of predevelopment data
collection, which will be lengthy and expensive data collection and
reporting requirement. The effect is to add an additional two (2) years on
top of the potential two to four yearned required to obtain an approved
Comprehensive Plan before application for a specific drilling permit.
Because an eventual drilling permit would be subject a review/appeal
process, there is the likelihood that the recommended Practices would
involve a fve to seven year span before drilling could occur. Such
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Practices, in effect, would prolong the de facto moratorium on shale gas
drilling in Maryland.

h. We believe that some of the proposed mandates and testing requirements
including the CGDP are some oktmost stringent regulations in the
Country but are also very costly and time consuming, while offering
minimal environmental protection. These recommendations rely upon
state protocols and plans that have yet to be established; or assessed for
practicaliy in real time applications. Therefore, we urge the commission
to seek shorter and more realistic timeframes to be considered for the
CGDP and allow the exploration for shale gas to be done earlier in the
process to provide for more accurate and detatedmation for the
approval of the final CGDP. Please remember that we are competing
against other states for this economic activity while protecting our natural
resources.

i. There is a major risk that the numerous additional requirements suggested
in the draft Practices will have the effect of extending a de facto
moratorium on shalgasdevelopment in Maryland. We strongly
encourage rethinking and revision of the proposed Practices, to reduce the
burden of additional requirements wherever possible wéisening
reasonable protections for the environment.

J.  We believe they go aboxandbeyond what the Governor has called a
"Gold Standard" for drilling for natural ga3.he permitting proposals
would add an increase in cost (upfront in particular), and the time
consuming process would make it extremely unjikehat any company
would be willing to meet all of these requirements, especially under the
present market conditions.

The Departments have tried to structure the best practices and the permitting process
in a way that balances the interests of the staklhrs. The CGDP is a brodatush,
landscape level plan that, according to industry sources, is not very different from the
planning that industry does now. The Departments do not anticipate that this will
consume very much time. As proposed in the depbrt, the CGDP review process
could be completed in less than six months. The two year monitoring period can
begin as soon as the CGDP is approved. For groundwater and especially for surface
water, the yeato-year variability can be large. Two yesis a reasonable

compromise given inherent seasonal variability in environmental data.

Some elements of the Toolbox already exist, and more can be added in short order.
The Departments will be able to pull some
remaining protocols in a timely fashion.

The Departments have reviewed the regulations of other states so there was no need
to reinvent the wheel. Pennsylvania and West Virginia allowed drilling in the
Marcellus shale before updating their regulatory grams. Maryland hopes to learn
from their experiences. We are mindful of the competition that exists among states,
but Maryland wishes to avoid the damage that has occurred in some states because
the laws and regulations were inadequate or poorly entbrce
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It is also important to remember that other key economic engines in this region

(tourism and outdoor recreation) rely on the relatively rural and undeveloped

landscape. Allowing potentially laregeale industrial activity to proceed without

careful planning and incorporating lessons learned from other states jeopardizes the
viability and profitability of these other
of the planning and best management practices proposed strike a fair balance

between the multle stakeholders whose livelihoods depend on the natural resources

of the region.

4. The regulations deprive people of their property rights or violate the Constitution.

a. | amin favor of being allowed to drill for my gas and to take it to market.
As it stand now, my State government is blocking me from selling
property that | bought with hard earned dollars. | am extremely disturbed
by this action. | can still sell the timber from my land if | so choose, or
even a big rock, if someone wants to buy it. BottMY gas. Certain
people in our state are so concerned about drilling for this gas that it has
been, for all practical purposes, stopped / blocked.

b. A de facto taking occurs when government laws, regulations, or
restrictions in fact take your property basa you can't use it. You've been
deprived of your property rights without being paid. My first question is:
Has or will the committee consider the cost to the State of Maryland if the
Courts were to determine that because of all the regulations and
restrictions imposed on natural gas drilling in Maryland, the result is a de
facto taking of property rights. (Natural Gas) Maryland seems intent on
setting an extremely high bar for the natural gas industry and setting
standards that are tougher than in amgostate. Eminent Domain, the
governments taking of property, is ultimately a federal constitutional
guestion.

c. Can the State of Maryland under the Federal Constitution set a higher
standard for drilling than all the other states where natural gas
development is taking place? If the people of Garrett County with natural
gas rights had those same rights just across the line in West Virginia or
Pennsylvania, they could be worth a fortune. In Maryland those rights are
worth nothing, and they may never be vgranything. How
constitutional is that?

d. | believe the MDE/DNR recommendations are more of a political
statement than based on good science, are excessive and unnecessarily
cause gas rights owners in Maryland extreme barriers to realizing value
from our land and minerals that we are granted byGbastitution of the
United States. These proposals are, once again, an attempt by those who
reside in areas where these natural resources do not exist, to impose their
preferences and beliefs on those of us viflatiully own these resources.

The question of whether a temporary moratorium or regulatory restrictions on
development constitute a taking without just compensation is a complex one and
beyond the scope of this response to comments. In general,adaeymporatorium
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for the purpose of developing comprehensive regulations is not a taking. Similarly,
regulatory restrictions that do not deprive a property owner of all reasonable use of
his property do not amount to an unconstitutional taking. The aégyl program

being developed under the Marcellus Shale Safe Drilling Initiative is not intended to
prevent gas development if it can be done without unreasonable risk.

States can and do enact laws and regulations that differ from each other without
violating the Constitution. The proposed best practices are based on the best science
available, not on political considerations.

5. The recommended best practices are unreasonably harsh compared to other
industries and risks.

a. How do the risks and regulation dxilling for gas compare to other things
that the government either allows or does little to 3top

i. The construction of windmills on ridgetops, with damage from the
site pads, access roads, and power line rights of way

ii. The tons of salt used on highwayslegear, that damage water
wells, water sources, trout streams and forests.

iii. The wooly adelgid and red rust fungus are destroying out
hemlocks, which will damage trout streams.

b. The report portrays a very negative viewpoint toward the natural gas
industry. Ifevery new applicant for permits to engage in any new
industrial development in Maryland was required to meet every stringent
requirement outlined in this report, there would undoubtedly be a
complete lack of interest by any person, firm or company taudmbss in
Maryland.

c. We consider the CGDP requirement to be above and beyond the standard
set for any other industries in Maryland and maintain that it will impair the
economic viability of the gas play. Therefore, we would like the
department to withdrawr completely revise the regulations regarding the
CGDP. We also feel that it should be voluntary, not mandatory, with
incentives to encourage companies to comply.

d. The magnitude of the effort to prevent drilling using the technique called
horizontal drillng and hydraulic fracturing until the report is completed
and recommendations adopted leads one to believe that there is a
presumptionthat this activity is much more destructive than any other
industrial activity that takes place in Maryland. No othelustrial activity
in Maryland has ever been singled out for this degree of scrutiny. There
seems to be very little concern about the clear message that Maryland is
sending to those who would desire to do business in Maryland. The
message currently is sihyghat they are not welcome in this statealf
of the recommendations of this study and re@od implemented in law,
regulation, or permit conditions it is highly unlikely that any drilling will
occur in Maryland (at least in the foreseeable fytufet is the intent of
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those that commissioned the study to prevent the development of natural
gas in Maryland, then their mission has truly been accomplished.

e. For certain common activities, these proposed Best Practices would treat
the drillingindustry differently than everyone else without any
justification. One example is the proposal for storm water management.
We strongly question with the present natural gas market, the sizable
acreage of leases not being renewed in Western Maryland,es®l th
overly stringent requirements whether there will be any significant
development of the Marcellus Shale in Maryland before 2020. This
proposal could result in a continuation of thefaeto drilling moratorium.
The draft BMPs and the potential "Gold &dard" for development only
mean something if they are balanced enough to allow drilling in Western
Maryland while offering sufficient protections to the environment and the
citizens of Maryland.

The Departments do not agree that the government failotegiragainst the risks
posed by wind turbines, road salt and the wooly adelgid.

Wind turbines and shale gas development present some of the same risks of loss of
habitat and forest fragmentation. Wind turbines are permitted by the Maryland
Public ServicecCommission (PSC) by issuance of a Certificate of Public Convenience
and Necessity (CPCN). (Certain projects, if theyndbexceed 70 megawatteay

be exempt from the CPCN.) Other State agencies provide information and
recommendations to the PSC andrthis a public process. Before a final decision on
the CPCN, the PSC must consitlez effect of the generating station, among other
things, air and water pollution and esthetics. The CPCN may impose conditions on
the project, such as an endangerpedes mitigation plan.

Road salt can cause adverse effects on water and land resources. #6@2.8 of
the Transportation Article of the Maryland Code, adopted010, MDE and SHA
are required tadevelopand annually updata Statewide Salt ManagentePlan to
minimize the adverse environmental impacts of road salt rufoff counties and
municipalities it is expected that suglansbe developed at the local level.

Maryland Department of Agriculture Forest Pest Specialists monitor the health and
vitality of forests in the region on a regular basis. Red Rust Fungus is not thought to
occur in Garrett County, but potential sightings should be reported to the MDA
Forest Pest Program. This fungus is not a thredieimlock trees It has been found
ongrowing stock in nurseriebut outbreaks in a natural setting are uncommon.
Additionally, the Maryland Department of Agriculture has a very active program for
suppression of Hemlock Wooly Adelgid, which includes insecticidal application and
biological control. Insecticidal application is one tree at a time with either soil
injection or trunk injection. This is extremely slow, but the Adelgid have not been
widespread in Garrett County until recently. Keeping forest along streams and rivers
is a priority on state lands, and skacks, best management guidelines, and other
zoning protect privately owned forest along streams during logging and land clearing
operations.
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Gas production from horizontal drilling and hydraulic fracturing differs in scope and

magnitude from the conventional gas drilling that occurred in Maryland in the

twentieth century. It is also different from ordinary industrial activity in that it can

occur in remote rural settings and residential areas. It is reasonable to establish

regulatory standards before allowing it to occur. The best practices report considers

the risks posed by horizontal drilling and hydraulic fracturing. It does not assume

that the industry is more fAdestructiveodo th

The Departments believeatithe stormwater management requirements are not
unduly stringent. Many facilities in Maryland are required to obtain a general permit
for the discharge of stormwater associated with industrial activity unless they can
make a ANo EXxp o sTheodan€gas industry isceaempt fyom.thés
permitrequirementbut Maryland can include controls on stormwater under its gas
well permit.

6. The recommended best practices should be strengthened and too much deference
was paid to industryods interests.

a. All permits should have a requirement that if more stringent regulations
are passed, the new regulations must be followed. Operations must be
shut down until the company can comply.

b. Regarding the constraint analysis, it
agancies to develop regulations with the intention of maximizing
industryoés ability to recover resource

Therecommendations &MPs in the report do not preclude the use or introduction

of new and innovativeechnologies In some ciramstances, new regulations are
immediately applicable or can be included when permits are renewed, a process that
occurs every five years. New regulations raksp apply when a company replaces

or retrofits equipment. In other instances, particularly veheomplying with the new
regulations would require a company to retire facilities that have considerable useful
life remaining, it would be unfair to require immediate compliance. Lastly, regulated
businesses are usually given some time to comply withregulations and are not
required to cease operations entirely.

The constraint analysis was performed to demonstrate that the setback requirements

and restrictions on location did not prevent the industry from accessing most of the

natural gas in the Marllus shale in Maryland. It was not used to set the restrictions

or setback distances or to maximize indust

SURFACE | MPACTS AND SETBACKS
1. The activity will last a long time and will be disruptive.

a. Fracking is an industrial actty best confined to areas zoned for industry,
and the state should indicate so in the BMPs and eventual regulations.

b. Pads may be permanent or nearly permanent fixtures if the wells are
subject to enhanced gas recovery and then for geologic sequestfation o
CO..
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c. The noise, truck traffic and lights 24/7 are not only for thirty days as
industry would like the public to believe. Some well pads may have more
than one well, as many asl®, drilled in sequence. Companies may
continue with these wells for yeafSompletion may not happen in our
life-time.

d. In neighboring states, we have ssenere disruption to agriculture,
vegetation andotthe topography.

e. The wells and wastewater sites desecrate beautiful natural landscapes and
deprive local flora and fauna oébitat.

f.  How much buffer is enough to protect the water, air, and quality of life for
those living near such an industrial zone? Keep in mind that Garrett
County is currently a rural area of farms and forests. How will those who
live near these areas bempensated for these impacts? If compelled to
move due to the insults associated with this industrial zone who would buy
their homes and land? Remember, these are most likely people who have
not signed gas leases and who will not be receiving any rayaltie

Counties and towns, not the State, have authority to zone. Under current law, MDE
must deny a permit ihe applicant has failed to receive applicable permits or
approvals for the operation from all State and local regulatory units responsible for
amang other things, zoning. Current State regulations require the applicant to
produce witten approval by the local zoning authority that all local planning and
zoning requirements have been met

Pads may be permanent or nearly permankeuat the permanemtad will havea
lesserimpactthana pad on which drilling and hydraulic fracturing occurring
Reclamation requirements would serve to reduce the size of the pad to the area
needed for gas production and well maintenance.

The Departments acknowledge that activity may occur on a single pad for several
consecutive months and may recur. The best practices are designed to limit the
impact of the activities under either circumstance. The Departments propose to limit
the hoursof truck traffic to and from the well pad and place restrictions on the
initiation of drilling, fracturing or other activities in order to minimize impacts

during times of peak outdoor recreation or sensitive wildlife migratory or mating
seasons.

The bespractices are designed to avoid severe disruption to agriculture, habitat,
flora and fauna. In addition to the CGDP, which will require consideration of
locations that avoid these impacts, there are specific protections against the
introduction of invase species, light pollution, and noise pollution. The CGDP will
also reduce the impact on landscapes.

Buffers are one way to reduce or eliminate the impact of gas exploration and
production on neighboring properties and residents. Other best practickess

ways to reduce the sources and causes of those impacts and ensure that the site is
appropriately restored. If companies undertaking gas exploration or production
activities intentionally or negligently cause contamination, they would be liable for
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damages. The existing law specifically addresses liability for damage to water
sources within 2500 feet of a gas well. Other provisions require insurance so that
funds will be available for cleanup or to pay damages.

2. There should be a limit on the toshount of land that can be disturbed.

a. The Eshleman report recommended that gas drilling activities be limited to
only 1-2 percentof Maryland's land surface. This should be applied
throughout the State because-paaring shales are present in other places

in Maryland.
b. Mention is made NANAvoi d perentbtfthe e devel op
watershed area in high value watershed

associated with the stated threshold. MAC believes thateac2nisurface
development on the Savaiver watershed would have a huge impact
not only to the environment and streams that brook trout inhabit but also
to the natural setting and recreational experience that the watershed
provides.

c. The total disturbance limit to@ercenton high valueacreage should be
extended to all extraction zondsdifferent limit might be appropriate but
no limit is not reasonable.

d. The state will not require that multiple companies submit comprehensive
drilling plans together; rather, it will "encourage” thenwtark together
on drawing up their plans. Asking the gas industry to voluntarily work
together and share information about its drilling sites does nothing to
guarantee that the public's interest is taken into account during planning.

The recommendation ohe UMCESAL reportthat activities be limited to 1 to 2
percent of Mar yhhssdbeed Widelyisisterpdeted. Tihhe dctaat e
recommendati on was tddvelopmentQncloding al tvell pagls, sur f ac
access roads, public roads, etcguldbe maintained at less tharp2rcentof the
watershed area in highaluew a t e r s UMCE&ESAL ceport at 614. TheState

has limitedand use authoritythe authority to enact zoning, subdivision, and other
land use restrictions lies with the countigglanunicipalitiesNevertheless, the
Departments adopt thiecommendation as a planning principle to be followed in the
CGDPand to be used as a performance measiihe recommendation was based on
empirical evidence that aquati@abitat and aquatic diveity become degraded by
stormwater runoffvell beforethe percentage of impervious surface reaches

10 percentand that brook trouare almost never found in watersheds where
impervious surface exceedegdrcent The loss of some species, particularlgain
salamanders, can occur in watersheds with onlyp@r8entimpervious surface. The
UMCESAL researchshowed a relationship between the amount of impervious
surface in a watershed and degradation of the stream. In order to provide an
adequate marginfesafety, UMCES recommended pe2centsurface development
threshold which they note can be achieved through the seagpiblieation of best
practicesand comprehensive planning. The UMCES research relied in part on
studies and analysis provided by the Department of Natural Resources:
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Fact Sheet: Impacts of Impervious LaBover on Maryland Streantfs

S.A. Stranko et al. 2008. Brook Trout Declines with Land Cover and
Temperature Changes in Maryland. North American Journal of Fisheries
Management 28: 1223232°%

The Statend local governments take steps to protecaa@illatic habitatsrom the

effect ofstormwater runoff, including rpiiring stormwater management. The
Comprehensive Gas Development Plan will help limit the amount oteurfa
disturbance and direct it away from sensitive areas. The CGDP is mandatory for a
company, but it is not possible to compel companies to develop joint plans.

3. Some lands need more protection.

a. In general, we recommend inclusiein the table and/or the
accompanying text-of the rationale for the specified setbacks. Some
appear arbitrary.

b. Proposed setbacks allow drilling 600 f
areaso and Awildlandso and a mere 300
wetland, pond, reservaand 100year floodplain. Drilling so close to

these fragile areas is unacceptable.

c. For aquatic habitat (riparian), the UMCE& Report cited recommended
varying setbacks based on biodiversitihe lowest setback was 330 feet
and the greatest was 1,240 feet (TabRdnd page-@). Why are the
Departments recommending a setback of 300 f@ei@s the setback
provide adequate protection®@sually riparian areas are protected by
vegetated buffes. Will these buffer areas be factored into the setback
calculation?

d. Setbacks are distances in the BP Report from the well bore or well pad and
as mentioned in the setback table from the disturbed area to water supplies
or other important natural resoescthat need to be protected from
contamination, damage, view, or other object in need of separation. The
initial distances for state parks, scenic and wild rivers and for special
conservation areas (e.g., irreplaceable natural areas, wildlands) arg grossl
inadequate and require reevaluation after a formal risk analysis has been
completed.

e. Include wildlands and all public lands under 111.E.2

f. Ecologically sensitive areas and irreplaceable habitats should be protected
from the adverse impacts of all aspesftgas and oil development and
supply, including drilling, pipelines, associated infrastructure and sand
mining; the high value habitats in Important Bird Areas should be
protected from industry activities.

g. The setbacks presented for the protection afisand wild rivers, special
conservation areas, is determined without consideration of methane

36 www.dnr.state.md.us/streams/pdfs/ImperviousFactSheet.pdf
57 http://clear.uconn.edufpjects/ TMDL/library/papers/stranko_etal 2008.pdf
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migration via rock fractures well outside the limits collected from other

states and offered as "Best Practices". The suggestion that setbacks may be
expanded o a case by case basis merely suggests that the issue has not
been seriously considered

. A setback of 300 feet from aquatic habitat (defined as all streams, rivers,
seeps, springs, wetlands, lakes, ponds, reservoirs, and 100 year
floodplains) is not suffient protection for waterways used by boaters and
fishermen. Drill pads should not be visible from a waterway or body of
water; disrupting river/reservoir use would have serious economic
consequences for tourism.

The Departments must use existing statudeipions (Md. Env. Code,
Section 14108) to protect special and unique areas.

No CGDP plan or permits should be issued for fracking on public land.

. A 300-foot setback on a body of water used by wildlife and for human
recreation is so small that the tlsite would be visible from the
waterway; disrupting water use would have serious economic
consequences for the tourism sector, in addition to threatening wildlife,
especially endangered species.

As a watershed organization we know there are 18 minaxsg¢dan the

DCL watershed. We are concerned that the setbacks for drilling are
insufficient to provide the protections needed within our watershed and in
the County.

. A 300foot setback for aquatic habitat, (all streams, rivers, seeps, springs,
wetlands, lakes, ponds, reservoirs and-3€&t floodplains) is totally
inadequate as are a 6@bt setback for special conservation areas
(irreplaceable natural areas and waldllis) and 300 feet for all cultural and
historical sites, state and federal parks, trails, wildlife management areas,
scenic and wild rivers and scenic bywagirface disturbance in areas

with sensitive resources should be limited to 3,000 feet.

. 300 feetas a setback from historic sites would certainly destroy any
historical site or park. The industrial nature of a drilling operation is in
direct conflict with the goal of preserving cultural and historic or scenic
and wild byways. These unique resourceschprotection of at least 2000
feet if not much further.

. There should be a setback from land on which MALPF holds an easement.

. The setbacks from streams and rivers should be more than 300 feet

maybe 1,000 feet from the drilling pad.

| live adjacent to aiver canyon and can show you how and where a
simple tire track off the side of a road, can become a channel through
which rain finds its way to an underground spring or drainage field that
eventually finds its way to a creek and a river. | consider @@t
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setback from waterways to be highly problematic and, | have to believe,
an arbitrary and uninformed criterion for ecosystem protection.

r. Greater setbacks for critical facilities such as hospitals, police and fire
stations should be consideredl.hospital would be hard to evacuate if
needed.Police and fire stations will need to remain operable if there are
problems. Are there existing setback requirements from a cemetery?

The setback distances were established using the best available science and

information. For environmental setbacks, the habitat needs for sensitive species were

a key considerationCommon sense suggests that wider buffers should be more

protective of sensitive natural resource areas, although at some point the benefits of

buffa width extension may not increase further as buffer width increAsesn

example, theninimum buffer width recommendatidn©o r fl rr epl aceabl e N:
A r e ars ldased in part upon ecological factors, notably the optimal minimum

buffer width for foresinterior-dwelling species (FIDS) and the minimum buffer for

forest canopy disturbance relating to the incursion of weeds and edge species

The UMCESAL report notes the results of studies of setbacks, but recommended
Aiminimum setbacks of 300 ft from flgdains, wetlands, seeps, vernal pools, streams,
or other surface water bodieso P6a Bhe Departments initially accepted this
recommendation. Based on the comments and additional research, the setback from
all streams, rivers, seeps, springs, wedlsnakes, ponds, reservoirs, and 100 year
floodplainshas been increased frod®0feet to 450 feet and addresses both water
quality and biodiversity protection.

In order to fine tune setbacks for lands important for providing outdoor recreational
usesthe Department of Natural Resources conducted a mapping workshop to identify
recreational areas that are intensively used in the Marcellus Shale areas of

Maryland. The locations of these areas will be mapped and included in the toolbox to
guide thepreparation of a CGDP that will avoid conflicts with public use. Setbacks
may be expanded on a case by case basis, using, in part, the information collected
through the DNR participatory GIS workshops.

Although drill rigs may be visible to boaters and fisherraeen with the setback
distanceof 450 feet; completed well pads will not be as visually intrusigeial
mitigation measures, if appropriate, can be imposed suitable to the season and
activity. The long term visual impact of completed pads should netdaignificant
impact on the tourism economy.

Wildlandsandpublic lands will be mapped in the shale gas development toolbox.
The best practices are designed to protect ecologically sensitive areas and
irreplaceable habitat. The combination of protective setbacks and good planning
through the CGDP will also prett other high value resources, suchraportant

Bird Areas (BAs) because many of these areas arecourring. The CGDP will

help insure that the pad, wells and infrastructure avoid these areas. Sand mining is
not addressed through these best prastimommendations because it falls under a
separate permit program.
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Methane migration is addressed through best practices and methane leaks will be
addressed through a leak detection and repair program.

Section 14107 of the Environment Article of the MEmd Code establishes a
blanket prohibition againgtrill ing for oil or gas in the waters of the Chesapeake
Bay, any of its tributaries, or in the Chesapeake Bay Critical Ataaontrast,
Section 14108 deals with individual permit applications and reqa MDE to deny a
permit if it determines thairoposed drilling or well operation poses a substantial
threat to public safety or a risk of significant adverse environmental impgg e
Chesapeake Bay; (ii) The Chesapeake Bay Critical Area; (d@lTor nontidal
wetlands; (iv) Endangered or threatened species, species in heed of conservation, or
the habitat of any of them; (v) Historic properties under 8324 of the State
Finance and Procurement Article; (vi) Populated areas; (vii) Freshwattuagine,

or marine fisheries; or (viii) Other significant natural resourcésalso requires the
Department of the Environment to deny a permhefaroposedperation will
constitute a significant physical hazard to a neighboring dwelling unit, $choo
church, hospital, commercial or industrial building, public road, or other public or
private property in existence at the time of the application for the pesmiitthe
operation will have a significant adverse effect on the uses of a publicly paried
forest, or recreation area in existence at the tirhthe application for the permit.
Section 14108 required consideration of the individual permit application, and will
be used as appropriate to protect these areas from substantial threats itogadbty
or a risk of significant environmental harm.

As noted above, the recommended 300 foot setback from surface water has been
increased to 450 feet based on both water quality and biodiversity protection. A
blanket set back of 3,000 feet cannotustified. The basis for requiring a setback

from MALPFeased land is unclearSetbacks are applied to public lands to minimize
the potential public use and recreational conflicts. These concerns are not applicable
to privately owned eased lands that a supporting a public recreational usghe
presence of wildlife and the impact on public and private property, historic areas and
recreational areas can and will be considered during review of the CGDP and the
individual well application.

The setback®r occupied buildings should be adequate for hospitals, police and fire
stations. In addition, as noted above, Sectiori@8 of the Environmental Article of

the Maryland Code also requires the Department of the Environment to deny a permit
if the proposedoperation will constitute a significant physical hazard to a

neighboring dwelling unit, school, church, hospital, commercial or industrial

building, public road, or other public or private property in existence at the time of

the application for the penit. There are no setback requirements specific to
cemeteries.

4. Public and private wells should be protected by equal setbacks.

a. Under the proposed BMPs, the drill rig can be as close as 1,000 feet from
an occupied building (house, school, medical offgtere), 1,000 feet
from a private well and 2,000 from public groundwater wells or surface
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water intakes and reservoirs. We do not think private wells and public
groundwater wells should be treated differently.

b. Itis appalling and shameful to propose difetrr setback standards for
municipal waters and for private wells.

c. The report proposes a setback of 2,000 feet for public water supplies but
only 1,000 feet for private wells. In essence, you are saying that safety and
health is not important for the few bonly a few families are adversely
affected.

d The 200006 public drinking water supply
public drinking water tributary streams and impoundment borders.

The Departments are concerned about the health and safety of all Marndander

There are distinctions between public and private wells, however, that justify different
setbacks. Public wells generally draw water from a larger area than private wells,
making a larger distance appropriate. The Departments propose, however,ifg mod
the setbacks for drinking watprotectionas follows: a well pad cannot be located

a. Within 1,000 feet of a wellhead protection area or a source water
assessment area for a Public Water Sy&t¢RWS) for which a Source
Water Protection Areq (SWPA) has been delineated. [Note that a
similar setback is already in effect for wellhead protection areas.
COMAR 26.19.01.09G]

b. Within 1,000 feet of the default wellhead protection area for public water
systems for which a wellhead protection area maisbeen officially
delineated. [For public water systems that withdraw less than 10,000 gpd
from fractured rock aquifers the default SWPA is a fixed radius of 1000
feet around the water well(s).]

c. Within 2,000 feet of a private drinking water well; ggicthat the well pad
may be located between 1,000 and 2,000 feet of a private drinking water
well if the applicant demonstrates through a hydrogeologic study that the
proposed well pad is not upgradient of the private drinking wateramnel|
the owner oftie private drinking water well agrees

d. Within 450 feet of any other stream, river, seep, spring, lake, pond, or
reservoir from which drinking water is drawn.

e. Within the watersheds of any of the following reservoirs:
i. Broadford Lake
ii. Piney Reservoir

3% A public water system is a system for the provision to the public of water for human consumption through pipes or eti@edonst

conveyances, if such system has at least fifteen service connectiegslarly serves at least twerftye individuals. There are

three types of public water systems: community water systems, nontransient noncommunity water systems and transient

noncommunity water systems.

39 A Source Water Protection Area (SWPA) meangaanea del i neated through Marylandfés source we
protection of a groundwater source (wellhead protection area) or a surface water source. For public water systemsthégssithd

than 10,000 gpd from fractured rock aquifermgsif a specific SWPA has not been delineated, the boundary shall be a fixed radius

of 1000 feet around the water well(s).
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lii. SavageReservoir

The Departments continue to believe that a setback of 2,000 feet for public drinking
water system wells is appropriate. A 1,000 foot setback for private drinking water
wells is reasonably protective against surface spills if the proposed agkismot
upgradient of the private drinking water well and the owner of the private drinking
water well agrees; otherwise, the setback from private drinking water shall be 2,000
feet.

Based on further consideratipthe Departments hawkecided to estdish a setback
specifically for springs that are the source of domestic drinking water to the residents
of the property on which the spring is locatétie setback, measured from spring to

the edge of the well pad, shall extend to all lands at an elevedjoal to or greater

than the spring discharge elevation, but not to exceed 2,500 feet unless a delineation
of the recharge area prepared by a registered geologist, with a report and data
supporting an alternate area, is submitted to the Department aridgpartment
approves an alternative area.

5. Setbacks of one to five kilometers should be adopted.

a. We recommend that all setbadkw/hether from streams, springs, rivers,
wetlands, ponds, scenic byways, reservoirs, schools, homes od sheps
at least 3,50@eet. (If the health study shows that even greater setbacks are
needed to protect residents and wildlife from air pollution, then these
setbacks will have to be revisited.) Proposed New York regulations call
for a buffer of 4, Oabelrinkirgweatersdippyo m Aunf i |
watersheds. 0 We recommend the state co
Duke University Study found that §&rcentof drinking water wells
monitored within a 5 kilometer radius of drill bore were likely to contain
stray methane. fQhose, the wells within one kilometer (3280 feet) were
6 times more likely to contain stray methane. (report) University of
Texas Arlington has released a report establishing a 3 kilometer distance
of impact between drill pads and drinking water wellis study was
similar to the Duke study that measured methane concentrations in
drinking water. The Texas study shows significant risk to drinking water
wells within 3 kilometers, not of methane contamination, but of metals,
including arsenic. Threalemeters is near the length of most horizontal
well-bores. The setbacks should be extended at least to 3300 feet.

b. The BMP report calls for 1,000 foot setbacks from water wells, and 2,000
feet from public water supplies. Since finding out that contanoinatan
occur when any fracked well is as far away as 3,280 feet. There was
another study that found different contaminants associated with fracking
within up to 5 miles of gas development. As it is not certain how far these
substances can migrate, setlsacked to be at the greatest distance
possible.

c. Setbacks for well pads and infrastructure from private and public water
wells, homes, schools, and office buildings should be at least 3,500 feet. A
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recent Duke study found methane in wells up to 1 kilormeetety from
drilling sites.

d The proposed 1000N for private and

in the draft Best Management Practice are not enough. Proposed setbacks
all owing drilling 600 feet from fi
| ands 0 era3d@feeafrorma stream, river, spring, wetland, pond,
reservoir and 10§ear floodplain is an unacceptable risk. Based on
evidence of methane, ethane, and propane contamination documented by
Duke University researchers, MDE and DNR should increasgrtposed
setbacks to 3,500 feet and should not treat private wells and public
groundwater wells differently.

200

rrep

e. Setbacks of 300 feet from trails or 60

areaso and Awildlands," 1,000 feet
feet from public groundwater wells, surface water intakes and reservoirs

all seem inadequate. Setbacks should be increased to 3,000 feet to 4,000
feet.

f. A setback of 3500 feet should be required to keep drill pads and support
facilities such as roads, pipedis and compressors away from water wells
(both public and private), schools, homes and office buildifigss is
essential to protect clean drinking water and public health and safety.

g. All drinking water setbacks in the Best Management Practices report
should be increased to 3,300 feet.

h. In Garrett County alone, approximately 14,394 households rely on
groundwater wells for their drinking water supply. Given the wider radius
of contamination of shallow groundwater resources demonstrated by the
most currenscience, | recommend setbacks for residential and public
water supplies no less than 1 kilometer (3,280 ft.)

i. Setbacks for well pads and infrastructure from private and public water
wells, rivers, creeks, homes, schools, and office buildings should be at
least 4,500 feet.

J. Setbacks for well pads and infrastructure from private and public water
wells, homes, schools, and office buildings should be at least 1 mile.

k. Setbacks from all occupied buildings and recreational facilities should be
at least 2,000 feet.

I.  The logic evades me; commission the UMGASstudy, pay for it, then
disregard the findings. The setback distances, almost unilaterally have
been halved when they should have been doubled or tripled according to
the latest research findings.

Ideally, the groundwater flow conditions would be specifically known at every
location; in practice, however, this is not possible. Knowing the direction of
groundwater flow would enable the Departments to establish a setback to protect
users whose wellg in the direction of the groundwater flow; a lesser setback or no

C-114

fro



setback might be appropriate to protect users whose wells lie in the opposite
direction. In practice, and for the purpose of establishing setbacks of general
applicability, regulators stle on a less scientific radial setback; that is, a distance in
all directions, not just in the flow direction.

A recent article A geochemical context for stray gas investigations in the northern
AppalachiarBasin: Implications of analyses of naturakgs from Neogertrough
Devonianage strataBaldassare et al., AAPG Bulletin, (February 2014), stated in the
Summary and Conclusions section:

Reports of alleged stray gas migration can be the result of preexisting,
and previously undiagnosed, methanéhi@ shallow aquifer system, or
the result of gas well operations, or other anthropogenic activity. Gas
concentration variability in a water well over time can be the result of
changes in hydrostatic head induced by pumping or by seasonal
fluctuations in lhe water table. Alleged incidents of stray gas

migration require investigations at the site specific level and
evaluation and synthesis of multiple data types to determine the source
of the stray gas. Skgpecific investigations should include definition

of gas and groundwater geochemistry and mechanism of migration.
Comprehensive predrill groundwater quality sampling is often
essential to distinguish preexisting natural gas in the aquifer systems
from gaswell activity-induced stray gas migration. Allegstiay gas
migration incidents must be monitored and sampled sufficiently
following specific methodologies and investigation protocols to
determine if the alleged incident is a natural condition or the result of
natural gaswell activity.

The Departmentare aware of the peaeviewed scientific journal articles which

report water quality data and assess whether there is a correlation between the
concentrations of methane adssolvedmetals in well water and distance from gas

wells. Some of the articlsfiow a statistical correlation and some do not. For

example, Dr. Avner Vengosh, in his presentation at the April 14, 2014, meeting of the
Advisory Commission, noted that he found no correlation between methane levels and
proximity to gas wells in Arkansdsut that he did find increased stray gas

abundance in drinking water wells within a kilometer of active gas wells in a part of
northeastern Pennsylvania. Based on isotopic fingerprinting and other factors, he
concluded that water wells near gas wells antheastern Pennsylvania contained

Marcellus production gases or a mixture of Marcellus gases and other gases. He
wrote: Aln cases where the composition of
formation, it is likely that the occurrence of fugitigas in shallow aquifers is caused

by leaky, failing, or improperly installed casings in the natural gas wells. In other

cases, hydrocarbon and noble gas data also indicated that fugitive gas from

intermediate formations apparently flowed up through thiside of the well annulus

and then |l eaked into the oveACrficalng shall ow
Review of the Risks to Water Resources from Unconventional Shale Gas

Development and Hydraulic Fracturing in the United Stdfasironmental Scierc

and Technology (2014).
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It is known that methane can appear in drinking water wells in western Maryland
without any relationship to gas wells. The Maryland Geological Survey (MGS)
recently performed a pilot study to determine background (before horizbiibalg

and hydraulic fracturing) methane levelsdrinking waterwellsin Garrett and

Allegany Counties. The results are consistent with other reported data that shows a
relationship between topography and methane content. MGS categorized wells as 1)
in valleys in coal basins; 2) on hilltops or hillsides in coal basins; 3) in valleys but

not in coal basins; and 4) on hilltops or hillsides but not in coal basins. The authors
report:

With respect to the four wdlbcation categories targeted inthisstudy ¢ v al | ey
wells in coal basins had the highest proportion of detections (11 of 15 wells, or

73 perceny, followed by coal/hilltop+hillside (9 of 20 wells, or 45 percent),
non-coal/valley wells (7 of 17 wells, or 41 percent), and-non

coal/hilltop+hillside wells (7 of 25 wells, or 28 percent).

The authors also sampled a small number of wells approximately monthly, and found

t h at averagepercentdifference from the median monthly methane

concentration in each well was between 20 and 30 percent, althodigidual
variations in each well were frequently | a

The Vengosh data present a convincing case for contamination of shallow drinking
water aquifers by stray gas within 1 km of active Marcellus wells in certain areas of
northeastern Pennsylvania. Data from Arkansas indicate that methane concentration
in shalow drinking water aquifers does not show an increase with proximity to
natural gas wel |l s. During the Advisory Co
Vengosh said he does not know why methane is higher in drinking water wells near
gas wells in Pennsylwga, but not in Arkansas. The wells were operated by different
companies. In Pennsylvania air drilling has been used instead of drilling with mud
because it is faster; he speculated that mud drilling may result in better casing and
cement. There are gegical differences, but there is no strong evidence to say
whether the difference lies in better practices or different geology.

If practices lessen the chance of methane release, a combination of practices and
setbacks could work together to protecil8hw drinking water aquifers. The
Departments are proposing specific well casing, cementing, testing and repair best
management practices to minimize the rate of fméiire and the associated

potential for methane migration. These, combined with afggni setback and
monitoring requirements, are appropriately protective of drinking water wells.

In its 2011 draft Supplemental Generic Environmental Impact Statement on hydraulic
fracturing, the New York State Department of Environmental Conservation
reommended fAthat regul ati-golusehpdeauiadopt ed t o
fracturing in both the NYC and Skaneateles Lake watersheds, as well as in a 4,000

foot buffer area surrounding these watersheds, to provide an adequate margin of

safety from the fullange of operations related to higlolume hydraulic fracturing

t hat extend awa yTheketwordrinking eatewsydteims draav dromo

surface water. Sucsystems are generally required by regulations promulgated

under the federal Safe Drinkingfater Act, known as the Surface Water Treatment
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Rule, to filter the water before delivering it to users. There are two major surface
drinking water sources and systems located within New York that have been granted
permission by EPA and NY State DeparthuérHealth to operate as unfiltered

drinking water supplies. These are the New York City and City of Syracuse water
supplies and associated watersheds.

Heightened public healtboncernsare associated with unfiltered surface water
systems because the only treatment that these drinking waters receive is basic
disinfection through methodsichas chlorine addition or ultraviolet light

irradiation. There is no usef widely employed treatmemeasures such as chemical
coagulation/flocculation or physical filtration to remove pathogens, sediments,
organic matter or other contaminants from the drinking watermotection of the
watershed is the only defenddew York has invested billionsdidllars in protecting
these watersheds, in part to avoid the additional billions of dollars it would cost to
construct a treatment plant and the hundreds of millions a year it would cost to
operate the plant.

There are no unfiltered surface drinking waseipply watersheds in Garrett or
Allegany Counties. If there weliewould be appropriate to consider thdar
additional protection.

This issue will be closely monitored by the State. The Departments will continue
reviewing new research and reportsthe relationship between hydraulic fracturing
and the concentration of methane and dissolved metals in drinking water wells.
These concerns underscore the critical importance of the approach proposed by the
State to require comprehensive ground and serfaater monitoring in wells and
streams, before, during and after hydraulic fracturing events. Regulations are not
static and can be changed as new information becomes available.

The Departments accepted almost all of the setbacks recommendedJbJCES

AL report. The exceptions were limestone outcroppings and coal mines, and reasons
were given for the suggested changes. The Departments note here that the initial
changes to limestone outcrop setbacks have been revised based on a reassessment of
limestone outcrop dip angles in Garrett and Allegany Counties. The 500 foot setback
from the downdip side of limestone outcrops has been expanded to 750 feet to provide
greater assurances that caves will not be encountered while drilling. The
Departmentse@commended larger setbacks than the UMG@ESeport

recommended in some instances.

6. The setbacks are insufficient to protect public safety.

a. Fracking infrastructure, like compressor stations and pipelines, has caused
explosions and fires in communities in J, CA, OK, and more. Your
current setbacks of as little as 300 feet are not sufficient to protect
Marylanders from these risks.

b. Recommend including a 2 mile Adisaster
existing incorporated town limits to emphasize human papulatfety.
See data on recent natural gas compressor station explosions and
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evacuation actions by local public safety authorittesially a 2 mile
radius.

c. There should be a setback from existing communities and concentrated
population centers.

d. The use bopen space/agricultural sites or TRULY ZONED industrial
sites for compressor stations should be chosen preferentially over sites
within 2 miles of established population centers.

e. The potential for ground water contamination from spills or other
conditiors where chemicals from fracking mixtures may be involved
indicate that the Departments need to review their setback requirements
and equally importanmteedto develop baseline data on various chemical
parameters as well as methane in water wells and asjunfg§V/estern
Maryland.

There have been fires and explosions related to the gas infrastructure. The
recommended setback for compresstationsis 1,000 feet from any occupied

building. Under federal regulations, all transmission lines are subjedésign,
installation, constructionandtestingandinspectiorrequirement@and even

intrastate gathering lines are subjectdesign,installation,construction andinitial
testingandinspectiorrequirementsf there are more than 10 buildingstendedfor

human occupancy within 220 yards on either side of the center line for any
continuous one mile segment of pipeline. These setbacks and standards significantly
reduce the risk to public safety.

As noted above, Section-188 of the Environment Article of the Maryland Code
deals with individual permit applications and requires MDE to deny a well permit if it
determines thaproposed drilling or well operation poses a substantial threat to
public safety or a risk of significant adverse environmental impacateong other
things, ppulated areasr if the proposedoperation will constitute a significant
physical hazard to a neighboring dwelling unit, school, church, hospital, commercial
or industrid building, public road, or other public or private property in existence at
the time of the application for the pernt; if the operation will have a significant
adverse effect on the uses of a publicly owned park, forest, or recreation area in
existene at the time fothe application for the permit. Section-188 requires
consideration of the individual permit application, and will be used as appropriate to
protect these areas from substantial threats to public safety.

Existing communities and populaiti centers are protected by setbacks and other best
practices. An evacuation zone is not comparable to a setback and is often established
conservatively when an incident occurs. The Comprehensive Gas Development Plan
is one mechanism for directing thed&ionof pads and infrastructure towards areas

more appropriate for industrial activities and away from population centers and
sensitive natural resource and agricultural areas.

The risk of contamination of groundwater from spills of chemicals and msxture
addressed through tregormwatemrequirements and th®pill Prevention, Control
and Countermeasures and Emergency Respmosgsions. The Departments intend
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to require baseline monitoring data on relevant chemicals and require periodic
monitoring afer operations begin.

7. There should be setbacks for infrastructure.
a. The State should provide oversight on placement of MSGD infrastructure.

b. Considerations of setback requirements should be expanded to include the
gas delivery system (gathering lines, etc).

c. The draft BMPs recommend a 1,000 ft. setback between a compressor
station and an occupied structure. At the very least this restriction should
also apply to distance of compressor from cultural assets, waterways and
roadways.

d. | am also appalled that theate has no control over the siting of
compressor stations and gathering lines.

e. Compressor station setbacks should be from property lines. As drafted,
the BMPs provide a 06 setback from pro
issue for the adjoiningroperty owner who does not have the benefit of an
Aoccupied buildingo on their | and or n
the peaceful and safe use of their property, as well as limiting future
improvement and development of their property.

f. Provide a BMP setback for pipes, tanks, valves, and related infrastructure
after drilling. This infrastructure presents significant safety, health and
environmental hazards should failure or accidents occur. To the extent that
these regulatory issues are not in tbevigw of the MDE or DNR, the
Commission should issue a strong statement calling for these to be
developed in Maryland, by the appropriate entity, and that no drilling
should occur until such time as these protections are put in place

g. Aretherenosetbacksr oposed for #Ainfrastructure
access roads and pipelineBR®ad and pipeline construction could impact
critical and sensitive areas.

The State plans to oversee placement of MSGD infrastructure by setbacks and by the
CGDP. The drafteport recommended expandidgll pad location restrictions and
setbacks listed in Table2to all gas development activitiizat will resultin

permanent surface alteration that would negatively impact natural, cultural and
historic resources. This ihedes permanent roads, compressor stations, separator
facilities and other infrastructure needs. This expansion applies to aquatic habitat,
special conservation areas, cultural and historical sites, State and federal parks and
forests, trails, wildlife mamgement areas, wild and scenic rivers and scenic byways.
The location of gathering lines will also be addressed in the CGDP.

The United States Department of Transportation, Pipeline and Hazardous Materials
Administration has established siting restrictsoon compressor stations. The
regulation, 49 CRF § 19263@a) provides:

Location of compressor building=xcept for a compressor building on
a platform located offshore or in inland navigable waters, each main
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compressor building of a compresstation must be located on

property under the control of the operator. It must be far enough away
from adjacent property, not under control of the operator, to minimize
the possibility of fire being communicated to the compressor building
from structures p adjacent property. There must be enough open
space around the main compressor building to allow the free
movement of firdighting equipment.

8. Comments on waivers of setback requirements.

a. If setbacks are minimally protective distances, they should never b
waived. Parents should not be allowed to consent to waivers on behalf of
their children.

b. There should be no waivers, and current setbacks are not sufficient.
c. Further, while we recognize Garrett County does not currently have

countywide zoning, thestudy e c o mmends exceptions

shown and with the consent of the landowner protected by the setback,
MDE may approve exceptions to the
provisions, and exceptions, should be developed for contiguous and
adjacent propéies to protect those landowners.

d. The operended seback waiver leaves open the exact door that so many
states, specifically West Virginia with only 200 feet, that has been left
open where large, industrial HVHF well pads and processes are within a

nf ol

setb

stoeds throw of famil yéds homes-, church

backs should be black & white to keep industrial zoning separate from
residential and community zoning regardless of what one party thinks it
appropriate.

e. Allowing individual landownes to waive setback requirements infringes
on rights of all other nearby residents to expect full protections from the
Statebébs regulations and from the
exceptions can easily be abused by industry, effectively negating
protectons put in place in this section. It also opens the possibility of
aquifer contamination to occur in a shared water source that might
otherwise have been afforded protections if original setback guidance was
observed. Setback waivers should only be pésahivith the approval of
all surrounding landowners who would have been afforded more complete
protection if the original setback remained in force.

f. No waivers should be allowed to the 1000 feet rule for water wells on
private property unless the surfacener is also the mineral rights owner.

g. The recommendation should provide a provision that the owner(s) of
leased property, the lessor, can allow the well to be located closer than
1000 feet to his own water supply.

The Departments propose to consider rexgsiéor exceptions to a setback
requirement fAfor good cause shown and
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by the setback. o An existing example of
provision can be found i@ 14112 of the Environment Article, Mgtand Code:

(a) Distance from property boundary.

(1) Except as provided in paragraph (2) of this subsection, a well for
the production or underground storage of gas or oil may not be drilled
on any property nearer than 1,000 feet to the boundbtiyeoproperty
except by agreement with the owners of the gas and oil on adjacent
lands.

(2) A well for the production of coalbed methane may not be drilled
on any property nearer than 500 feet to the boundary of the property
except by agreement withetiowners of coalbed methane on adjacent
lands.

(b) When well may be located close to property bounda®n
property on which it is impossible to locate a well the required
minimum distance from the boundary, and where no agreement with
the owners othe gas and oil or coalbed methane on adjacent lands
has been made, a well may be located nearer than the required
minimum distance under subsection (a) of this section to the boundary
with the consent of the Department. However, when any permit to drill
awell nearer than the required minimum distance to the boundary has
been applied for, the Department shall notify every landowner, royalty
owner, or leaseholder within the required minimum distance of the
location of the proposed well, giving them a reagala opportunity to
file objections to the issuance of the permit. The Department then shall
hold a hearing. If the Department determines that it is necessary for
the well to be located nearer than the required minimum distance to
the boundary, it may issuthe permit. If a permit is issued, any
landowner, royalty owner, or leaseholder within the required
minimum distance of the proposed well has the right to a rehearing
and appeal to the courts provided in this subtitle. A request for a
rehearing or an apgal to the courts stays the authority granted under
the permit until final determination of the issued permit is made.

Another exampleanbe found in COMAR 26.19.01.09G:

The Department may not issue a drilling and operating permit if the
well location is closer than 1,000 feet to a school, church, drinking
water supply, wellhead protection area, or an occupied dwelling
unless written permission of the owners is submitiéd tive
application and approved by the Department.

In general, people are free to voluntarily relinquish a right, such as the right not to
have a well drilled closer than 1,000 feet to an occupied dwelling. If the Department
of the Environment determidehat the proposed operation with the waiver would
pose a substantial threat to public safety, it could not grant the permit with the
waiver.
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Whet her a parent can waive a childos right
contexts. Itis a matter of staeav.

9. General setbacks are not appropriate; local conditions should be considered.

a. Itis problematic to apply standard setback requirements to local
geological conditions; sitepecific formations must be considered.

b. Setback requirements for the severaégaties appear toe somewhat
arbitrary and not based in topographic realities. Each proposed setback
should be reviewed and analyzed against protections for environment;
public health, welfare and safety; def
outdoor /adventure industries; and for protection of property values of
contiguous and nearby properties to Marcellus gas operations.

c. Natural fractures of the bedrock beneath central and western Maryland
contain potential drinking water resources, and shale gatidles should
be set back from these geological features. These fractures complicate the
casing and cementing of wells that pass through them, increasing the risk
of subsurface leaks.

d. The 1320 foot setback from historic gas wells (from both the vertichl a
horizontal well bore) is being recommended with no real technical basis. It
may be reasonable to recommend fAidenti
a certain, somewhat arbitrary, distance as part of the permitting process to
ensure those wellsareapppr i at el y recognized and co
entirely different issue to establish that as a mandatory setback. Setbacks
should be established to balance environmental protection and
development. Overly restrictive setbacks can have the unintended
conequence of essentially reducing the area available for drilling.

e. The setback requirements should not be arbitrarily picked and there should
be some criteria and a scientific basis rather than a "farther is better"
approach.

f. If the State mandates a 2,00@bsek from existing and historic gas
extraction activities, it is unclear how the State can also permit much
larger, deeper and more complex wells to be drilled in close proximity to
other wells on a CGDP well pad.

g. In addition to historic gas wells, thesbould be consideration to setbacks
or conditions placed on fracking near existing production wells. Fracking
near existing wells can result in a Af
that could result in a blowout of the well equipment on the productio
well. This problem can be avoided either by setbacks or by special
preparation of the production well t o

Setbacks are general rules that are appropriate in most cases. Site specific
information will be considered, however, in both the CGDP and the application for
the individual permit. Any odr gas well drilled from the surface will pass through
freshwate aquifers. The best practices requiring pilot holes, setbacks from limestone
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outcroppings, and those relating to casing and cement provide a measure of
protection from subsurface contamination.

Current regulation COMAR 26.19.01.09E currently provides:

The Department may not issue a permit to drill and complete a gas
well closerthan2,000 feet to an existing gas well in the same reservoir
unless the Department is provided with credible geologic evidence of
reservoir separation to warrant granting a spagiexception.

This regulation was written before the widespread use of horizontal drilling and
multi-well pads. This regulation will have to be amended or an additional regulation
specific to multwell pads will have to be developed. The Departmenktsavikider

the existence of existing gas wells when reviewing permit applications. The draft
report recommended that all portions of th@rehole, including lateralsshould be at
least 1320 feet from historic gas wells.

10. Clarification is needed.

a. Depending on how the terms fAstreamodo an
aguatic habitats may not be adequately mapped.

b. 1t would be helpful to have a definitd.i
connection with waivers of setbacks.

c. There are a number of proposed selisawithin the document, many of
which are in conflict with each other. For example, it is unclear on page 30
with respect to the drilling of a pilot hole within 500 feet of the proposed
borehole, whether the setbacks for the pilot hole would be the safoe a
the final developed well. There are no provisions for using the same pilot
hole for the main borehole of the well if no issues are identified during its
drilling.

d. Another example of significant uncertainty in the document is with the
300 feetsetback r om vari ous fArecreational use
recommended on page 16, versus the suggestion on page 18 that it may be
doubled to 600 feet based on a workshop anticipated later this year.

e. InTablel2, the Atoo section depadri bes fror
di sturbancedo and should include a desc
sedimentation and erosion controls and storm water controls as the limits
of disturbance (LOD) for the setbacks.

f. Setback from Compressor statioffhe table does not make it clear
whether the setback from an occupied buildings for compressor stations is
from the actual building housing the compressor, or from the building and
associated infrastructure, or from the limits of the property that houses the
compressor station. This sHdube clarified.

g. Avoiding times of peak outdoor recreational periods is meaningless if an
exception is allowed based on the assertion that once fracturing operations
have begun, it is generally not safe to halt activities. This exception will
diminishtheSt at eds abil ity to restrict the 't
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The driller is essentially enabled to ignore peak recreational periods and
wildlife needs, conduct the hydraulic fracturing phase at will, and claim
that it is unsafe to halt activities beisa they have already begun.

. The provision recommending that drilling should avoid times of peak
outdoor recreational periods is unreasonably restrictive. What purpose is
served by restricting drilling on first day of trout season verses any other
day of tout fishing? Not likely that the trout will quit biting in the

Potomac River if a gas well drilling operation starts near Keyser's Ridge.

The setback for occupied buildings should be 1,000 feet from the well site
and compressor equipment (if located @f€) instead of the proposed

borehole. Should a structure hol di
Noise, vibrations, odors and light will impact adjacent buildings. In
addition, setback consideration should be made for unoccupied
agricultural building (such as hay storage).

The recommendation on conservation banking for forests [a Siting Best
Practice] does not make clear how conservation banking will be used.
Does this mean that the drilling company can undertake or contribute to
conservation effortelsewhere if impacts in western Maryland cannot be
avoided? Will the Agencies consider credit trading to satisfy forest
conservation mitigation for western Maryland forests? Will a local
stakeholder be a part of decisioraking regarding the use of congaion
banking?

Setbacks from floodplains should increase and be based on a minimum
distance and elevation, whichever is greater.

Why is there a setback for wildlife but not for livestock?

AL BMPs of setbacks from fAdoccupi ed
property line. Rural areas are sparsely populated and have more land
parcels than occupied buildings. Setbacks are more appropriately set from
property boundaries to afford equal protection to all landowners,
regardless of the extent of the current dewment and use of their
property. Setbacks from property lines are the standard approach in almost
all land use regulations.

. The BMPs provide minimum setbacks for public drinking water protection
- only public groundwater wells or surface water intakestsetbacks.

Public drinking water source areas outside of the intake or well setback
zone receive only the 3006 aquatic

. The towns of Friendsville and Oakland use the Youghiogheny River as a
public drinking water source. Setback protecifnom the main stem of

the Youghiogheny River upstream from Friendsville and Oakland should

be the most stringeiit2 0006 as a drinking water
aguatic habitat standard.
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p. Our county, state and federal lands and resources cannotdoi® uis#!
by the fracking/gas companies, in order to preserve nature, protect our
wildlife, and the water that flows through it.

g. Fracking and or drilling cannot take place within 200 yards of any private
well or public water sanitation areas.

r. Fracking unérground of personal property without their express written
permission of the landowner, would not be permittedaddition, that
landowner would also receive a royalty fee from the company and eligible
to make claims against the shale fracking/drillmognpanies, if warranted.

s. For aquatic habitat (riparian), the UMCE& Report cited recommended
varying setbacks based on biodiversitthe lowest setback was 330 feet
and the greatest was 1,240 feet (TabRdnd page-@). Why are the
Departmentseconmending a setback of 300 feeDbes the setback
provide adequate protection®@sually riparian areas are protected by
vegetated buffersWill these buffer areas be factored into the setback
calculation?

t. For drinking water wells and surface water intatee UMCESAL report
recommends fext en eirwdtorags a@dad lmmrzakdesus f r om o n
materials and collection tanks for produced wagnould additional
setbacks be proposed?

u. Since setbacks offer the primary protection, it is extremely impohant t
they are correctly identified, including whether they are measured from
the borehole or the edge of the pad.

v. The report recommends expanding drill pad location restrictions and
setbacks listed in Table1lto all gas Development activities resulting in
permanent surface alteration that would negatively impact natural, cultural
and historic resources. This would severely restrictive for roads and
infrastructure. This provision could make it impossible to put in gas
pipelines through or along county roadstate parks and lands and
perhaps even difficult to construct a road from public right of way to a
well site. This provision conflicts with the intent of the report to limit
development impacts and forest bifurcation.

w. Expanding the setbacks from pubdistdoor recreational use areas would
give the State control over massive amounts of private property and
restrict landowner's ability to lease or have natural gas development on
their property that borders on state land if these setbacks include all
aspets of natural gas development.

X. Section IV.B.2 suggests that forest loss could be evaluated differently
depending on whether the loss is temporary or permanent. How could a
forest loss be temporary?

Not all Astreamso and s écanpferaC@D® yillllee mappe
required to daa rapid field assessment for unmapped streams, wetlands and other
sensitive areas.
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