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EXECUTIVE SUMMARY

s high-volume hydraulic fracturing and public con-

cern have grown in the last few years, governments

have begun to make policies specifically addressing

hydraulic fracturing, and in some cases high-volume
hydraulic fracturing. The details of these policies may be presented
in informal statements of policy or guidance, or may be made
binding in law through legislative action or agency rulemaking.
Courts have also been called upon to resolve disputes, creating
an additional source of law. This report is designed to inform the
integrated assessment by describing the existing policies and laws
that apply to oil and gas wells utilizing high-volume hydraulic frac-
turing in Michigan, explaining trends in policy approaches across
the United States, and identifying challenges and opportunities
inherent in policymaking in this area. The report then offers five

pathways for interdisciplinary assessment of policy options.

The report takes a broad view, examining high-volume hydraulically
fractured wells in light of the overall policy and legal framework
governing oil and gas wells. This is for two reasons. It is import-
ant to understand the ways in which the general framework, when
applied to high-volume hydraulically fractured wells, addresses
the increased scale of the wells. In addition, the policies and laws
specific to high-volume hydraulic fracturing supplement the gen-
eral framework, and thus cannot be fully understood without that

context.

The first section of the report discusses the status of the policies
and laws that govern high-volume hydraulically fractured wells in
Michigan, and then examines recent policy trends in the United
States. The section begins by describing the federal, state, and
local policies and laws—both general and specific in nature—
that are applicable to a high-volume hydraulically fractured well
in Michigan. After presenting the law on mineral ownership and
leasing and providing an overview of the primary state permitting
program, the section follows the arc of a well: from spacing and
pooling; to siting and natural resource use; to well construction; to
high-volume hydraulic fracturing and chemical use; to production
and plugging; and finally to waste management. The section then
describes policy trends at the federal, regional, state, and local
government levels. Five areas of state policymaking are examined
in further detail—public participation, land use, water withdrawals,
chemical disclosure, and special protections for landowners—

together with Michigan's current and proposed policies.

The second section of the report identifies three primary axes that
must be considered in making policy on high-volume hydraulic
fracturing: the level of government, the policy or legal actor, and
the policy approach. The section also identifies the underlying

challenge of uncertainty—both about risk and the direction of
policy and law. To inform the analysis of policy options, the sec-
tion presents the opportunities and challenges of the points along

each axis.

Based on the above sections, the third section offers five priori-
tized pathways for an analysis of policy options. The first pathway—
and the one the authors suggest should be the highest priority—is
an analysis of the policy options for addressing public concern
about chemical use. The second pathway is an analysis of the pol-
icy options for public participation in governmental decisions on
high-volume hydraulic fracturing. The third pathway is an analysis
of the policy options for addressing contamination, both prospec-
tively and retrospectively. The fourth pathway is an analysis of the
policy options for water withdrawals and potential impacts. And
the fifth pathway is an analysis of the policy options for land use,

both at the state and local level.

The authors would like to thank the five anonymous peer reviewers

for their very helpful comments.

STATUS AND TRENDS

his section of the report presents the current sta-
tus of the federal, state, and local policies and laws
governing high-volume hydraulically fractured oil
and gas wells in Michigan, and the trends at each
level. Historically, the policy and legal framework did not distin-
guish between hydraulically fractured wells and non-hydraulically
fractured wells, other than to require reporting of the completion
method. Nor did the framework distinguish between high-volume
hydraulically fractured wells and low-volume hydraulically fractured
wells. But as high-volume hydraulic fracturing has increased, gov-

ernments have begun to adopt specific policies and laws.'

1.1 Status of Policies and Laws

The legal system treats oil and gas development as a unique
activity in many ways, treatment that begins with the nature of the
property right in oil and gas. This part of the section begins with
the scope of the right and the way in which the right is conveyed
through leasing. The section then introduces the primary regula-
tory program, the state oil and gas well permitting program, and
the 2011 state policy on high-volume hydraulically fractured wells.
Building on this foundation, the section describes two sets of laws
that determine the location of wells: the state conservation mea-
sures designed to efficiently “conserve” or drain the reservoir; and
the federal, state, and local measures that seek to protect natural
resources and other land uses. From there, the section reviews

the policies and laws governing the life of the well itself: state



well construction standards, the bulwark of the state regulatory
program,; state review and reporting requirements on high-volume
hydraulic fracturing; and state production reporting requirements
and well plugging standards. This part ends with a discussion of
the federal and state laws governing the back end of the life cycle,

wastewater management.

1.1.1 Mineral Rights and Leasing

A private or public landowner traditionally owns both the “surface”
of the land and the “mineral interest” in the oil and gas beneath
the land.? Mineral rights may be severed from the surface, however,
resulting in what is known at law as a “split estate.” In this case, the
surface owner is not the same as the mineral interest owner. When
there is a split estate, the mineral interest is the “dominant” inter-
est.3 The mineral interest owner has the right to reasonably use the
surface to extract the oil and gas underneath, even if the surface
owner is opposed.* Under the Dormant Minerals Act, any oil or gas
interest not developed for more than twenty years will be deemed
abandoned and will revert to the surface owner, unless the mineral

interest owner files a notice of intent to retain the rights.’

In Michigan, the state Department of Natural Resources (DNR) is
the largest owner of mineral interests. The state owns both the
surface and the mineral interests of just over 4 million acres of
state land, and also holds in trust mineral interests under 25 mil-
lion acres of Great Lakes bottomland.® In addition, the state owns
mineral interests below 2.3 million acres of private lands.” These
private-public split estates are primarily the result of a historical
artifact: the state became the owner of the lands during the Great
Depression, and reserved the mineral interest when it later sold the
property.® In 1998, Michigan enacted a law that allows surface own-
ers to petition the DNR to buy the underlying mineral interest at
fair market value.” The DNR is prohibited from selling the interest
when there is already oil and gas production, the interest is leased
or permitted for production, or there are unusual or sensitive envi-

ronmental features.®

Unlike other natural resources such as coal or timber, the right in oil
and gas is limited. The mineral interest owner has the reasonable
opportunity to extract oil and gas, not a right to the specific oil or
gas underneath the property. According to the “rule of capture,”
recognized by Michigan and other states, a person who “captures”
oil or gas is entitled to the extracted minerals even if the well drains
oil or gas from an adjoining property.”” Confronted with drainage,
the adjacent owner’s “remedy under such circumstances is that of
self-help: ‘go and do likewise."”"2 This rule is balanced by the “fair
share” principle, which restricts the rights of those who access a
common reservoir. An owner has a duty not to act negligently in
extracting gas or oil, or to act in a way that injures the reservoir

itself.”® As discussed below, the rule of capture is also softened by

state conservation measures that promote efficient extraction by

limiting the placement and production of wells.

The owner of oil and gas rights generally leases those rights to
an oil and gas exploration and production company with the
expertise to drill wells and manage production.” Leases are
negotiated between the owner and a “landman” who represents
the company. Some of the standard provisions in a mineral lease
include a description of the property interest being conveyed; the
primary term in which the operator must begin specified activities
or potentially lose the lease; a royalty to the mineral owner on any
produced minerals; and a bonus, paid to a mineral owner when a
lease is signed.” While the lessee has the right to reasonable use
of the surface, the lease may include a provision on compensation
for damage to crops or trees.' Unlike some other states, Michigan
does not require lessees to pay for surface damages by statute.
Most leases also contain a provision giving lessees the right to
consolidate leased premises with adjoining leased tracts to form
a "pool” or "unit,” which may be necessary to meet the minimum
acreage requirement for a well permit under the state regulatory

program."’

The DNR has its own leasing program for state mineral interests,
whether below state or private lands. As the owner of the interests
held for the benefit of the public, the DNR faces a careful balanc-
ing act: it seeks to maximize revenue and ensure that the oil and
gas is not being drained by wells on adjacent properties, and at
the same time to protect the environmental, archaeological, and
historical features on the surface.” The state primarily leases its
interests through a public auction held twice a year; more rarely,
the state enters into direct leases.’ Before an auction, the state
solicits nominations of specific parcels from oil and gas companies.
The state then reviews the surface features of the properties and
classifies them into four categories: leasable surface development,
leasable surface development with restrictions, leasable non-sur-
face development, and non-leasable.?? The private surface owners
and the broader public are given thirty days to comment on the
proposed tracts, and the state then makes the final decision about

which interests to auction.”!

An oil and gas company may conduct exploration activities, such
as seismic surveys, after it obtains a lease or through a separate
agreement with the mineral owner. The DNR generally requires a
company to enter into a state lease in order to survey state-owned
minerals.?? Under the terms of the general state lease, the company
must request permission from the DNR for surveys on state land.?
When there is a split estate, Michigan courts have not addressed
whether a mineral owner has the right to use the surface to con-
duct seismic surveys. Other jurisdictions, however, have decided

in favor of the mineral owner.?* Neither state law nor the general



state lease requires a company to notify a private surface owner of

exploration activities.

A review of the general state lease and a form lease used by pro-
ducers in Michigan reveals significant differences in their terms.
For example, companies must pay the state one-sixth of the gross
proceeds from the sale of the extracted oil and gas, while the
producer lease offers private landowners one-eighth of the pro-
ceeds.® Companies must also pay a rental or “delay” payment to
the state if no minerals are produced and no royalty payments are
being made, while the producer lease offers private landowners a
“paid-up” lease with no rental payments.* Companies must pro-
vide a lease performance bond of $10,000 to $50,000 to the state
and pay for all damages or losses to the surface, while the producer
lease offers private landowners compensation for certain damages,
such as to crops.? Finally, the state lease requires companies to
attempt to negotiate a surface use and damage agreement, while,
not surprisingly, there is no similar provision for different surface

owners in the producer lease.?®

The final terms in a lease are dependent on the bargaining power
and knowledge of the parties. Because of the state's greater bar-
gaining power, the final terms in a state lease obtained through
auction will be the same as those offered by the state.?” In contrast,
the final terms in a private lease may vary significantly from those
offered by the producer.®® When there is a rush to lease and the
owner has more bargaining power, one would expect the final
terms to be more favorable to the owner; in contrast, when leasing
activity is slow and owners have little bargaining power, one would
expect the final terms to reflect the terms offered by the producer.
At the same time, during periods of slow activity, knowledgeable
owners may negotiate more environmental protections because
the financial benefit of leasing is smaller3' A review of recorded
leases in Michigan would be necessary to determine the specific

differences in leases.

Disputes about leases are resolved through judge-made common
law rather than by statute or regulation. To protect the owner of
the mineral interests and encourage production, courts presume
that the lessee has agreed to several "implied covenants” not
present in the lease, such as the covenant to prevent drainage and
the covenant to reasonably develop the minerals.® The Michigan
Legislature has stepped in, however, to require lessees who drill
gas wells to provide monthly revenue statements to lessors and to
prohibit the deduction of certain costs from royalties unless there

is a specific provision in the lease.®

Since 2010, when the Petoskey Pioneer well spurred interest in
deep, directionally drilled, high-volume hydraulically fractured

wells, nineteen such wells are known to have been completed.®

Of these, nine are on state land and were developed pursuant to
state mineral leases, eight are on private land and were developed
pursuant to private leases, and two are on private land and were
developed pursuant to both state and private leases.® A review of
recorded leases would be necessary to determine whether any of

the private leases are for severed mineral interests.

While the increase in leasing due to high-volume hydraulic frac-
turing has received some attention, the nature of property rights
and the means of conveyance are rarely discussed in the debate
surrounding environmental impacts. But this private law plays an
important role in driving development. The limited property inter-
est in oil and gas incentivizes oil and gas leasing and extraction,
as does the separate interests in a split estate. To the extent that
high-volume hydraulic fracturing opens up areas in Michigan that
have not historically seen oil and gas development, the legal
framework encourages mineral interest owners to sign leases to
gain the economic benefits and avoid drainage, and companies to

lease and develop in the least-cost way.

Incentives to lease played out in the 2009-2010 rush to develop
the Utica/Collingwood play in Michigan. The promising initial pro-
duction of a high-volume hydraulically fractured well in Missaukee
County drove record lease sales at the state auction in May 2010.
The state received $178 million in bonus payments, almost as much
as the state had collected in the previous eighty-one years of auc-
tions.*® Meanwhile, many private owners signed leases, some with
very favorable terms. At the height of the leasing rush, for example,
owners negotiated leases with terms such as a bonus of $3,000 per
acre, a 25% royalty on gross proceeds, and greater protections for

the surface.

Since 2010, however, leasing activity has slowed due to disap-
pointing production and low natural gas prices. This boom and
bust in leasing resulted in allegations of anti-trust violations and
extensive litigation. Chesapeake Energy Corporation and Encana
Corporation, the two companies most interested in the Utica/
Collingwood, are being investigated by the U.S. Department of
Justice and the state Attorney General for alleged collusion to
divide bidding and reduce the cost of leasing.® A private mineral
owner sued the companies in February 2013, alleging similar col-
lusion on a 2010 sale.* Private owners have also sued Chesapeake
Energy for its decision not to go forward with many of its leases
because of a mortgage on the property; these cases have been

amicably resolved.®

1.1.2 The State Oil and Gas Well Permitting Program
In Michigan, Part 615 of the state Natural Resources and
Environmental Protection Act (NREPA) governs oil and gas explo-

ration, development, and production.*’ The statute gives broad



authority to the “Supervisor of Wells,” the director of the Michigan
Department of Environmental Quality (DEQ), to prevent waste.*
"Waste"” includes physical loss of oil and gas through inefficient
extraction and surface escape, damage to the environment and
public health caused by underground or surface operations, and
excess market supply caused by overproduction.® Using this stat-
utory authority, the DEQ issues specific rules and guidance, sets
permitting conditions, and enforces requirements on the location,
construction, completion, operation, and plugging and abandon-
ment of oil and gas wells, including high-volume hydraulically frac-

tured wells.*

Once an oil and gas company obtains rights from mineral interest
owners, the company is required to obtain a permit from the DEQ
before drilling a well.* The well operator must submit a permit
application, together with an organization report, a conformance
bond or statement of financial responsibility, and a fee of $300.%
By rule, a bond of $25,000-$30,000 is required for an individual well
that targets the Utica/Collingwood formation, or $250,000 for a
blanket bond for up to 100 wells.#” If the operator chooses to sub-
mit a statement of financial responsibility, the operator must show
net working capital, tangible net worth, and total assets of at least
three times the bond amount.*® For a horizontal well, the permit
application must contain additional information about the depth
at which deviation from vertical is planned, the angle and path of
each deviation, the proposed horizontal distance and direction
from the well location to the bottom hole, and the well’s measured

and true vertical depths.%

The DEQ gives the public notice of permit applications for all oil
and gas wells, including hydraulically fractured wells, through its
website and an email list.® By statute, the notice must contain the
name and address of the applicant, the location of the proposed
well, the well name and number, the proposed depth of the well,
the proposed formation, the surface owner, and whether hydrogen
sulfide gas is expected.” Well data in the application is kept con-
fidential.>? Notice of permit applications must also be given to the
surface owner; the county in which an oil or gas well is proposed to
be located; and the city, village, or township in which the oil or gas
well is proposed to be located if that city, village, or township has a
population of 70,000 or more.® Any city, village, township or county
in which an oil or gas well is proposed to be located may provide
written comments and recommendations on the application to the
DEQ, and the DEQ is required to consider these comments and
recommendations.* There is no formal opportunity for the general
public to review and comment on the applications, but the DEQ
does informally consider comments submitted by members of the

public.®®

A permit is issued for the life of the well. In considering whether

to grant a permit, the DEQ determines whether the applicant will
comply with conservation measures designed to ensure efficient
extraction and with measures designed to protect the environ-
ment and public health. Once the permit is issued, the permittee is
required to comply with the terms of the permit and with the appli-
cable legal requirements. Historically, the same permitting require-
ments applied to hydraulically fractured wells and non-hydraulically
fractured wells. The one exception is a reporting requirement: by
rule, well operators are required to report “data on all perforating,
acidizing, fracturing, shooting, and testing” within sixty days of
completion.*® In practice, the reported data included the date of
hydraulic fracturing, the interval treated, and a general description

of the materials and volumes used.”’

In May 2011, the DEQ issued an administrative directive to oper-
ators, known as a “Supervisor of Wells Instruction,” to “clarify the
requirements under Part 615 . . . for permitting, drilling, complet-
ing, and records reporting for all oil and gas wells that utilize high
volume hydraulic fracture completion technology.”% “High volume
hydraulic fracturing well completion” is defined as a “well comple-
tion operation that is intended to use a total of more than 100,000
gallons of hydraulic fracturing fluid.”® The instruction focuses on
four areas: water use and storage on site; pressures during hydrau-
lic fracturing; chemical use; and wastewater. Of these, substantive
limitations are imposed on water use and storage, while monitor-
ing and/or reporting requirements are imposed on the remaining
activities. The specific requirements are discussed in the relevant

subsections below.

A letter to permitting staff also accompanied the instruction.
The letter directs DEQ staff to review recorded wells within 1,320
feet of the proposed high-volume hydraulically fractured well to
ensure that other wells do not provide a conduit for movement
of fracturing fluids or produced fluids into freshwater strata.®® This
requirement is similar to the "area of review” analysis for injection
(disposal) wells. In other respects, however, hydraulically fractured
wells are not treated the same as disposal wells. Thus, for example,
applicants are not required to submit injection rates and pressures,
the types of fluids to be injected, and a qualitative and quantita-
tive analysis of a representative sample of fluids to be injected.®’ In
2012, two landowners and a Michigan organization, Ban Michigan
Fracking, petitioned the DEQ to declare that hydraulically frac-
tured production wells are injection wells under state law.%? The
DEQ denied the petition, and the case is currently in front of the
Michigan Court of Appeals.®®

Since 2010, the DEQ has issued permits for forty wells that oper-
ators intended to complete using high-volume hydraulic fractur-
ing.%* The majority of the permits are for wells targeting the Utica/

Collingwood formation. Of these wells, nineteen wells have been



completed using high-volume hydraulic fracturing according to
publicly available information. Seven wells were completed by
means other than high-volume hydraulic fracturing. Four wells
have not been completed yet. And ten wells are on confiden-
tial status; there is no information available to the public about
whether the wells have been completed, or by what means. As
of August 15, 2013, the DEQ is currently reviewing an additional
ten permit applications for wells that operators intend to complete

using high-volume hydraulic fracturing.%®

Unlike the detailed regulatory framework for oil and gas wells,
there is very little regulation of exploration for oil and gas. The
DEQ does not use its authority under Part 615 to regulate surface
exploration activities, such as seismic surveys by “vibroseis” or
“thumper” trucks. Permits are required for test wells under a sepa-
rate statute, Part 625 of NREPA.% But most seismic test holes for oil

and gas are not drilled deep enough to require a permit.’

1.1.3 Conservation, Spacing, and Pooling

In enacting the statute that is now Part 615 in 1939, the Michigan
Legislature declared the following state policy on oil and gas
conservation:

It has long been the declared policy of this state to
foster conservation of natural resources so that our citizens
may continue to enjoy the fruits and profits of those
resources. Failure to adopt such a policy in the pioneer
days of the state permitted the unwarranted slaughter and
removal of magnificent timber abounding in the state,
which resulted in an immeasurable loss and waste. . . . In
past years extensive deposits of oil and gas have been
discovered that have added greatly to the natural wealth
of the state and if properly conserved can bring added
prosperity for many years in the future to our farmers and
landowners, as well as to those engaged in the exploration
and development of this great natural resource. The inter-
ests of the people demand that exploitation and waste of
oil and gas be prevented so that the history of the loss of
timber may not be repeated. It is accordingly the declared
policy of the state to protect the interests of its citizens
and landowners from unwarranted waste of gas and oil
and to foster the development of the industry along the
most favorable conditions and with a view to the ultimate
recovery of the maximum production of these natural

products.®®

In this meaning of conservation, the DEQ conserves oil and gas by
preventing inefficient extraction through excessive drilling and by
promoting the “fair share” of the resource. To obtain a permit, the
operator must create a drilling unit of a certain size and site the

well a specific distance from the unit boundary and other wells.¢

The DEQ may also set an “allowable” production rate.”® Lessees
or lessors of separate tracts or interests may pool the tracts or
interests to form full drilling units.”" Those wishing to pool the
tracts or interests must submit an application to the DEQ.”2 The
application must include a certified copy of the pooling agreement
and the plans for exploration or development, which the DEQ may

approve if waste is prevented, among other considerations.”

If the well operator is not the lessee of all of the interests within a
unit and has not been able to create a unit through voluntary pool-
ing with other operators or owners, the operator can request com-
pulsory pooling. The purpose of compulsory pooling is to ensure
that owners will receive a just and equitable share of the production
from the unit.”* The petitioner must submit sworn statements that
indicate, in detail, what action the petitioner has taken to obtain a
voluntary unit and a recommendation as to the arrangements that
are just and equitable.”® After a hearing on the petition, the DEQ
determines whether compulsory pooling is necessary.” Most com-
pulsory pooling requests are granted.”” A pooled owner must then
elect to be either a "participating” owner and pay a share of the
costs of the well, or a “carried” owner and pay a risk premium from
any royalties.” The state Court of Appeals has expressed concern
about whether the DEQ has authority to impose the latter penalty,
but no court has directly reached the issue.”

The greater the size of the drilling unit, the lower the well density
and the more concentrated the drilling activity on a well pad. Wells
drilled into the Utica/Collingwood formation are currently required
to comply with the 80-acre spacing order developed for wells in
the Niagaran and deeper formations.® In 2010, the DEQ con-
vened a hearing to consider a Utica/Collingwood spacing order
of up to 640 acres; the agency ultimately decided not to pursue
the order until more data is available on production.®' In practice,
operators of high-volume hydraulically fractured wells may seek an
individual exception to the 80-acre spacing to form units of 320
to 640 acres.®? The DEQ has decided only one compulsory pool-
ing case involving the Utica/Collingwood, a 2012 case involving
Devon Energy Corporation’s proposed Yonkman 1-29 HD1 well in
Richfield Township, Missaukee County.8® Devon Energy owned or
controlled mineral interests in 617.85 acres of the total proposed
640-acre unit; the remaining mineral interests were owned by four
other entities, including individual landowners and oil and gas
companies.* The DEQ determined that compulsory pooling is
appropriate, and in comparison to other units, estimated signifi-
cantly higher well costs and assessed higher risk premiums based
on the risks of drilling and completion.® Because of the greater
acreage required for such high-volume hydraulically fractured
wells, it seems likely that the DEQ will need to decide more com-
pulsory pooling cases and that the appropriate risk premiums will

be a source of contention.



1.1.4 Natural Resources and Land Use

The DEQ has broad authority under Part 615 to prevent waste,
including “unnecessary damage to or destruction of the surface;
soils; animal, fish, or aquatic life; property; or other environmental
values,” and "unnecessary endangerment of public health, safety,
or welfare” from oil and gas operations.® Traditionally, federal and
state environmental agencies regulate the impacts of an activity
on natural resources, while local units of government regulate the
location of land uses through zoning and planning. In the context
of oil and gas wells, the state uses its authority to regulate both
the well location and the impacts of well sites, and the authority of

localities is constrained.

In addition to the spacing requirements described above, the state
directly regulates the location of oil and gas wells through minimum
setback distances from certain natural resources. These setback
distances are the same for all types of wells. The DEQ requires that
an oil or gas well be sited 300 feet from freshwater wells utilized
for human consumption,”” and that surface facility equipment be
sited 2,000 feet from larger public water supply wells and 800 feet
from smaller public water supply wells.® Moreover, operators who
develop state mineral interests are required by the lease to site the
well 1,320 feet from any lake or stream.® Drilling in or underneath
the Great Lakes is prohibited by state™ and federal law;?" an oper-
ator that has leased state mineral interests is also prohibited from

surface development within 1,500 feet of the shoreline.”

The DEQ considers the natural resource impacts of site prepa-
ration as part of the permit application review. In an application,
the operator of an oil and gas well must submit an environmen-
tal impact assessment to the DEQ that identifies nearby natural
resource features and describes the impacts of the access road,
well site, surface facilities, and flow lines.” Applicants for an Antrim
well permit must submit an additional environmental impact
assessment showing the locations of all project wells, flow lines,
and surface facilities.” There is no similar requirement for high-vol-
ume hydraulically fractured wells in the Utica/Collingwood. The
assessment forms ask the operator to explain how impacts will be
mitigated, but there are no specific mitigation standards in Part
615 or the rules.”

The impacts of site preparation are therefore primarily regulated
under generally applicable state laws designed to protect natural
resources. These include laws governing natural rivers and related
resources,” critical dune areas,” threatened and endangered spe-
cies,” inland lakes and streams,” and wetlands.'® The laws focus
on the degree of impact rather than on the type of activity. The one
exception is the law governing natural rivers; drilling for oil and gas
may be prohibited or limited if it is within 300 feet from the river's
edge.””" Under the federal Clean Water Act (CWA), operators must

comply with stormwater permitting requirements for construction
of well pads and access roads if the land disturbance is one acre
or greater;'® site operations are exempt unless the stormwater
is contaminated with sediment or other pollutants.’® The state
also requires soil erosion and sedimentation measures for earth
changes associated with construction of well locations, surface
facilities, flow lines, or access roads.” Direct federal regulation of
the impacts of siting on natural resources is otherwise limited to
the Endangered Species Act and the Migratory Bird Treaty Act.'®

If the mineral interest is leased from the state, there are additional
resource protection requirements in the lease. No oil or gas opera-
tions may take place in a wetland, critical habitat of an endangered
species, or a designated historical or archaeological site unless
there is a plan to substantially eliminate negative impacts.'® If the
surface is owned by the state or the area has special wildlife, envi-
ronmental, or recreational significance, the operator is required to
submit a development plan to the DNR that minimizes negative
impacts.'” Restoration activities must be conducted within nine

months of surface disturbance.'®

Part 327 of NREPA prohibits a new or increased “large quantity”
water withdrawal from causing an adverse resource impact.'”
Withdrawals for oil and gas well activities are exempt from all Part
327 requirements.”® The DEQ's instruction on high-volume hydrau-
lic fracturing, however, requires a permit applicant who makes an
on-site groundwater withdrawal to follow a similar process.” The
applicant must use the internet-based assessment tool designed
for Part 327, and if the tool predicts an adverse resource impact,
the well operator may request a site-specific review by the DEQ.
Adverse resource impacts are not directly prohibited, but the
instruction warns that “the ability to utilize an on-site water sup-
ply well(s) may be impacted.”"'? To protect freshwater wells within
1,320 feet of the supply well, the DEQ also requires the operator
to install a monitor well between the supply well and the nearest
freshwater well and to record the water levels."'® In addition, fresh-
water pits must be constructed so as not to create a site hazard,
and operators may be required to take measures to protect against

soil erosion, including fencing.'*

The authority of local units of government over oil and gas wells
is limited. Localities may exercise authority in two ways: through
zoning ordinances, which focus on the location of land uses, and
through regulatory ordinances, which focus on the activity itself.’
Counties and townships are prohibited by the state’s Zoning
Enabling Act from specifying the location or regulating the activi-
ties of drilling, completion, operation, or abandonment of wells,
but not other aspects of oil and gas production, such as processing
plants and small pipelines.”” There is no similar provision prohib-

iting cities and villages from prescribing the location of wells or



regulating well activities. These entities must act in accordance
with the powers in their charters and may not adopt ordinances
that are preempted by state law. No Michigan court has decided
whether the DEQ’s oil and gas well permitting program occupies
the field so as to preempt cities and villages from exercising their

zoning or regulatory authority over wells.

If cities and villages may use their zoning authority to limit the
location of wells, it is unclear whether they could ban hydraulically
fractured wells. The state prohibits local units of government from
banning a use unless there is no demonstrated need for the land
use within the locality or the surrounding area and a location does
not exist within the locality where the activity could be conducted.®
All decisions by local units of government must also advance a rea-
sonable governmental interest beyond one that is purely arbitrary,
capricious, or unfounded.” Since 2011, ten Michigan localities
have passed resolutions urging state and federal bans of hydraulic
fracturing, and one has passed a resolution urging state and fed-
eral moratoria.'® No local units of government have themselves
banned hydraulic fracturing; the townships of Cannon, Courtland,
and West Bloomfield came the closest by adopting six-month mor-
atoria on township approvals.’' An environmental organization,
For Love of Water (FLOW), has been encouraging local regulation
of hydraulic fracturing and has prepared model ordinances for
townships.'? If these ordinances are adopted, the state courts will

have the opportunity to rule on the extent of local authority.'®

1.1.5 Well Construction

After an operator obtains a well permit from the DEQ and complies
with other natural resource laws, well construction begins. Part 615
grants the DEQ the authority to require that wells are constructed
and operated “to prevent the escape of oil or gas out of 1 stratum
into another, or of water or brines into oil or gas strata” and “to
prevent pollution of, damage to, or destruction of fresh water sup-
plies, including inland lakes and streams and the Great Lakes and

connecting waters."'?

Not less than five days before preparing the location and not less
than forty-eight hours before moving drilling equipment on loca-
tion, the operator of an oil and gas well is required to notify the
DEQ and the surface owner when well construction will begin.'®
All oil and gas wells are required to install casing from the surface
to 100 feet below the deepest freshwater.'? This “surface casing”
must be completely cemented to the formation from the base of
the casing to the ground surface, with all open annulus spaces
filled with cement before drilling.'” Other casing “strings” are

required on a case-by-case basis by permit.

There are no specific construction requirements for high-volume

hydraulically fractured wells. But all casing must be of sufficient

weight, grade, and condition to have a minimum strength of 1.2
times the greatest expected wellbore pressure to be encoun-
tered.'”® The DEQ must approve of the cement mixture composi-
tion and volume, and the casing must be pressure tested before
the cement plugs are drilled or the casing perforated for hydraulic
fracturing.'® In addition, all permittees must take “proper mea-
sures” to avoid uncontrolled releases from the well.”® Blowout
preventers and aboveground blowout equipment that is designed
to handle at least the maximum anticipated surface pressure of
the well must be installed and kept in “good working condition
at all times.”"®" Blowout preventers, accumulators, and pumps are
required to be certified as operable under the product manufac-

turer's minimum operational specifications.®

1.1.6 Hydraulic Fracturing and Chemical Use

The federal government is responsible for regulating hydraulically
fractured oil and gas production wells that use diesel fluids in the
hydraulic fracturing fluid.’ Operators of these wells are required to
obtain a permit from the federal Environmental Protection Agency
(EPA) as part of the Underground Injection Control Program of the
Safe Drinking Water Act (SDWA)."3* In response to a request from
Democratic members of the U.S. Senate Committee on Energy
and Commerce, service companies reported using diesel fuels
in hydraulic fracturing fluid in wells in Michigan during the period
of 2005 to 2009."* In May 2012, the EPA released draft guidance
on how to apply its construction and operating standards to such
wells, but the guidance has not been finalized.”® According to
EPA's Region 5 office, no production well operators in Michigan
have applied to the EPA for a SDWA permit.'¥

Production wells that do not use diesel fuels in hydraulic fracturing
fluid are regulated by the state. The DEQ is generally authorized
to “regulate the mechanical, physical, and chemical treatment of
wells.”"*® This regulation occurs through monitoring and reporting
requirements. During high-volume hydraulic fracturing, operators
are required to monitor and record the injection pressure at the
surface and the pressure in the annulus between the injection cas-
ing and the next casing string.’ Within sixty days after the well is
completed, an operator must submit to the DEQ the service com-
pany fracturing records and associated charts showing fracturing
volumes, rates, and pressures, and the pressures recorded during

fracturing.'®

The transportation of hazardous chemicals to the well site is
regulated both by Michigan™' and by the federal Department of
Transportation.™ Once the chemicals are on site, there are no fed-
eral or state restrictions on the chemical substances to be used in
hydraulic fracturing fluid. Instead, the operator of a high-volume
hydraulically fractured well must disclose the hazardous constit-

uents of chemical additives by providing the DEQ with copies



of Material Safety Data Sheets (MSDSs) for each additive within
sixty days of well completion. The operator must also provide
the volume of each additive used." A MSDS is designed to edu-
cate workers about the properties and health effects of hazardous
chemicals; for each chemical additive that the manufacturer deter-
mines is hazardous, the MSDS lists the hazardous constituents and
the known health effects. The DEQ posts the MSDSs on its website
for public review as they are received.' As of August 22, 2013, the
MSDSs for fifteen wells are available.'%

Under Title lll of the federal Emergency Planning, Control, and
Right-to-Know Act, an operator of a facility must disclose the iden-
tity and amount of hazardous chemicals present on the site to state
and local emergency authorities. The public may then request the
information. The general threshold for reporting is 10,000 pounds

of a chemical substance;'’

extremely hazardous substances have
lower thresholds.™® Most well sites will not have chemicals pres-
ent in amounts great enough to meet the threshold for reporting.
Of the ten wells for which the DEQ posted MSDSs as of January
2013, only Encana Corporation’s State Wilmot 1-21 had a Title IlI
report. The substances listed on the report were silica, the prop-
pant; diesel, presumably fuel; barium sulfate, an agent to increase
the density of drilling muds; and “drilling muds and associated

additives.”¥

1.1.7 Production and Plugging

After a natural gas well is hydraulically fractured, the injected fluid
returns to the surface as flowback mixed with methane and other
volatile organic compounds (VOCs). The state requires an operator
to burn, process, or dispose of gas from operations if it will not be
utilized.”™ In practice, operators choose to burn the gas emitted
during the flowback period by sending it to a flare stack.’ The EPA
also recently promulgated rules under the federal Clean Air Act
(CAA) to control these VOC emissions.’™? Initially, operators must
reduce emissions either by flaring or by capturing the VOCs using
green completions.™® Beginning January 1, 2015, operators must
use green completions.™ Green completions are not required
for new exploratory/delineation (“wildcat”) wells or low-pressure
wells, where natural gas cannot be routed to the gathering line.’
Operators of these wells must still, however, use combustion.' In
addition to reducing smog, these requirements have the benefit of

reducing emissions of methane, a potent greenhouse gas.

Once a well begins producing, the operator must submit monthly
reports on production to the DEQ"” and pay royalties to the min-
eral interest owner in accordance with the lease. In addition, as
discussed in Zullo (this series), the state collects a privilege tax for
administration of Part 615 and a severance tax. The Part 615 fee is
levied upon the gross cash market value of oil and gas produced

in the state and is collected by the Department of Treasury.” The

severance tax is levied upon each producer engaged in the busi-
ness of severing oil or gas from the soil."™ Excepted are producers
that receive income pursuant to a royalty interest bought from the
state on production from hydraulically fractured wells that target
the Devonian or Antrim shale and that qualifies for the noncon-
ventional fuel credit in the federal Internal Revenue Code.'? This
exception would not, however, apply to income on production from
high-volume hydraulically fractured wells in the Utica/Collingwood

formation.

The operator of a well is required to plug a well “within 90 days
after drilling completion or well completion as a dry hole, when
the well has not economically produced or has not been utilized
for its permitted use for more than 12 consecutive months, when a
change of well status has not been granted, or when the permitted
use has been suspended for more than 12 consecutive months.”
An operator may petition the DEQ for a hearing to show cause
why the well should not be plugged. " In accordance with DEQ
instructions, the operator “plugs” the well by removing equipment
in the wellbore, leaving the cemented casing, and then filling the
wellbore with cement.’ The operator must restore the well site
within six months of plugging.'® If the operator abandons the well
without plugging it, the DEQ is authorized to plug the well and
recover the costs from the operator and any surety.”* The DEQ
may draw upon the “orphan well” fund to plug the well when the
operator is insolvent.’® Failure to plug a well is a misdemeanor
punishable by imprisonment for not more than 90 days, or a fine of

not more than $1,000 and costs of prosecution, or both.'®

1.1.8 Waste Management

Irrespective of its hazardous characteristics, waste from the explo-
ration, development, and production of oil and gas is exempted
from the “cradle to grave” provisions governing generation,
transportation, treatment, storage, and disposal of hazardous
waste in the federal Resource Conservation, and Recovery Act.’¢’
This exemption includes drilling fluids, drilling muds, drill cuttings,
flowback, and produced water from high-volume hydraulically
fractured wells. States thus regulate the waste through both solid

waste and oil and gas programs.

Under Part 615, the storage, transportation, or disposal of brine,
crude oil, or oil or gas field waste that results or may result in
pollution is prohibited.'® Brine is defined broadly to include “all
nonpotable water resulting, obtained, or produced from the
exploration, drilling, or production of oil or gas, or both,” a defini-
tion that encompasses both flowback and produced water.'® The
operator of a well must ensure that wastes are stored, transported,
and disposed of in a manner approved by the DEQ and consistent
with all applicable state and federal laws and rules.”® The operator

of a high-volume hydraulically fractured well must report the total



volume of wastewater from the well at the time that the operator

submits a well completion report.””!

Drilling fluids, water-based muds, and drill cuttings may be placed
in a lined pit on site; free fluids must be removed and the pit
must be encapsulated and buried within six months of well com-
pletion.? Flowback and produced water must be placed in steel
tanks; operators are not allowed to use pits to store the wastewa-
ter.'”® Spills of hydraulic fracturing additives must be reported to
the DEQ within eight hours.”* Spills of flowback, produced water,
or other oil and gas field waste must also be reported to the DEQ
within eight hours if they are forty-two gallons or greater; contact
surface waters, groundwater, or other environmentally sensitive
resources; or are not completely contained and cleaned up within
forty-eight hours.”” If the spill does not meet one of these criteria,

the operator must submit a written notification within ten days.'”®
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Cleanup of spills is required by state'” and in some cases federal
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Unlike other states that allow wastewater from well operations to
be treated and discharged into surface waters, Michigan requires
that brines—including fluid from drilling muds, flowback, and pro-
duced water—be disposed of in underground injection wells or in
a manner approved by the DEQ."? Injection wells are regulated
by the federal EPA under its Class Il program for brine disposal

180 and by the DEQ under its oil and gas well permitting pro-

wells,
gram.’® The permitting requirements are similar. Both programs
require a well operator to submit a corrective action plan for
nearby wells that may act as conduits because they are improperly
sealed, completed, or abandoned.”™ In addition, both programs
require the well operator to monitor the injection pressure, flow
rate, and cumulative volume of the injected fluid on a weekly
basis.”® In some cases, Michigan’s requirements go beyond the
federal requirements. For example, the EPA requires that a Class
Il well “inject into a formation which is separated from any [source
of drinking water] by a confining zone that is free of known open
faults or fractures within the area of review;"” Part 615 requires that
the well must inject into a formation that is isolated from fresh-
water strata by an impervious confining formation.’® Neither
program requires the operator to assess the potential for induced
earthquakes or to continuously monitor surface pressures.’® For a

further discussion of seismicity, see Ellis (this series).

Upon approval of the DEQ, brine may be used for ice and dust con-
trol and road stabilization.’ The brine must meet certain concen-
tration requirements for calcium, hydrogen sulfide, and benzene,
ethylbenzene, toluene, and xylene.'”” Brines produced during
drilling and placed in pits cannot be used for these purposes even
if they meet the concentration limits; however, there is no similar

prohibition for brines produced during and after completion.'®

After flowback from a high-volume hydraulically fractured well was
used on Northern Michigan roads in the summer of 2012,'® The
DEQ clarified its internal policy that flowback from hydraulically

fractured wells should not be approved for use.’®

Fluid from drilling muds, flowback, and produced water intended
for disposal are considered liquid industrial wastes, and require a
transporter credential when not being disposed of on site.!” The
well operator may complete a single manifest per transporter, per
disposal well, each month.”? Brine approved for ice and dust con-

trol is not considered liquid industrial waste.'”

1.2 Trends in Policies and Laws

In the last few years, federal, state, regional, and local govern-
ments have adopted a variety of policies and laws to respond to
the increase in high-volume hydraulic fracturing. The states have
been the most active, but federal agencies are increasingly using
their existing authority to regulate human health and environmen-
tal impacts. Meanwhile, local governments are testing the bound-
aries of their zoning and regulatory powers, leading to litigation

over their proper role.

1.2.1 Federal Trends

The federal government has responded to public concern about
high-volume hydraulic fracturing in two primary ways: by gathering
more information, and by taking administrative action. Bills have
also been introduced in the U.S. Congress to repeal the SDWA
exemption' and the CWA stormwater exemption,'” but the pros-

pects for enactment are unclear.

Initially, the federal government turned to expert agencies to
study the problem. In 2009, the U.S. Congress directed the EPA
to “carry out a study on the relationship between hydraulic frac-
turing and drinking water, using a credible approach that relies
on the best available science, as well as independent sources
of information.”'® The study is ongoing; the EPA has released a
progress report and has promised a draft of the report by the end
of 2014, which will then be subject to peer review and public com-
ment."” Meanwhile, in March 2011, President Obama directed the
Department of Energy to identify “any immediate steps that can
be taken to improve the safety and environmental performance of
fracking” and to develop “consensus recommended advice to the
agencies on practices for shale extraction to ensure the protection
of public health and the environment.”'”® A subcommittee made
twenty recommendations in its initial report in August 2011," and
critically assessed implementation in its final report in November
2011.2%

More recently, federal agencies have employed their existing

administrative authority to directly regulate aspects of the life cycle



of a hydraulically fractured well. As discussed above, in 2012 the
EPA issued draft guidance to apply the SDWA to wells that use die-
sel fuels in hydraulic fracturing fluid, and also issued a rule under
the CAA to limit air pollution caused by hydraulically fractured nat-
ural gas wells. The EPA has signaled its intent to issue a rule under
the Toxic Substances Control Act to require reporting on chemi-
cals used in exploration and production,®' and under the CWA to
impose treatment standards for wastewater from unconventional
natural gas wells.?? In addition, the Bureau of Land Management
(BLM), which oversees federal and Indian mineral interests, has
proposed a rule to regulate the hydraulically fractured wells that
develop these mineral interests.®® The results of the EPA study
are likely to influence the direction and pace of further regulatory

action.?*

1.2.2 State and Regional Trends

Almost all of the states in which high-volume hydraulic fracturing
is or could be occurring have taken some action in response. The
issue has also been taken up by two regional entities that regulate
water use, the Susquehanna River Basin Commission (SRBC)?®
and the Delaware River Basin Commission.?® The response varies,
however, in scale, focus, and means.?” Some states have signifi-
cantly revised their programs, while others have made more lim-
ited changes. Some states have focused primarily on high-volume
hydraulically fractured wells, while others have focused on hydrau-
lically fractured wells or all oil and gas wells. And some states
have enacted statutes through their legislatures, while others have

issued rules or policies through administrative agencies.

State legislatures have commissioned studies, created new require-
ments, increased agency budgets, and even adopted moratoria or
bans. The legislatures have also sought to cement state jurisdiction
by urging the federal government to recognize the authority of
the states, authorizing state agencies to regulate, and restricting
local authority. In the 2012 legislative session alone, twenty-nine
states introduced more than 170 bills and resolutions.?® Ten
states enacted laws: Kansas and North Carolina authorized state
agencies to regulate; Idaho prohibited localities from banning oil
and gas extraction; Indiana and Louisiana required chemical dis-
closure; Idaho and Oklahoma added taxes; Maryland established
landowner protections; Ohio and Pennsylvania significantly revised
their state programs; and Vermont banned hydraulic fracturing and
disposal of wastewater.?? Four states passed resolutions: North
Dakota, South Dakota, and Utah urged the U.S. Congress to clearly
delegate regulatory authority to the states; and Tennessee encour-
aged stakeholders to collaborate on regulations.?'® More recently,
lllinois enacted a comprehensive law on high-volume hydraulically

fractured wells.?"

State agencies have also responded by providing the public with

information about hydraulic fracturing and using their new or
existing authority to create additional requirements. Since 2010,
eighteen state agencies have issued rules: Arkansas, Colorado,
Idaho, Indiana, Louisiana, Mississippi, Montana, Nevada, New
Mexico, South Dakota, North Dakota, Oklahoma, Pennsylvania,
Tennessee, Texas, Utah, West Virginia, and Wyoming.?'? As dis-
cussed above, Michigan has issued a directive. Six more states—
Alaska,?® California,?* Kansas,?”> Nebraska,?® New York,?” and
North Carolina?®—are considering rules. The rules address many
different topics. They include well construction, such as blowout
preventers and enhanced casing and cementing standards; surface
use, such as closed-loop drilling systems and limitations on pits;
hydraulic fracturing, such as notification, disclosure, and reporting;

and wastewater management, such as reuse plans.

Rather than attempt to describe all of the state statutes and
regulations, the authors have chosen to examine five topics that
are the focus of significant attention in Michigan and elsewhere:
public participation; land use; water withdrawals; chemical disclo-
sure; and special protections for landowners. For each topic, the
report presents examples of policies to demonstrate the range
of options. Most of the policies are already in law; the remaining
policies are likely to be adopted. It should be noted that these
examples were chosen for the variation in policy approach, not for
prevalence. Michigan’s current or proposed policies on the topics

are also included.

First, some states have responded by giving members of the pub-
lic the opportunity to participate in permitting decisions. In Table
1, the report presents avenues for public participation in six states,
including Michigan. Oklahoma’s program follows the traditional oil
and gas model of limited participation; the state notifies surface
owners of applications but does not invite comments. Alaska’s
proposed rule would go further and require operators to send a
copy of the hydraulic fracturing application to nearby landowners.
Indiana’s program incorporates public comment, but limits the
opportunity to persons with a financial interest in the resource
(coal). New York’s proposed program gives the public an oppor-
tunity to comment but not to request a hearing. Finally, Illinois’s
program adopts the environmental permitting model by giving the
public both an opportunity to comment on the application and
to request a formal hearing on objections.?’? Michigan currently
notifies interested persons and provides an indirect opportunity

for comment through local units of government.

Second, some states have responded by limiting the impact of
wells on other land uses through setback requirements. The set-
backs can be divided into two categories: minimum distances
from human uses such as residences, other structures, or activity

areas; and minimum distances from natural “uses” such as water



TABLE 1: Public Participation in Permit Decisions

Oil and gas well
type

Notice of permit

Alaska
(proposed)??°

Hydraulically
fractured

Copy of HF
application to
all owners and

Indiana??'

Coalbed methane

State website;
written notice to

lllinois???

High-volume
horizontal

State website;
nearby landowners,
newspaper in

Michigan

All

State website,
email list; county;

New York
(proposed)??

High-volume

State website;

environmental bulletin;

Oklahoma?*

All

Surface owners;
permit must be

application operators within list of persons general circulation  large city, village,  town, village; nearby posted at well
1/2 mile of wellbore below in county; or township Indian nation site
trajectory municipality, county
Persons with
experience,
Who may N/A interest in mining Unlimited ' County, city, Unlimited N/A
comment commercially village, township
minable coal
resources
Comment period None At least 30 days 30 days None specified 15 days None
Hearing if
No specific RPN S No specific No specific
Permit challenge No specific provision pe request by pef No specific provision pef
provision provision provision
adversely affected
person
TABLE 2: Setback Requirements for Well Location
Colorado?*® lllinois?2¢ Michigan?*’ Ohio?%® Pennsylvania®®® Texas?°
Oil and gas Al ngh.—volume Al Al Unconventional natural All
well type horizontal gas
300 feet; 450 feet n;ﬁ%:s:;i';e q
Residences 500 feet 500 feet in large cities and . 500 feet 200 feet
) areas; 150 feet in
townships .
urbanized areas
,‘L'%%O;ii ;r;:;y 500 feet from 300 feet from 100 feet from
Other Structures/ Blillding Ie50i et schogl, hospital, structure usgd for .publlc bmldfng 509 o o [l None
Areas ,, - nursing home, public or private in non-urbanized
e MU lace of worshi occupanc areas
activity area” P P pancy
0-300 feet from 500 feet from water
) . ) 500 feet from water
. designated public  well or spring; 1,500 300 feet from )
Water supplies : None well; 1,000 from water None
water supply stream feet from public freshwater well <uopl
segment water supply intake PPl
300 feet from
30r(i]1;e(ie;| fgﬁremagqold 300 feet from water natural river; if 50 feet from 300 feet from water
Natural resources ! body; 750 feet from  state lease, 1,320 body, wetland greater None
cutthroat trout water body

habitat

nature preserve

feet from lake or
stream

than 1 acre



supplies and natural resources. In Table 2, the report presents
the approaches of six states, including Michigan. Texas follows
the traditional approach of maximizing mineral interest owner-
ship rights through minimal location restrictions; the state's only
setback requirement, enacted in 1987, is to protect residences.
The remaining states require more setbacks, but the number and
degree of protection varies. Ohio’s program includes a few set-
backs that are primarily based on the urbanization of an area. In
contrast, Pennsylvania has setbacks to protect buildings, water
supplies, and water bodies, and lllinois has similar requirements.
Colorado’s recent setback rule goes further and includes "outside
activity areas,” such as recreational fields and entertainment ven-
ues. In Michigan, operators must site wells away from private and
public residences, freshwater wells, and natural rivers. Operators
who lease state mineral interests must also site wells away from

lakes and streams.

Third, some states have responded by directly regulating the
environmental impacts of water withdrawals and the associated
consumptive use (water loss). In Table 3, the report presents the
approaches of five states, including Michigan. Also included is the
regional SRBC, composed of representatives from Maryland, New
York, Pennsylvania, and the federal government. Of these entities,
Texas has the most permissive water use system.?' Operators need
not obtain a permit from local groundwater conservation districts
if a freshwater well supplies rigs "actively engaged in drilling or
exploration operations.”?*? Oklahoma grants an immediate provi-
sional permit for short-term withdrawals that is primarily intended
for oil and gas well operators. In contrast, New York requires regis-
tration, reporting, and environmental review of all but the smallest
withdrawals. Ohio requires registration and reporting, as operators
are unlikely to trigger permitting thresholds. The SRBC has the
most restrictive system. The commission not only regulates all
withdrawals, but it also regulates the consumptive use associated
with other sources of water. In Michigan, withdrawals for oil and gas
wells are exempt from the state's water use program; however, the
DEQ assesses the environmental impact of high-volume ground-
water withdrawals using a similar standard. A bill was introduced in
the state House in November 2011 to repeal the statutory exemp-
tion.2 More recently, a House bill was introduced that would put

the requirements of the DEQ instruction in statute.?*

Fourth, almost all states have responded by requiring operators to
disclose the chemicals in hydraulic fracturing fluid. In Table 4, the
report presents the approaches of six states, including Michigan.
Michigan requires the operator of a high-volume hydraulically frac-
tured well to submit a MSDS for a chemical additive, if there is one
available, and the volume of the additive used. The MSDS gener-
ally includes the trade name of the additive, the vendor, the func-

tion, the hazardous ingredients, and the maximum concentration

of the hazardous ingredients in the product.?' Each ingredient is
usually identified by the constituent’s unique Chemical Abstracts
Service (CAS) number?? The form of the remaining state dis-
closure policies is different—the states specify the information
by category—but the ultimate effect is the same if the MSDS is
complete.?® In some cases, Michigan’s policy may provide more
information; for example, New York and Wyoming do not require
the vendor, and Colorado, New York, Texas, and Wyoming do not
require the maximum concentration of ingredients in the product.
In other cases, Michigan's policy provides less information. The
rest of the states require the operator to disclose the maximum
concentration of each hazardous ingredient in the hydraulic frac-
turing fluid. Colorado, New York, Texas, and Wyoming also require

disclosure of non-hazardous ingredients.

The timing and means of disclosure vary. Most of the states require
disclosure after the well is hydraulically fractured; only New York
and Wyoming require operators to submit information before-
hand. Colorado, Louisiana, New York, and Texas require disclosure
through a website known as “FracFocus,” which is operated by the
Interstate Oil and Gas Compact Commission and the Groundwater
Protection Council.? Members of the public can use the Google
map-based interface to find a well and view the chemical informa-
tion sheet.?® The wells may also be searched by ingredient, CAS
number, and date.?® In contrast, both Michigan and Wyoming
require operators to submit information to the state. Michigan
posts the MSDSs for each well on the state’s website.? Members
of the public in Wyoming must find the records through the
state’s online well database. Although operators in Michigan and
Wyoming are not required to use FracFocus, many have chosen to
submit well information. As of August 22, 2013, there is information

for sixteen Michigan wells on FracFocus.

All of the states protect the specific identity of a chemical ingre-
dient if it is a trade secret. Operators in Michigan need not take
any action; the state relies on the manufacturer to withhold the
identity of a trade secret chemical from the MSDS. In Louisiana
and Texas, the operator must state on the FracFocus form that the
chemical identity is being withheld as a trade secret and provide
the chemical family of the ingredient. Texas also allows the surface
owner and adjoining landowners to challenge the trade secret
designation. In Colorado, the operator must submit a written claim
of entitlement and disclose the chemical family, while in New York
and Wyoming, the operator must submit the identity and justifica-
tion to the state for review. Colorado, Louisiana, and Texas provide
a medical exception to trade secret protection upon a written
request from a health care professional and a signed confidential-
ity agreement. Michigan, New York, and Wyoming do not provide
such an exception; however, it should be noted that the states of

New York and Wyoming already have the information.?*



TABLE 3: Water Withdrawal Requirements

Oil and gas
well type

Water source

Michigan?®

High-volume

Groundwater

> 100,000 gpd

New York
(proposed)?*®

All

Groundwater and
surface water

Ohio?7

All

Groundwater and
surface water

Oklahoma?3®

All

Groundwater and
surface water

Withdrawals

SRBC?% Texas?*°

Marcellus and Utica

All
shale natural gas

Groundwater and

Surface water
surface water

< 10 acre-feet

Threshold averaged over > 100,000 gpd Varies < 20 S0 e None ey—
30-day period
. . . 7 10000 e Through Through
Registration No Through permit averaged over rovisional permit Through approval S <
30-day period P P porary p
Reporting No Yes Yes No Yes No
Exempted by If consumptive use
. statute, but May not > 2 mgd averaged May notAaffect May not May not affect
Environmental . ? existing fish and 4
required to use adversely affect over 30-day period; S adversely affect environmental
Assessment . o wildlife use or
water withdrawal water resources separate permit in . water resources flow
. cause pollution
assessment process Great Lakes Basin
Other Monitor well |f . Water ‘ Consumptive use
. freshwater well within . Water conservation None approval; metering; None
requirements conservation .
1,320 feet stream protections
gpd=gallons per day; mgd=million gallons per day
TABLE 4: Chemical Disclosure Requirements
New York
Colorado?* Louisiana?® Michigan®’ (proposed)?® Texas?? Wyoming?°
Oil and gas All All High-volume High-volume All All
well type
Trade name,
Additive Trade name, Trade name, MSDS for iEe, e, et cvpElie: Trade name,

disclosure

Ingredient

disclosure

Timing

Means

Trade secret
claims

Replacement
information

Trade secret
exceptions

vendor, function

All constituents
by CAS number,
maximum
concentration in

fluid

After

FracFocus

Written claim of
entitlement to state

Chemical family

Health care
professional; state
if necessary to
respond to spill
or release

supplier, type

Hazardous
constituents by CAS
number, maximum
concentration in

additive and fluid

After

FracFocus or state

Statement on
FracFocus

Chemical family

Health care
professional

additives; volume
of each additive

Hazardous
constituents by
product,
concentration in
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TABLE 5: Special Protection Measures for Groundwater Supplies

Colorado?¢?

Oil and gas

All
well type
Up to four
water wells
. within %2 mile;
Baseline
testing subsequent
testing within
6-12 months

and 5-6 years

Testing does
not create
presumption

Presumption

Maryland?s?
Deep shale gas

No presumption
if testing
shows no

contamination
or property
owner refuses to
allow testing

Within 2,500
feet of a well for
one year after

Michigan
(proposed 2011,
2013)%* Ohio?¢®
Hydraulically .
fractured VEmEE

Water wells within 1,500
feet of horizontal well,
or 300 feet of all wells

in urban areas; operator

must provide a list of
water wells where owner
refuses to allow testing

Unclear if could
rebut presumption

Within the vicinity
when one or
more hazardous

. . None
constituents used in

Pennsylvania?®

Varies

Presumption rebutted
if testing shows no
contamination or
property owner refuses
to allow testing

Within 1,000 feet of
any well for six months
after completion;
within 2,500 feet of
an unconventional
well for one year after

West Virginia?®’
Horizontal well

Presumption
rebutted if
testing shows no
contamination or
property owner
refuses to allow
testing

Within 1,500 feet
for six months
after completion

completion hydraulic fracturing
is present
Replace or Remediate under
Remedy None P
compensate cleanup statute

Three bills on chemical disclosure have been introduced in
Michigan. The first and second, introduced in 2012 and 2013,
would require an operator to submit chemical information to the
state as part of a well permit application and to annually report
on the substances used in hydraulic fracturing.?® To withhold the
identity of a chemical as a trade secret, the operator would be
required to submit the identity and a written claim to the state.®
Any person could challenge the claim.?®? The chemical identity
could be disclosed as part of an investigation of contamination
or to a health professional upon a statement of need.?3 The third,
introduced in 2013, would require an operator to submit MSDSs
to the state prior to hydraulic fracturing and would require disclo-
sure of trade secret information in the case of an environmental or

medical emergency.?*

Fifth and finally, some states have responded by creating special
mechanisms to protect landowners from groundwater contamina-
tion. These protections take three, often interrelated forms: base-
line testing of nearby water wells; a presumption that an oil or gas
well is the cause of nearby groundwater contamination; and a stat-
utory requirement that an operator remedy the contamination. In
Table 5, the report presents the approaches of six states, including
a 2011 legislative proposal in Michigan. Maryland, Pennsylvania,
and West Virginia have the most comprehensive protections for
landowners. In each state, the operator of an unconventional
well is presumed to have contaminated the groundwater supply
of landowners within an impact area around the well. To rebut
or nullify the presumption, the operator must conduct baseline
testing of the water wells in the impact area. If the operator is

found to have caused contamination, the operator is required to

completion

Replace or compensate
if has been substantially
disrupted

Restore or replace Replace

remedy the harm by replacing the water supply. In Maryland, the
operator may also compensate the landowner; in West Virginia,
the operator may also restore the supply. Ohio mandates baseline
testing and either replacement of the supply or compensation
for substantial disruption caused by contamination, but does not
link the testing to the remedy through a presumption. Colorado
requires only baseline testing, and specifically prohibits the results
of the testing from being used to create a presumption of liability.
Michigan does not require any of the three mechanisms. A House
bill introduced in 2011 and a similar bill introduced in 2013 would
create a presumption of contamination under Part 201 of NREPA,
the state’s environmental remediation statute. It is unclear how
the presumption could be rebutted. If the operator were found
responsible for the contamination, Part 201 would require cleanup
of hazardous substances. Another 2013 House bill would require

baseline testing in accordance with DEQ requirements.?!

1.2.3 Local Trends

Local governments have responded to public concern about
high-volume hydraulic fracturing in three ways. The first is through
non-binding statements of policy, such as passing resolutions
opposing hydraulic fracturing. The second is through control of
the location of wells and associated facilities, such as limiting
development to certain areas or requiring setbacks. And the third
is through regulations governing the manner of development, such
as restricting the “nuisance” impacts of noise, light, and increased
traffic; specifying technical standards; or even banning hydraulic
fracturing. By one count, local governments have adopted 360
measures that ban hydraulic fracturing or encourage state and

federal governments to do s0.%8



Some cities have adopted stringent controls on the location
of wells. Coppell, a city in Texas that overlies the Barnett Shale,
requires that oil and gas wells be sited in areas zoned light
industrial or agricultural, and set back 1,000 feet from habitable
structures, 300 feet from water wells, and 500 feet from water
conveyances.”? Arlington and Fort Worth, which also overlie the
Barnett Shale, require gas wells to be sited 600 feet from protected
uses such as residences, religious institutions, hospitals, schools,
and public parks, and 200 feet from water wells.?’? In Colorado, the
city of Longmont bans surface development in residential areas
and classifies disposal facilities as heavy industrial uses that must

be sited in industrial zoning districts.?"

These cities have also adopted stringent regulations on the
manner of development. Fort Worth, for example, requires gas
well operators to meet forty-one technical standards for on-site
activities; the standards include notifying the city gas inspector
and posting a sign at the well site at least forty-eight hours before
hydraulic fracturing operations begin.?? Other standards govern
noise, fencing and landscaping, clean up and maintenance, and
plugging and abandonment of wells.?’? Operators must maintain
insurance, including environmental pollution liability coverage of
$5 million per incident and well control liability coverage of $5 mil-
lion per incident, and demonstrate proof of financial responsibility

through a bond or letter of credit.?

The extent of local authority is contested in many states.?> Two law-
suits are underway in Colorado to challenge Longmont's authority
to regulate wells and ban hydraulic fracturing.?® A decision is
pending in the Pennsylvania Supreme Court in a case concerning
Act 13, which requires that all local ordinances regulating oil and
gas operations allow for the “reasonable development” of oil and
gas resources.””” The New York Supreme Court's Appellate Division
recently upheld two city ordinances banning hydraulic fracturing,?®
and an lllinois appellate court ruled that even a non-home-rule
unit of government may prohibit the drilling or operation of an
oil or gas well within its limits.?? But in Ohio, the state Appellate
Court recently struck down a city ordinance on oil and gas drilling
because it conflicted with the state regulatory program,? and in
West Virginia, a trial court held that the state regulatory program

preempted a town ordinance that banned hydraulic fracturing.?®'

CHALLENGES AND OPPORTUNITIES

here are three primary axes to consider when ana-
lyzing the policy and law of high-volume hydraulic
fracturing: the level of government, the policy/legal
actor, and the policy approach. Different types of

uncertainty affect all of these axes: scientific uncertainty, public

uncertainty, and uncertainty about the direction of policy and law.
The latter type of uncertainty stems from the rapid creation of law
by federal, regional, state, and local governments; the unsettled
balance between different levels of government; and ongoing liti-

gation on key issues.

2.1 The Division of Governmental Power

There are four levels of government that could make policies and
laws governing a high-volume hydraulically fractured oil and gas
well: federal, regional, state, and local. As discussed in the Status
and Trends section, the state is the primary regulator of oil and gas
development and its environmental impacts in Michigan. Some
activities are governed by federal laws, but there are also several
federal exemptions. Regional entities, such as those created by
the Great Lakes Compact and Agreement, have not entered the
fray.®2 And localities in Michigan are only beginning to assert a

role.

Our governmental system divides powers between the levels of
government in such a way as to match the scope and nature of the
particular problem. Federal authority to enact laws rests in specific
powers relating to national concerns, such as the power to regu-
late interstate commerce.? In contrast, states retain broad police
power to protect their residents’ public health, safety, and wel-

fare .28

Regional bodies exercise authority over a region as defined
by state members and approved by the U.S. Congress.® Local
governments regulate land uses within their own localities through
powers granted by the state.?®® Thus, there is an opportunity to
separate activities related to high-volume hydraulic fracturing and

“match” them to national, regional, state, and local powers.

Yet the division of power is not, in fact, so neat. Most federal
environmental laws, for example, take a cooperative federalist
approach that sets a federal floor for standards but delegates pro-
grams to the states.? Beyond these specific divisions of authority,
the reality is that federal, regional, state, and local governments
act within substantially overlapping spheres. Courts generally
uphold federal regulation of intrastate commercial activities and
their environmental effects when the activities in aggregate sub-
stantially affect interstate commerce, thus allowing both federal
and state environmental regulation of most activities.?®® Regional
entities employ state authority and may act under federal law.?
States have the authority to regulate land uses through zoning,

thus allowing both state and local regulation of such uses.?”

Beyond questions of legal authority, there is an ongoing debate
among legal scholars on the justifications for federal, regional,
state, and local government regulation of hydraulic fracturing and
its environmental effects.??? Among the justifications for federaliza-

tion are “spillover” effects on other states; a “race to the bottom”



between states; the importance of uniform standards to industry;
the benefits of pooling technical, scientific, and legal resources;
diverse interest group participation; and a national interest or
moral imperative.?> Among the justifications for decentralization
are improvements in democratic participation; better responses
to community preferences; the importance of local conditions; the
benefits of experimenting with different policy approaches through
the laboratories of many jurisdictions; and the spurring of competi-

tion among states to create economically efficient policies.?”®

2.2 The Policy and Legal Actors

There are three actors who could make policies and laws govern-
ing a high-volume hydraulically fractured oil and gas well: legis-
lative bodies, which create statutes, resolutions, and ordinances;
administrative agencies, which create regulations, guidance, and
statements of policy; and judges, who create common law through
cases. As discussed in the Status and Trends section, the primary
actors creating policy and law in Michigan are administrative agen-
cies, the DEQ and the federal EPA. While legislative bodies have
passed many statutes relating to oil and gas wells and environmen-
tal impacts, there are few provisions on hydraulic fracturing. The
U.S. Congress has exempted hydraulic fracturing in the SDWA and
considered new requirements in two bills; the Michigan Legislature
has considered several bills but not acted on them; and some local
governments have passed resolutions or ordinances. No state or
federal courts have applied Michigan common law to disputes

specifically involving hydraulic fracturing.

Given the high level of public interest in high-volume hydrau-
lic fracturing, one consideration is whether the actors are more
or less likely to create policies and laws reflecting majoritarian
preferences. From a traditional point of view, legislative bodies
should be most responsive to public concern—and thus make
more legitimate decisions—because the bodies are composed of
elected representatives.?* Administrative agencies are directed
by political appointees who answer to the elected President or
Governor and execute laws created by elected legislatures. But
the agencies are primarily composed of civil servants who are
less directly responsive to the voters, by virtue of not having to
stand for reelection.?® Particularly if administrative decisions are
made without public review, the decisions may lack legitimacy. By
the same logic, elected judges such as those in Michigan should
also be responsive to the public, although they act within a more
constrained environment than do legislators.?”® Deference to legal
precedent, for example, is designed to make significant changes

in law more difficult.

Among others, U.S. Supreme Court Justice Breyer has argued that
the larger the public concern, the more that the very responsive-

ness of decision-makers may result in irrational policies that spend

significant resources on insignificant risks.?” In this view, legislative
bodies are most likely to focus on the latest crisis rather than care-
fully consider how to address risk more generally.?”® Administrative
agencies, if they are insulated from the political agenda of the
elected executive and able to prioritize, can make more ratio-
nal decisions based on their scientific and technical expertise.?”
And appointed judges, unlike elected ones, will be more likely to
use their judicial expertise to resolve controversial disputes in a
neutral, fair manner, and to appropriately defer to the expertise
of agencies.*® Thus, administrative decisions that rely on techni-
cal and scientific expertise to prioritize risk may be preferable to

unconstrained decisions by legislators or elected judges.

There are other theorists who contend that the responsiveness
of decision-makers to public concern is itself subject to question,
particularly when there are significant private interests at stake.
Public choice theorists view legislative bodies as marketplaces in
which laws reflect the deals of private, well organized interests.>’
Legislators will respond to the intensity of preferences by making
deals with small groups who will be directly impacted by regula-
tion.3® Through a process known as “logrolling,” legislators trade
off votes with other legislators who have made their own deals.®
Similarly, some administrative law theorists argue that agencies
are naturally subject to “capture” by private regulated interests.®
The constant interaction between agency staff and the regulated
community is likely to lead the agency over time to privilege pri-
vate interests over diffuse public welfare.3® If administrative deci-
sion-making is opaque, subject to discretion, and without public
review, it may more easily result in decisions influenced by private
interests.®® Some of the EPA's decisions on hydraulic fracturing, for
example, have been attributed to agency capture.®” While there
has been less focus on the judiciary, the same arguments apply to

dealmaking and a form of capture when judges are elected.®®

2.3 The Policy Approaches

Finally, there are four primary policy approaches that could be used
to govern a high-volume hydraulically fractured oil and gas well:
“command-and-control” requirements, market-based initiatives,
“informational” regulation, and deterrence through court deci-
sions. As discussed in the Status and Trends section, the primary
means of regulating a high-volume hydraulically fractured well in
Michigan is through command-and-control requirements—either
prescriptive- or performance-based. For example, the state oil
and gas permitting program prescribes a set distance between a
production well and a freshwater well, and also mandates that an
operator use every reasonable precaution to prevent waste. The
practice of hydraulic fracturing itself, however, is regulated through

information provided to the state agency and to the public.

Command-and-control policies require the regulated actor to take



prescribed actions or to meet a certain level of performance.®” The
policies are usually based on substantive standards that employ
Market-based

policies seek to internalize environmental externalities and com-

environmental, health, or technology criteria.
pensate the affected public through taxes or trading schemes.®"°
In a looser sense, market-based policies may encourage private
bargaining that results in more efficient outcomes. Informational
policies require disclosure of private information to government
and to the public, with the goal of reducing risk.3"" Finally, court
decisions not only resolve a particular dispute, but “regulate”
by setting a standard of liability that deters other actors from the

unlawful activity.3'?

There is an extensive literature on the benefits and detriments of
each approach. Command-and-control policies are designed to
reach a particular environmental and/or public health outcome,
but do so through sometimes rigid mandates that can be paralyzed
by contested rulemaking and judicial challenges.*’® Market-based
policies are economically efficient if the market participants have
the right incentives, but may not adequately protect health and the
environment.3'* The policies also are not free from politics: there
must be politically unappealing decisions about the imposition of
direct costs. Informational policies can harness public pressure to
reduce health and environmental effects in a cost-effective man-
ner, but like market-based policies, they may not provide adequate
protection.’™ In addition, it is unclear how to best structure these
policies so they inform the public. And court decisions set morally
acceptable standards through tort law, but the standards may not
result in changes in private behavior if the expected costs posed

by lawsuits are less than the benefits of the activity.3'

The discussion of how to apply the policy approaches to the issue
of high-volume hydraulic fracturing is just beginning.3" In theory,
each risk-creating activity could be matched to the best policy.
Thus, activities with health and environmental risks that can be
controlled through standards could be addressed through com-
mand-and-control policies. Activities with clearly understood
costs and sophisticated participants could be addressed through
market-based policies. Activities that cause risks which can be
characterized through privately held data and communicated to
the public could be addressed through informational policies. And
activities that are difficult to control through regulation but cause
morally unacceptable, expensive injuries could be addressed
by the deterrence effect of court decisions. As an example, two
scholars have proposed addressing the risk of water contamina-
tion through a combination of command-and-control policy and
changes to the liability rules of tort law, with information disclosure

in a secondary role 3!

PRIORITIZED PATHWAYS FOR PHASE 2

ased on the above sections, the authors offer five

pathways for an analysis of policy options in Phase 2 of

the Integrated Assessment. The first prioritized path-

way—and the one the authors believe should be the
highest priority—is an analysis of the policy options for addressing
public concern about chemical use. The second pathway is an anal-
ysis of the policy options for public participation in governmental
decisions on hydraulic fracturing. The third pathway is an analy-
sis of the policy options for addressing contamination, including
both prospective and retrospective responses. The fourth pathway
is an analysis of the policy options for addressing the impacts of
water withdrawals. And the fifth pathway is an analysis of the pol-
icy options for addressing land use, both at the state and local
level. For each pathway, the analysis should weave the expertise
of the participating disciplines together with the challenges and
opportunities posed by governmental levels, policy actors, policy

approaches, and uncertainty.

3.1 Chemical Use

One of the most contentious issues in the debate surrounding
high-volume hydraulic fracturing is the scale of chemical use. The
precise risk to human health and the environment of this chemi-
cal use has not been quantified, and there is disagreement about
whether the risk may be lower or higher than other activities associ-
ated with high-volume hydraulic fracturing. The report of Basu (this
series) covers the issue in detail. But because the topic generates
significant public concern, see Hoffman and Wolske (this series), it

is an important subject of analysis in Phase 2.

As discussed above, Michigan is one of many states that have
chosen to address chemical use through the policy approach of
disclosure. In the last three years, twenty-one states have adopted
policies requiring disclosure of the constituents in hydraulic fractur-
ing fluid. The federal government has also proposed disclosure in
the federal FRAC Act and the BLM's rule. The specific information
required of well operators and the means of disclosure vary, but an
increasingly common state vehicle for disclosure is a website called

FracFocus.

The model for informational regulation in the context of chemical
use is the Toxics Release Inventory (TRI), created in 1986 as part of
the federal Emergency Planning, Control, and Right-to-Know Act.
Under the act, certain facilities are required to report releases of
toxic chemicals into the environment each year®'? The EPA then
places the information online so that members of the public can
learn about toxic releases in their community.3® Following the sur-
prising success of the TRI, legal scholars have debated the value

of informational regulation. But the literature on disclosure in the



context of chemical use in hydraulic fracturing is in its infancy.

Phase 2 should seek to establish a range of options for address-
ing public concern about chemical use, including a comparison of
disclosure to other policy options. In considering disclosure, Phase
2 should assess what information could be disclosed, to whom it
could be disclosed, when it could be disclosed, how it could be dis-
closed, and how it could be used. The analysis should also examine
the issue of trade secrets and the options for balancing the pro-
tection of intellectual property with environmental transparency.
Cross-disciplinary inquiry is essential to this study. It is important
to understand the environmental and human health hazards of the
various chemicals, and the areas of scientific uncertainty. It is also
important to understand the perceptions of risk among the public
and the ways in which risk could be communicated to inform deci-
sion-making. Finally, it is important to understand the economic
value of trade secrets so as to weigh the harms from varying levels
of disclosure. This analysis would benefit from additional empirical

studies on the effectiveness of different disclosure models.

3.2 Public Participation and Trust

As discussed in detail in Hoffman and Wolske (this series), there is
a wide gulf between the public perception of the risks of high-vol-
ume hydraulic fracturing and that of the oil and gas industry and
some regulators. The gulf is fueled by mistrust and conflicting
information. The authors suggest that Phase 2 include an analy-
sis of the policy options available to address this issue, including

options for public participation.

Unlike many environmental permitting programs, oil and gas well
programs do not historically give the general public the formal
opportunity to review and comment on permit applications, or
require agencies to respond to comments. As discussed above,
Michigan law gives local governments the opportunity to com-
ment, but not the general public. Moreover, the DEQ has used its
statutory authority to respond quickly to public concern, but in a

primarily informal manner and without formal public input.

In analyzing the policy options, it is important to distinguish
between public access to and review of information that pertains
to the environment, public health, and safety, and information that
pertains to the productiveness of the resource. Because of the
competitive nature of the industry, oil and gas well permitting pro-
grams often include protections for well data. Michigan’s program,
for example, requires that all well data and samples provided to
the DEQ can be held confidential for 90 days after well completion

at the request of the operator.®

There is a fairly well developed legal literature on public partici-

pation and transparency in the context of environmental law. This

includes the conflicting incentives of administrative agencies to
both involve the public and to avoid difficult formal processes.
There is, however, very little literature that focuses on public partic-
ipation or collaborative governance as it relates to oil and gas law.
Given the intense public concern, this topic would benefit from an
interdisciplinary approach. It is important to understand how mem-
bers of the public think about the risks of high-volume hydraulic
fracturing and the ways in which public participation could help or
hinder communication between the public and decision-makers. It
is also important to understand the technical information gathered

by oil and gas companies in exploration and development.

3.3 Contamination and Response

There have been high profile incidents of environmental contam-
ination from undiluted chemical additives, hydraulic fracturing
fluids, flowback, and methane, but the extent to which such con-
tamination is a significant problem is contested. See Basu (this
series). If contamination occurs, the people who are most likely
to be affected by the incidents—at least in the short term—are
surface owners or nearby landowners. The traditional remedy
for harm caused by environmental contamination is a tort claim.
Claims include trespass, nuisance, negligence and negligence per
se, and strict liability claims for an abnormally dangerous activity. In
the context of hydraulic fracturing, reported decisions have gener-
ally found against the plaintiffs.’?2 One reason—although certainly
not the only one—is that scientific uncertainty makes proving

causation very difficult.

The authors suggest that Phase 2 include an analysis of policy
options to address contamination. The cross-disciplinary inquiry
would combine contamination incidents and likely pathways, the
technologies that could be employed, and the policy and legal
tools. As discussed above, one way of responding to the challenge
of causation is to reduce the burden by creating a presumption of
liability and by requiring baseline testing of water wells. Another
way is to examine methods of fingerprinting hydraulic fracturing
fluids so as to trace the source of contamination. See Ellis (this
series). And yet another way is to look to leases and lease terms.
Landowners can bargain for environmental protections that go
beyond federal and state requirements, or the state can require

specific provisions be included in the lease.

Ideally, the analysis would be informed by research on leases
signed in Michigan and the ways in which they create a private
standard addressing contamination and hydraulic fracturing. There
is no comprehensive analysis of Northern Michigan leases and their
environmental terms. The producer form discussed above requires
the company to pay only for damages to growing crops,’® but this
term does not necessarily reflect what is in the final lease. In 2011,

the New York Times reviewed more than 111,000 leases in other



states and found that they varied significantly in the protections

they offered for water supplies, crops, and livestock.3

The analysis could also consider educational efforts. Michigan
State University Extension has a program devoted to educating
landowners—particularly farmers—about oil and gas leasing.?®
Starting in 2010, the program has held meetings at which Extension
educators, attorneys, oil and gas companies, and state officials
explain oil and gas development, state regulation, and the leas-
ing process. The Extension website includes fact sheets and other
materials, including a 2010 lease addendum with provisions on
water use, location of equipment, damages, and disposal wells.3

Owners may submit a question online, through “Ask a Expert.”3?

3.4 Water Use and Regulation

The scale of water use for high-volume hydraulic fracturing is
an important issue, and one that generates public concern. See
Hoffman and Wolske (this series). As discussed above, water with-
drawals for oil and gas operations are exempt from regulation
under Michigan’s water management law. The DEQ requires oper-
ators of high-volume hydraulically fractured wells to use the state
water withdrawal assessment tool, which may not fully address
the impacts of withdrawals on sensitive resources. See Burton and
Nadelhoffer (this series).
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'8 See, e.g., DNR, DNR Der'T Procebure 2315.15, OiL AND GAs LEASING Procepure (2001) (“It shall be the policy of the Natural Resources Commission (NRC)
to manage State-owned minerals in a manner that protects and enhances the public trust. . . . Minerals shall be developed in an orderly manner to
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' DNR, DNR Der'T PROCEDURE 27.23-14, supra note 6. The amount of direct leasing is quite small in relation to leasing through auction. Since 2004, the
number of direct leases has ranged from 11 (in 2012) to 50 (in 2008), while the number of auction leases has ranged from 566 (in 2004) to 3,302 (in 2011).
Minerals Management Section, DNR, Oil and Gas Leases Issued - FY2004 through FY2012 (Mar. 18, 2013) (on file with author). During the height of the
Utica/Collingwood leasing activity in 2010, the DNR issued 42 direct leases. Id.

2 DNR, DNR Der't Procebure 2315.15, supra note 18.

21 d.

2 Email from Thomas Hoane, Geologist, Minerals Management Section, DNR, to author (May 29, 2013).

2 DNR, PR4305, OiL anD Gas Lease para. 1.1 (2012).

2 WiLLiam & MEYers, supra note 1, § 218.5 (collecting cases).

2 Compare DNR, PR4305, OiL AND Gas Leask, supra note 23, para. C.2, with OiL AND Gas Lease (Paip Up) Form para. 3 (on file with author).
% Compare DNR, PR4305, OiL aND Gas Leasg, supra note 23, para. C.1, with OiL aND Gas Lease (Paip Up) ForM, supra note 25.
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% Compare DNR, PR4305, OiL AND Gas LeASE, supra note 23, para. G.2-.3, with OiL AND Gas Lease (PaiD Up) Form, supra note 25. If the two sides are not able

to reach an agreement, the state allows oil and gas development to proceed.

2 For mineral interests leased through auction, the state always uses its standard lease. Telephone Interview with Thomas Hoane, Geologist, Minerals
Management Section, DNR (June 5, 2013). For mineral interests leased directly, the state also uses its standard lease, but the royalty is increased to 3/16

and the bonus and primary term vary. Id.

% An important exception to this conclusion is that almost all private leases in Michigan are paid-up leases. Telephone Interview with Curtis Talley, Farm
Mgmt. Educator, Mich. State Univ. Extension (June 5, 2013).

31 Id. For example, owners in Michigan are now negotiating leases that prohibit surface development or specify the location and manner of such
development. Id.

32 See, e.g., Compton v. Fisher-McCall, Inc., 299 N.W. 750 (Mich. 1941).

33 MicH. Comp. Laws ANN. §§ 324.61503a, .61503b (West 2013). The general rule is that royalties should be paid on the value of the gas at the wellhead. To
ensure that owners will receive the benefit of this rule, the statute provides that the deduction of post-production costs must be clearly spelled out in the

lease.

3 See Office of Oil, Gas, and Minerals, DEQ, http://www.michigan.gov/deq/0,4561,7-135-3306_57064---,00.html (last visited Aug. 22, 2013) (follow the
“List of high volume Hydraulic Fracturing active permits and applications” hyperlink under “Maps showing the distribution of hydraulically fractured

wells in Michigan”).
% |d.; Email from Rick Henderson, Field Operations Supervisor, Office of Oil, Gas, and Minerals, DEQ, to author (Aug. 19, 2013).

% Press Release, DNR, State Oil and Gas Lease Auction Sets Historic Record for Revenue (May 6, 2010).


http://www.michigan.gov/documents/deq/ogs-oilandgas-mineral-rights_257977_7.pdf
http://www.portal.msue.msu.edu/objects/content_revision/download.cfm/revision_id.576752/workspace_id.28369/Landowner%2520Information%2520for%2520Oil%2520%26%2520Gas%2520Leasing.pdf/
http://www.portal.msue.msu.edu/objects/content_revision/download.cfm/revision_id.576752/workspace_id.28369/Landowner%2520Information%2520for%2520Oil%2520%26%2520Gas%2520Leasing.pdf/
http://www.michigan.gov/deq/0%2C4561%2C7-135-3306_57064---%2C00.html

¥ Telephone Interview with Curtis Talley, supra note 30. See also Oil and Gas, MicH. STATE UNiv. EXTENSION, http://msue.anr.msu.edu/program/info/
oil_and_gas (last updated Apr. 17, 2013) (follow “Oil and Gas Lease Addendum” hyperlink under “Fact sheets and publications,” “From MSU Extension”
for an actual 2010 addendum).

*® See, e.g., Brian Grow & Joshua Schneyer, Chesapeake, Encana Sued in Civil Antitrust Action, ReuTers (Feb. 25, 2013).
3 d.

4 Joshua Schneyer & Brian Grow, Special Report: Energy Giant Hid Behind Shells in “Land Grab”, Reuters (Dec. 28, 2011); Telephone Interview with
Susan Topp, Attorney (Aug. 21, 2013).

41 MicH. Comp. Laws ANN. § 324.61501-61527 (West 2013).
42 |d. §§ 324.61504-.61505. The Office of Qil, Gas, and Minerals in the DEQ administers the program, led by the chief or assistant supervisor of wells.
4 d. §§ 324.61501(q). In the statute, “waste” is defined as “underground waste,” “surface waste,” and “market waste.”

# |n the interests of space, this report focuses on the text of laws and policies, not on the extent of compliance and enforcement. One recent study
compared the violations of hydraulically fractured Antrim wells in Michigan to violations of unconventional wells in Louisiana, Mexico, and Texas. Hannah
Wiseman, Fracturing Regulation Applied, 22 Duke EnvTL. L. & PoL'y F. 361 (2012). Almost all of the Michigan violations were minor, involving signs and
labeling, site maintenance, and surface spills of non-produced water. Id. at 374-75. In other states, violations were more likely to involve permitting,
reporting, pits, and surface spills of produced water. Id. The authors theorize that “all of the most common violations are readily identifiable via a quick
survey of the site. Although other incidents, such as groundwater contamination and air quality impacts, may in fact occur less often, these violations’
lower frequencies may also be a function of their difficulty to detect.” Id. at 377. One area of further research thus could be a comparison of the compli-
ance of high-volume hydraulically fractured wells in Michigan with Antrim wells and with wells in other states.

4 MicH. Comp. Laws ANN. § 324.61525 (prohibiting a person from drilling or operating an oil and gas well without a permit).
“Id.

47 MicH. AbMIN. CopE r. 324.212 (2013).

4 Id. at r. 324.210(3)(a)(ii)-(iii).

4 d. atr. 324.201(3).

% A weekly list of oil and gas permits applied for, issued, and updated is available at Weekly Oil & Gas Permit List, DEQ,
http://www.michigan.gov/deq/0,4561,7-135-3311_4111_4231-121842--,00.html (last visited Aug. 22, 2013).

5T MicH. Comp. Laws ANN. § 324.61525.

2 The statute requires all well data and samples provided to the DEQ be held confidential for 90 days after well completion if requested by the operator.
Id. § 324.61506(d). Presumably, the DEQ considers information in the permit application subject to this confidentiality provision.

53 1d. § 324.61525; MicH. Apmin. Copk r. 324.201(d).

5 MicH. Comp. Laws ANN. § 324.61525.

% Interview with Hal Fitch, Chief, Office of Qil, Gas & Minerals, DEQ (May 20, 2013).
% MicH. AbmiN. CoDE r. 324.418(b).

¥ See OOGM Forms for Oil & Gas Permits and Operations, DEQ, http://www.michigan.gov/deq/0,4561,7-135-3311_4111_4231-9207--,00.html (follow
"EQP 7130" hyperlink next to “Record of Well Completion” for completion report form).

%8 DEQ, Supervisor of Wells Instruction 1-2011, High Volume Hydraulic Fracturing Completions (2011).
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1 MicH. AbmiN. Copk r. 324.201(2) (2013).
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CE (Ingham Cnty. Mich. Cir. Ct. 2012) (upholding DEQ decision); Hughes v. DEQ, No. 312902 (Mich. Ct. App. May 24, 2013) (denying DEQ’s motion to
dismiss).

¢ Office of Oil, Gas, and Minerals, DEQ, supra note 34; Email from Rick Henderson, Field Operations Supervisor, Office of Oil, Gas, and Minerals, DEQ,
to author (Aug. 22, 2013). Twenty-two vertical wells have been permitted, of which twenty are associated with a horizontal well.

é Id.
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¢ |d. § 324.61513; MicH. AbmiN. Cope r. 324.301 (2013).
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71 MicH. Comp. Laws ANN. § 324.61513; MicH. AbmiN. Cobe r. 324.303(1).

72 MicH. Comp. Laws ANN. § 324.61513; MicH. AbmiN. Cobe r. 324.303(2).

73 MicH. Comp. Laws ANN. § 324.61513; MicH. Apmin. Cobpe r. 324.303(2).

74 MicH. Comp. Laws ANN. § 324.61513; MicH. AbmiN. Cope r. 324.304. Established practices and industry standards suggest that actual well costs and
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acres in the drilling unit. See Savoy Energy, No. 03-2012, 2012 Mich. ENV LEXIS 4, at *10-11 (May 23, 2012); Jordan Dev. Co., No. 01-2012, 2012 Mich.
ENV LEXIS 2, at *9-10 (Mar. 12, 2012).

7> MicH. AbMiN. Cope r. 324.1206(1).

76 |d. at r. 324.1206(4).

7 Telephone Interview with Hal Fitch, Chief, Office of Qil, Gas & Minerals.
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8 DEQ, Special Order No. 1-73, amended (June 23, 1975), available at
http://www.michigan.gov/documents/deqg/ogs-oilandgas-spacing-1-73-amended_258024_7.pdf.

8 The Initiative of the Supervisor of Wells for an Order to Fix the Spacing of Gas Wells in the Utica Shale Formation and the Collingwood Shale
Formation, Order No. 12-2010 (Supervisor of Wells 2012).

8 See, e.g., Devon Energy Prod. Co., No. 08-2012 (Supervisor of Wells Sept. 7, 2012).
8 /d.
8 Id. at 4-5.

% Compare id. at 11-12 (estimating costs of Utica/Collingwood well at $11 million and setting risk premiums at 400% of actual drilling costs and 300% of
actual completion costs), with Savoy Energy, supra note 74, at *17-18 (estimating costs of Trenton well at $1.5 million and setting risk premiums at 300%
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8 MicH Comp. Laws ANN. § 324.61506 (West 2013).

87 MicH. ApmiN. Cope r. 324.301(1)(b)(v) (2013).

8 Id. at r. 324.301(1)(b)(vi).

8 DNR, PR4305, OiL aND Gas LEas, supra note 23, para. .4
9 MicH. Comp. Laws ANN. § 324.61505a.

7142 U.S.C. § 15941 (2006) (“No Federal or State permit or lease shall be issued for new oil and gas slant, directional, or offshore drilling in or under one
or more of the Great Lakes.”).

72 DNR, PR4305, OiL AND Gas Leasg, supra note 23, para. |.4.

7 See OOGM Forms for Oil & Gas Permits and Operations, supra note 57 (follow “EQP 7200-19" hyperlink next to “Environmental Impact Assessment”
for form).

% Id. (follow "EQP 7200-21" hyperlink next to “Antrim Project Environmental Impact Assessment” for form).
% See MicH. ApmiN. Cope r. 324.201(2)(f) (requiring only the filing of an environmental impact assessment form).
% MicH. Comp. Laws AnN. § 324.30508 (West 2013).

7 |d. § 324.35304.

% Id. § 324.36502. Information developed regarding T&E species is identified in or attached to the Environmental Impact Assessment. Environmental
Impact Assessment, Form EQP 7200-19, available at http://www.michigan.gov/deq/0,4561,7-135-3311_4111_4231-9207--,00.html.

% MicH. Comp. Laws AnN. § 324.30102.
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http://www.michigan.gov/documents/deq/ogs-oilandgas-spacing-1-73-amended_258024_7.pdf
http://www.michigan.gov/deq/0%2C4561%2C7-135-3311_4111_4231-9207--%2C00.html

101 MicH. Comp. Laws ANN. § 324.30509.
10240 C.F.R. §§ 122.21(c)(1), 122.26(b)(15)(i), (e)(8) (2013).

10333 U.S.C. § 1342(1)(2) (2006) (exempting “discharges of stormwater runoff from . . . oil and gas exploration, production, processing, or treatment
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cable requirements, see Hannah Wiseman & Francis Gradijan, Regulation of Shale Gas Development, Including Hydraulic Fracturing 22 (June 15, 2012)
(unpublished manuscript), http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1953547.
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Wells, not to county or municipal enforcing agencies. MicH. Comp. Laws ANN. § 324.9115(3). But the standards for a soil erosion and sedimentation plan
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105 See 16 U.S.C. § 1531(a)(1)-(2) (declaring it unlawful for “any person” to “take” endangered fish or wildlife or “remove, cut, dig up, or damage or
destroy [endangered plants] . . . in knowing violation of any law or regulation of any State or in the course of any violation of a State criminal trespass
law”); 16 U.S.C. § 703 (declaring it unlawful to “take” a migratory bird, which the Fish and Wildlife Service has interpreted to include effects on habitat).
Whether the Migratory Bird Treaty Act requires intent or purpose to take a migratory bird is disputed. One federal district court recently ruled that
maintaining a pit at a well site that attracts and kills migratory birds is not a violation of the act, but other courts have found unintentional activity to be a
"taking.” See United States v. Brigham Oil & Gas, 840 F. Supp. 2d 1202, 1211 (D.N.D. 2012).

1% DNR, PR4305, OiL aND GAs LEASE, supra note 23, para. |.2.
97 |d. para. I.3.
1% |d. para. |.6.

109 MicH. Comp. Laws ANN. §§ 324.32701(aa), 324.32721 (West 2013). A large quantity withdrawal is defined as "1 or more cumulative total withdrawals
exceeding 100,000 gallons of water per day average in any consecutive 30-day period that supply a common distribution system.”

10 |d. § 324.32727 (exemption for “withdrawal undertaken as part of an activity authorized by the department” under Part 615, which governs oil and gas
wells).

" DEQ, Supervisor of Wells Instruction 1-2011, supra note 58. By its terms, the instruction only addresses groundwater withdrawals. The rules prohibit
operators from using surface waters for drilling fluids, but do not address the use of surface water for hydraulic fracturing fluids. See MicH. AbmiN. CODE r.
324.404 (2013).

"2 DEQ, Supervisor of Wells Instruction 1-2011, supra note 58.

3 d.

4 d.
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118 MicH. Comp. Laws ANN. § 125.3207.
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120 The localities that support bans are the townships of Cross Village, Orangeville, Reno, Thornapple, and Yankee Springs; the cities of Dearborn
Heights, Detroit, Ferndale; and the counties of Ingham and Wayne. The township of Burleigh supports moratoria. The City of Southfield and Waterford
Township have passed resolutions urging further federal regulation and analysis. See Local Actions against Fracking, Foop & WATER WATCH,
http://foodandwaterwatch.org/water/fracking/fracking-action-center/local-action-documents/ (last visited Aug. 22, 2013).

121 Township of Courtland, Resolution No. 2013-08, Moratorium on Issuance of Permits for Oil and Gas Related Activities (June 5, 2013); Township of West
Bloomfield, Moratorium Resolution (Aug. 20, 2012) (imposing moratorium on any township actions related to drilling operations from September 1, 2012,
to February 28, 2013); Jim Harger, Fearful of ‘Fracking,” Kent County Township Adopts Moratorium on Oil and Gas Drilling, MLive (May 16, 2013), http://
www.mlive.com/business/west-michigan/index.ssf/2013/05/fearful_of_fracking_kent_count.html.

122 See, e.g., Press Release, FLOW, FLOW Local Ordinance Program Brings Fracking Protection to Two Michigan Townships (May 23, 2013); OLsoN &
KirkwooD, HORIZONTAL FRACTURING FOR OIL AND GAS IN MICHIGAN: LEGAL STRATEGIES AND TooLs FOR COMMUNITIES AND CITIZENS (2012).

123 For a pessimistic view of the extent of local authority, see Ford J.H. Turrell, Frack Off! Is Municipal Zoning a Significant Threat to Hydraulic Fracturing
in Michigan?, 58 WavNEe L. Rev. 279 (2012).

24 MicH. Comp. Laws ANN. § 324.61506(c) (West 2013).
125 MicH. ApmiN. CoDpE r. 324.402 (2013).
126 |d. at r. 324.408(1).
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135 See Letter from Henry A. Waxman, Ranking Member, S. Comm. on Energy & Commerce, to Lisa Jackson, Adm'r, U.S. EPA (Jan. 31, 2011).
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% DEQ, Supervisor of Wells Instruction 1-2011, supra note 58.
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4249 C.F.R. §§ 171-80 (2013).

3 DEQ, Supervisor of Wells Instruction 1-2011, supra note 58. In March 2012, the U.S. Occupational Safety and Health Administration amended the
Hazard Communication Standard that governs MSDSs and renamed the document a “Safety Data Sheet,” or SDS. 29 C.F.R. § 1910.1200(g).

144 14

% Hydraulic Fracturing in Michigan, MicH. Dep'T oF ENvTL. QUALITY, http://www.michigan.gov/deq/0,4561,7-135-3311_4111_4231-262172--,00.html (last
visited Aug. 22, 2013).
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14742 U.S.C. 8§ 11021(b), 11022(b) (2011); 40 C.F.R. § 370.10(a)(2)(i).

14 See 40 C.FR. § 370.10(a)(1) (requiring reporting for extremely hazardous substances if they are present at the facility in amounts greater than 500
pounds or the threshold planning quantity, whichever is less).

% Encana Oil & Gas (USA) Corp., Tier Il Emergency and Hazardous Chemical Inventory, State Wilmot 1-21 (2011) (on file with author). Because the MSDSs
that Encana submitted to DEQ for the hydraulic fracturing fluid additives used in the well do not list diesel, the diesel on the inventory was presumably
used for fuel. See Hydraulic Fracturing in Michigan, supra note 145 (follow “State Wilmot 1-21" hyperlink under “Additional well specific information”).

150 MicH. ApminN. Cope r. 324.1010 (2013).
51 Email from Hal Fitch, Chief, Office of Qil, Gas & Minerals, to author (May 30, 2013).

152 Oil and Natural Gas Sector: New Source Performance Standards and National Emission Standards for Hazardous Air Pollutants Reviews; Final Rule, 77
Fed. Reg. 49,490 (Aug. 16, 2012) (to be codified at 40 C.F.R. pts. 60, 63).
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199 |d. at r. 324.102(f).

70 |d. atr. 324.701.

71 DEQ, Supervisor of Wells Instruction 1-2011, supra note 58.

172 MicH. AbmiN. Cope r. 324.407. Below the base of the Detroit River Anhydrite, only cuttings and the solid fraction of drilling muds may be placed in the
pit. Id. at r. 324.407(7)(b)(4).

3 |d. at r. 324.503.
V4 d. at r. 324.1008(7).
5 Id. at . 324.1008(2), (5).

176 |d. at r. 324.1008(4). Spills of flowback, produced water, and other wastes of less than 42 gallons are excepted from reporting if the permittee is on site
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7 Id. at r. 324.1006 (requiring clean up of brine but not chemical additives); MicH. Comp. Laws ANN. § 324.20126 (imposing liability for releases of
hazardous substances and exempting severed mineral interest owners from liability if they did not cause release).

7842 U.S.C. § 9607 (2006) (imposing liability under Comprehensive Environmental Response, Compensation, and Liability Act, known as “Superfund,”
for designated sites).
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% Fracturing Responsibility and Awareness of Chemicals (FRAC) Act, H.R. 2766, 111th Cong. (2009); Fracturing Responsibility and Awareness of
Chemicals (FRAC) Act, S. 1215, 111th Cong. (2009); Fracturing Responsibility and Awareness of Chemicals (FRAC) Act, H.R. 1084, 112th Cong. (2011);
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