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September 27, 1989

Dear Friend,

The o0il and gas industry is an essential element to
Montana's economy and I am a strong advocate for sound
development of our natural resources.

This programmatic environmental impact statement, which
includes an environmental checklist and direction for the Board
staff to consult with other public land managers on some permits,
helps to usher in a new era in oil and gas permitting in Montana.

In this, our Centennial Year, we are honoring Montana's past
and her future. As we celebrate our 100th birthday, we all have
recognized how Montana has changed over the years. Our people
have changed, our policies have changed, and our values have
changed.

So it is natural that the permitting process for o0il and gas

development also change. The Board's recent decision on
permitting, coupled with this document, take great strides to
ensure that drilling permits will continue to be approved in a
reasonable and responsible manner, and will be done with proper
public involvement and proper respect for the environment.

No document is perfect, and no document which suggests
change is uniformally embraced by the public or industry. But I
commend the Board for their work on this document, I support the
document itself, and I continue to support our oil and gas ‘
industry.

Sincerely,

O Qg

STAN STEPHENS
Governor
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CHAPTER ONE
INTRODUCTION

In January 1989, the Board of Oil and Gas Conserva-
tion (Board), with assistance from the Department of Natural
Resources and Conservation (DNRC), released the draft Pro-
grammatic Environmental Impact Statement on Oil and Gas
Drilling and Production in Montana (PEIS). Following re-
lease of the draft PEIS, an initial 60-day comment period was
extended an additional 45 days. The Board held three public
meetings on the draft PEIS—February 22 in Billings, March
1 in Sidney, and March 8 in Great Falls. Written comments
on the draft PEIS were accepted until May 15, 1989.

The 1989 Montana Legislature passed Senate Bill 201,
which gave the Board until December 31, 1989, to complete
the PEIS and adopt a process to review drill permits in com-
pliance with the Montana Environmental Policy Act

(MEPA). Senate Bill 201 provided the Board with 6 more
months to consider the options presented in the draft PEIS
and to select a process that would implement MEPA compli-
ance on January 1, 1990.

This final PEIS summarizes, updates, and revises the
draft PEIS on the basis of comments received and the
Board’s wishes regarding a process that will provide prompt
and efficient review of drilling permits maintaining environ-
mental protection. :

Following release of the final PEIS, written comments
will be accepted for 15 days. The Board will hold a public
meeting in Billings on December 28, 1989, to adopt the pro-
grammatic EIS.






CHAPTER TWO
SUMMARY OF THE DRAFT PEIS

INTRODUCTION

The Programmatic Environmental Impact State-
ment on Oil and Gas Drilling and Production in Montana was
prepared under the direction of the Office of the Governor
according to the requirements of Senate Bill 184 as passed by
the 1987 Legislature. The legislation temporarily exempted
the Board of Oil and Gas (Board) from the requirements of
the Montana Environmental Policy Act (MEPA) when issu-
ing permits to drill for oil or gas. The exemption, which was
extended by Senate Bill 201 in 1989, will remain in effect
until the Board adopts a version of the PEIS to guide the
Board in bringing the permit issuance process into compli-
ance with MEPA, but no later than December 31, 1989.

The purpose of the programmatic EIS is to provide a
_quick and efficient reference document and to discuss meth-
ods for the Board to use in integrating MEPA into its decision
making. In most cases, the drilling of an individual oil or gas

well does not cause major adverse impacts to the environ-
ment if proper care is taken in well siting and construction,
proper disposal of drilling fluids and other wastes, and if safe
drilling practices and proper reclamation are used. Other
than these considerations which are applicable to all drilling
operations, the potential for adverse impacts is almost en-
tirely dependent on the sensitivity of individual drilling loca-
tions. The potential for impacts increases when the length of
time and size of drilling rig necessary to drill a particular well
increases, particularly in sensitive settings. In some cases,
environmental conditions signal the need for special precau-
tions.

Major adverse environmental effects are most likely
when a wildcat drilling operation leads to discovery of a
commercially producible oil or gas reservoir and. full-field
development commences in a previously undeveloped area.

OIL AND GAS DRILLING AND PRODUCTION OPERATIONS

The Board’s authority over the exploration and pro-
duction of oil and gas in Montana begins with the Board’s
decision of whether to issue a permit to drill. For decision
making purposes, the Board has divided the state into seven
regions on the basis of drilling and production characteris-
tics. The regions are the Big Horn Basin, Powder River
Basin, Central Montana, Williston Basin, Northern Montana,
the Disturbed Belt, and Western Montana. Wells in each
region can be considered typical on the basis of several crite-
ria, primarily depth and hazards to drilling or production.
For example, a 12,000 foot well is typical of the Williston
Basin, while wells in Central Montana tend to be less than
4,000 feet.

SITING AND CONSTRUCTION

Different depths of drilling require different types of
equipment. In Northern Montana where wells normally
reach only 1,000 to 2,000 feet, a portable truck-mounted rig
is usually used. These rigs require only about four or five
truckloads of equipment and a single derrick about 70 feet
high. In the Williston Basin, by contrast, the deeper drilling
rigs require 20 to 50 loads of equipment and a derrick 150 to
170 feet high.

Access roads and drilling sites vary according to the -
size of the rig. Shallow wells usually require 1/2 acre or less
for the drill site, whereas very deep test holes such as those in
Western Montana may require as much as 6 acres.

An earthen “reserve” pit is excavated near a rig. The
size and location of this pit are determined in part by the
depth to be drilled. The pit serves as storage for drilling
fluids and a receptacle for drill cuttings and other solids re-
moved from the circulating system. Requirements and the
necessity for lining the reserve pit often depend on the type of
drilling fluid, its chemical contents, the permeability of mate-
rials, and depth to groundwater at the location.

For wells where air is used as the drilling fluid, the pit
is used to contain drill cuttings and any water encountered
during drilling. It also is used as a flare pit in the event natu-
ral gas is encountered. In some areas, particularly Central
and Northern Montana, working pits are excavated in addi-
tion to the reserve pits. The working pits are used to hold
drill mud that is circulated through the mud system. Mud
from the pit is pumped down the well, and then circulates
through the system back to the pit. Other excavations near
the rig often include a small trash pit for collection of mud
sacks and other trash generated on site. Privy pits or holes



and sometimes sewage containment tanks are installed, de-
pending on the anticipated duration of occupancy.

After the road and drill pad are built and the reserve pit
excavated and lined, the rig is trucked in and rigged up. A
30-foot string of large diameter (24- to 36-inch) conductor
pipe is installed first. Once the conductor pipe is in place, the
rig drills the “surface hole.” The surface hole normally is
lined with surface casing set to at least 150 feet, or 5 to 10
percent of the anticipated well depth. The setting depth is
selected to protect freshwater aquifers, and to provide a
competent seat for additional casing strings which are me-
chanically attached to the top of the surface casing. To fur-
ther protect groundwater, the surface hole normally is drilled
with clear water and with the native mud that forms in the
process of drilling through natural clay-bearing formations.
Sometimes the native mud is lightly treated with bentonite to
enhance its usefulness for drilling.

DRILLING MUDS

Drilling fluids used in Montana range from air or un-
treated fresh water to expensive and complex emulsion mud.
Drilling fluid serves several purposes and its composition
usually is a compromise among the desirable and undesirable
qualities. Drilling fluid lifts the cuttings from the hole, lubri-
cates and cools the bit, provides pressure to control the influx
of fluids from formations that are penetrated, and builds a
hole-stabilizing filter cake to control caving and loss of drill-
ing fluid to porous zones.

~ Most liquid-drilled wells in Montana, except for those
in the Williston Basin, are drilled with a freshwater-ben-
tonite-clay mud system. This mud can be easily adjusted for
viscosity, weight, and strength by addition of clay or water.

Additives are used to produce various qualities in drill
mud. Such additives may include corn starch to reduce fluid
loss to rock formations, barite to increase fluid weight, or
caustic soda to control acidity. Other additives may be used
to thin or thicken the mud, lubricate the bit, inhibit pipe cor-
rosion, and prevent bacterial action in the mud system.

In the Williston Basin, saltwater-based muds are used
below the surface casing to avoid washing out or dissolving
the salt-bearing formations encountered in drilling in this
area.

BLOWOUT PREVENTION PROCEDURES
AND EQUIPMENT

Blowout prevention (BOP) equipment is used to pre-
vent the loss of control of a well while drilling. This loss of
control can occur when the well encounters formations with
high-pressure fluids, which can be oil, gas, water, or acombi-
nation of these. These fluids normally can be kept out of the
well bore by the weight of the drilling fluid, but if the fluid is
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not dense enough, they may enter the well. Natural gas is the
most common fluid encountered, and the most difficult to
control. The gas is compressed by the pressure at depth in the
well, and when it travels up the well toward the surface it
expands as the pressure decreases. This expansion displaces
mud and further reduces the pressure in the well, allowing
more gas to enter the well. If not controlled, this gas can
cause the well to blow out, pushing all the mud out of the
hole.

In areas already producing oil or gas, Board rules re-
quire use of blowout prevention equipment sufficient to meet
the known conditions. For exploratory wells in regions
where conditions are not known, the Board requires an array
of blowout preventers sufficient to meet any foreseeable situ-
ation.

WELL COMPLETION

If a completed well appears capable of commercial
production, the drilling rig runs production casing into the
hole. A well’s production is usually tested for 10 to 30 days
before permanent surface equipment such as tank batteries
are installed. ‘

PRODUCTION

A well can produce either gas or oil, or both. Oil wells
generally require more surface equipment than gas wells.
Individual wells may have their own tank batteries consist-
ing of two or three storage tanks for oil, a water tank, and a
heater-treater. The heater-treater is used to separate the wa-
ter that often is produced along with the oil. The tanks pro-

vide storage for several days’ production. In fields where all

the owners share in the total production, one or more consoli-
dated tank batteries may serve the entire field.

The size of oil and gas fields in Montana can vary
widely from the one well field to multiple wells within a
field. The type of geologic feature or structure contributes
greatly to the size of any particular oil or gas field. In fields
with more than one well, the spacing of wells is based on the
amount of subsurface that one well can efficiently and eco-
nomically drain. Gas wells typically require spacing based
on one well per 320 or 640 acres, or 1 to 2 wells per section.
Oil wells usually require more wells to drain a subsurface
area than do gas wells. In Montana, oil wells usually are
spaced 160 or 320 acres, or 2 to 4 wells per section, although
shallow oil fields may require 40- or 80-acre spacing per
well. '

Some oil wells flow without pumping, and these usu-
ally do not require any surface equipment other than a well-
head and valves to control the flow. Once a well stops flow-
ing, some method of artificial lift must be employed. Natural
gas may be injected to lighten the fluid and renew the flow, or

any of several types of pumps may be installed. Such pumps
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may be electric or hydraulic submersible, or a mechanical

rod pump. The rod pump is the familiar “rocking horse”

type, which may be powered by electric or internal combus-
. tion power units. The deeper the well, the bigger the unit.

DISPOSAL OF PRODUCED WATER

The water produced from oil and gas wells in Montana
ranges from relatively fresh to much more salty than sea
water. Most salt water is disposed of in injection or disposal
wells. Some of the fresher water is stored in earthen pits and
allowed to evaporate. Water of an acceptable quality can be
discharged for beneficial use on the surface, if proper ap-
provals are obtained.

WELL ABANDONMENT AND SITE
RESTORATION '

Dry holes are normally plugged immediately upon
completion of the well. Cement is placed through the drill
string to plug off the wellbore where it penetrates porous
formations, or as necessary to ensure at least one plug every
2,500 feet. A plug is set at the bottom of the surface casing,
and another at the top. A length of 4-inch pipe is usually left
to extend 4 feet above general ground level to mark the loca-
tion of the hole. Six feet of this pipe is embedded in the
cement of the surface plug. If the surface owner does not
wish the dry hole marker to be installed, the surface casing
will be cut off at least 3 feet below ground surface and closed
with a welded plate above the cement plug.

Surface restoration begins after the drilling rig and
equipment is removed from the site. Typically, a period of
time is allowed for the liquids in the reserve pit to evaporate.
An alternative is to skim liquids from the pit, load them into
trucks, and haul them to a disposal well or to another drilling
operation for use as drilling fluid. In the case of dry holes,
fluids may be pumped back down the hole as part of the plug-
ging operation. In cases where the drilling fluid is a nontoxic
freshwater-clay combination, the landowner may request
that the pit contents be used to line stock ponds or dams.
Sometimes, a small amount, less than a barrel, of 0il residue
will be left after the water is removed from the pit. This oil is
skimmed or suctioned up and removed.

After the fluids have been removed, the pit is filled in.
Dirt is mounded on top to allow for settling. Muds normally
are left in the pit. In the Williston Basin, it is common to tear
or break the pit liner after the top water has been removed,
then dig trenches to drain any remaining fluids, and conclude
by backfilling the pit.

Along the Cedar Creek Anticline, the pit liners are
commonly folded in and buried with the contents intact. The
Cedar Creek area is pasture land, and the soils are dry, so the
buried muds do not tend to remain soggy or present problems
to the surface owner. Once the pit is backfilled, topsoil that
was saved during excavation is reapplied and the surface is
reseeded to the owner’s specifications.

ROLES AND RESPONSIBILITIES FOR OIL AND GAS ACTIVITIES

Before drilling an oil or gas well, an operator must file
a notice of intent to drill with the Oil and Gas Conservation
Division, and must receive a drilling permit from the Board
of Oil and Gas Conservation. The Division acts as staff to the
Board in processing the application.

Before a drilling permit is issued, the Division checks
to see that a bond is on file with the Helena office to ensure
that the operator will properly plug and abandon the well.
Under established procedures, the drilling permit is issued if

the notice from the applicant contains the required informa-
tion and meets the established rules on bonding, spacing,
setting of surface casing, and public notice.

“Although the Board’s authority covers all land in
Montana, other agencies have various degrees of control
over land they manage and lease, or have overlapping re-
sponsibilities with the Board regarding certain air and water
quality or waste disposal questions.

DESCRIPTION OF IMPACTS AND MITIGATING MEASURES

The potential impacts from drilling vary for different
wells and different parts of the state. Most wells are not
expected to create problems if considerations such as the
length and type of operation and characteristics of the site or
location are weighed properly when the drilling is approved.

ECONOMIC & PUBLIC SERVICE EFFECTS

Oil and gas activity has produced significant benefits
for the Montana economy. It contributes substantial reve-

nues to state and local governments and the state’s educa-
tional systems. The industry provides notable income for
workers, mineral owners, and other businesses and their
employees. The industry also is subject to boom/bust cycles
which contribute to problems for local and regional econo-
mies and to problems for local governments in providing
public services. Natural gas exploration and development has
had less social and economic effect than the effects attributed
to oil exploration and development.
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The degree to which impacts of oil and gas develop-'

ment can affect local economic and local government and
school situations is influenced by the scale and duration of
development activities and the sizes of communities being
affected. Well depth (deeper wells employ more personnel),
the number of wells being drilled and the duration of devel-
opment activities affect the extent of local economic and
population changes. Because of their more diversified
economies and tax bases and better developed service infra-
structures, Montana’s larger cities are best able to deal with
the consequences of moderate-to-large changes in economic
activity and population.

Actions by local governments, schools, and businesses
can lessen the disruptive effects that can accompany oil and
gas development. Strategies for coping with the effects of
development should be based on the best available informa-
tion regarding industry activities and plans, and an under-
standing of the cyclical nature of oil and gas development.

AIR QUALITY

Most individual wells do not produce pollutants in
quantities or concentrations that would violate ambient air
quality standards or trigger the need for an air quality permit.
The oil and gas-associated air pollutants most likely to cause
problems include nitrogen dioxide, hydrogen sulfide, sulfur
dioxide, and other sulfur compounds. The likelihood of
problems occurring and severity of their adverse effects de-
pends on conditions, such as the duration of drilling and
types of equipment used; the concentration of hydrogen sul-
fide in the gas, associated gas or oil; the volume of produc-
tion; proximity of residences, public roads or areas acces-
sible to the public; proximity of Class I or other sensitive
areas where air quality degradation is especially problematic;
and local terrain and meteorological conditions.

HEALTH, SAFETY, AND NOISE

The oil and gas industry has developed an extensive
array of specialized equipment and procedures to ensure
proper control and operation of wells. Also, contingency
plans may be prepared in sensitive locations to identify the
actions that would be taken to respond to a hydrogen sulfide
emergency and protect the public.

Effects on human health and safety from oil and gas
drilling and production results primarily from loss of control
of a well and, where hydrogen sulfide is present, the possibil-
ity of a major blowout or pipeline rupture exposing the public
to elevated and possibly lethal concentrations of the gas.

Well blowouts are extremely rare, but where concen-
trations of the gas and flow volume are relatively high, and
where residences or urban centers are relatively close to a
well, the consequences of a blowout could be highly adverse.

Drilling and production operations can produce noise
levels that exceed those typically found in many rural areas
of Montana. Still, the level of noise affecting nearby resi-
dents can often be mitigated to acceptable levels through use
of mufflers, sound screens, auxiliary brakes when stopping
the draw works, by choice of drilling rigs, and by orienting
the rig to reduce sound levels in the direction of residences.

WILDLIFE AND FISHERIES

In most cases, an individual well drilling operation
will not create significant long-term adverse effects on wild-
life if the well turns out to be a dry hole and the access road is
reclaimed. Potential for significant adverse impacts will be
greatest where an initial wildcat well leads to discovery of a
commercial oil and gas reservoir and full field development,
or where an access road into a previously inaccessible area is
not reclaimed.

Possible adverse impacts on wildlife from oil and gas
development are associated with increased road construc-
tion; displacement of animals from winter range in moun-
tainous areas; and stress during the winter, spring, and
young-rearing period. Based on criteria such as acres of
winter range, susceptibility of winter range to impact, species
diversity, and probability of impact on resident species, the
regions of the state most susceptible to adverse impact, in
decreasing order of importance, are: Overthrust, Northern,
Big Horn, Central, Powder River, and Williston Basin. Op-
erations located in mountainous terrain can be expected to
create more serious impacts on wildlife because of the
greater importance of critical habitat and presence of more
sensitive species in these areas. The likelihood of an adverse
impact occurring in any particular locations depends on the
intensity of oil and gas activity, including length of time that
operations occur, sensitivity of the environment, cumulative
disturbance that a wildlife species has been subjected to pre-
viously, and implementation of mitigating measures. Areas
that include habitat used by threatened or endangered species
are especially sensitive to disturbance and may require spe-
cial evaluation to determine how development can proceed in
the least intrusive manner.

Streams most likely to be adversely affected are Class
I and II streams (as classified by the Department of Fish,
Wildlife and Parks). These streams tend to support the high-
est populations of recreationally valued fish and fish species
especially sensitive to water quality degradation. Develop-
ment of roads and other facilities along or near these streams
could significantly increase suspended and deposited sedi-
ments, thereby reducing habitat and fish populations. Oil,
chemical, and drilling fluid spills, even of relatively low vol-
ume, could result in adverse impacts on fish populations.

The most effective means of mitigating wildlife im-
pacts are, first, avoiding important habitat, and second, re-
stricting activities in the seasonally important habitats to




nonsensitive times of the year. Seasonal and daily manage-
ment of traffic on access roads, including road closure, can
be an effective way to reduce impacts. Road obliteration is
effective in reducing impacts where continued use poses an
adverse impact on wildlife. Sedimentation of rivers and
streams can be avoided by building roads on nonerodible soil
and on gentle slopes as far from water as possible, or by
prompt revegetation of disturbed areas.

WATER QUALITY

The primary sources of water pollutants from oil and
gas drilling are reserve pit fluids and muds. The main pollut-
ant associated with oil and gas production is produced water,
especially when it contains high concentrations of sodium
chloride and total dissolved solids. Adverse impacts are
most likely to occur when reserve pits and produced water
evaporation pits are located close to sources of potable sur-
face water or groundwater, when subsurface soils are porous
and therefore do not inhibit leaching and downward migra-
tion of fluids, and when the fluids, drilling muds, and pro-
duced waters contain elevated levels of salts, trace metals,
and total dissolved solids. The potential for contamination of
both surface water and groundwater can be greatly reduced
by proper siting, construction, maintenance and reclamation

- of reserve pits and produced water pits, and by appropriate
disposal of wastes.

RECREATION AND AESTHETICS

The effects of oil and gas drilling on recreation and
aesthetics are often short term and depend to a large degree
on drilling location. Exploratory drilling that results in devel-
opment of a new oil or gas field has the greatest potential to
" result in long-term, significant impacts on recreation and
aesthetics. Aesthetic impacts will be more severe in areas of
high scenic quality, high viewer sensitivity to intrusions, and
high potential for landscape alteration. Many of the effects
from oil and gas development can result from increased ac-
cess. The relatively minor effects of individual wells may
not contribute to greater effects when the new wells are in or
near existing oil and gas fields.

Depending on the characteristics of an area, oil and gas
activities may have beneficial or adverse effects on recrea-
tion and aesthetics. Some recreation activities may be per-
manently displaced by new and upgraded access roads.
Other forms of recreation may increase due to the increased
access. The beneficial or adverse effects of development will
be determined by the types of changes that occur and the
diversity of recreation opportunities present.

Examples of potentially sensitive recreation areas and

. sites include national, state, and local parks and recreation

areas; wild, scenic and recreational rivers; established trail
systems; private campgrounds, resorts, and dude ranches;
fishing access sites; rivers and streams with high quality fish-
ing; natural areas; and areas with unique habitats. Examples
of options that may mitigate adverse effects on recreational
use of these areas include establishment of buffer areas
around developed recreation sites; restricting oil and gas ac-
tivity to certain seasons to minimize conflicts; use of natural
vegetation and topography to screen oil and gas facilities;
siting and construction of roads and other facilities to mini-
mize disturbance of land forms and vegetation; and reclama-
tion of disturbed areas to return them as nearly as possible to
natural conditions.

OTHER CONCERNS
LAND USE AND COMMUNITY CONFLICTS

Potential land use impacts primarily consist of con-
flicts between oil and gas activities and other uses of property
such as agriculture and residences. Impacts directly associ-
ated with disturbance of the land surface may be relatively
easy to mitigate through modification of oil and gas opera-
tions around irrigation equipment, and through reclamation.
Théese impacts are usually avoided or reduced through nego-
tiations between the landowner and the company.* Indirect
effects, such as visual effects and traffic impacts on property

near an oil and gas lease, are more difficult to mitigate. Fot#:

example, residential impacts often involve issues such as
residents’ annoyance at the changes in the character of their
neighborhood, health and safety concerns, and waste dis-
posal.

WEEDS

Disturbance of the surface can often encourage the
spread of noxious weeds. Prompt reclamation of disturbed
areas and weed control efforts during the time that sites and
roads are in use help to mitigate this problem.

CULTURAL RESOURCES

Impacts on historical and archaeologic properties or
sites have many characteristics in common with recreation
and visual impacts (e.g., changes in the quality of visitor
experience and changes in integrity of the setting of a histori-
cal or cultural property). Further, some cultural sites or ob-
jects could be destroyed or impaired. As with recreational
and visually sensitive areas, avoidance of known cultural
resources or creation of buffer zones around them are most
effective in reducing impacts.



PROGRAM ALTERNATIVES

A wide range of program and administrative alterna-
tives could provide options for incorporating environmental
review into the Board’s rules and drill permit process. Pro-
gram and administrative alternatives that would assist the
Board in fulfilling its environmental review objectives in-
clude but are not necessarily limited to the following: (1)
collection of data describing proposed drilling operations
and locations; (2) development of levels of review and com-
panion procedures to provide for technical review of applica-
tions for permits to drill; (3) predrill site inspections where
special conditions warrant; (4) where conditions warrant at-
tachment of general and/or site-specific conditions to drilling
permits to mitigate adverse impacts; (5) where conditions
warrant, consultation among the Board and landowners,
land-managing agencies, and other agencies with jurisdiction
or expertise concerning environmental resource that might
be affected by drilling and production; (6) development of
guidelines specifying minimum appropriate practices for
various aspects of oil and gas drilling and production in
Montana; (7) revision and additions to Board rules to ensure
availability of sufficient information to conduct environ-
mental review and to assist in implementing appropriate
mitigation; (8) development of Memorandums of Under-
standing defining how the Board and other agencies would
coordinate their respective responsibilities for oil and gas
drilling and production, and for resources affected by these
activities; (9) field inspections and enforcement of Board-

imposed requirements for drilling and production activities;

and (10) training and education for existing Board staff and
potential addition of new staff.

The key element to successfully incorporating envi-
ronmental review into the Board’s permitting process is to
devise reasonable solutions to site-specific problems on the
basis of cooperation, timely sharing of information, and,
where necessary, detailed interaction and discussion among

the Board, oil and gas operators, landowners, and other af-
fected parties, and to have rules which provide measures to
address commonly occurring problems.

Rule revisions and additions to provide administrative
solutions for oil and gas problems would help expedite the
drill permit review process by minimizing need for repeated
study of individual issues. During the drilling phase, these
revisions would pertain to: (1) siting and construction of drill
locations; (2) reserve pit construction, liner specifications,
and reclamation; (3) health and safety considerations; (4) site
reclamation; and (5) air quality:

Rule changes governing the production phase could
include: (1) produced water evaporation pit design and recla-
mation, and (2) air quality.

A three-level review process summarized in Table 1
would be used in evaluating drill permit applications. This
process would rely on an environmental checklist to help
determine the necessary level of review for each individual
drilling permit. A revised drill permit application form
would assist the staff in completing the checklist.

Based on the data obtained from the application and
that collected by the Board staff, each individual drill permit
would be evaluated to determine the appropriate level of
review (see Table 1).

The effectiveness of the staff and Board in identifying
environmentally sensitive drilling proposals and conducting
the appropriate level of review would be enhanced by addi-
tion of an environmental staff position and the development
of cooperative review and coordination agreements with
state and federal agencies.
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CHAPTER THREE

TECHNICAL CORRECTIONS TO THE
DRAFT PEIS

This chapter presents changes made since publication
of the draft PEIS. These changes have been made as: (1)
technical corrections of errors discovered; (2) changes in
tone or presentation that the Board believed to be necessary;
and (3) clarification or explanation of analysis in the draft.
Changes described in this chapter revise or supplement the

referenced pages and text of the draft PEIS. A later chapter
will describe and discuss changes made to Chapter Five -
Program Alternatives, including the process recommended
for adoption by the Board to meet the requirements of Senate
bills 184 and 201.

INTRODUCTION

Change: Page 2, right column, second to last line of
the first paragraph. Remove the word “allowing” and substi-
tute “ensuring.”

Rationale: The change was made to reflect the
Board’s concern that incorporation of MEPA into the drill
permit review not delay the approval of the vast majority of
drill permits.

Change: Page 5, right column, delete discussion of
“Net Proceeds Tax,” add the following:

“NET PROCEEDS/LOCAL GOVERNMENT
SEVERANCE TAX

A severance tax levied by local governments based on
gross sales proceeds. The rate of the tax, its distribution

within the county where the production occurred, and
whether it is called net proceeds or local government sever-
ance tax depends on whether the well came into production
before or after July 1, 1985. Itis the single largest tax levied
against oil and gas production.” /

Rationale: This change clarifies tax collection policy
not fully explained in the draft PEIS.

Change: Page 8, Figure 5. Replace previous Figure 5
with updated Figure 5.

Rationale: Change provides additional data on well
drilling activity during 1988 not available at the time of re-
lease of the draft PEIS.

OIL AND GAS DRILLING AND PRODUCTION OPERATIONS

Change: Page 15, left column, paragraph 4. After
“operations” on line 1, add “that may be.” At the end on the
first sentence, add the following statement: “Actual opera-
tions for each well will vary on a case-by-case basis because
of changes in surface and reservoir constraints.”

Rationale: Change made in response to comments to
provide recognition that oil and gas operations may vary in
exact detail from those presented in the draft PEIS.

Change: Page 19. Substitute revised Figure 11 for the
one printed in the draft PEIS.

Rationale: Change made in response to comments to
acknowledge that phases of activity depicted in the figure are
oversimplified for purposes of illustration.

Change: Pages 21,22, and 23. Replace figures 12, 13,
and 14 with new ones.

11

Rationale: Change made in response to comments to
acknowledge that some variation in well drilling location
layout usually occurs. Figures may not correspond exactly to
individual drilling locations. :

Change: Page 36, right column, 3rd paragraph, 3rd
line. Remove the words “are the first choice, due to” and
insert “offer.”

Rationale: Change was made in response to written
comment that electric motors may not always be equipment
of first choice.

Change: Page 37. Replace Figure 22 with revised one.
Rationale: Change made to indicate some minor vari-

ations will likely exist with actual equipment used for indi-
vidual production locations.
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FIGURE 12
LOCATION LAYOUT FOR A WELL UP TO 3,500 FEET DEEP
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FIGURE 13 |
LOCATION LAYOUT FOR A WELL 6,000 TO 9,000 FEET DEEP
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FIGURE 14
LOCATION LAYOUT FOR A WELL 9,000 TO 15,000 FEET DEEP
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FIGURE22 ..
CUTAWAY VIEW OF VERTICAL HEATER-TREATER
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ROLES AND RESPONSIBILITIES FOR OIL AND GAS ACTIVITIES

Change: Page 46, right column, under heading U.S.
Forest Service. At the end of the first sentence, add “using
processes similar to the BLM.” Change lines 5 and 6 as fol-
lows: after the word “responsibility,” the sentence should
read “for issuing leases and drilling permits.”

Rationale: Changes made to reflect current practice
and procedure under the 1987 Onshore Oil and Gas Leasing
Reform Act.

Change: Page 47, Table 1, Item 5, Other Require-
ments: Forest Service. Reference to Forest Service Manual
should be 2860 rather than 2812.2.

Rationale: Change is editorial.

Change: Page 48, left cblumn, paragraph 4 regarding
bonding is deleted.

Rationale: A new mechanism for bonding oil and gas
wells was established by the 1989 Legislature. This program
is briefly discussed under the section New Information.

Change: Page 58, right column. First sentence under
U.S. Forest Service should be deleted and replaced with the
following: “The Forest Service reviews and approves the
surface-use plan of operations prior to BLM issuance of an

APD affecting Forest Service lands. This review occurs
consistent with the provisions of NEPA and procedures set
forth in BLM’s Onshore Oil and Gas Order Number 1. Indi-
vidual and cumulative effects are considered for the drilling
or subsequent development proposal (Sundry Notice). The

" Forest Service determines if such actions are consistent with

the management direction given in the relevant Forest Plan
or other supporting environmental documents.”

Rationale: Change reflects current practice and proce-
dure following passage of 1987 Onshore Oil and Gas Leas-
ing Reform Act.

Change: Page 60, right column. Before heading
“ENVIRONMENTAL PROTECTION AGENCY,” add new
section:

U.S. FOREST SERVICE

In response to recently enacted legislation, the Forest
Service is currently in the process of drafting regulations (36
CFR 228E) which will detail the measures required during
production and abandonment activities for federal minerals
underlying lands of the national forest system. These provi-
sions are similar to those adopted by the BLM. Compliance
inspections are conducted in a coordinated manner by both
FS and BLLM personnel.”

DESCRIPTION OF IMPACTS AND MITIGATING MEASURES

Change: Page 63, right column. -Following first para-
graph, add a new paragraph:

“The question of whether a particular drilling proposal
would result in adverse impact and thereby trigger detailed
review under MEPA is a question to be determined on basis
of the facts surrounding each individual permit. Under
MEPA, the Board has an obligation to consider and disclose
adverse impacts associated with a drilling proposal. The
authority to require or impose mitigation measures may rest
not with the Board but with another state or federal agency,
local government, the landowner, or owner. Further, the oil
and gas operator is likely to play an important role in the
design of environmentally compatible drilling projects. The
intent of Senate Bill 184 is to establish an efficient and timely
process whereby the Board can review and evaluate individ-
ual drilling permits in compliance with MEPA and in consid-
eration of the relevant factors present at the individual drill-
ing location.”

Rationale: Change was made in response to comments
. regarding authority to require mitigation for adverse impacts
and is intended to clarify that the technical measures dis-
cussed in Chapter Four are proven effective in reducing im-
pacts and that no additional implications should be attached
to them.

i8

Change: Page 77, left column. Change first sentence
under heading “Slope Angle” by replacing the words “be
limiting to” with the following *“will require careful design
and construction techniques for.”

Rationale: Change made in response 1o comments to
better reflect additional consideration in areas of steep
slopes.

Change: Page 77, right column, first paragraph under
heading “Geological Constraints” is deleted.

Rationale: Change made in response to comments to
remove language with negative tone and connotations re-
garding lack of prudence and care taken by industry in site
design and construction.

~ Change: Page 80, Table 5 is replaced with new Table
5 and accompanying text. Changes are described in section
titled New Information.

Rationale: Changes reflect new information available
since publication of the draft EIS.

Change: Page 94, right column, second paragraph.
Reference (Smith 1988) should be (Smith 1988a).




Rationale: Change is self-explanatory.

Change: Page 96, left column, last paragraph. On line
6 delete the word “separators” from item (3). On line 7, item
(4), before the word ““storage” add “separators and.”

Rationale: Changes reflect technical correction to the
draft PEIS.

Change: Page 97, replace Table 13 with new table.

Rationale: Changes represent technical corrections
and additions to the draft PEIS.

Change: Page 98, replace Table 14 with new table.

Rationale: Changes reflect addition of material re-
garding sulfur dioxide.

Change: Page 98, right column. Concentrations of
sulfur dioxide based on cited studies should be revised as
follows: line 5, change “S0 ppm” to “0.50 ppm”; line 6,
change “100 - 500 ppm” to “50 to 100 ppm”; line 7, change
“1,000 to 5000 ppm” to “400 to 500 ppm.”

Rationale: Changes represent corrections necessary to
the draft PEIS.

Change: Page 103, Table 18, under Hydrogen Sulfide:
Oil - Gas wells. Change line 5 by deleting the word “separa-
tors”; change line 7 by adding, “and separators.”

Rationale: Change reflects technical correction to the
draft PEIS.

Change: Page 103, left column, line 1. Under heading
“PRODUCTION,” change the word “volume” to “amount.”

Rationale: Change reflects technical correction to the
draft PEIS.

Change: Page 105, Figure 32, is replaced with new
figure.

Rationale: Changes represent technical corrections of
errors made in printing of the draft EIS.

Change: Page 108, left column, paragraph four, line
one. Following “Montana” the next word is “have.”

Rationale: Change corrects typographical error in
draft.

Change: Page 112, right column, paragraphs 3, third
and fourth sentences. From bottom of paragraph, delete the
words “adjacent to the Rocky Mountain Front”; add the fol-
lowing “located southeast of the Wyoming Mountain
Range.”

19

Rationale: .Change made in response to comment to
avoid confusion about location of field created in the draft
PEIS.

Change: Page 114, right column, second sentence is
changed as follows: line 2 after “project,” insert “which was
planned”; delete “with approximately,” add, “proposed”; on
line 4, change “would require” to “would have required.”

Rationale: Change, made in response to comment,
reflects the project as proposed rather than as constructed.

Change: Page 121, left column. After end of first
paragraph, add the following new paragraph:

“Impacts to fish and aquatic organisms of the Riley
Ridge project were predicted prior to construction and opera-
tion of the project. Monitoring data collected by consulants
for the company during operation of the project indicate that:

1) increased levels of total suspended solids and other
water quality parameters were not correlated with oil and gas
activities;

2) species diversity of aquatic insects was not affected
by oil and gas activities, and

3) trout populations and fish habitat were not reduced
by-oil and gas activities.

Change: Page 126, Table 24. Headings for columns 2
and 3 are revised as follows:

Column 2 Unmitigated
Source
Noise
Level!

Column 3 Unmitigated

Noise Impact
Distancel for
55 dba level?

Rationale: Changes represent technical correction to
the draft PEIS.

Change: Page 128, right column, paragraph 4. Delete
last sentence and replace with the following: “In remote
fields where electricity is not available, muffler-equipped gas
engines are a feasible alternative.” '

Rationale: Change made to remove negative tone re-
garding options for noise mitigation.

Change: Page 134, right column, last paragraph. End
last sentence after the word “concern.”

Rationale: Change made in response to comment to
avoid misinterpretation.



Table 14. Summary of Sources and Types of Air Pollutants from Qil and Gas Activity.

Pollutant

Particulates
(TSP/PM-10)

Carbon Monoxide
(CO)

Sulfur Dioxide
(SO,)

Nitrogen Oxide
(NO,)

Hydrogen Sulfide
(H2y)

Total Reduced Sulfur
(TRS) compounds

Volatile Organic Compounds

(VOCs) (nonmethane)

Drilling Sources

-site preparation and
construction activities
-diesel engine exhaust
-access road dust

-diesel engine exhaust
-light duty vehicle
exhaust

-diesel engine exhaust

-drilling rig diesel
engine exhaust
-other vehicular traffic
exhaust

-sour well gas venting
-drill stem tests

-gas/oil ratio (GOR)
tests

-production stabilization
tests

-uncontrolled (blow out)

-venting and flaring sour -sour gas venting and

gas release

-drilling rig diesel
engine exhaust

Production Sources Storage Sources
-fugitive dust from

access road traffic

-diesel engine exhaust

-light duty vehicle
exhaust

-sour gas flaring
-sour gas used on location

-diesel engine exhaust
-vehicular engine exhaust

-flaring (incomplete storage tanks - oil/
combustion) water

-fugitive losses from -breathing losses
pipes, pumps, seals, -working losses
flanges, etc. :

-sour oil disposition

-storage tank working and

flaring breathing losses
-incomplete sour gas

combustion

-light duty vehicle -storage tank vaporiza-

exhaust
-diesel engine exhaust

tion of crude oil
condensates, distill-
ates, etc.

Source: Compiled by Jim Hughes, DHES.
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Table 13. Montana and National Air Quality Standards.

Pollutant

‘Deeply inhalable
particulates (PM 10+)

Sulfur Dioxide

Carbon Monoxide

Nitrogen Dioxide

Photochemical
Oxidants (ozone)

Montana Standard

50 ug/m?® annual average
150 ug/m? 24-hr average*

0.02 ppm annual average
0.10 ppm 24-hr average*
0.50 ppm 1-hr average**

9 ppm 8-hr average*
23 ppm 1-hr average*

0.05 ppm annual average
0.30 ppm hourly average*

0.10 hourly average*

Federal Primary Standard

50 ug/m?® annual average
150 ug/m® 24-hr average*

0.03 ppm annual average

0.14 ppm 24-hr average*

9 ppm 8-hr average*
35 ppm 1-hr average*

0.05 ppm annual average

0.12 ppm 1-hr average*

Federal Secondary Standard

None

0.5 ppm 3-hr average*

9 ppm 8-hr average*

0.05 ppm annual average

0.12 ppm 1-hr average*

Lead 1.5 ug/m3 90-day average 1.5 ug/m? calendar quarter None
average

Foliar Fluoride 35 ug/g grazing season  None None
average
50 ug/g monthly average

Hydrogen Sulfide 0.05 ppm hourly average* None None

Settled Particulate 10 gm/m? 30-day average ~ None None

(dustfall)

Visibility Particle scattering None None
coefficient of 3x10°5 per
meter annual average***

PM10 = particulate matter with an aerodynamic diameter less than 10 microns.

Key:

ug/m® = micrograms pollutant per cubic meter of sampled air.

ppm = parts pollutant per million parts of sampled air.
+Statistical standards based on three years of data.
*Not to be exceeded more than once per year.

**Not to be exceeded more than 18 times per year.

***Applies to PSD mandatory Class | areas.

Source: ARM 16.8.101 through 1602
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Change: Page 137, left column, second paragraph,
second line. Delete “the nature of viewers” and replace with
“viewer.” Add new sentence after the word “variables” on
line 3 which reads: “Visual impacts also can be greater in
areas where large numbers of viewers are closer to project
development, particularly where viewers are more sensitive
to intrusions.” On lines 6, 7 and 8, delete remainder of sen-
tence following the word “between” and insert these words:
“disturbed and undisturbed soil.”

Rationale: Changes reflect technical correction made
to the draft PEIS.

Change: Page 137, left column, fifth paragraph. De-
lete sentence on lines 5, 6 and 7 that begins and ends as fol-
lows: “When drilling activities...impact may exist.”

Rationale: Change reflects technical corrections of the
draft PEIS.

Change: Page 138, left column, second line from top
of page. After the word “uses,” “project” is misspelled and is
corrected.

Rationale: Change is self-explanatory.

Change: Page 138, left column, second line under
section on Vegetation. Reference cited should be “Payne
1973”; same change applies to reference cited on Figure 37.

Rationale: Change is self-explanatory.

Change: Page 141, Table 27. The scientific name for
Dalmation toadflax should be spelled “Linaria dalmatica.”

Rationale: Change is self-explanatory.

Change: Figures 38 and 40. Under “source,” delete
reference to Weed Lot Data Base.

Rationale: Change is self-explanatory.

Change: Page 149, first paragraph under Special
Status Plants. At start of paragraph, add the word “No.”

Rationale: Change reflects technical correction to the
draft PEIS.

Change: Page 150, Table 30. Replaced with revised
table.

Rationale: Change reflects technical corrections to the
draft PEIS and clarification desired by the Board.

Change: Page 151, Table 31. Spelling error exists in
title; “occurance” should be “occurrence.” Also, reference is
incorrect; change “National” to “Natural.”

Rationale: Change is self-explanatory.

Change: Page 152, left column, first paragraph, line 2.
Remove following words: “disturbed vegetation. Vegeta-
tion” and insert “vegetative productivity. Productivity....”
On line 3, remove “to original condition.”

Rationale: Change is technical correction to the draft
PEIS.

Change: Page 153, right column, under heading
“MITIGATION,” item number 1, end of line 5. “thistype”
should be “this type”; Item 1(c), delete the word “goal”, in-
sert “schedule”; Item 5, line 2, change “roadsshould” to
“roads should”; Item 7, end of line, “asfeasible” reads “as
feasible.”

Rationale: Changes are self-explanatory.

Change: Page 154, left column, item 14, line 3.
“stablish” should read “established.”

Rationale: Change is self-explanatory.

LIST OF PERSONS PREPARING THE EIS

Change: Page 215, under Project Direction: Chuck
Wassinger is Staff Director of Minerals and Geology, rather
than Deputy Forester as stated in the draft PEIS.

Change: Page 216, the following persons were inad-
vertantly left off the list of persons contributing clerical, edi-
torial, and cartographic assistance to the draft PEIS:

Gordon Taylor, Chief, Cartography Bureau
document review and layout

June Virag - maps and figures

Don Howard - maps, figures and layout

Barbara Lien - layout and typesetting

OIL AND GAS REFERENCES

Change: Page 244, the reference to Joan Wiedeman as
Glacier County Commissioner is incorrect. Ms. Wiedeman

is President, Cut Bank Chamber of Commerce.



Table 30. Plant Species in Montana that are Candidates for
Listing under the Endangered Species Act

Also
U.S. Forest
Canqidgtg Species Service Sensitive
Scientific Name Common Name Species Expected or Known Qccurence
1. Antennaria aromatica’ Aromatic yes High mountain ranges in western Montana, such as Absaroka,
pussy-toes Madison, Pioneer, and Rocky Mountain Front.
2. Arabis fecunda Sapphire No Steep slopes of sagebrush/grassland communities in Sapphire
rockcress Mountains, Ravalli County.
3. Aster mollis? None No No specific information.
4. Astragalus barrii Barr's Yes Known to occur in Rosebud, Big Horn, and Powder River
milkvetch Counties. Historically known in Carter County.
5. A. scaphoides Bitterroot No Occurs in sagebrush/bunchgrass communities in southwest
milkvetch Montana.
6. Botrychium crenulatum Wavy moonwort No Moist habitats in the Swan Valley, Montana.
7. B. paradoxum Peculiar moonwort Yes Deerlodge, Glacier, Pondera, and Flathead Counties.
8. Calamagrostis tweedyl Cascade reedgrass’ Yes Forested and clearcut areas in Mineral County.
9. Carex lenticularis Goose-grass No High elevation, wet meadows, and lake shores in Glacier National
var. dolia sedge ’ Park in northwest Montana.
10. Claytonia lanceolata Yellow Yes Moist Montana meadows in Deerlodge, Gallatin, Silver Bow,
var. flava springbeauty Powell, and Beaverhead Counties.
11. Erigonum lagopus Rabbit No Barren hills in the Pryor Mounains of Carbon County and possibly
wildbuckwheat Big Horn County.
12. Grinella howellii Howell's gumweed Yes Coniferous forest openings in western Montana.
13. Howellia aquatilis Howellia Yes Shallow glacial potholes and river oxbow pools in the Swan Valley.
14. Penstemon lemhiensis Lemhi Yes Sagebrush grassland and forest edges in southwest Montana.
beardtongue :
15. Rorippa calycina Persistent sepal No Alluvial areas, sandy river banks and shores. Known or
yellowcress suspected to occur in southeast Montana and McCone and
Cascade Counties.
16. Shoshopea pulvinata " None Yes Limestone substrates and gravelly soils along ridge tops and
barren areas in the Beartooth and Pryor Mountains.
17. Silene spaldingii Spalding’s No Grasslands of the Flathead Valley and Lincoln County.
silene
18. Trisetum orthochaetum Bitterroot No Boggy meadows in Bitterroot Mountains of Missoula County.
trisetum
'‘Antennaria aromatica was recommended for removal from the list (October 1987). The Montana Natural Heritage Program believes the

species is more abundant than was previously thought.

ZAﬁngglhﬁ was recommended for removal from the Montana list (1987). The Montana Natural Heritage Program has no records for this
species in Montana.

Source: Compiled by Scott McCollough, DNRC, after Montana Natural Heritage Program, 1988.

Note_: These plant species are candidates identified by the U.S. Fish and Wildlife Service. Some land management agencies have developed
policies to protect these species but at the present time these plant species are not protected under the Endangered Species Act. Regarding
a Rermjt to drill from the Board, no site inspection is now required to identify whether a species is present at a drilling location and no special
mitigation measures are now required. .




CHAPTER FOUR
COMMENTS AND RESPONSES

INTRODUCTION

A 105-day comment period (January 31, 1989, to May
12, 1989) was provided following publication of the draft
PEIS.

Three public meetings were held on the draft PEIS.
The meetings began at 7 p.m. on February 22 in Billings,
March 1 in Sidney, and March 8 in Great Falls. Twenty-nine
people attended the Billings meeting and six people spoke.
Twenty-four people attended the Sidney meeting and seven
of them presented comments. Twenty-seven people attended
the Great Falls meeting, nine of them presenting comments.
Both the Billings and Great Falls meetings were dominated
by industry persons who generally spoke negatively toward
the draft PEIS, but did not offer specific suggestions for
changes except that the draft be rejected. In contrast, the
Sidney meeting was dominated by owners of land and miner-
als. They generally spoke in favor of the draft PEIS. Their
support for the industry was evident, but they also expressed
concerns about problems experienced with development in
the area including hydrogen sulfide, damage to water wells,
and other water contamination problems. Several comments
were received regarding addition of certain landowner ori-
ented questions to the checklist and drill permit application
form.

A total of 38 letters of comment were received during
the comment period. A rough breakdown of the comments by
origin would be:

Industry 13 letters
Local Government and Associations 7
Interested Individuals 11
Federal Agencies 3
Conservation Organizations 5.

While some substantive comments were received on
Chapters 1-4, the majority of comments questioned the need
for the process discussed in the draft PEIS Chapter Five and
how it would be implemented. The main areas of comment
include: suggestions for measures to address water quality,
waste disposal, reclamation, air quality, and produced water
issues; technical changes, corrections, and possible additions
to the draft PEIS; future role of land and mineral owners in
the process; perceived infringement on private property
rights; perceived adversarial tone in the draft PEIS chapters 4
and S; perception that the MEPA process equals new burdens
and unnecessary regulation; clarification of the environ-
mental review process to be used; questions about the author-
ity of the Board to require mitigation versus the obligation to
disclose impacts; and need for coordination agreements to
remove duplication in federal and state well review and per-
mitting.

COMMENTS AND RESPONSES

The following sections present written and oral com-
ments and responses to substantive issues raised in them.
Comments are reprinted on the left-hand portion of the fol-
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lowing pages while any necessary reponses are located on the
right-hand side of each page.



Industry Comments
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TABLE 1

TECHNICAL COMMENTS PETS OIL AND GAS DRILLING AND PRODUCING OPERATTONS

PAGE ITEM

60 Paragraph 7 - "A11 salt water
wells...before June 1988"

80 - Table 5 "Fluoride MCL 1.4-2.4 ppm"

9B - Table 14 "H,S

9B - Table 14 "WOC's {nonmethane)"
104 Paragraph 1 "malfunc-tioning"
138 A Item (3) "- bury transmission lines"
153 Mitigation (7) "asfeasible”

COMMENT

Should read "...before June 1989"
(applications had to be in bhefore June
1988) [40 CFR 144,21]

Should read "4.0 ppm" [40 CFR 141.11(c)?
Should read "H2S"

Should read "VOC's {nonmethane, nonethane)"
{40 CFR 60.630 Subpart KkX]

Should read "malfunctioning”

We feel this is const prohibitive and should
be deleted.

Should read "as feasible”

Page 60. We agree. The 3rd paragraph, line 10, right column should read

"June 1989" rather than June 1988.

Page 80, Table 15. We agree in part. Montana's regulation ARM

16.20.201-260 currently lists the maximum contaminant level for fluoride in
drinking water at 2.4 milligrams per liter (mg/l). The federal standard for
flouride is 4.0 mg/l. Montana will likely revise its standard within the next
6 to 8 months to meet the federal standard. Other revisions to drinking water

standards are noted in Chapter Five of this final PEIS.

Page 98, Table 14. Ve agree with the comments. Other changes have been
made to this table and it has been reprinted with all correction (see Chapter

Three).

Page 104, line 7, paragraph 1, left column. Typographical correction

made.

Page 138, right column. Comment noted. The measure objected to is an
option for reducing cumulative visual impacts. The use of this measure must
consider the degree of impact, cost of implementing the measure, and whether
the reduction in adverse impacts through use of this measure is justified.

Page 153, item 7, right column. Typographical error corrected.

63



*juasaid aq 03 A[ayyy swarqoad oy3zyoads 03 8duaiIaFal
YITA paienyeas 3qQ 03 ST[3A [ENPTATPUT SAOTTE pPu® S[]8Aa 3Isow 103 suoyanedaad
paspuels sa3eTndyis 3eyl ssad0id moTA3X 3ISTIHOAYD B JO 3sN S10ABJ pavog
"A3TA81 JEIUBLUOITAUS JUITOTISP UT ITNS38I PINOD BUOTIFPUOD 3sayl 3Inoqe
a8paTmouy jo OB ‘oA YOo®a I0J SUOTITPUOD [BIUSWUOITAUd JO uUOFIBUTWIIIapaxd
aaynbax prnoa dew ® yons doyasasp o] ‘paifnbai aq pnoa gIF ue aiaya

sauf1Ino eyl dew jersaued v jo adaduod ay3l 3roddns jou ssop pasog 3yl

syl

+£1vssadau uaya

saansgaw UOF3da3oid TYIUSLUCITAUS aTqeRUOSEAl adeinooua o) paudysap aq [TIa

ssaooad syyp -sywsodoad Sujy[Fip punos L[Teluswuoifaua jo Jwaoiadde Ljsuyl

ay3 sajowoid puw a7qENIOA ‘IUSTFOTIIS ST IBYI 8ssanoid aafaal TeIUBWUOITAUR
ue doyeasp [[TA pivog ayl ‘48T [I¥d 93vuag jo siuawadaynbaa syl 383w o}

aq pinoa sjtuxsd Io3j suorieoildde ‘sesie 1syjo ul ‘seaie asayl JulUI{Ino
dew e ystiqnd pue pexinbax aq A{f{esTiEWoIne [[IA 2uswaleas 1oedUT [RIUSWUOITAUI
ue 919Yym SEAIEB 2UTWIBIAP pIrOg SBPH pur TIQ 2yl eyl siseddns yrojaoyn

‘axaymase saeylop asuadxa featded ino puads 03 UOTSTOIP 9yl UT 1020e3 aueazodur
ue amodaq pynod SurTyTIap ur sAefep 103 [eriuailod ay3 eyl @8y op ssavoxd
Sur3iaTmrad sy3a Jo £377TqeaoTpaxd aar3erax pue £37017dWIS 8yl ST UOTSTIOap

Ino s30933° YoTym s1030eF Iolew aya Jo auQ ‘S3IBIS I9Yylo Ul PAT{lIp o9 PINOD
yotym sioadsoxd yaim uostaedwod B SATOAUT BUBJUOK UT STTaM T1TIP 03 SUOTSTOAQ

-jussaid 3e eie

£3ya ueyy ITNOTIITP olow LuUP BUBIUOK UT oA ® FUTTTTIP 10 UOTISIOOP SY3I a}eW
03 paau jou s9op ATuTeIILD 93BIS YL T 1@ PITTap 20u K[qrssod pue pakeysp
3utaq sy1em 3oedur-uou Kuew ul FurlTnsea ‘sjusmiredsp I9yizo Furafoaur syeedde
ur dn pet3 183 TiIm sseooxd Buraztmiad syj IeaJ am ‘ATTIBPWII eATSNIOUODUT
‘A13ueizoduy 3sow pue ‘snotpea ‘Ayifusy K1sa swodaq prnod sitmied SurryIiap
gututeaqo jo sseocoxd aya 3eyl ST SIFd 9yl Sutjuswaydwi ul uzaduod iolem ang

‘6861 2uTanp BuUEBIUOR

ur sTT®m gz 2anoqe ur Furiedroraaed zo BuryTrap a3edioTjur BN IUBWUILA0YH
T=12paj aya Jo uswaldeuey pue] JO nealIng 2yl I0/PUE UOTIBAIISUO) SBH DUB TI0 JO
pieog @yl jo @8ouepind 8yl I9pun STTdM JO SPaipuny [BI2AdS PI[ITIP 2ABY oM BWI3
s1ya Sutang -sed Teanaeu jo 1sonpoid 3saBie] s,23e3S dYy3x ‘sieak U291 UTRIIVD
ul ‘ueeq dABY PUB BUBIUOK UT STTeM (0% I9a0 ajexado A[3uaiind ap  BUBIUOKR

3o e3e3g 9Yy3 ur pe3lerodiodour ST pup ‘OUI ‘S93LIS PIATUMQ [OIIUIDTIL ST pue SII0
3s91) Yy3TH se umouy Kysnotasid sem Auedwod a3yl 'SITIXIS-PIW Y3 3OUTS BURIUOY
3o e3®3a§ °Yy3z ur siseq snonulzuod e uo Juriezsdo usaq sey }1oJioN ‘punoadyoeq sy

. ‘SIdd poouaxajex
eaoqe ay3 Juruisduod sijusumwod FuImO{TOJ Byl SA2IF0 (N[0FION) -dul L31eug NTOFION

‘uaweTiuay

BUBJUOK UT UOTI3IONpold pue Juriilig sBH pue I0 uo
(SI13d) 3uaweze3s 3oeduy [eauswuorrauy oijeuweifoxg oy

1a8euey 109foag ‘IqBY UTABY "I UOTIUDIAV

T0€2-0296S PBUBIUOK ‘BU3T3H
anusAY YaXIS 3ISeI Q7ST
UOTIBPAISSUO) PUB $2D1IN0SIY [eaniey Jo jusuiiedsq

686T ‘L1 uydaeW

NOILYAYSSNOD B S338NCs3y
ANLYN §O "1d30 "INOW

6361 87 v MT04HON
N kil
Q3AIR03Y =
==

9Y48-£481E12)+ [20LL SEXAL 'UOISNOH WBd #BQ) 1504 a4 "IN ADHINI N104HON

64




MEO/MLL

suotieradp - juspIsaig 9oIp
si183ieM "1 sawer

Sy

‘A12190uTg

‘a1e3s Inok ur Lxasnput sed pue [To 8yl jo
ausmaoueape ay3 apaduy L1sx8a3s pInod walsAs Furiztmxad psBuoroad pue saTsusiIxe
ue Sutppe £q TTem ® TTITIP 02 ITNOTIFTP axom 3T aew o3 ‘uoratsod Ino 23e3ssi ol

-swaisds FurisIX® ay3l aaoxdutr Iou soueyus

I9YaTeu TTIM YOTYm STOIIU0CD D2T3EIONEBAIngG Jo adel pa1 ay3 o3 ppe L[uo TIIa

pue pairnbax jou st ,9aT3Isuas, pejeudisap seaie ul 3deoxe SIF4 2yl Surzusweydmy
‘s11om sed pue 110 yo Sutonpoad pur JuTTITIp oya Aq pasned 30edwWT TPIUSUUSITAUD
31qrssod 3yl ‘aluslxe 3IsSATINF 9yl o3 ‘Suimetasi ur qol jJuaylaoxe ue suop sey
paeog oyl ‘3sed syj ut [(om os sey 3T se FUTUOTIOUNT SNUTIUOD 03 UOTIRAIISUOD
se9 pue 110 JO pIeog 9yl mMOTI® pur juawajels 3oedmy [eluswuoltauy ofaemweidorg
aya furajusmardwy IspISuodal 03 3iniesIFeT 23els syl 9dan TTIM NI0JION

‘U0T32IDSIP 270S S,pirog 2Yl 3T aq 3Isnm ‘juswaiels 3oeduT ue InoYITA

10 yatm ‘3tmaad Suryirap v jueid o3 pawog seH pue ITO Yl JO UOTSTOep oyl
*SuoTsTo9p LTPWI3 °dew 03 pIeog 9yl ITqrusa pinoys pue aduepind ,siozeiado 103
paystiqnd oq pInoys jusmazels 3joedmt TEIUIOITAUS UBR saxInbex ajwisd FuryyTap
e JT 2ulwialap o3 paeog ay3 £q pajuawaldwy aq Lem yorym saurspind Auy ' s9s5I1Nn00
193EM puE ‘sumol ‘sJurprIng .mmm se s8uryl yons y3ta Jurieep ‘sesie paddem
anoyaIm ano utyatm ‘satmaad T{® Sutuiaaod saurjepind rious3d 3dope pinoys pieog
syl -Surdem-GOISTOIP ITeyl U saoseiado 48y pinca dew STYL IUSTDTIINSUT

918 moTaq 03 pailazex saurlepInd [eisueld oya pue dem ,eal1e SATITSUSS, B3I

U0 J0U SBAIR IATITSUIS 03 9SOTO 003 se JUTTLIIAP 9Yl SSUTWIIILP pIBOYG BYI 3I9Yym
3deoxe ‘eoerd ur L13uesexad aeyas o3 [eOIIULPT Wwa3lsAs B Iepun pajueiad Aysui3nox

7 @8eq

6861 ‘L1 UIBW
za3euey 308foxg ‘3xey uiasy "IN

NTO4HON

T N

65



*s3ovduy 8yl

3O uoflEn(EAs s,pigog 8yl UJ 103083 B 8q 30u [ITA BurirTIP 243l jJo 8aoaddesip

s1o0qyBTau 1ayisaym JO aNSST ayJ] ‘puel paumo-aleis Io 93Isatid uwo [TFIpP 03
sitwiad sanssf 37 uaya vdaW Jo suorstaoad syl yiya Lydwod 3snm pasog 8yl

*ydgH u3ra £1dwed 3snw osye s3dafoiad
asay3l jo siowduy syl BurmeTaaa uays LouaBe aimwis ayi £q pasn ssadoad ayl
*iesao1dde 10 3Twiad v Burafoaur uofiow LouaBe sjwys Lur o3 sarijdde vdau

-suofstoep Ifwiad [1Tap Burysw uaya pieog
8yl jo pearnbai sT 3vya pue ssavoxd ydaW a2yl Inoqe sSUTPUBISIIPUNSTE UTBIIAD
s$33B0TpuUl pue suoyuydo [wuosiad o zaqunu ® sassaixdxs JuswmWOD STYL

pueT BUTISTX® ‘IonSMOH “STeISUTW 993 U0 POTITIP Sem 'OTYoS ‘{TaM PATYZ SUL -9s3U3
uo Acewrid SyORT 93E3S O} DUR TRISpS] 9I 85sUl JO QM “UOAURD I8bptrid - OTYOS
‘SUTOTPOW OMI-Iobped - UOIASYD ‘391D TTEH - BUTJOIled UeOTIsuN - SIedk mdI 3set

ay3 ut pesodoxd HuTsq STTaM TRISIDAOIIUCO ATTEIUSWUCITAUS 39IUY3 URTM IeTTues we I

‘o3 saey 3,uom A8yl OS SIOqUBTOU ATSUZ O3 Ou
Aes o3 e3e3s Sy} BUTIURM SISUMO TRISUTW 99 JO SIOQUDTSU WOIJ Swe3s pojeTyTur bureq SIF
aU3 JO USTUOId Syl “STReISUTW 39F U0 HUTTTTIP Aq In000 As UOTUM Sbeuep , TEUSULOITAUS,
ssoxb Aue juessad O3 Y3993 ybnous 2ary SMeT SoueSTNU OTTOnd pue SUOTIRTNHSI 8Sn puey
putasTxd Juem Aoyl suoTieTndrls sideseibe ArTeninu Aue 33eTi0bOU O3 9933 9B ASYL
+298S9T U3 pUR IOSSOT U3 ‘paaToaut soTiaed oMl Isnl aIv 919U} SOSEST 99 UD  'SSSEDT 9%
ou A1dde jou prnoys sssooad jTursd SIF oYz 1993 I ‘Sxogarsyl ‘oqrssod jou ST yoeoxdde
UR 1[oNS SOSEST 991 UO ‘IaAaMOH  tSWTd sTu3 buranp AjTeAcx Axojesusduco Hutbreyo jou &g
pue psssacoid buTeq ST FTwrad Syl STTIYM 33BP UCTIBUTUIS] S5e9T 9Y3 buTpuelxe Aq AeTsp
STY3 J03 S3esusdubs UeD 93E3S SR S95eST Seb pue TTO TURIUON JO S3EIS ISpUWN POTITIP STTaM
up ‘STTeM awos uo ssaooad jTwrad syl pusaxe ATIERIb [TTM paleTdusluco SId Sy

*STRXSUTW 993 U0 PaTTTIp ITa™M Aue 103 ssacoad
JTued 9U3 UT POpoSU JOU ST JUSUDIPIS 3oudul TRIUSUNOITAUS ue 249TTaq A{buoris I

“ITeM Seb 10 TTO Ue JO HUTTITIP 22Ul Ueyl JUSWUOITAUS SU3 UO IDSIIS UR O SICW

aney 9S8yl O SUO Ax9ad pue yoed CbumumeI 103 pos dn YeSIq IO ISCWTI INO O3 ‘uPisis

UoT3EHTIAT ‘307 POSF 9733e0 ‘wresy boy ‘dump A3T2 ‘prek uml ‘30T Ie0 /3anoD I9TTeId
'UOTSTATPONS butrsnoy e 3ae3s 03 ATesssosu ST ssecoad burTijtucred JO 3I0S jeym Ispuom T

‘opUBITe PTIOM PTO Ue JO Tesnaad YT Sem 3T punoj I
TiEp JO JUNCUR SUY3 1B pozZaue Sem I

*poTTdNOO pUe posseur 6
*6867 Arenuer Jo SIF 3FeId SY3 peol aArY I

SUSMIRTIUD

BUEIUON UT UOT3OoNDOId pue AUTTTTIQ SeD 8 TI0
IUSWSIEES 1cedul TRIURWUCITAUY STivuueabold @y

T0£2-0296S IW ‘EUSTSH

SnUSAY UIXTS T 0ZST

Tobeunyy 3o0(0Id ‘ITEH UTASM  UIIY

UOTIPAIDSUC) SBD puR IO JO precd

UOTIPAISSUOD pUe SSOINOSDY TeanieN 3O jusunredsd

686T ‘9 UoTEW
IN3QIST4d ‘L4OHD ABHIT

LYSGEL8 (907) INOHdITIL
LZ¥6S YNVINOW MNvE LND
L6€ X08 0 d

3AV TYYIN3D ON P12

SY30NA0Yd SVYO ANV 110

NN3IT0odlL3d

,4@




*syesodoad Bufyyyap punos L[1ejuswmuocifaua jo [waoadde

justpadxa ay3l 83joword [T¥A S3FITITqTsuodsal maTAal [EBIUSWUOITAU3 83F 392U 03

sdoyaaep piaeog ayj 3sy3 ssadoad ay] ‘euEjUOW UT [ITIp 03 s3fwiad Jo aouenssy
ay3 103 arqysuodsal aq 03 SaNUFIUOD UOFIBAIISUO) §89 PUB TFO IO PIrOg Yy

JUSpTSaIg

3701D K119
7/ 7
\\ > b
‘ AroxsouTs

‘osTe bursesT SoBIINS Te IOF Swes ayj op

O3 o TITM 3wWOO3NO Tenjuead® ayl, °seb pue TT0 I03 burses] o3 JoTad sjuswe3els joedut

TRITRUUOITAUS 9Iedead pue STRIOUTW PISESTUN S3T TP AIOIUSAUT ATTRIUSWUOITAUS O3 93¥3S

Sy3 uo TTeF TTTM 3T SNYL ‘ponssT ST 9589 SU3 Wy 39 TTTM SuoTIeTndTls uor3onpoad
pue HUTTITIP TEIUSMUOITAUS SSOWT O3 SWT3 SU3 3°YF PUNo3 aq TT™M 3T 249TTaq I

* SUOQIROOIPAY
BuTpuTy UT POISEIZIUT 30U ST Jeyl 9933TUMKO © 03 dn o TTTM TT® 3B TTTIP O IT
USA® IO TTTIP O3 USUM pue TTTIP O3 SISUYM JO UCTSTOOp ay3 aoerd uT STE STUF YITM ‘ ISASMOY

‘SeaTe 959U} JO MOJ B SPY BURUOW ATS3PUNIIO] *SUOQIECOIPAY JO SOATSSOI OTQEoZTS puTy o3

3397 SeeIe ISTIUOIF MOF AToA oI 18yl "BuTTiTIp seb pue TTO 3oexje 03 Jamod ITeu3 uT
1Te Op PTNOUS PURIUOW Se ATTARRY Se uoTionpoxd seb pue TTO Soxel IeUl 293e3s Auy

*Ksuow pue AT} JO SISeMm e USSq aARy pPTNOM 3T pey Adud I
*ITeM SI3ROW S,0TYOS JO STSeq BUu3 UO 3ISnL STTaM 2ATITSUSS ATTEIUSUIOITAUS HuTiaTurrad
asTaxadns 03 Adusbe rsijoue dn 39S IO SUO AU BITY JOU PTP 21e3s ayy ‘Aroreuniaod

. *3sou
Op se 97Oy AIp B 9 O3 INO powml TTaM STYJ °IJUSUUOITAUS 83Ul 30930xd O3 uoxed Sem
uoTaneoaxd rqrssod ATeas 2anSUT 03 JUSTOTIINS SxaM A3TATIOP AJTUNLLIOS PUB SMET 9ST

Z obeq
6861 ‘9 yoxeW

67



StH3Ir
vewzdney -3 sauwep

gt 7

SRR S

*afoym 2 se
Kxasnput seB pue Tto ays o3 abessaw ,Ssaursng-Tiue, I3Yyioue puas
' 30u 03 IapJo utr afgrssod se aydwTls se 3twiad ButyyTap e 103
pap3au 1sTITY28yo Aue axew 333Twwod Inok pue nok 3eyl jse 03 ST
s3oe3 aaoge ays Butieas ut qutod A "BUB3UOK UT UOTIBU 3Y3 UT
1saybry ay3z sze saxeyz syl se ButrwodM IO ejoyeq Y3IoON IO JOAe]

uT euejuol ut saanjuan seb pue TTO woxy Aeme Ays 031 pspuasl
sAemTe aaey ardosad AI3snputr ‘ulsA Bwes ayl ul , 3T pJOjje

ued nok 3T ‘SATT 03 aoserd 3eazb e sT euejuoy, :se yans
qUBwWale3s B UY3TM pua 03 Swass sAemIe wayl Y3iTM UCTIESIIAUOD
Teat1dA3 ayz pue I8yjoue JO SwWT3 Su0 3B eueljuol UT PBATT .8AeY
s8T2T2 Iay3zo utr atdoad Axasnpur ayz JOo Auep "SIINJUIA SNOTIEA
J03 Butpuny puty pue AI3 07 saT3Td IOolBW IBY3l0 pue I3AUSQ

03 sdtij Auew apew aaey I swtl 3ey3z Butang -saesk us9lXTS

3sed ay3 103 ssautrsng seb pue TTO0 8yl UT P3ATOAUT uaaq 3Aey I

68

-guBjuol UJ 588 pue TJo Jo uofionpoid pue *ButwoApm ut Butzeasdo sbBrax ussjuaanss aasm aiaysy
BuTTTFap punos L7Tv3jusmuocaraua jo Teaoiadde snoyatpadxa aya sajowoad 38yl 48T ‘1sex3uo0d Ag -eueluol uT Butiesado sBta BuTTITIP @8Iyl aIAM
11¥8 @38uas 1spun ssadoad ' jo juawdoyaaap ayj o3 paledfpap St pavog ayl 8Iay] ¥9am 3se] -sajze3s utejunol Ayooy Burpunoxans ay3
: pue BUE3UOl UT MOT 3WT3 TIE UE 3B ST SsautTsng uorjerordxs

seb pue TTO 8yl jJo 931e3Ss 3Yyi ‘aleme are nok ains we [ sy

t3JeH "I Ieaq

BUBIUOK UT UOT33NPOI4d Pue BuTTTTIg Sse9 pue TIQ uo
quswaleas 32edw] TeIuswWUOITAUJ oTjewwerborgd a3exg 3y

10€2-0296G LW ‘euatray

anuaAay yixts 3Ise3 (gST

UOT3BAIBSUO) PuUB S32INOSay TeInieN JO juawjiredag
zabeuely 328f0ayg ‘FIBH UTADY °IW

£99€-2G¢ {90 2uoud 686T ‘£z Azenzgay 130384 ‘NVWIANVH 3 STWVE
£016S ruRIOl <!
[Zve xod '0O'd
NOLLYAYISNOD B §324n0S3yY Buiping uolziders§ 7op
WENLYN 49 "I43Q *INOR . ‘
Juj ‘segy pue [I0 TR P
6861 72 G341

Q3AI303H




Local Government and Association Comments



*§33¥S

119a pasodoad e 1a3iea jo yidap pue adfy 7fos 3Inoqe uofiswiojuy Juypiedaz

Ay1eroadsa ‘ssadoad mafaaxr 3jfwiad TTTIp a8yl ojuf 3Indur adyilou Jausopue]

@3eyidoadde Buypniour 103 suofido 19pTsuod TITA pavog 3yl -UOFSFAal

afn1 piwog 103 soydol a1® JuyyTFap Supanp L3yrenb 1a3em 309301d 03 sainseauw

zadoad pue Tesodsip @3sem jo s8a1® 8yl -aafd 1aideyp pue aaideyo sioeduy
9Yy3l U} IUAWWOD STY) UT PISTEI §3NSST Yl $8s58Ippe SIAJ 3FeIp 8yl (L

‘(16 28ed) SI34 IJBIP Byl Jo TT 91qEl uo pue
auntoa xypuaddy Teotvuydal ayil 3o ¢9 aBed ‘¢ 837s 1apun pazilewuns aie [IaA
133BA B 03 131X3au [8a IF0 STyl Jo BurirTap uf paijuasaid swarqoiad ayl (9

+s88 8Tyl Bujufejuod sTTaA woij swayqoad 103 TeFIuLlod

ay3 pue g%y jJo sidejje 8yl saqyaosap ATIUBFOTIINS SIAJ IJBAP aYyl -wayl

9981100 03 103B12do pue I8um0 TT3m juasazd ay3l yifa Buyyioa ST pus SWNOFUUTY
ayy 4£q pedousataadxs swayqoad ay3 jo aiear ST pasog 2yl (S ‘% ‘¢

‘w103 uwor3wdorjdde pasfaar ayil 03 UOTITPPE
‘3718w swy uoflwofidde 3jwiad [r7ap ayi o3
JOo uoT3ITppe 8yl Ioj uorisadldns ayl (2

sTYI 19pTSuU0d [TJA pieog ayl
MOTA®1 13UMO 8DBJINS 10 I3UAOpPUBT

T
‘SI3d 3I38Ip 8yl ‘%9 pue g9 saBed
Pu® passndSIp ST Y231 sy IsaTd

93T7Ss Ispun wayqoad syy3l sezjasmans T S[QE]
‘swntoa xypuaddy yeoyuyods] 8yl ufy pejuasead
3o uotiniiod Burpaefasa uoriswiojur (T

‘193397
943 uy pasyex sjurod d13yoads ayl 3o yoes ssaippe sasuodsaa BurmolToF Yl

*$911S [19M pasodoud uo usjem jo yadsp pue TIOS JO UOT1L
-dTuossp ay3y pue sdsumopue] 05 sitwdad JurTrrdp Jo satded
sute1d poolJ] ‘s3td 23sem jo Fulyousdl ‘TesodsSIp S1SBM JOJ
SUOT2BD0T SS9JPpPE pInous SIFd dUl pres I[1spndl Stuusaq L

i3

*1T9M [10 ue
BUTTTTJIP wou] Tesodsip 21sem JadouaduT JO 1Insad B SEM [TsM
D31BUTWEIUOD Ayl *A3UN0) PUBTYUDTIY UT TIoM JI1EBM pauUTnJ

B JO 32UBJSUT 3UO pP31uUssaJdd UOSJIpUady TTTJaUS  *9

*SJITPTIM DUB >J034S3ATT SB [[5M SE
9JTT uBWNY J43Y30 DUE SWNOTUUTS 3yl Sutidajje spdezey
mmm 1NOQB SUJSOUO0D STY passaddxa UOSJSIAT PJIBUDTY ° G

*swa1sAs TescdsIp.pue UOTA08TTOO pue saurTadrtd usiemiTes
Jutpaedsd SIF 98Ul Jo w6 29ed qnoqe peluUsWWOD OSTBR pue
UOT2IBNITS WNOTUUTY 3yl uo papuedxs UOSTIM BTUUO) ‘4

*S,WNJ2TUUT BYyj3 JOJ swarqoud Sseu3ls
pue (4iredy Juisned ST coﬂuzﬂama syl ~4A3uno) PuBTUDTY
UT STTSM TTO OM3 WOJJ paillTws §°H wodJ JurousTuadxs asuae
Aays uotanyrod J4Te 2yl UO PATJTIISS] WNOTUUT auuy ¢

oN SEDY
(8-t 071 UOTIBWJOJUT 33NnQqTJIUO0D JBUMO 32BjUnS 343 DPIG "0t
T1Ya P210BIUOD JaUMQ 22BIJINS  “H#
{SUOTAIPPE 3sayjs
uteluod prnoys ‘0z ¥ 66t s93ed ‘gy sunIT4 ‘uotriyedtrddy
JTwdad TTTJQ PaSTAS®Y BU1 DPOTJTISS] Ussda3sd 11T9 "2
“£2Uno) pUBTYSTY UT TTeM [T0 UB jO SPINTJ FUTTIT4P @WOUJ
P93BUTWEBIUOCD ‘¥odd] LBH 1SJT4 ‘wesa3s psinifod sy3
JO UOT1B3USUWNDOD po323UsSaud UOSUIPUSH BJISp |
. "SIZ 2uUl jo
UOT3BJ3PTSUOD JOJ PoIST] S4B S3UBSWWOD TBUOTFTIPPE 3yl JO

JdZPUTEWSG SYL *| UYOJBR U0 ABUPTS UT JuTllesw $IF 29Ul WOUJ
Luowtasag Suiaq Se /-| sweiT 9zTuS0%34 A7a2qoud TITIA nojx
13JdBH CJdl§ JBag

L0€2-02966

3NUaAY UIXTS 1Seq N2G!

UOT1BAJOSUO) PUB S824n0Say TEJNIEN JO juswidedag
Ja8euey 10s8Coug

JdBH UTABY

6L ‘GL uddel
£056°GL26G YNVINOW "A91SIM

LSb2-G8E-90v INOHd

DILYAYISNOD ? S308N0S3Y  *ON]J .ZOE&EUOmm%\ SHINMO
WUNIYN 49 “1d3Q “INOW

6861 91 dVA
Q3AI303Y

TVEINIJN ANY/ ANV VNVINOW

LSVIHIYON]

IW BUSTSH

18G5-L8L
8I26G uosuaqiny
N3s¥3.L3d Tug

€L95-982
8G26G dnidsay
ANNTNVIS

129€-86L
12265 matnsrey
L3IAL AHYVYT

YBYS-E8Y
61265 1ewbeq
HILIWS Q3

8SLT69L
21265 2jauteqg o
VILYNNVA NATHVI ~

¥95-982
8GZ6G an1253Y
STIHOIW .HO1Ng. 14389

85vZ-G8¢
£066-5L265 fasam
NOSTIN FNNOD

8Gb2-G8E
£056-GL26G fqsom
NOSTIN NYWHON

9082-28Y
0L265 faupig
NOSYIANIH TNYIHS

L2YE-86L
1226G matnney
T13aNYUL SINNIJ

SYOLOTYIA




*9ATISNBYX3 8q 03 papuajuy
J0u 213 83IST] 3say] °sTTom sed 30 TTO Yifa 3Isyxa Lew 3wyl swarqoad jo
3308 9Yy3j @3BIISNTIF 03 6BA 6T a[qel pue T afqel jo asodand ayy (2T °‘TT

*1eFIUBISQNs 2q Lew STTdA WOIj Iajea paonpoid
JO awnToA 8yl 3IBY3J AOYS O3 SBM JUSWAIBIS BY3 JO JUSIUT 8Y] °I3I8A 68T
30 aiow aonpoad Kew syyam 4Aep 1ad 193®M JO ST31IBG 9°6 INOQE JO 3IB1 AYI
38 1a3wa Buyonpoad pue 1eaf ay3z jo 3no sfep o,z Buriwiado [T13a ® woay ayqryssod
aq pInoa palyo sain8yj ayi ‘saridadsiad juarajjyyp o3uf siaqwnu asayl Ind oJ
*1eaf 1ad 133ea JO sTaiaeq 03 SI3jal pue apymailels sioleiado woay piaeog ayl 4q
pa3108110d ®B3IEp WO1J palfdwod sem UOTIBWIOIUT STYL -poonpoad aajea jo junous
a881aAB 8yl °lBUFISaIapun 10 3IBWTIEAIAA0 L3y} asnedaq o3 paidalfqo Juyeq

21w s8ain8T3J paiTd a8yl Iayjaym Ju2wwOd STYI WOIF IEITD 3I0ou sT 3T (0T

+aanpadsoad pue adyiowad
JU813IND 8T STYI ‘SIAd 3IJeap 8yl jo aBed paduasiajelr ayl uo pajou sy sy (6

‘punojy aq ued £3xed ayqeyl ® uays pasn aq 3ou
spunj asayy 3eyy £otjod 23e3s ST I] ‘3uawdojsasp seB pus [FO WOIJ 53XE} JO
mataiaso ue se Lfuo pajussaid sea ¢ afed uo sax®) JO UOFSSNOSIP YL (8

UOSTTM 9TUUOD

SJ40323JdTQ IVOWTIWN 2
U2/ IYOWTWN

SHOLOIHIA 40 a¥Yv0od IVOWTIWN
fL£19ud0UIg

‘nok queyr -suotisanb Aue saey
NnoA JT J03294Tp UOT}RIJ0SSE AUB 30B3UO0D 03 88J4J [93] 9seatd

(1L UD2JdBR Uuo AsupTg uT Jutrgssuw SIF Byl
wouy 3druosuedy ayi Jo Adod ® puas asesard nok prnoo ‘arqrssod JI

*SUOT3ETNISJ puUB SITNJ JITBYI PBOJOJUD PBY BUBRUO| UT Sjuswidedsp pue
saTouade SNOTJBA JT AJESSOD0U USQ SABY 130U PTNOM STY3 ‘JI2A3MOYH
*SI3 8u3 @Jedsad 01 duop us3Q SBY ApPn3s BATSUSIXD 3BY3} so4fe ap

‘uotionpoud TTO wouy sd301q0eud TeSsodsTp

Jodouadut jo squrerdwod 03 anp Aquno) UBPIJSYS UT pPBWJOJ SeM

UOT3EBTIDOSSY *PepnidoUT 30U ST £3uno) ueptdsys -4L3juno) £AQq eBUBIUOK
ut sjuterdwo) (TeM Jo Ageuwuwns h| dTqBL HOoL 2FE( 4!

*STF UT P83STT UBU3 9TTJ uo sauterdwod

JO B4EBD aJouw SEBY UOTIBIDOSSY (;SiuTeTdwod UOTSSTWWO) SBH pue IT0

qnoge jeUM ‘neadng L1TTEND J81BM AQ paaTsd2y siuTtetrdwos psSiEISy
-sep pue-{T0 Jo uoradrudsaq -2l 9Tqel °€6 % 26 9%ed  “L|

©1g 984 -"9TqE3EBQAP PUB TNJIQnop ade sadndry 8sayl syzuow Jad uao

Jeak dad ' (L86L JY¥NQ) J93EmM jo (suoTTe® (Q0Z‘60L) STIQQ 009°‘z2 Jo

o8eusar ue paonpodd BUBJUO[ UT STTOM TTO 9ATIOE 2CL*y ays 1BYUIL
91BO2TPUT LgHL JOJ Bled,-ITem TTo Jutonpoud wodjl Jaiep *oL

(20Us3US3S 1SET)

w AJdVIS S.d¥vV0d JHL X9 TVAQUddV NV NOILJDI4SNI LAOHIIM dNOH

S.HOLYHIdO FHI WOHA JEIAOWIY ANVTHII¥AIHd 4O JLVYLIS NO STIdM FHV

SAONVISWAOYID ON HIANA. "LIY 03ut dIp 031 psau ou aq DPINOM - 3JdY3

‘ssaels alnd se psaoddde jI -purog sen pue TT0 2yl £q Teaoudde pue
uot129adsuT 3noYylTM pasea[ad 9q JIAdU PTNOYS puog 19 28ed "6

..mpmum sy3 ut Butjedado [1T3s st Auedwood
JT POJSPTISUOD JO pasn &Q 30U PTNOUS LIH °"XBL Isns]l A3Tuwapurl
aoanosay ayl Ayrerosdss -saxe3 Jo uoilzeuetdxy g 38eg 'Q

Tttt tlUO0D Q6L fG1L Yyodey .W\.«EwEEOU SiFz 2 mwmm

71



+858001d M37A2I TEIUIWUOITAUS JuUayoTIIe

pue }otnb ® jo 3jusmdorassp ayi y3noiyi peaiss aq [TFA S12Um0 BISUFW PUB pueT

8yl 3O BUIIDUOD 3Y3 IBY) §3AI[[3Q pIBOG JY[ °IJUAO 8DBJINS 3yl WOIJ Paulsiqo

8Q PINOA 3IBY} UOTIBWIOFUT BPNTOUT 03 w103 uof3Isojidde Ifwiad TTTIp 8y3 8sfaax

03 suoyido Buyaapysuod s} pisog ayl ‘ssavoxad Bupaiywiad TITIP 8yl UF seIBUTW
pue pug] Jo sisuso 103 afol ajeradoadde ayj ajenyeAd T[]Aa pavog ayj

*3Ty3uaq 03 ST 3IBIS Ino T JuawdoTaA2p papasu

yonu pue 1adoxd a8eIn0dSTP 031 9413s ATuo pInom sainpadoid Burizrmiad

TeUOT3ITPPE WOYM I0J PUB SIUSWUOITAUS 9ATIV2dsax I1Tayl 30930id 03 sainpadoxd

Sur3jmwiad 2aTSUQ3IXd 2aevy ApEIITR S3TOoUaBe asoym ‘97dueXd UB SE PAUMO-ATTEIIPDJ
eUBIUOW JO %67 sdeyrad ‘spuey paumo-A1o17qnd 03 A7dde y8Tm sues ayg

*d1yspiemais 1Byl JO SITITTIQIS

-uodsai ayj pue punoxd Y3l uo 3993 IT3Y3 YITA SISUMOPUBT 3SOy3l uey3 Iayijel

saToualde asoyl jo saystm pue siydnoyl syl 3ussaidalr ITam IYBTm ‘Isuadxs

,S194edxel e opem [Te ‘oTduexs ue se sweg 9 YsI4 ‘sarouslde Teiusmuranold
SNOTIBA Aq SIUSUMOD SATSUIIXD Y3 IBYJ ISPTSUOD NOA 3BYI S apM

*$3DIN0S3a1 [RISUTW PUB pueT ITSYI JO UOTIBRZITTIN

pue juswdoTaaap [nyaied ‘uor3ionpoiad syl uo spuadap POOYTTIAT] asoym pue

£31a130® BuTTTTap Yons £q peIddyje ATI02aTp 3Isow aq TTIM oym ardood Kisa ay3

¢SaATaSWAY] SI2UMO TRIJUTW pue puel 3yj Aq pue 03 PaI0ASP UI3Q SBY JUANIOP
snouTunToa STY3l UT 9oeds BTIIT] KIaa Jeyl 33jetidoarddeur os swaas 3T

) ‘poIapPISUOD
9q 3y3Tw S$330eJ TTE 3ILY3 I13p10 Ul uoT3ISanb Uy SIF 9Y3I YoIEISaI PUBR IDURUTS
03 373 ueas sey ‘a3parmouy inc o3 ‘dnoal fean3iTnotaSe ou eyl ayqe3IaITR
ST 31 °TTe3ap OTFToads pue AyYiadual A1sA UT PIIST] SUIIDUOD [EIUSWUOITAUD
ITexaa0 243 SujzyuBdoda1 osTe Inq ‘putw uy Ayriemtid drysisqusm Ino 3jo
SUIBOUCD 3IYI YITM 6861 ALIenuel pajep SIF IJeap 2yl PamaTAal IABY oy

“(Vdar) 30V £9TT0d

TBIUSWUOXTAUZ BUBIUOKN 3Y3l 19pun paitnbsi se (SIF) Ijuewalels 1dedul Tejusum

~uoitaug d>Tjeumie18old S,BUBIUOK JO 23IBIS 9Y3 U0 JUdWWOD 03 K3ITunixoddo sSTY3

9je3 03 S3aYSTM ‘BUBIUOK [BAIUI) YIION UT S2IJ8 UOT[[TW §°] ATo3ewrxoidde
3utiussardal (VOWIW) UOTIBTOOSSY S13um) [BIDUTH PUB pPuB] BUBJUO[ 3YJ,

t3IBH 3| aeaq

10€2-0796S 1IN ‘BUSTSH

TeAY Ul9 *F 0761
UOTIBAIDSUO) PUB SIDINOSIY

TeanjeN jo 3jusumiiedag

JIBH UTA®Y ‘IR

LVAY3SNOD B S3Jdvo.
YHNLYN 40 1430 YNVINON

6861 9 T AUW

aaaiadad 6861 ‘€T Ao

10568 BUBUOIR .m.smm
1081 x08 '0°d
UONEI00SSY SIaWA]
[EJ3UT PUE PUET BURIUOI

72




saansoroug

us /99 /M
Juaprsatld ‘yniu TTassny
ne/ ngge\v.%doﬂé
S
e
CATInI3I02dsay

*suotieTndai pue sani SurTddTid pue MdU JO UOTIBWIOF

sy3 ur ,Sop 243 yirm £Leme uni 03 TTEI,, 3yl MOTTe 3ou nok 3ey3j pue ‘ssaxloxd

2TWOUODd S3IT 10J SPIIU 93IBIS INO JBYI SIDINOSa1 [BIauTm 9yl Jo usmdolaaap

4AT19pa0 3yl yitm arqriedwmod SIF we Jjo 3usmdoTaasp Ul UT ,punoxd syl uo 3833,
17943 yitm a7doad SB YOWTIW 943 JO SUIIVUOD dYJ ISPTSUOD NOA IBYI ST 8M

*S32IN0S3I [RI2UTL

ano jo jusmdoyaasp 3Fes AT[RIUSWUOITAUS pue ATISPIO0 SYI UT UOTSSTWHNO) SBY puR

1T0 23e3S a8yl pue Ax3snpur 3yl yitm drysuorielax Suriiom pue Surpueisispun

pool & aaey am 1993 ‘drysiaquam ino ySnoiyl ‘sm MmON (SII0JFS [BTITUT INO uf

LIUBITITW, I9yjel Se PATJTIUSPT 2q PInod £Tqeqoid 3y *S3IIN0SaI [BIIUTW IToY3

30 jusmdoTan’ap 8yl ur swarqoxd pazruloda1 oym sSiaumo [RABUTW pue pue] £q
pawlol Af[eurSiio sem ‘BUBIUON UT PUTY SIT JOo ISITI 3Y3l ‘UOTIBRIIOSSE Ing

*3uo styl Juryolem 3q TIIM 9M °SUOTIBWIOJ

Sutonpoad ayl y3noiyi Surseo adeyans yiim aleridoadde siow aq IYSTW BTTW

y ‘93enbopeur aq yd3Tu BUBRIUOY JO SEII® PaIvIdETd BYl UT IDUBISTP B II0YS

STYl [99J @M °STTam I93em I0J sSnIpel aJTwm Z/] B 9sn nok eyl ‘gh aindtg

‘uoryeocyrdde SurITIaIp PosSTAsl 9yl ur ‘orduex9 ue se 2jou 3 “STIOM IIIBM JO
uoT3Idajolrd 2Yy3y ST UOTIBEOOSSE 1IN0 JO WIdduod Furnurjuod pue juasaid y

*S8STIE pasu B JT aininy ayj ul mayl Yy3tm
3urjaom 03 paemioJ Mool 9M °*ISATRIBD B SB UOTIBIDOSSE UMO INO puB ‘spue]
831B1S BURIUOK °SI03DBIJUO) TeITSAYdoas Jo UOTIBIODOSSY TRUOTIIBRUIAIUI ‘L3070
PuUB S3UTK JO NE3ING BUBIUON 3Y3 JO uoTIBIadood 3yl Y3noiyl paaJosax seaie
peaeroed ur aanpadoad Bur8dnTd sToy oTWSTIS mau B ST aTdmexa juadel Isow y
*YITM H10M 03 poo3 way3l punoJ SArY pue ‘waYy3l 03 swa(qoid SnoTIieA paIRTAII LAY
‘UOTSSTUWO) SBY pue IO BUBIUOK aYl YITM ATIATSUIIXD PaYIOM IARY 3M ‘puey
32 suotasanb ayj o3 pajeyar 31saq saToTTod jo SaTdod ISOTOUD DM  ITIIUSA]
Teninm IT9Y3 03 AX3Isnpur syz pue diysiaqusw Ino 03 Yy3oq 3yqeirdadoe aie 993
9M UOTYM SWIOJ PUB SIIDTTOd PajeTal-Al[Biautw padoTaaap aaey am ‘3d0uatiadxa
wWolJ pue Siead G ATILDU 10] IDUIISTXD UT UI3q SBY UOTIBTDOSSE INQ

7 98eg -7~ 21eH UTA?Y ‘I

73



*punoj saumy3jvwWos
@1e sjunowe 1381eT ‘uor3onpoid Apesie ST 219yl 319YM Seale ul pue drfem 3ou ST
junowe eyl ‘ILAMOH "YIYSTS-2UO0 ST PIBPPUBIS BYL °"BATSII1 TTIM noA L3101

3O 1unowe 3Yy3 23eTI1039U 0] NOL SMOTTE® A3TBAO1 Y3ITa SurTEdp OM] ydea8earq

*Aym pue BAI® INOK UT TBWIOU ST 3JBYM 3INO purz o3

£13 03 Juem IYSTW Nok ‘wid) B uo Buredife ai03ag - paulls 9Sed] aeaf u9l e ST

ATTEUOTSEID0 ATUQ ‘'SiBRL BATJ 03 981yl WO1J 10] BIB Aepol s3sea] ISOR ‘ur TTT3
03 nof 103 379 udeq SEY 3SEBIT BYI JO WIII 9Y3 ‘suo 1aqunu ydeifeied uj

*BATSNTOX3-UOU ST I} s30adsal
Jeym Ul AeS PINOYS pu® IATSNTOXS-uou ST IYST1 9yl Jeyl Kes pnoys asesa] inok
f@ATSNTOXd J0u ST JBYJ ISEIT B 0IUT 123US 03 YSTA NOL JT ‘I9A3MOY{ *98enluet
SATSNTOX3 9yl PIPNTOUT dABY @M ‘SATSNTIX® JOU BIB IBY3 SISEBAT uBYS 03 SUITTIAUN
?1e saruedwod se3 pue TIO pue seaie psioTdxaun AT9ATIET21 UT Bie saseosT

ISOW IDUTS  papuIIUT ST Ieym A3TOads 03 ST MITA 1SDQ Byl 3IBYI TB8F aM

T99SSIT 2Y3l JO JuIsSU0D BY1 InoyiIIM L11adoid pasesy a2yl uo a3eiado

PINOD LuedWOD OTWSTIS OU ‘2IUBISUT 103 ‘IYSTI SATSNTOX? UR YIFM 'pPosn jou ST

SATSNTIXd plom 8yl 3T udA® 2307dxd 03 IY3Ta1 9ATSNTIX2 ue aaey Kew Luedwod e Jeya

Ino Jutod §13YlQ ISBIT Y WOIAJ USHDTIIS 8Q PTNOYS SPIOM 3SOYI IBYI MBIA ay3

@%e1 S10STAPE 3SED] I8Y10 PUB SLBUI0II® 3WOS ,,"IATSRTIX?,, Pue , ATSATSNTIXS,.
Spaom 34yl SUTBIUOD 35eIT 3yl jo ydraBeaed puodes ayl 1Yl 93F30U TTIM NOX

“T-VOKIN 243l s2pasiadns Z-VOWIH UL ‘I-VOWIW ® OSY® ST 319yl *Z ST I=qunu =yl
3Ins djew OSTY -UOTIBIDOSS® INOK Aq paiedaid wiog 3seay syl aaey 3jo0u Lew nok
‘uoT3dTIdSUT IBYI BATY 30U S0P BSEBST INOK JI 2SEIT 2Y3 JO ISUI0D puey 313971

13ddn 9yl uT $193397 9S50yl SBY ISEI] Z-VOWTW @Yl 3ISITJ -3no pa3urod 2q prnoys

1223 @M SWIIT TEIIASE 9I° 9I9YI “3ITSIT 35LIT Z-VOWIW Yl 03 10adsax yaim

74

*moydue WIY Y3ITA ISEIT B OJUT 19IUD 03 JuEBM 3I,UCp

4£1qeqoad nof ‘auwT3 Bi3IX? JBYI MOTTE 30U TIIM @y JI -ulrs nok 91033q aSEIT 1nok 10

25831 STY Apnis 03 SWTI nok MOTT® TTFA @Y 3rqeIndax sT ay jI -i9yoiq 9sear ® £q

peTaany ®q JOu o °S@sBA] SES pur IO UT 95TII2dXe IWOS SPY Oym YITM IETTTWE] 23

no£ 3¥ST2 dUOIMWOS 10 AUI0II® UE JUTIIS IIPTSuod osTe Lew no) ‘LAes jou saop IT

Jeym oSTe Ing AeS SIOp 9SBI] SYl IBYM ATUO JOU ISPTISUOD AITNJ31ED PTNOYS NOA

pue 1dadse 2wos ul onbrun 2q LeW uoyIENITS INOX °I3UMO Teisutm £12A% 3ITJ TIIM

IPY3 Wi03 9SEOT B IITIM 03 ITQISsodwI ST 3IT Jeyl Aes ISNW aM ISITJ ‘WIO] Isea]

94l UT pa3eioWNUd ATTEDT3ITOads swWe3T 3Oyl SIPISaq aSEaT Se pue O UE 0IUT

8uTi9IUP 21039Q 19PISUOD O SIFIIBW TEUOTITPPE JO NOL ISTAPE 03 ST 133397 STY3I jJoO
asodind @yl ‘wioy asesaT SeH pue TIQ Z-VOWIKW 243 Kuedwodoe o3 ST 2193397 STYL

:19um() TRISUTH pue pue] Iesq

G861 ‘€T 1290320
10588 VBRI ‘acteq
1061 %0¢ "0
UDMB1J0S5Y SJaumg
[EJIUTA PUB PURT BURjUCA




.. e8IMIBYI0 S0 AQ 18093 o 40669}
10 POHII0U URdq GORSS| JO|u 0)UP Ou)ARd WU JXOU Ol I8 PISESIDU| 8Q [IBYS S8|1|BAOI PUE $191UBI YINE "IGABMON "09) PapPiAlpUN pue
SlOUM B} O) $)0aQ 1£B1IJUY 914 YI)yM U0 OO S U) AJUO 10688 By} O) P18 8q IIPYS PuP|A0sd UEIRY {81USs PU 1119404 By} VO] ‘UIBISY) .
019150 91dulS. 39§ PIPIAIPUN PUB S111UB O UBY) SPUS] PIQIIICAP BAUGY VYL U} ISI41U] 859} GUMD J0580) 041 1} '1SIUILNI BISSI Y 6
f e Buo| $8 UIY}
SHNs0s I 'pum yans jo —c-u_:v oy} Bupnp 9210) U| URWEI [EYS 9sEI) QUL '9SBE| SIY) JO W) Lewpid
U} O PUS AY] 18 §119M 10 [|om ALS BUIOMLI 20 BULIHP ) S9USE) O] J) S0 ‘SUD|IRIBAO Bu(10MaI 10 BUYIHP YING JO [UBAR BL) Lj "UCNIdNPOId
1O UO[IRSSED AU 16148 @jBP BUIARS [B)USI 1xAU SY BI0jIq 10 UO (§1U0) 40 10PuG) JO WwowAed Pyi SOWNSP) S9EES| BYL SEGUN Wi} AiBwpd
By URIEM 3G 11 4 TI0 1B BRIAYL AR 09 WiLIIM 10 Bupiip Q05CH| QU) SERUN PJBUILII} EYS
95| S|y} BENBI AUR WOJ) BEVAD PINONS 00BN ) UOIIINP0ID BY) 88D IO 110 O AIAGISIP 04} i94i¥ JI 'NOILONGOHd 40 NOILYSS3D 8
JUeWARD [RIUBI BY) U| UOHGNIBIU| OU URLQ PEY BRI YBNOYL 69 9210 Uj BNUIIULD [[BYS ORI 10310 Syt
Pul §18IUSJ O JuewARd Sy} BuIUIBA0D (§) bl YORIDEIBD ‘6|¥IUSI jO 1APUR} IO JUSWARD SY) ;O LOIAWNEAI YONS VO 'PIPIA0ID BAGQBU|AIAY E¥
JeUUTU JWEE PUB JUNOWE SWTS BYI UL GBIV jO JPPUI] JO JUdWARD JWNEII |BYE iEp P26 81048Q iO U0 '90660) PY) $S8JUN ‘EI(LED I0Q
O} 58 S1EUIWIPL HEYS 95U G|ul TUILIFRIBY BI4} Ju AIESIAIUUS JXBU SYI 2)0)3Q PEIUSWLIOD JOU S| (19M JBYIOUS JO BullilIp Y PUB LOIBY)
$3J0Y 1O B1OY AP B §)j11P PSR *JORIRY Wa) A1Buad ay) BupInp pus ‘Spuw) p)Es uo sub JO |0 .o E»oun_u ©f 40140 *}) "3 1OH AHQ 'L
“SPUR} POZ}IUN JO PBIOOA YINE 10} AIUO BSED) Sy jO UL} A (8 LGLY) wim spue|
Puzjljun puk paood o} Aidde 0S|@ (BYS SENRD Sy PIIBIO] §) ||BAM BY) YIUM UYL bun BupdoRds By} UM PIU(RIUOD /¢ S8 SPUE) YINS
01 69 10udKB FIL@WABD [BIUI WO SISE| BY) PAL|IOI L) 10U BSER] SIY) JO Wi AIBWNIG BYi PURLXD O) YAISS JOU {{EYS SUO|IRISA0 BupyIomal
10 Buyip ©,60853( 10 ‘11om SeO U} JNYS ALe 10} BlUPWARG “IGPUNBIBY PRIIIP {léM AUR WOL; LOIIINPOd “ISAY D NOILYDIHDIS 9
“WUPQ A0 SUAEP PIFS 0] 10 GUDISSE 10 10869 OF 4119611 JYHIP ‘SIBP |BJUSI QY| §1043Q 40 UO PRIBA[ED
10 pBjjew JORipy] BUDIIEE AuB JO 89538 JO JJRIP 10 ¥IOYD AQ PP 9G AR $1UPUG) I0 SlUBWIARD )y "AjRAISER0ONS SpOLRT GX)| 10} PRIIBJOP
8Q 19y }iNy AR |1BM ¥ JO JUIWPTLIWILOD §Y) ‘SI8PUS) 0 SludwARd 9)|) LCAN PuP IBULKW BY|I Ul ‘IIBP PIEE WO 1BIA BUO JO} ||9M B JO jusly
5UIWWOD by} Bupsidjap j0 803)|A1d PYI 1040 PUE 181U S8 QIRISAC IHAR YOYM * 77 7T T g0 T T T T T T Jo wins syl

“aPUNEIBY INSI08 O) BIRIULS Y 10 SKE PUR |10 BL) jO JO PUB) PjEE O diySIPUMO BY) Ul $20UBYD JO §53|p1eDA) acER] BjY) JOPUN G|quAed SWNE
18 pUB AuB 1O AI011SODBP BYI 68 BAUIILUD NWYS YOM 'SIOBEIDINS S JO * 18 yuug

$69] B4} 691N ‘S9|11ed

TITTITT ST O gy U PRI €,J0569( 8Y) O) 10 J08S9) BY) O} J3PUS) JO ABD |(BYS UIED 18Y] 810]8Q JO UG

410Q 0) 62 BIBUUIIR) (JRYS OSEV| i) 10610y -_uu 94} WO IO BUD 610,q JO UO PUT| PIEE UO PEDLIWWOD 8Q @ OU Jj IVINIY '§

"POZ(IIUN 0 PRIOH 918 SPUR| PYSER] 3] YIIYM UiM SPUE] UO PBJEDO] §]|8M LOI) R6l
©61) 01 POPIA0ID GACQ §¥ GIYOJ IS Y| PATY |JUYS IOR507] ‘9SUSTXE PUE Y61 8|06 §.J0SS3; 18 ¥q HBYS SU0 Oy} JO 96N BY} PUY I1GM aUi O
SUOHI3IULOD UMO S(1 SHFL BUS JOSSET '(PO1IHA WY ~~ = """ "~ 1ad $¥0 jO JowT T T T 0] PeIL| 8Q §9YS JASER Jjam se0

D% 10} JBY} PUPIACID $8500ind Oulydue) pul OujuE; PUR J)ISOWOP S0} PRIDNIIBUOD J9)R6 Y 40 BU|IS|XP MOU $|USWAACIDW| PUB ‘SRINJONLN
‘SBUPNNG € 30569 U) 980 10} S36|WRId PESEI] BY| UO j|am 560 Aur Wol) 80:eYD O 8843 SuD BALY HBYS 0SSN ‘ISN SYD S.HOSSIT ¥
URINYE,, PaIBpiSU0d
9Q |IBYS |{8M OV 'PRISe] MOj) 88D By) Pur UM LBIG SARY |EYE DusED YONE N ‘SeUeND Dujded | VOJIINPOID JO §GRARED 8) |jam BY) 1BY)
SOROLISIP 169} MOI) S0 U pUR PUIEIOLIAY | 19M 4INS U] BUIBED LIOHONPOIY YD|YM UO §18P Sy UO JNIO (BUS |Iom B JO ,up-BullINyS,, ‘uIBIaY

Nuug A B4} O} pi P 10 P RW @I 3O IBYD AQ 1{P319 8.10569| O} JO JOSEV)| O} PAIEPUI)] 9q ABW S UBWARY ‘POJRd dwi)
PaIBIS BAOQR BY) PUOARQ 65uA) DU} w0 ) OU JAPUN |jVYS SIUBWABD YONS (13 UI-INYS YINE AQ BSEB| 61Y)
1WPUN PIOY SUB 28D S0P T TTT T TTTITT T 0) (RNDI JUNOWE LR Wil AJBwId SY) JO UOYENXS BY) 13HE $18eA T TTTITTTTT 0

PUIIAD @ 10) 'UI-INYS §f HEM YONE BYM 101) 821y} A)IBALUR PUB ‘W) Awiid Oy) JO UOHRIOXY YL BujmO)|0) B8E3| SiY) 4O B1BP AIBSIBAIIUR OU}
010459 40 U0 10868} 0) Bupepudl 10 Bujded AQ Wie) Aiwijid By} PUCAQ RSUE| S)Y) PULIXE OF POIIIUS 0Q |BYS BIESI| S69)RYIFUON SBI|jurnd
Oujed up 6B BUIINPOID 6q O PLIBPISURD O JOU |IHYS |[OM YINE Uf INUS §f 688 Bu1anPosd 4O BiGeded ))om @ J| "V1IM SYD NI LAHS €

‘98N JO 9IS 10} APUSI 16PUNBIBY $12np0id oyio pue $80 °(10 0y} DuprBwl IS|IMIIYI0 puB
B il ) 0 ‘Bujieos B ‘Bupiols 'B d 40 1802 J0} 1NOYIM 0 (eys
SSRU] NIUL SBPUN 1065) O) DUINIDOE SOPADI 4B Ty} 893,08 9ISERT IO Y1 JO YINOW Y} 18 S¥B YINS O DU By} WOJ| SPIIV0 oy jO
TITTTITITITT T T 8400p0id 3410 AU S0 BUNIOSED JO I0138JNUNLL Sy} 10§ PSR 10 PUB| PIBS WO P{OE PUB PYINPOIC PUIY I GINIBU IGABIS UM

10 $80 U0 (Q) ‘SxuR} PBRICIV ClUY 1O BIUIGId Y} OIU| UNJ 8] 11O YINS ARP By} UO EBIR JO PIo) WS Y} L) Ou| A0 A)jAwI0 pue speid
O3If 1O {10 JO) 83140 JINIBW By} DulARd 'UO|ISEEESOd §I| | 10 A}|9A0) AU VEEYZIND BUl) O} W)l WOl ARW 936597 'PRIOSULOD 0 ARW S|oMm
GUL U2JUm O} SIUIRTID Byl OjUy 1066 BU} 4O 1|PRID BYY U} JO SIIBM B} I8 PIIBAIIUP 3G L GUIES By} "CPUN P|BS WOI; PIAES PUB PaINPaid
YL JO 7T T T T TITITITTT T g uQ () (Buimo)jo) By IE0D O 98J) "ANRAOI 68 OS] Jy) O) ARD [[BYS 9OSED| By ALTIVAOY 2

"PAPIA0IT 181 BUIRIUY 6F PUTY PUS LO WU} BRUO Bupy10mus 10 Bujjjlp 18NN Ul peleBus

§| 93583) S8 121jEA 1Y) DU KB 1O PUB) PIBE WOJ) PIINPOIA §) S0 0 1O S¥ su}jeRIAY) Buo) S8 pug ( Wisl Asw(id,, PayED UIRIeY) S1ep Syl
WO GIBBA 77T TTTTITUU T 0 Wig) @ 10) 82105 U| WIEWES ||RYS wSED] si) ‘OSER} S1yl 10 SUOISIA0ID 1940 Jy) 0} 199lANS WY IL )

URJULD ) PLIEPISLOI ©Q |RUS Pu¥| SIY) OLRI) SIYL JIPUN JULwARD ADLOW Aul Jo Junclue ay Bujuwielep jo esodind ayy Jo4

S$MO[O) S8 PAQUISUP T TTTTTTTT T T T T 0 91048

TTIT T STUTITITC S 40 AlunoD a4l vl B3IBN1S Uiy SIYBH AIVUO0ISI0A6 AUl YiiM s9y1aB0) ‘pue) O S1DRI} 0 JORH LR LD JRYL I8

013 iuyl Juap)du] 10 Asessadau Se0aiAd pue BIYBL JBYI0 (B PUR Auk PuY SUS|WBId PESEY QY LO Padnpoid s1onpoid Yons 104 Bupies pur

Bupjean ‘Bujaes ‘B 10§ WORIBY} pue ‘sA ‘$puad ‘suopiels semod sxue; Buip|ng ‘sauj| 1amod ‘sauyadid Buikey 10y
SIUBUYSED puR ABM JO S1ytiH YA PUE PULY JO DINJU JFARIEYM O SEE pus j0 pue iy 6 do pus Bujinp ‘Spoyiow
194)0 pue (EDIEANGOED AQ BuI0dXE (O Tyt IAISHIONE BYL YA puk exudInd By 10} "@ISSU) AL OJUN ALWAIENIIX 18] PUB BSEJ) V&SP
‘Uit S0P ‘PIULC|IAC puE 1duy "PlRd 6§ 0f VUESI ] PYI O 1IkD Ay} LO Y10} 3% UPRIGY By pus oyi O puw ‘pad

AQuivy 8] yopym j0 Jdwaes eyy 0 T ‘§) seg 7T O WO(RIOPISUOD Ul puE JO) ‘108887 BYY

“3UOW 4O INO H3H1IHM) . 33$$37. IHL SY O1 Q3434 NITUIH

e e m atan e e s e = e e e e e L Rt I R AT R ATTT T 0

T 740

NIIMLIAANY AB 7 777 1T T JOAVOLT TTT T T T SIHL O LNT Q3B IANT ANV 3OVA SI IuaWwaaide S|y

asear sex) pue (10 ZvoWTN

75



v

10. NOTICE TO LESSOR ANL OCCUPANT. Lesses agress ta notily 103801, and Lhe person In pos. ession of the suriace of said land Il
other than the lossor, in writing st least tweniy days but not more than ninely days before & wall is commenced of lessea’s Intent ta
commaence a wel!, the date opurations are propased 1o begin snd the location of the walt. After complation of the well, if requested by
lessor, lessee shall provide 19ssor with coples of all logs, reports and other guological intormation tiled whh the Montana Board of Ol
and Gas Conservatlon ai the thie such Information Is 80 filed. Lessee turiher agrees 10 notiy lessor In writing within 30 days atter plugging
and abandoning any well, glving the well numa, localion and date of plugging. .

11. LESSEE'S GAS USE. Lesses shall have the right 10 use, free of cosl, gas, oil and sall wates producad on the lands lor his

therean in with the ion of oll, gas, or elther of them, trom said lands.

12, PIPELINES. Laases shall bury all plpelines at lasal aix feet bulow the surfac

13. WELL LOCATION. No wall shail ba drilled nearer than 600 lest 10 any house, barn o Other bullding of structure now on of
hereaiter construciud on said premises, without leasor’s prior writtan consent.

14. DAMAGES. Tho lessee shal) pay fo: all d: causad by his or lon oporalions on sald lands including
rall damages. Within six months afler completion of @ well of plugging and abanduning a well, lugsae shall remove all material tiom any
pits which ace not necessery for opuration of the wall and shail fill any such plts. Within said six monih period lessoe shall aisa fociaim the
driling sile us as ly practical with the weli if the woell is a producing well. Within one
year afier tasmination of this agieement iassee shall sesiore any pioviously unrestored lunds 1o their orlginal condilon, as near as reasondbly
practical. P . .t . .

15. REMOVAL OF PROPERTY. The lesses shall have the right to rernave ali fixtures, and othel placed
on the lands, including Ihe 11ght to draw and remove casing, within six months of the expiration of this losse or the early tarmination thereol,
and ali of the same not 30 ramoved shall Decame the property of the 18350 at Ine e «plialiun ol Buch six months period

16. SATLWATER DISPOSAL WELLS. This lease shall not inciude tha nght to drill wella 101 of use existing welis lor sall water disposat

17. ASSIGNMENT AND CHANGE OF OWNERSHIP. I the estale of sither party heruto Is sssigned, and the psiviiege of assigning in
whole of In part Is heruby axpraasly silowed, the covenants hersol shall sxtend 10 and be binding upon the heir devisees, estais (opie
senlatlvas, uccessors and assigns of the parties. No change in of the land ui of renlals of royalties by lessor shall
be binding on the leesus until tha les: has been furnished with an axaculed or cerlified copy of the 1ranster or assignment. in the svent
of the assignment af thia isase in whole of in part by isasee Or {:3300's SUCCEsSOrs Of assigns, such sssignment shall.not be binding on
lessor until lessor Is notified In writing of such assignmenis and of the nam.a and address of the assignes.

18. RELEASE. Lessea may at any lime relsasa this sase as 10 part of all of the lands described herein by dalivering of by placing
a reloase of racord in the proper county. In the event of a parlial refease, the annual delay sental above mentionad shali be reduced
proportionately. Within BO days sfter the expiration of this lease o: any portion thereof lor any 1eason, tessee shall ptaca s release of record
In the praper county of countles and shall mali of tender 8 copy of such rsisgase to lesaor.

19. EXCUSE OF PERFORMANCE. All axpress or implied covenants ol inls leass shall be subject 10 all Federat and State Laws,
Execulive Orders, Hules or Reguistions, and thia lease shall not be terminated, in whote or part, nor Lesses held liable In damages, tor
lailure 10 comply it ] by or Il such fullura Is the resuit of aay such Law, Otder, Rules or Ragulation.

20 WARRANTY. Lessor makes no warranty, express of Implied, as 10 lessor's title 1o the sbove described land excepl ihat lessor
agrees 1o dutend whatever 1ltis lessor has and agrees that the lesses, al its option, may pay and discharge In whols os In part any taxes,
martgage, of other liens, existing, levied. or assasaud on or againat said {and, and in the svent It exercises such option it shall be subrugated
10 Ine rights of any holder or holders thereol and may relmburse iisell by applylng 10 the discharge of any such morigage, {ax of other llen
any royally of rentals accruing hereunder. Lessor turther agrees that any interast or iy 10 said land acquired by l8ssor aller the dale
heteo! shali be subject |0 this Isase 10 the saing extent a8 if said intarest or titio had been held by Leasor at the dale hersal. In such event
the amount of rental payabls hersunder shalt by approximately sdjusted a1 the next ensuing rental aate attes lessee has been turnished
evidence of such afler acqulrad title. '

21. PARTIES BOUND. This lcase shall be binding upon sil who executa it, whether they are named In the granling clause and
whethut ull parties named In tha granting clause execute this leass. Ait provisions ot this lease ahall Inure 10 1he benelit of and be binding
upon thy heirs, and assigns of 16830f and jeasee. L 63301 heredy waives and reieases all rights of dower
and homestuad tn sald lands Ineofar as the righis granted under this lease might bu attecied thereby.

22. CAPTIONS AND TITLES. The caplions, titles and paragrsph headings thioughout this lease are for convenience and felerence
and shall not be hold 10 explain, modity, amplify, or ald In the Interpiatation, constiuction or mesning of the provisions of this lease, nor
to deline, tinit or describe the 3cope of lntent of a particuiar paregraph.

IN WITNESS WHEREOQF Lhe Ve Ihis on the date liret above wiltten..

STAl€OF . . . .

Countyof e M as

ONUNS oo oo oo day Qb . o e __,19.__._, belore, me, the undersigned, a Notary Public for tha State

of___ .. 1

...... OO ——————eseay 1 =L [} TV AT T
the purson(s) whose names are subsctibed 1o the and ack to Iy that he (she) (1hey) Bxecuted the same.

IN WITNESS WHEREOF, ¢ huve hereunto sut my hand and attixed my Nolarial Seal the day and year first above written,

Notary Publlc for the State of _.

{NOTAHIAL SEAL} My comipission explies

Residlng st .. ..

day

M.

AD.1S

. of the records of

County Recorder.
Deputy.

o'clock

Fees. §.

Qil and Gas Lease
™
County. Suate of

STATE OF

County o!
Filed for record thi:
and recorded in Book
page

By
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- CHAPTER FIVE

ADDITIONAL INFORMATION
SUPPLEMENTING THE DRAFT PEIS

This chapter presents additional information to clarify
the analysis contained in the draft PEIS. New information
that was not available when the draft was prepared is also

presented. Some information in this chapter was added to
respond to comments on the draft PEIS.

DRINKING WATER STANDARDS

The draft PEIS contained a discussion and listing of
standards established for public drinking water supplies.
These standards have been adopted by the Department of
Health and Environmental Sciences to protect groundwater
from degradation. Montana’s standards are adapted from
standards established by EPA under changes made through
the 1986 amendments to the Federal Safe Drinking Water
Act. This law requires EPA to establish and update as neces-
sary “maximum contaminant levels” (MCLs) for public wa-
ter supply systems. Montana periodically adopts or revises
MCLs under its public water supply regulations (16.20.201
through 206 ARM).

The 1986 amendments to the Safe Drinking Water Act
contained a schedule and specific time frame that requires
EPA to calculate MCLs for a variety of contaminants that
previously did not have an established limit. The new law

specifies 83 water contaminants for which EPA will establish
MCLs. EPA is in the process of establishing the MCL limits
under the requirement established by the 1986 amendments.
As a result_of this process, the list of MCLs periodically
changes as EPA establishes new MCLs and revises existing
MCLs as necessary to protect public heaith.

There is a period of time between adoption of a federal
standard by EPA and the subsequent adoption of these stan-
dards by Montana. This period can vary from 1 to 3 years.
For example, in January 1989, EPA established an MCL of
5.0 parts per billion (ppb) for benzene, a common carcinogen
found in gasoline. Montana expects to adopt this MCL
within the next 6 to 8 months. MCLs adopted by Montana
and current MCLs established by EPA are shown in the ac-
companying table. This table should replace Table S found
on page 80 of the draft PEIS.

CHANGES IN STATE OIL AND GAS LEASES

The 1989 Legislature passed two bills that changed
several items in oil and gas leases on state-owned lands. The
following discussion supplements the discussion of state
leasing found in Chapter Three on pages 45 and 46 of the
draft PEIS.

House Bill 133 changed the manner in which State of
Montana oil and gas leases are to be issued after July 1, 1989.
Primarily, HB 133 removes the requirement that the lessee
pay annual rental fees of $1.50 per acre when oil or gas is
being produced upon the lease tract. Moreover, annual rental
fees paid in any year in which production commences from

the state lease are credited against any royalty due the state in

that year. For State of Montana oil and gas leases issued after
July 1, 1989, these changes will result in State lease terms
being much the same as those customarily found in leases
offered on private lands.

Consistent with the principle that state leases should
include terms similar to those found in private leases, HB 133
by implication allows the state to begin charging oil and gas
lessees for surface damages caused by exploratory opera-
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tions upon the lease tract.

HB 133 provides a mechanism for either the lessee or
state to terminate the lease. If a lease is terminated, the State
retains the right to seek damages from the former lessee for
the failure to protect the state-owned lease from drainage or
to pay a compensatory royalty. :

HB 133 also changed the dry-hole clause of state
leases. The new law allows delay drilling penalties to be paid
in lieu of drilling as a way to continue a lease through its
primary terms, so long as payments are continued and the
lease is protected against drainage.

House Bill 327 allows the Board of Land Commis-
sioners of the State of Montana to grant reasonable exten-
sions of the primary term of a State of Montana oil and gas
lease where the lessee shows that exploration, development,
or operation of the lease has been directly or indirectly pre-
vented, or when possible litigation threatens substantial eco-
nomic loss. This statute became effective upon passage and
applies to all State of Montana oil and gas leases.



Table 5. Drinking Water Standards for Public Water Supplies*

PRIMARY STANDARDS**

Maximum Contaminant
Levels (mg/l)

(Specified in Montana

ntaminan Federal Standards) Standards (mg/1)
Arsenic 0.05 0.05
Barium 1.0 1.0
Cadmium 0.010 0.010
Chromium 0.05 0.05
Lead 0.05 0.05
Mercury 0.002 0.002
Nitrate as N 10.00 10.00
Selenium 0.01 0.01
Silver 0.05 0.05
Fluoride 4.0 24
Endrine 0.0002 0.0002
Lindane 0.004 0.004
Methoxychlor 0.1 0.1
Toxaphene 0.005 0.005
2,4-D 0.1 0.1
2,4,5-TP Silvex 0.01 0.01
Total Trihalomethanes 0.1 0.1
Benzene 0.005 —
Vinyl Chioride 0.002 —
Carbon Tetrachloride 0.005 —
1,2-Dichloroethane 0.005 —
Trichloroethylene 0.005 —
1,1-Dichloroethylene 0.007 —
1,1,1-Trichloroethane 0.20 —
para-Dichlorobenzene 0.075 —
Coliform Bacteria None —

SECONDARY STANDARDS***

Federal Recommended

Maximum Contaminant Montana

Contaminant Levels (mag/l) Standards (mg/l)
Chloride 250.0 250.0
Copper - 1.0 1.0

Iron 0.3 0.3
Manganese 0.05 0.05

pH 6.5 - 8.5 Std. Units same
Sulfate 250.0 250.0

Zinc 5.0 5.0

Total Dissolved Solids 500.0 500.9

* Table does not include MCLs for radiological or microbiological contaminants.

** Primary standards are established to protect human health and define maximum permissible concentrations
for each listed contaminant.

***Secondary standards are developed to provide acceptable aesthetic and taste characteristics in drinking
water. Recommended concentration limits have been established for the listed contaminant.

Source: Title 16, Chapter 20, Subchapter 2, Administrative Rules of Montana.
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CHANGES IN WELL BONDING REQUIREMENTS

The 1989 Montana Legislature’s passage of HB 143
altered the Board of Oil and Gas Conservation’s bonding re-
quirements for oil and gas well drilling and production from
that described in the draft PEIS. The legislation establishes a
damage mitigation account to be funded (beginning in 1991)
with an allocation of $50,000 from the Resource Indemnity
Trust. Current funding in the account comes from bond de-
fault funds collected by the Board; the bond release fee pro-
vided in the bill would also be deposited in the damage miti-
gation account.

As noted in the draft PEIS, the Board rules establish a
$5,000 bond for a single well and $10,000 for two or more
wells. The new legislation contains a provision that upon
payment of a $125 bond release fee, an operator may request

that a well drilled after June 30, 1989, be removed from his
bond, or his bond be released (if the bond is for the single
well) if the well is producing oil or gas in commercial quanti-
ties and the production is subject to the Resource Indemnity
Trust tax. In essence, the $5,000 single well and $10,000
multi-well bonds become drilling bonds, subject to release if
production is obtained. As in the past, bonds also can be
released upon proper well plugging and abandonment.

The same bill gives the Board the authority to file a
lien against oil and gas operators who fail to properly plug
and abandon their wells. The Board may file a lien against
the personal assets of individual corporate principals if the
corporation does not have assets in excess of $250,000.

EXPLORATION AND PRODUCTION WASTE DISPOSAL STUDY

The draft PEIS reported that EPA had recently com-
pleted a study on oil and gas drilling and production wastes.
This study recommended and Congress agreed that such
wastes not be regulated as hazardous wastes under federal
hazardous waste management laws. The study also indicated
that proper disposal of these wastes was necessary.

Since publication of the draft PEIS, EPA has funded
work by the Interstate Oil Compact Commission (IOCC) to
conduct additional study on the waste disposal issue. Cur-
rently, IOCC’s Council on Regulatory Needs is conducting a
2-year study of exploration and production waste manage-
ment practices and issues. The purpose of the study is to
assist in the development of comprehensive, cost-effective
standards and regulations pertaining to oil and gas explora-
tion and production wastes. These regulations would be in-
tended to achieve an adequate level of environmental protec-
tion that could be effectively implemented by state and fed-
eral regulatory authorities.

The I00C’s efforts are designed to:

establish recommended criteria and guidelines for
proper disposal of exploration and production wastes;

use criteria to identify and evaluate gaps in existing state
regulation of these wastes;

identify potential improvements to prevent state regula-
tion of these wastes; and

report on Council findings by December, 1990

The Council on Regulatory Needs is composed of rep-
resentatives of state oil and gas agencies, state environmental
agencies, federal agencies, environmental groups, and indus-
try. The Council is co-chaired by Governor George Sinner
(North Dakota) and Governor Garrey Carruthers (New Mex-
ico). Following completion of the study, IOCC is expected to
provide its member states with model rules to address explo-
ration and production waste management issues.

OIL AND GAS WELL PIPELINE PROBLEMS

Comments at the Sidney public meeting indicated that
the draft PEIS contained inadequate analysis of impacts from
leaks in oil and gas flow lines and collector pipelines. The
analysis volume of the draft PEIS and the water quality por-
tion of the Technical Appendix volume present some discus-
sion of impacts associated with pipelines, including reports
of spills and leaks. The majority of these leaks were associ-
ated with saltwater injection lines.

In response to comments, additional review was con-
ducted to determine the potential for problems from flow
lines and collector lines. No additional studies beyond those
reported in the draft PEIS were discovered regarding this
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problem in Montana. Literature was reviewed regarding
potential problems resulting from abandoned wells, includ-
ing improperly plugged and abandoned wells and those tem-
porarily or indefinitely shut-in for economic or other reasons
(University of Oklahoma 1984).

Several factors may contribute to the potential for
problems with oil or gas pipelines. Oil and gas pipelines in
this context include crude oil collection lines and saltwater
flow lines and injection lines. The factors which may con-
tribte to problems include the location of pipelines, the
chemical characteristics of the fluid, and pipeline age and
material. The significance of surface and subsurface impacts
from leaks in either high or low pressure pipelines is deter-



mined by the size of the leak or spill, the length of time that

the leak goes undetected, the chemical characteristics of the

leaked fluid, and the soils and subsurface conditions in the
area of the leak. The review of literature conducted in re-
sponse to this comment indicated that the draft PEIS ade-
quately describes the potential effects of leaks on soil and
water, wildlife, vegetation, and land productivity.

The comments also raised questions about the lack of
discussion regarding identification and enforcement meas-

ures to address the problems associated with pipeline leaks.
The draft PEIS states that regulation of oil and gas pipelines
does not clearly fall within the jurisdiction of the Board or
any other agency. The draft also acknowledges that the po-
tential for impacts does exist. However, there is not enough
information to determine clearly the extent of the leakage
problems from flow- and collector lines. A more in-depth
analysis probably needs to be done, but this effort is outside
the scope of this PEIS.

PUBLIC NOTICE AND PARTICIPATION REQUIREMENTS
FOR PERMITS TO DRILL

In response to findings by District Judge Robert S.
Keller in the case of North Fork Preservation Association, et
al., vs. The Board of Oil and Gas Conservation et al., the
Board of Oil and Gas Conservation has adopted rules provid-
ing public notice and the opportunity for a hearing prior to the

issuance of a permit to drill. This action was taken to satisfy

the Montana Constitution’s provision regarding the public’s

right to participate in governmental decisions and the oppor-
tunity to comment prior to final decisions by an agency, par-
ticularly where “significant public interest” may exist.

MEPA REQUIREMENTS REGARDING
EXPLORATORY WELLS ON STATE-OWNED LANDS

On August 22, 1989, the Montana Supreme Court
handed down its decision in North Fork Preservation Asso-
ciation (NFPA) vs. Department of State Lands (DSL) and
CENEX. This case involved a tract of state-owned land
leased by CENEX for oil and gas near the North Fork of the
Flathead River.

In 1983, DSL issued 17 oil and gas leases to CENEX
for tracts located in the North Fork drainage. DSL prepared a
preliminary environmental review (PER) on the leasing. It
determined that no significant impacts would result if 16
environmentally protective stipulations were attached to
each lease. One of the stipulations prohibited any disturbance
on the leased tract until CENEX had submitted an operating
plan and received approval of that plan from DSL. In 1984,
CENEX submitted an operating plan to drill an exploratory
well on the tract. DSL reviewed the plan and prepared a PER
on the plan. In the PER, DSL determined that no EIS would
be necessary if the plan were subject to 31 additional stipula-
tions. DSL then granted permission, conditioned by the 31
stipulations, to drill the exploratory well.

NFPA filed suit, contending that DSL should have
prepared an EIS on the approval of the exploratory well, both
because the impacts of the exploratory well could be signifi-
cant and because an oil and gas strike could lead to full-field
development, the impacts of which would be significant.

In its decision, the Supreme Court upheld DSL’s ac-
tion. The Court held that DSL was not required to consider
the impacts of full-field development when it approved
drillng the exploratory well, as long as it retained the right to

deny further development. In reviewing DSL’s conclusion
that the impacts of drilling the exploratory well would not be
significant, the Court stated that an agency’s decision not to
prepare an EIS would be upheld as long as it considered the
relevant factors and was not based on any clear error of judg-
ment that could be characterized as arbitrary and capricious.
The Court in its decision noted that DSL had taken public
comment, consulted relevant agencies and organizations,
reyiewed studies and other reference materials, and placed
conditions on the lease to mitigate the impacts below the
level of significance. )

In summary, then, the Court indicated that in review-
ing an agency decision not to prepare an EIS, the Court will
ask three questions:

1) Was the agency action unlawful?
2) Did the agency, in reviewing its decision, consider

- all relevant factors?
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3) Did the agency, in reviewing the relevant factors,
commit a clear error of judgment that could be characterized
as arbitrary or capricious? v

In answering the first question, the Courts will deter-
mine whether the scope of the environmental analysis is ade-
quate. In answering the second and third questions, the
Courts will consider the extent of the agency’s consultation
with other agencies and the public, the degree of the agency’s
research and analysis, and the agency’s action to mitigate any
significant impacts that are identified.




CHAPTER SIX

'COMPONENTS OF
THE BOARD’S MEPA PROCESS

INTRODUCTION

This chapter discusses changes made to the draft PEIS
Chapter Five, Program Alternatives. The Board made these
changes to clarify the options it believes necessary for suc-
cessful implementation of an efficient and timely environ-
mental review process.

A major purpose of this programmatic environmental
impact statement is to help determine a process the Board
could use in evaluating the environmental impacts associated
with individual drilling proposals. This process would in-
clude a method for incorporating environmental review con-
siderations into the Board’s rules and drill permitting proc-
ess. Chapter Four of the draft PEIS provides a record of in-
formation for the Board to rely on when evaluating individ-
ual permits to drill. This record of information identifies the

range of environmental impacts associated with oil and gas

- development in the major producing basins and ecosystems

of Montana and methods to mitigate long-term impacts and
avoid permanent environmental impairment.

This chapter (1) summarizes the environmental im-
pacts associated with drilling and production from the draft
PEIS; (2) summarizes mitigation options presented in the
draft PEIS; (3) discusses alternatives available to the Board
for incorporating environmental review into its rules and drill
permitting process; and (4) discusses the administrative al-
ternatives available to the Board to expeditiously determine
the level of environmental review necessary in the context of
individual drilling proposals.

SUMMARY OF IMPACTS AND MITIGATING MEASURES

In most cases, the drilling of an individual oil or gas
well will not result in major adverse impacts on the environ-
ment if proper care is taken in siting and construction, if drill-
ing muds and fluids and any other wastes are disposed of in an
appropriate manner, if safe drilling practices are observed,
and if proper reclamation is used. Other than these considera-
tions which are applicable to all drilling operations, the po-
tential for adverse impacts depends almost entirely on the
sensitivity of individual drilling locations. Factors such as the
length of time and size of drilling rig necessary to drill a par-
ticular well increase the potential for impact, particularly in
sensitive settings. In some cases, an environmental feature
will signal the need for special precautions because it repre-
sents a constraint (e.g., geologic features such as rugged to-
pography and unstable slopes, hydrogen sulfide). In other
cases, a sensitive feature may have characteristics that are
particularly vulnerable to the disturbance or changes caused
by oil and gas activity. .

The situation where major adverse environmental ef-
fects are most likely is when a wildcat drilling operation leads
to discovery of a commercially producible oil or gas reservoir
and full-field production commences in a previously undevel-
oped area. Even under these circumstances, the impacts are
highly dependent upon the location where the development
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takes place, and any effects should be evaluated in considera-
tion of the long-term nature of production activities.

The following summary of impacts is condensed from
the analysis contained in Chapter Four of the draft PEIS.
While potential for some impact may exist with any particu-
lar well, estimates of the probable magnitude and signifi-
cance of an impact depend primarily on the location where
drilling is proposed and upon measures applied to avoid ad-
verse impacts. Additional detail regarding how the Board
would make these judgments for any particular drilling pro-
posal are discussed in a later section on review of drilling
proposals.

GEOLOGY AND SOILS

The characteristics of geology and soil most likely to
constrain oil and gas drilling and production include rugged
topography and unstable soils, and problematic characteris-
tics of oil and gas formations, including the presence of hy-
drogen sulfide, salt zones, and water with high concentra-
tions of sodium chloride and total dissolved solids. These
features usually require special site construction and recla-
mation methods, special equipment and operating proce-
dures, and careful waste disposal practices.



AIR QUALITY

"Most individual wells do not produce pollutants in
quantities or concentrations that would violate air quality
standards or trigger the need for an air quality permit. In the
rare instance when a problem does arise the effects may in-
clude: (1) increased dust and airborne particulates created by
site and road construction and generated by vehicles; and (2)
increased nitrous oxides due to the operation of the drilling
rig and other engines. Except in rare situations where a num-
ber of wells are simultaneously drilled in close proximity or
where the drilling location is in an area of constrained topog-
raphy (for example, a narrow mountain valley), these air
pollutants are not likely to reach levels that trigger permit
requirements or violate ambient standards. The exception
for nitrogen oxide would be a drilling operation lasting sev-
eral months and using a drilling rig of 1,500 horsepower or
greater capacity and other associated engines. Increased par-
ticulates would generally be a short-term construction impact
that could be successfully minimized if efforts (watering the
roads, for example) are made to suppress dust, especially in
residential areas or other locations frequented by the public.

The air pollutants associated with oil and gas produc-
tion with the greatest likelihood of causing adverse impacts
include hydrogen sulfide, sulfur dioxide, and other sulfur
compounds. The situation most likely to cause impacts or
trigger regulatory requirements would be the venting or flar-
ing of hydrogen sulfide over an indefinite period of time by a
number of wells in a single field or series of adjoining fields.
Activities such as drill stem tests, gas/oil ratio tests, and pro-
duction stabilization tests also can create or contribute to
adverse impacts, but usually only on a short-term basis. Sul-
fur dioxide would typically occur in concentrations or vol-
umes sufficient to cause problems only if high volumes of
gas were being flared to convert hydrogen sulfide, and when
on-site uses of gas containing hydrogen sulfide are substan-
tial.

The severity of adverse impacts depends on the con-
centration of hydrogen sulfide in the gas, associated gas, or
oil; the volume of production; proximity of residences, pub-
lic roads or areas accessible to the public; proximity of Class
I or other sensitive areas where air quality degradation is
especially problematic; and local terrain and meteorological
conditions.

Analysis in Chapter Four of the draft PEIS shows that
the Board’s current rule limiting flaring to an average of
100,000 cubic feet per day each calendar month can trigger
the requirement for an air quality permit, and may result in
violations of ambient air quality standards in some situations.
In some cases, special emission control technologies and
procedures might be necessary to avoid violations, while in
other situations it might not be possible to flare up to the
limits of the Board’s rule without causing violations. Con-
sultation between the Board and the Air Quality Bureau
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when variances from the Board’s flaring rule are requested
would allow problem situations to be detected and addressed.

HEALTH, SAFETY AND NOISE

The oil and gas industry has developed an extensive
array of specialized equipment and procedures to ensure
proper control and operation of wells. Also, contingency
plans may be prepared in sensitive locations to identify the

. actions that would be taken to respond to a hydrogen sulfide

emergency and protect the public.

The potential for adverse affects on human health and
safety from oil and gas drilling and production results pri-
marily from loss of control of a well and, where hydrogen
sulfide is present, the possibility of a major blowout or pipe-
line rupture exposing the public to elevated and possibly le-
thal concentrations of the gas. Loss of control of a well
where no hydrogen sulfide is present normally would not
pose a threat to the public, but workers could be endangered.
Well blowouts are extremely rare occurrences, but where
concentrations of the gas and flow volumes are relatively
high, and where residences or urban centers are relatively
close to a well, the consequences of a blowout could be
highly adverse.

The discussion in Chapter Four of the draft PEIS indi-
cates that the Board rules could specify in greater detail the
minimum types of equipment and procedures necessary to
ensure proper control of wells, with special provisions, if
appropriate, and identifying areas or formations where con-
ditions warrant greater precautions. Chapter Four of the draft
PEIS also indicates that Board could establish criteria or a
review process to determine when hydrogen sulfide emer-
gency plans should be prepared for individual wells.

Typical drilling operations cause noise levels in excess
of the 55 decibels-A weighted-scale (dBA) that EPA has es-
tablished as a guideline for continuous exposure. The noise
from drilling operations typically exceeds this threshold ap-
proximately 1/2 mile from the drill site. A drilling rig may
cause noise levels in excess of the EPA sleep interference
guideline (35 dBA) at greater distances from the site. Gas
pipeline compressor stations that are operated for the life of a
producing field produce similar noise levels.

Off-site noise levels during drilling can be reduced by
use of mufflers, sound screens, auxiliary brakes when stop-
ping the draw works, by using diesel-electric drilling rigs,
and by orienting the rig to reduce sound levels in the direc-
tion of residences. Mufflers, barriers, and screens can reduce
noise levels by as much as 25 dBA. Noise levels during the
production phase also can be reduced. Gas compressor sta-
tions can be located away from residences and sensitive
wildlife habitat. For oil fields, an option for reducing noise is
to use electric pump jacks, which are at least 30 dBA quieter
than gas-powered engines. Alternatively, gas-powered en-
gines can be equipped with mufflers.

-

Lo .




WILDLIFE AND FISHERIES

In most cases, an individual well drilling operation
will not create significant long-term adverse effects on wild-
life if the well turns out to be a dry hole and the access road is
reclaimed. Potential for significant adverse impacts will be
greatest where an initial wildcat well leads to discovery of a
commercial oil and gas reservoir and full field development,
or where an access road into a previously inaccessible area is
not reclaimed.

Possible adverse impacts on wildlife from oil and gas
development are those associated with increased road con-
struction; displacement of animals from winter range in
mountainous areas; stress during the winter, spring, and
young-rearing period. Based on criteria such as acres of
winter range, susceptibility of winter range to impact, species
diversity, and probability of impact on resident species, the
regions of the state most susceptible to adverse impact, in
decreasing order of importance, are: Overthrust, Northern,
Big Horn, Central, Powder River and Williston Basin. Op-

erations located in mountainous terrain can be expected to.

create more serious impacts on wildlife because of the
greater importance of critical habitat and presence of more
sensitive species in these areas. The likelihood of an adverse
impact occurring in any particular location depends on the
intensity of oil and gas activity, including length of time that
operations occur, sensitivity of the environment, cumulative
disturbance that a wildlife species has been subjected to pre-
viously, and implementation of mitigation measures. Areas
that include habitat used by threatened or endangered species
are especially sensitive to disturbance and may require spe-
cial evaluation to determine how development can proceed in
the least intrusive manner.,

Streams most likely to be adversely affected are Class
I and II streams (as classified by the Department of Fish,
Wildlife and Parks). These streams tend to support the high-
est populations of recreationally valued fish and fish species
especially sensitive to water quality degradation. Develop-
ment of roads and other facilities along or near these streams
could significantly increase suspended and deposited sedi-
ments, thereby reducing habitat and fish populations. Oil,
chemical, and drilling fluid spills, even of relatively low vol-
ume, could result in adverse impacts on fish populations.

The most effective means of mitigating wildlife im-
pacts is first by avoidance of critical habitat, and second by
restricting activities in the seasonally important habitats to
times of year when these areas are not critically important to
the life cycles of sensitive species. Seasonal and daily man-
agement of traffic on access roads, including road closure
and siting roads so that they are screened from view, also are
effective ways to reduce impacts. Road obliteration is effec-
tive in reducing impacts where continued use poses an ad-
verse impact on wildlife. Riparian areas, woody draws and
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wetlands should be avoided wherever possible. Sedimenta-
tion of rivers and streams can be avoided by constructing
roads on non-erodible soils and on gentle slopes as far from
water as possible, or by prompt revegetation of disturbed
areas.

WATER QUALITY

The primary sources of water pollutants from oil and
gas drilling are reserve pit fluids and muds. The main pollut-
ant associated with oil and gas production is produced water,
especially when it contains high concentrations of sodium
chlorides and total dissolved solids. Adverse impacts are
most likely to occur when reserve pits and produced water
evaporation pits are located close to potable sources of either
surface or groundwater, when subsurface soils are porous
and therefore do not inhibit leaching and downward migra-
tion of fluids, and when the fluids, drilling muds, and pro-
duced waters contain elevated levels of salts, trace metals
and total dissolved solids. The potential for contamination of
both surface and groundwater can be greatly reduced by
proper siting, construction, maintenance and reclamation of
reserve pits and produced water pits, and by appropriate dis-
posal of wastes. The analysis in Chapter Four of the draft
PEIS indicates that existing Board regulations could provide
more specific directions.

RECREATION AND AESTHETICS

The impacts associated with drilling. often are short:"
term and localized. Exploratory drilling that results in devel-
opment of a new oil or gas field has the greatest potential to
result in long-term, significant impacts on recreation and
aesthetics. Aesthetic impacts will be more severe in areas of
high scenic quality, high viewer sensitivity to intrusions, and
high potential for landscape alteration. '

Some recreation activities may be permanently dis-
placed and changes in recreational use patterns may occur
due to the cumulative effect of new and upgraded access
roads and a change in the character of an area from less to
more developed. These impacts would be incremental where
development occurs within or near existing oil and gas fields.
In general, the scale of potential impacts associated with field
development will be greater with oil production than with
gas production because the former generally involves use of
more surface facilities with wells closer together. In some
instances, access roads can provide additional recreation
opportunities.

Examples of potentially sensitive recreation areas and
sites include national, state and local parks and recreation
areas; wild, scenic and recreational rivers; established trail
systems; private campgrounds, resorts and dude ranches;
fishing access sites; rivers and streams with high quality fish-
ing; natural areas; and areas with unique habitats. Other
examples of sensitive viewing areas are residential areas and



highways and roads. Examples of options that may mitigate
adverse effects on recreational use of these areas include
avoidance of the areas by oil and gas equipment and vehicles,
establishment of buffer areas around developed recreation
sites, restricting oil and gas activity to times of day or season
to minimize conflicts, use of natural vegetation and topogra-
phy to screen oil and gas facilities, siting and construction of
roads and other facilities to minimize disturbance of land
forms and vegetation, and reclamation of disturbed areas to
return them to natural conditions to the extent feasible.

VEGETATION

Impacts on vegetation tend to be most serious in areas
with high erosion potential or areas where local conditions
make reclamation difficult. Specialized techniques and addi-
tional cost, time, and labor may be necessary to restore some
areas to their previous productive capability. Disturbance of
the surface can often encourage the spread of noxious weeds.
Prompt reclamation of disturbed areas, weed control efforts
during the time that sites and roads are in use, and cleaning of
vehicles to remove weed seeds may be necessary to mitigate
this potentially serious problem. Avoidance of special status
plants, some of which are rare in Montana, is another mitigat-
ing measure that may be applicable in some locations.

LAND USE AND
COMMUNITY CONFLICTS

Potential land use impacts primarily consist of con-
flicts between oil and gas activities and other uses of property
such as agriculture and residences. Direct impacts, that is,
those effects directly associated with disturbance of the land
surface, may be easier to mitigate through modifications of
the oil and gas operations around irrigation equipment and
through eventual reclamation. These impacts are usually
reduced through negotiations between the landowner and the
company. Indirect effects, such as visual effects and traffic
impacts on property near to or adjoining an oil and gas lease,
are more difficult to mitigate. For example, residential im-
pacts often involve issues such as residents’ expectations for
maintaining the character of their neighborhood, health and
safety concerns, and waste disposal.

CULTURAL RESOURCES

Impacts on cultural, historical and archaeologic prop-
erties or sites have many characteristics in common with
recreation and visual impacts (e.g., changes in the quality of
visitor experience and changes in integrity of the setting of a
historic or cultural property). Further, some cultural sites or
objects could be destroyed or impaired. As with recreational
and visually sensitive areas, avoidance or creation of buffer
zones around known cultural resources is the most effective
way to reduce impacts. ‘
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ECONOMIC AND PUBLIC SERVICE
EFFECTS

Oil and gas activity has produced significant benefits
for the Montana economy, contributing revenues to state and

local governments and the educational systems and income

to private mineral owners and businesses. The industry also
is subject to boom/bust cycles which contribute to problems
for local and regional economies and to problems for local
governments in providing public services. Natural gas ex-
ploration and development has had less social and economic
effect than those attributed to oil exploration and develop-
ment. Several factors contribute to the effects, both positive
and negative, associated with development and production.

Intensity of development is greatly influenced by the
price of .0il and the economics of exploration activity. Suc-
cesses in making new discoveries also can notably increase
interest in leasing and drilling in an area.

Deep wells require larger workforces for longer peri-
ods and have greater employment and income effects than do
shallow wells. Most of the direct employment in the industry
occurs during well development, with a much reduced
workforce during production. Employment levels and the
effect that oil and gas-related activity have on an area are
influenced by the length of time required to drill a well, the
number of wells drilled, and the characteristics of the econ-
omy in the area affected. Montana’s large cities are better

- able to handle moderate-to-large temporary changes in eco-

nomic activity and population with the attendant demands for
services than are smaller cities and towns. The seriousness of
these effects depends on the extent of the activity and how
well the local community can adjust to changes in the eco-
nomic situation and in the demand for services. Often the
collection of revenues needed to fund public services lags
behind the demand for these services, or revenues are col-
lected by jurisdictions other than those receiving the in-
creased demand for services. During boom periods, this has
required local governments to incur long-term debts to fund
capital improvements such as sewer and water to serve a
temporary workforce.

In smaller communities, the bust effect also can result
in business failures, significant reductions in local employ-
ment and incomes, and financial difficulties for local govern-
ments and education systems.

Actions by local governments, schools, and businesses
can lesssen the disruptive effects and rapid changes that can
accompany oil and gas development. When planning, ac-
tions should be based on best possible information about
industry activities and an understanding of the cyclical nature
of oil and gas developments. Problems for local govern-
ments and schools can remain when capital improvements
are required as a result of the demand for services.

—

-
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ENVIRONMENTAL REVIEW ALTERNATIVES

As described in Chapter One of the draft PEIS, Senate -

Bill 184 requires that the programmatic impact statement
discuss methods for incorporating environmental review into
the Board’s rules and drill permit process. The remainder of
this chapter describes in detail a number of program and
administrative alternatives that include (1) methods for the
Board to expediently evaluate environmental impacts associ-
ated with individual drilling proposals, and (2) methods and

measures for the Board to use to help ensure that oil and gas

drilling and production occurs in an environmentally sound
and reasonable manner. The latter category of options is in-
tended to provide the basis for the Board to be able to con-
clude, for a majority of drilling and production operations,
that significant impacts on the quality of the human environ-
ment will not be likely to occur if the operations comply with
Board rules, guidelines, and permit conditions.

Much of the discussion that follows concerns how the
Board could determine the appropriate level of evaluation
required for various types of drilling projects and how some
of the options or steps in the environmental review process
could be eliminated or rendered unnecessary for some drill-
ing proposals. In a few cases, primarily those involving
wells proposed in extremely -sensitive areas or the develop-
ment of new well fields, detailed site-specific environmental
review may be necessary to determine the extent of impacts
and identify appropriate mitigation. A listing of program and
administrative alternatives that would assist the Board in ful-
filling its environmental review objectives includes but are
not necessarily limited to the following:

1) collection of data describing proposed drilling op-
erations and locations; :

2) development of levels of review and companion
procedures to provide for technical review of applications for
permits to drill; A

3) pre-drill site inspections where special conditions
warrant;

4) attachment of general and/or site-specific condi-
tions to drilling permits to mitigate adverse impacts;

5) where conditions warrant, consultation among the
Board and landowners, land-managing agencies, and other
agencies with jurisdiction or expertise concerning enviropn-
mental resources that might be affected by drilling and pro-
duction;

6) development of guidelines specifying minimum
appropriate practices for various aspects of oil and gas drill-
ing and production in Montana;

7) revision and additions to Board rules to ensure
availability of sufficient information to conduct environ-
mental review and to assist in implementing appropriate
mitigation;

8) development of Memorandums of Understanding
defining how the Board and other agencies would coordinate
their respective résponsibilities for oil and gas drilling and
production, and for resources affected by these activities;
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9) field inspections and enforcement of Board-im-
posed requirements for drilling and production activities; and

10) training and education for existing Board staff and
potential addition of new staff.

The alternatives discussed in this chapter are presented
to fulfill both the overall purposes of the programmatic envi-
ronmental statement and to address specific types of environ-
mental problems that can be associated with oil and gas drill-
ing and production. To meet the requirements of Senate Bill
184, the Board may choose to implement some or all of the
alternatives discussed herein.

A primary requirement of the Montana Environmental
Policy Act is that state agency decision makers must consider
the environmental consequences of their actions to the fullest
extent possible. This includes the environmental conse-
quences of projects that must receive agency approval.
Agencies also are directed to integrate use of the natural and
social sciences and principles of environmental design in
planning and decision making. These provisions and guid-
ance provided by various court decisions at both the state and
federal levels have resulted in efforts by state agencies to
identify ways for programs and projects to minimize adverse
environmental consequences.

Virtually all agency actions occur in compliance with.

specific laws that establish the agencies’ general areas of: -

responsibility and, in some cases, the specific limits of their
authority over particular types of activities. The Board’s au-
thority over oil and gas drilling and production is conferred
by the Montana Oil and Gas Conservation Act. This Act
primarily focuses on the conservation and prevention of
waste of oil and gas, but it also specifically authorizes the
Board to prevent drilling and production operations from
contaminating or damaging surrounding land and under-
ground strata.

This document cannot resolve existing legal ambigui-
ties concerning either the limits of the Board’s authority or
the limits of its discretion to address environmental issues.
Alternatives for clarifying legal issues include legislative
action, court decisions, and attorney general’s opinions.
These alternatives are available to affected parties but they
are not the focus of this programmatic statement. Rather,
emphasis has been placed on clearly and accurately identify-
ing the range of potential environmental impacts that could
occur as a result of drilling and production. Equally impor-
tant to the analysis is the identification of mitigation strate-
gies that could be expected to be reasonably effective in re-
ducing adverse effects if appropriately applied. The follow-
ing discussion places additional emphasis on tailoring the
environmental review process and any resulting mitigation
measures to the impacts that can reasonably be expected
from any individual drilling or production operation and



location. As discussed further below, options are available
for addressing most potential environmental problems. Re-
gardless of how or whether the legal ambiguities are eventu-
ally clarified, the key element to successfully incorporating
environmental review into the Board’s permitting process is
to devise reasonable solutions to site-specific problems on
the basis of cooperation, timely sharing of information, and,
where necessary, detailed interaction and discussion among
the Board, oil and gas operators, landowners, and other af-
fected parties.

TOPICS FOR POTENTIAL BOARD RULE
REVISIONS AND GUIDELINES

The following discussion separates the aspects of oil
and gas drilling from those of production to summarize
where more detailed guidance may be warranted. Later sec-
tions discuss administrative alternatives available to help the
Board decide which requirements are specifically appropri-
ate to individual drilling sites, and to ensure that only those
practices that are reasonable and justified by site-specific
conditions are required.

If the Board develops new guidelines or revises its
rules following the adoption of this programmatic statement,
the Board could request other agencies with jurisdiction or
special expertise in topic areas covered by the rules to review
and comment on draft rules. Opportunities for review by
industry and other interested groups also could be provided
prior to public hearings on the proposed rules.

Table 40 summarizes most of the rule-related alterna-
tives that are discussed in the text and identifies options that
currently are being implemented by the Board, neighboring
states, the Bureau of Land Management, and the Province of
Alberta. In some states, an agency other than the oil and gas
agency may be responsible for implementing certain items.

DRILLING PHASE OF DEVELOPMENT

Siting and Construction of Drill Locations and
Access Roads. As discussed in the draft PEIS, Chapters
Three and Four and related appendices, oil and gas operators
generally tend to rely on existing roads wherever possible
and to construct the minimum length and quality of new
roads necessary to enable the required equipment and ve-
hicles to reach a drilling location. For example, operators

will usually drive over open rangeland or rely on bladed trails

except where rugged terrain require cut-and-fill construction
and higher grade road surfaces. In many cases these prac-
tices help avoid or reduce some of the more serious impacts
attributable to road construction.

It is not possible or practical to specify general road
construction guidelines that would be applicable or appropri-
ate to all types of locations in Montana where drilling or
production operations might occur. However, there are a
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number of design principles that oil and gas operators could
observe, particularly when it is necessary to construct a new
access road across a stream or when cut-and-fill construction
is necessary. The U.S. Forest Service and BLM have estab-
lished practices and procedures for road location, construc-
tion, and management. Those practices are discussed in the
publication containing federal Oil and Gas Surface Operat-
ing Standards, known as the Gold Book (BLM and U.S. For-
est Service 1989). Access roads across private lands usually
are constructed to less stringent standards than those on pub-
lic lands, but the construction methods and techniques to
minimize impacts are similar.

Except where a drilling operator is able to rely exclu-
sively on existing roads and tracks, the location of the access
road may be one important factor influencing a wide range of
potentially significant impacts that may be caused by oil and
gas drilling and production. It is important for oil and gas
operators, landowners, and any other potentially affected
parties to cooperate at an early stage of drill site planning to
identify options for siting access roads in a location and
manner that will best balance cost considerations, the land-
owner’s preferences, and mitigation of adverse environ-
mental impacts.

Reserve Pit Construction, Liner Specifications, and
Reclamation. The Board’s current rule concerning reserve
pits requires the pits to be constructed in a “manner adequate
to prevent undue harm to the soil or natural water in the area”
and that “when a salt-base mud system is used as the drilling
medium, the reserve pit shall be sealed when necessary to

" prevent seepage.” The rules also stipulate that solid wastes

accumulated during drilling must either be removed from the
site or buried to a minimum depth of 3 feet. Based on the
analysis in Chapter Four of the draft PEIS, it appears that the
potential for contamination of both surface- and groundwater
and soils would be substantially reduced if the Board’s rules
were to specify how pits should be constructed, how liners
should be installed and what quality of liner is necessary.
The likelihood of contamination would be further reduced if
pit reclamation methods and procedures were specified ac-
cording to site conditions, particularly for sites where plastic
liners are deemed necessary. '

The Board could modify the existing rule that requires
an oil and gas operator to exercise judgment in determining
what is necessary to avoid undue harm to the soil or natural
water of an area. The Board could provide criteria for mak-
ing these judgments, or it could decide what is required on a
site-by-site basis.

Examples of criteria for determining pit design and
reclamation requirements include depth to groundwater, soil
porosity, and chemical content of the drilling mud and fluids.
Decisions on whether it is more appropriate to leave drilling
wastes in the pit or to haul the wastes to another location for
ultimate disposal could be based on these same criteria.
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Examples of specific rules the Board could consider
include the following: (1) requiring minimum standards for
liner material and installation in all reserve pits that would
contain salt-based drilling fluids; (2) requiring liners in any
reserve pit located within a certain distance of water wells or
potable groundwater supplies; (3) prohibiting construction of
reserve pits in fill or other porous material, in wetlands, or in
areas that block drainages; (4) prohibiting use of reserve pits
for disposal of toxic materials; and (5) requiring that pits be
reclaimed without breaching the liner unless site conditions
minimize the potential for contamination, and requiring that
a bentonite cap be placed over buried drilling wastes to mini-
mize potential for leachate movement into groundwater.

An important aspect of pit reclamation is the length of
time a pit is allowed to dry out before it is filled in, particu-
larly in situations where the muds will be buried in the pit at
the time the site is reclaimed. The Board could consider
developing criteria or guidelines for these decisions because
no single set of requirements or time limitations would be
appropriate for all drilling locations.

Health and Safety Considerations. Major accidents
such as well blowouts and pipeline ruptures are extremely
rare. Comprehensive procedures and equipment are proven
and available to ensure proper control of wells during both
the drilling and production phases, and to protect the health
of workers and the general public. The American Petroleum
Institute, Bureau of Land Management, and Alberta have
published information regarding measures and equipment to
guard against major accidents.

The Board’s current rules addressing well control
equipment require that in proven (producing) areas the use of
blowout prevention equipment must be in accordance with
established practice, and that in unproven areas the equip-
ment must include a master gate or its equivalent, an ade-
quate blowout preventor, and choke and kill line(s) of proper
size and working pressures.

The current rules could have criteria added to assist oil
and gas operators in selecting equipment appropriate for
working pressures and other site-specific conditions that may
be encountered. Criteria could be added to define what con-
stitutes “established practice” in an area, or, alternatively,
what should be done if the operator’s inquiries turn up poten-
tially conflicting answers. API standards and guidelines
identify minimum requirements for the appropriate level of
site planning, employee training, special equipment, special
operational procedures, and emergency response planning to
protect the public.

The Board could establish criteria to be used to deter-
mine which proposed wells should have emergency contin-
gency plans. The Board could take the further step of devel-
oping a model contingency plan that would suffice for most
locations but that could be modified as necessary to accom-
modate special concerns or circumstances at individual drill-
ing sites.
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Site Reclamation. The Board’s rules currently require
that drilling sites must be returned to their previous grade and
productive capability, and that measures must be taken at the
time of abandonment to prevent adverse hydrological effects
from plugged wells unless the surface owner agrees in writ-
ing, with the approval of the Board or its representative, to a
different plan of restoration. According to the Board’s field
inspection staff, oil and gas operators usually confer with
landowners or determine on their own how best to comply
with this rule. While a Board inspector may be asked to give
advice concerning appropriate reclamation procedures or
seed mixtures used to revegetate disturbed areas, the inspec-
tors usually are involved primarily in site inspections after
reclamation efforts have been undertaken. If problems are
discovered the inspector notifies the operator or dirt contrac-
tor that further work is needed.

Some steps or activities used for successful reclama-
tion of drill sites and access roads include stockpiling and
replacement of topsoil; ripping compacted soil to a depth
sufficient to promote new root growth; appropriate choice of
seed mixtures; the addition of mulch, fertilizers, or implem-
entation of other measures as necessary to encourage revege-
tation; stabilization of slopes, stream banks, and other areas
that may be particularly susceptible to erosion or failure.

There are methods for accomplishing satisfactory rec-

lamation of most soil types and landforms in Montana. Many

of these methods have been tested and established over the
years by land management agencies, other units of govern-
ment with regulatory responsibility for various types of proj-
ects and activities that disturb the land surface, and industry
practice. Information about these methods is available
through DSL, DNRC, and federal agencies.

The Board could develop guidelines or a model plan
for reclamation of oil and gas drilling locations, or it could
specify preferred practices by policy or rule. Rather than
attempting to incorporate specific measures that would be
required for individual soil types and landforms of Montana,
guidelines could concentrate on establishing minimum ac-
ceptable practices or procedures. For sensitive sites that
might pose special problems for successful reclamation, site-
specific measures could be identified at the time that individ-
ual drilling permits are issued or at the time that the first site
inspection is made. Landowners or companies who wish to
deviate from the guidelines on a site-specific basis could do
so with the approval of the Board or its representative in a
manner similar to that contemplated by the Board’s €xisting
rule. Conversely, the guidelines could be written to apply
primarily where a landowner does not have a preference for
any particular measures.

Alternatively, the Board could require oil and gas op-
erators to include a proposed reclamation plan with each
individual drilling permit application. Either of these alterna-
tives would help ensure reclamation success and might re-




duce costs by minimizing the likelihood of inappropriate
choices when site abandonment efforts are undertaken.

Air Quality Considerations. During drilling opera-
tions, nitrogen dioxide and carbon monoxide could be emit-
ted at levels that trigger the need for an air quality permit,
primarily in situations where rigs with 1500-2000 horse-
power engines are used for periods of three months or longer.
When the Board reviews the drilling permit application for
these types of operations, it could request the Air Quality
Bureau to review the project or could advise the oil or gas
operator to contact the AQB.

PRODUCTION PHASE

Produced Water Evaporation Pit Design and Rec-
lamation. The Board’s rule concerning produced water
evaporation pits requires that such pits may only be used
when the site is “underlaid by tight soil such as heavy clay or
hardpan.” The rule also contains a prohibition against im-
poundment of “salt or brackish water” where the soil under
the pit is “porous and closely underlaid by a gravel or sand
stratum.” This rule could provide further guidance for oil
and gas operators to follow in judging when natural soil con-
ditions are sufficiently impermeable to prevent seepage or
when gravel or sand stratum are close enough to the pit bot-
tom to potentially contribute to a contamination problem.
Also, requirements for reclamation or ultimate disposal of
unevaporated fluids remaining in the pit could be addressed.

Another portion of the Board’s rule stipulates that
operators must prohibit produced water from escaping over
adjacent land or into streams. This rule could provide guid-
ance concerning the size of the pit relative to production vol-
umes and length of time the water would be stored, with fur-
ther guidance concerning the need for and capacity of dikes
or other measures to keep fluids from escaping and to divert
surface runoff from the overall well site.

If the terms “salt or brackish water,” “clay,” and “hard-
pan” are retained, the Board could define them in order to
provide precise guidance concerning the chemical composi-
tion of the water that causes it to be classified as either salt-
water or brackish, and to establish an impermeability stan-
dard that could be used to judge the acceptability of clay or
hardpan for siting an evaporation pit. Alternatively, the
Board could consider requiring a special permit for construc-
tion of evaporation pits or banning the use of these pits if the
produced water has concentrations of sodium chloride or
TDS above a certain level. The Board also could consider
selectively banning surface pits in areas of the state where
surface or groundwater is of relatively high quality. In North
Dakota where most produced water is salty, the oil and gas
agency has taken the step of banning produced water pits.

Another alternative would be to allow operators to
install plastic liners in pits that would contain salt or brackish
water in areas where naturally occurring subsoils do not meet
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impermeability criteria. Technical Appendix 3 of the draft
PEIS contains an example of guidelines developed by the
New Mexico Oil Conservation Commission for the installa-
tion of pit liners. Oil and gas operators are expected to apply
these guidelines unless they can demonstrate that a different
method or procedure would accomplish essentially the same
objectives.

Based on the analysis in Chapter Four of the draft
PEIS, the environmentally preferred method of disposal of
produced water is by underground injection, unless the qual-
ity of the water is equal to or better than the water on the
surface or in shallow aquifers naturally occurring in an area.
The water quality impact analysis and information provided
by Board field staff indicate that in some producing areas of
Montana the produced water is of lesser quality than surface-
or groundwater, but there are not enough disposal wells to
accommodate the volume of water produced, particularly in
the older producing fields. While there are secondary recov-
ery/waterflood operations in these areas, these operations do
not normally accept produced water because it may contain
bacteria that could interfere with the water flood operations.
The Board could consider establishing a review and permit-
ting process for commercial surface water disposal facilities,
either on its own or in conjunction with the Department of
Health and Environmental Sciences. This option also could
include disposal of drilling muds and mud solids as an alter-
native solution for areas of the state where other acceptable
waste disposal options are limited. However, this option
would likely require involvement of the Solid and Hazardous-
Waste Bureau and the development of specific procedures.
and requirements for timely siting and licensing of such fa-
cilities.

Air Quality Considerations. The primary air pollut-
ants emitted during production operations in quantities that
could violate air quality standards are hydrogen sulfide and
sulfur dioxide. The Board’s rules allow flaring of an average
of 100,000 cubic feet of gas per day when it is not economi-
cal to market the gas. The analysis in Chapter Four of the
draft PEIS indicates that wells that flare gas containing 1
percent hydrogen sulfide require an air quality permit (for
sulfur dioxide emissions) if they are flaring up to the limit of
the Board’s rule. Wells flaring smaller quantities of gas with
higher concentrations of hydrogen sulfide also could require
a permit in some cases. Hydrogen sulfide may be emitted to
the atmosphere through accidental or temporary venting,
through incomplete combustion during flaring, and through
fugitive or breathing losses from storage tanks, pipelines,
pumps, seals, and other equipment. Besides the flaring, gas
also may be burned on site to fuel heater treater units, separa-
tors, compressors and ancillary equipment. All of these ac-
tivities contribute to the total load of sulfur dioxide emissions
produced at a site. ‘

The Board could consider establishing a joint process
with the Air Quality Bureau to determine which oil or gas
wells may produce enough of these pollutants to trigger the



need for an air quality permit or to violate ambient air quality
standards. The analysis in Chapter Four of the draft PEIS
discusses several options for a screening process that would
allow the Board to identify the wells. The main information
needed is the concentration of hydrogen sulfide in the gas,
the flow volume of the well, and the volume of gas being
vented, flared, or used on site. The Board could consider
adopting a rule to require operators to submit gas analysis
data at the time that production begins for each well that
produces any quantity of hydrogen sulfide gas.

The Board also could consider establishing criteria or a
system for analyzing the gas analysis data and other factors
to determine which new production wells are likely to require
an air quality permit or which wells should be analyzed in
more detail to determine the potential for air quality prob-
lems. The Bureau of Land Management considers the gas
emission rate, the distance downwind from a well site to
Class I or I air quality areas, and whether the well (individu-
ally or in combination with other wells in an area) would
exceed PSD (prevention of significant deterioration) incre-
ments or qualify as a PSD source.

When a drilling permit application is reviewed, the
Board could consider the proximity of other wells and
whether they are venting or flaring hydrogen sulfide, and
also consider the proximity of residences or any designated
areas where a reduction in air quality would either be prohib-
ited or would have the potential to create special problems.
Data of the production and gas analysis from other wells in
the vicinity or producing from the same target formation(s)
could also be evaluated to determine whether a proposed
well would have the potential to produce either volumes or
concentrations of hydrogen sulfide that would cause prob-
lems. If the Board were to begin collecting gas analysis data,
this information could be incorporated in a data base for use
by either the Board, the Air Quality Bureau, or both agencies
in analyzing the potential for air quality problems when new
wells are proposed. With this information the Board and the
Air Quality Bureau would have an enhanced ability to iden-
tify wells where venting or flaring should be limited, where
air quality monitoring should be done, where special equip-
ment or operating procedures may be necessary to reduce
hydrogen sulfide emissions to acceptable levels, and, in rare
cases, where it may be impossible to operate a well without
violating ambient air quality standards. In these situations, it
would be desirable to discover the problem as early as pos-
sible. The Air Quality Bureau and the Board could coopera-
tively evaluate individual wells that could cause air quality
problems, particularly in complex situations where the po-
tential need for monitoring or special operating constraints to
reduce hydrogen sulfide is unclear.

Another option the Board could consider is a prohibi-
tion on flaring at wells that produce gas containing any quan-
tity of hydrogen sulfide until analyses are performed to deter-
mine the specific amount that can be flared without violating
air quality standards. The amount of flaring that is ultimately

allowed could vary depending on mitigating measures imple-
mented to limit emissions. Consultation between the Board
and the Air Quality Bureau may be especially warranted

- when an operator applies to the Board for a variance to allow

flaring in quantities greater than the 100,000 cubic feet per
day average. Where several production wells are jointly
contributing to a problem situation, the Board could consider
working jointly with the Air Quality Bureau to develop an
emission abatement plan.

BOARD REVIEW OF DRILL PERMIT
APPLICATIONS

In order for the Board to promptly evaluate the poten-
tial environmental impacts associated with individual drill-
ing proposals, certain information concerning the nature of
the individual projects and their proposed locations would be
required. As discussed in Chapter Four of the draft PEIS, the
amount of information, level of analysis, and amount of time
required to perform an environmental review for any given
drilling proposal may vary within regions, primarily depend-

- ing on the characteristics of the location where drilling is
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proposed, the location’s proximity to existing wells or fields,
and other factors as discussed below.

As a result of the Board’s evaluation of an individual
drilling proposal, special stipulations or conditions might be
attached to the drilling permit in order to mitigate specific
adverse environmental impacts associated with a particular
location. In all cases, the Board would assume that drilling
and any subsequent production operations would proceed in
compliance with Board rules. As discussed previously in the
preceding subsections, certain revisions or additions to the
Board’s rules would be effective in addressing many poten-
tial impacts to air and water quality, safety, and site reclama-
tion, thereby reducing the need to examine these issues in
detail on a site-specific basis.

Figure 47 identifies in chronological order the steps
that may be necessary to accomplish environmental review
of drilling proposals with varying levels of complexity and
potential environmental problems. Table 41 outlines pos-
sible levels of analysis that might be required to adequately
identify potential environmental impacts associated with dif-
ferent types of drilling proposals and locations. Estimates of
the average percentage of wells likely to qualify for a particu-
lar level of review also are presented, based on the character-
istics of well proposals received by the Board. Estimates of
the time required for the Board to complete each level of
review also are included in the table. Figure 47 includes the
levels of review that are described in Table 41. As indicated
on Figure 47 and as discussed further below, more detailed
review (e.g. levels II and III) would be applied to progres-
sively more complex drilling proposals and locations. How-
ever, as shown by the dotted lines between the levels on the
chart, any given drilling project could potentially qualify for
a lesser level of review or a higher level, depending on site-
specific characteristics.
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FIGURE 47

ENVIRONMENTAL REVIEW PROCESS
FOR OIL AND GAS WELLS

-APPLICATION SUBMITTED FOR A
PERMIT TO DRILL OIL OR GAS WELL

'

[————-] EVALUATION BY STAFFORBOARD [~— ———
| |

* I

LEVEL I REVIEW

LEVEL Il REVIEW
STAFF PREPARES CHECKLIST EA STAFF PREPARES CHECKLIST EA WITH -

ADDITIONAL DOCUMENTATION

SIGNIFICANT ENVIRONMENTAL IMPACTS?

!

NO | UNGCERTAIN YES
o \% BOARD DETERMINES IF
BOARD STAFF &“ EIS NECESSARY
APPROVES PERMIT :
_ WITH CONDITIONS DOCUMENTATION
AS APPLICABLE [ SUFEICIENT st

STAFF OR CONSULTANT
PREPARES DETAILED EA OR EIS

¢

FINAL BOARD DECISION
ON THE PERMIT
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LEVEL I EVALUATION OF DRILLING PROPOSALS

The types of information needed to promptly evaluate
individual drilling proposals involve important tradeoffs
among the following considerations: (1) ensuring that envi-
ronmental resources are adequately identified and that suffi-
cient information exists to evaluate potential impacts; (2)
ensuring that any extra expense and time required of oil and
gas operators to mitigate environmental impacts are imposed

only at locations where problems would otherwise be likely -

to develop; and (3) ensuring that the extra expense and time
required for operators to supply information is fairly and
reasonably allocated, and focused to the greatest extent fea-
sible on operations and locations where environmental prob-
lems are most likely to occur.

The term “categorical exclusion” is included in new
revisions to the MEPA rules. As used in these rules, cate-
gorical exclusion refers to a type of agency action that the
agency has determined could not individually, collectively,
or cumulatively result in significant impact on the quality of
the human environment. The action is therefore categori-
cally excluded from additional environmental review. Cate-
gorical exclusions are usually established through rule mak-
ing and may be based on supporting studies that establish the
reasons a particular action would not create significant im-
pacts. Under the rules, a categorical exclusion does not ex-
empt the action from complying with MEPA, but removes,
except for extraordinary circumstances, the requirement that
an environmental assessment or environmental impact state-
ment be prepared.

While the Board could.consider the use of categorical
exclusions in its drill permitting process, this option would
not eliminate the need for sufficient information from opera-
tors to document that a particular drilling project qualifies for
the exclusion. As discussed below, the administrative steps
included in a “Level I” review may represent the minimum
level of documentation likely to be necessary for evaluation
of standard drilling operations. As noted in Chapter Four of
the draft PEIS, it is not possible for the staff to predetermine
that drilling operations have no significant impacts without
some type of case-by-case evaluation.

Eighty-five percent or more of drilling operations are
likely to qualify for Level I review (see Table 41). Under
Level Ireview, it is assumed that accurate information about
both the surface and sub-surface is readily available for a
proposed drilling operation, and that no unusual circum-
stances would raise questions about its ability to comply with
applicable Board rules. The steps to complete a Level I re-
view would include a desk review of data, preparation of a
brief environmental checklist (see later discussion), and, if
necessary, attachment of special permit conditions to address
environmental problems. The time necessary to complete
these administrative tasks normally would not exceed two
days.
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The types of information and level of site-specific de-
tail needed to evaluate the environmental impacts of a drill-
ing proposal depend at least partially on decisions the Board
makes concerning adoption of new rules. For example, if the
Board defines minimum acceptable practices, it probably
would not be necessary for operators to submit site-specific
construction and reclamation plans unless sensitive resources
would require special measures in addition to the minimum
practices. It should be noted that the technical mitigation
measures discussed in Chapter Four of the draft PEIS are
examples of strategies that may be effective in addressing
special problem situations.

Another Board decision that will affect the amount and
types of information that must be reviewed concurrently with
drill permit applications is whether the Board will determine
the necessity of pit liners for each individual drilling opera-
tion, or whether pit liners would be automatically required by
rule for some drilling operations, such as those that use salt-
water-based drilling muds. The Board also could rely on a
combination of these options. For example, if a freshwater
drilling operation is proposed at a site with relatively imper-
meable soils and a deep water table, a pit liner might be un-
necessary. However, if the same operation were proposed at
a site overlain by glacial till and located near the headwaters
of a stream, a pit liner might be needed. Either some level of
site-specific data would be needed for the Board to make this
determination, or the Board’s rules would need to clearly
identify the circumstances where liners are necessary. A key
issue is how the Board can most efficiently obtain the infor--
mation needed to ensure that the rules are appropriately ap--
plied.

Persons desiring to construct an earthen reserve pit in
Wyoming must obtain a special permit from the Wyoming
Oil and Gas Conservation Commission. The permit usually
is issued along with or at approximately the same time as the
drilling permit. The form (see Technical Appendix 3) re-
quires applicants to describe the proposed mud program, the
design of the pit and type of sealing material to be used, the
subsoil type, the drainage distance to the closest fresh surface
water, the period the pit would be in use, and the plan for
final disposal of the pit contents. An analysis of the water/
fluid that would be placed in the pit also must be submitted.
Wyoming and New Mexico have similar forms that must be
filed by persons proposing to construct produced water pits.

Alternatively, the Board could decide to require pit
liners for all drilling operations unless the operator submits
site-specific data showing why the Board should grant a vari-
ance. If pit liners were automatically required, site-specific
information concerning soil type and depth to groundwater
might not be needed.

Figure 48 is a sample form that outlines the informa-
tion the Board is likely to need from oil and gas operators to
evaluate the potential environmental impacts of a drilling
proposal. The requested information includes a description



of the drilling operation, and certain characteristics of the
location and surrounding area.

Figure 48 and other figures described in this chapter
are draft examples of an application form or checklist that
could be used to fulfill the objectives of Senate Bill 184.
These examples are provided to help illustrate how to inte-
grate MEPA into the Board’s drill permit process. The Board
may adopt or modify the application forms, but such formal
action would only occur following notice at a later date.

Some of the environmental impacts that may be asso-
ciated with oil and gas drilling and production may be most
appropriately addressed by the Board through revision of its
rules as discussed earlier in this chapter. Examples include
most of the water quality-related impacts, health and safety
considerations, some of the air quality impacts, and most

concerns relating to site construction and reclamation. The .
other categories of impacts, including wildlife, recreation, -
aesthetics, land use, cultural resources, and socioeconomic

considerations, may not lend themselves as readily to a rule-
oriented approach for either analysis purposes or for impact
mitigation. However, the Board could consider addressing
these topics through rules directing operators to avoid sensi-
tive environmental features wherever possible and requiring
site-specific evaluation if avoidance is not possible.

The Board may find it necessary to supplement the.

location-related information provided by operators in drilling
applications in order to evaluate potential environmental
impacts. Options for obtaining this information include: (1)
establishing and maintaining an in-house data base system
and maps at the Board’s office; (2) obtaining data and other
information through consultation with other agencies of
state, federal, and local governments having jurisdiction or
expertise conceming a particular geographic area or type of
environmental resource; (3) reliance on the Montana State
Library, Natural Resource Information System data base; (4)
personal knowledge of Board staff; (5) consultation with af-
fected landowners; and (6) pre-drill site inspections when
warranted. The Board’s selection of the best option or com-
bination of options for obtaining necessary information
should be based on considerations of efficiency and effec-
tiveness, and the three primary trade-offs identified at the
beginning of this subsection.

Much of the information necessary for evaluation' of
drilling proposals is readily available in both published and
unpublished reports and maps produced by various state and
federal agencies. However, the quality and level of specific-
ity of published data varies considerably. For example, the
geologic and soils maps of Montana produced by the Soil
Conservation Service and the Montana Bureau of Mines and
Geology generally indicate the dominant soil type and surfi-
cial geologic characteristics for a given area, but do not note
smaller locations where deposits of a different soil type or
geologic unit may exist within the mapped area. These dif-
ferent deposits could have a major influence on the time and
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expense required to properly site and construct a reserve pit if,
for example, an operator had a choice between placing the pit
either over relatively deep but porous soil or in porous but
shallow soils over an impermeable clay subsoil. The differ-
ence in soil types and surficial geologic materials might not
be discovered unless the operator submits appropriate de-
scriptive data or unless the Board’s staff, the landowner, or
other persons familiar with the characteristics of a proposed
drilling location are able to supplement and clarify the written
or mapped data. Consultation and personal contact with
knowledgeable individuals may be the most efficient and ef-
fective option for verifying data and gaining an accurate
understanding of the environmental resources of an area. Site
inspections also may be necessary in some cases. These steps
are especially integral to the more detailed levels of review
(Levels II and IIT) where the presence of sensitive environ-
mental features and uncertainties in available data require
more effort to identify potential environmental problems.

LEVELS OF REVIEW I AND IIL

The principal difference that distinguishes Level II and
III review from Level I review is the amount and quality of
information describing the surface and sub-surface character-
istics of a drilling location, and the level of uncertainty con-
cerning whether adverse environmental impacts would be
likely to occur. Also, there may be uncertainty about what
mitigating measures would be most effective. The uncertain-
ties associated with drilling in “new” areas some distance
away from established producing wells are more likely to
require interagency consultation to identify potential environ-
mental impacts. Proposals requiring more extensive review
(Level II) may also require more detailed documentation of
the staff’s analysis and resulting permit conditions than
would normally be included in an environmental checklist.
This subject is discussed further in the following section on
evaluation of environmental impact. The success and timeli-
ness of interagency consultation depends to a large degree on
whether the staff and the other involved agencies agree on
both the procedures to be followed when the staff requests
assistance and on the level of detail needed to respond o a
request.

Level I is the most detailed level of review. It is re-
served for proposals deemed likely to cause significant envi-
ronmental impacts. This level of review would include exten-
sive interaction between the applicants, the Board, and other
affected parties. It would culminate in the preparation of ei-
ther a detailed environmental assessment or environmental
impact statement. '

Except for situations where the nature of a drilling pro-
posal and the presence of sensitive environmental features
clearly and immediately indicate a need for detailed analysis
(i.e. Level Ill review), all drilling proposals would receive the
same initial evaluation, with the preparation of an environ-
mental checklist (see discussion in following subsection).




FIGURE 48

REVISED DRILL PERMIT APPLICATION

Submit in quadruplicate to:
Montana Board of 0il and Gas Conservation
Billings or Shelby

Lease Name

Lease Type (Private, State, Federal)

Application . for Permit

To: Dritl D Deepen D Re-enter

D Well Number

Operator:
Address

City . State zZIp
Telephone Number

Unit Agreement Name

Eield Name or Wildcat

Location of Well (quarter-quarter section and footage measurements)

if directionally drilled, show both surface and bottom hole locations
Proposed total depth Formation at total depth

ective Formation(s)

Section, Township, and Range

County

Size and description of drilling/spacing unit

this lease (if any ) [Anticipated spud
date

Hole size Casing size |Weight/foot

Sacks of Cement Type of Cement

Describe Proposed Operations
Describe or attach labeled dis

Signed (Agent) Title ’

er equipment. Describe mud progrem or indicate if air drilled.

Date
Permit Fee Notice _ Approved
Filing of all togs, reports, analyses and : Date
Check Number surveys made or run is required. By
Permit Expires amples Required Title
NONE _
Permit Number ALL ___ From To Conditions of Approval
Core chips to address below, Full cores to USGS,
APl Number Core Laboratory, Arvada, CO.
25- & Dry, washed cut delivered prepaid to:
BOARD OF OIL AND GAS CONSERVATION -

2535 St. Johns Avenue
Bitlings, MT 59102
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Supplementary Information

Note: Information or altachments in addition to this supplement may be required by Rule or by special request.

1 Please attach a topographic or equivalent map of the area showing: the well location, access roule
from county or other established roads, nearest fresh water streams, lakes ponds, springs, etc.

2 If there are any water wells within 1/2 mile of the location, please label water wells on the map
and indicate approximate depth if available, or give location and depth below.

Location(s): Depth:

3 Please atlach a sketch of the well site showing approximate dimensions
site, size and location of pits, topsoil stockpile, and estimated cut /fill.a
centerstake. (Nole: skelch may be hand drawn and need not be d

4 Will the reserve pit be lined ?

Yes D Please describe lining/sealing material and t

No D Please explain below or attach sepz

her aspect of the drilling operation

Water use bermlt (for groundwater withdrawals exceeding 100gpm)

Other state or federal permil: (specify)

]
D Federal drilling permit
O
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BOARD EVALUATION OF
ENVIRONMENTAL IMPACTS

With the information concerning the drilling operation
and the proposed location as described in the previous sub-
section, the Board would be prepared to determine whether
an individual drilling proposal would be likely to have a sig-
nificant impact on the quality of the human environment, and
could identify mitigating measures that could be taken to
reduce or avoid the impacts. The Board also could use the
information to fulfill MEPA'’s requirement for interdiscipli-
nary review of proposed actions.

It is important to distinguish between the information
the Board would collect to evaluate impacts and the evalu-
ation itself. For example, maps, consultation with various
agency personnel, and other data may indicate the presence
of a number of sensitive environmental features in the vicin-
ity of a drilling site. The purpose of the evaluation is to deter-
mine whether conditions warrant further investigation or
analysis and whether the proposed drilling and production
would be likely to have a significant impact. The presence of
a sensitive environmental feature signals the possibility of
adverse impacts, but the evaluation may reveal that problems
either would not be likely to occur or that the problems can
be mitigated by modifications in the way the drilling or pro-
duction operation is conducted.

The Montana Environmental Policy Act is the basis
for the Board’s obligation to integrate use of the natural and
social sciences and environmental design principles in plan-
ning and decision making and to consider the environmental
consequences of actions and proposed projects under its ju-
risdiction, including determining the significance of impacts
of drilling proposals. Over the years that MEPA has existed,
state agencies have developed both formal and informal pro-
cedures for making the significance determination and re-
cording the results. State agencies use the “preliminary envi-
ronmental review” (PER)—in new MEPA rules this docu-
ment would be a type of “environmental assessment” known

particular impact would be likely to occur, whether it would
be major, moderate, or minor, and whether options are avail-
able and necessary to reduce the adverse effects.

Because MEPA does not define the term “significant,”
state agencies, over the years, have developed their own
internal processes and considerations for making this judg-
ment. The administration has recently adopted new rules
implementing MEPA which, for the first time, describe the
criteria most state agencies have been using to evaluate the
significance of impacts on the quality of the human environ-
ment. These criteria are as follows:

1) the severity, duration, geographic extent, and fre-
quency of occurrence of the impact;

2) the probability that the impact will occur if the pro-
posed action occurs; or conversely, reasonable assurance,
considering the severity of an impact, that the impact will not
occur;

3) growth-inducing or growth-inhibiting aspects of the
impact, including the relationship or contribution of the im-
pact to cumulative impacts;

4) the quantity and quality of each environmental re-

- source or value that would be affected, including the unique-

as an EA—to document their predictions of impact signifi- -

cance and to fulfill their other MEPA responsibilities. For
projects or types of actions that normally are not expected to
have significant environmental impacts, the PER or EA is a
brief checklist.

Figure 49 is an example of a checklist that the Board
could consider adopting for use in evaluating the impacts
associated with drilling. This type of checklist could be pre-
pared for projects that receive Levels I and II review. As
noted in Table 41, Level II could involve additional analysis
and documentation for more complex projects that do not
warrant Level I review. The sample checklist is specifically
tailored to identify the impacts of drilling and production
operations in the context of the type of well being drilled and
the various natural and cultural resources that may be pres-
ent. The checklist requires the evaluator to decide whether a
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ness and fragility of those resources or values;

5) the importance to the state and to society of each
environmental resource or value that would be affected;

6) any precedent that a proposed action might set that
would tend to commit the agency to future actions with sig-
nificant impacts, or a decision in principle about such future
actions; and

7) potential conflict with local, state, or federal laws,
requirements, or formal plans.

The impact analysis in Chapter Four of the draft PE]S,
and the general conclusion that most drilling operations are
not likely to result in significant impacts on the quality of the
human environment when reasonable mitigation is applied,
are based on these criteria. This conclusion assumes the
short-term, localized nature of the impacts when drilling
does not discover commercially producible oil or gas and
when all aspects of the operation conform to Board rules and
guidelines, and use of available mitigating measures that are
effective in reducing drilling impacts in sensitive locations
that contain fragile or unique resources. If adequate informa-
tion is available concerning a proposed drilling operation and
its location, preparation of the checklist would not be a time-
consuming element of the Board’s environmental review
process. Inadequate data, the likelihood of potentially seri-
ous environmental problems, and the complexity of mitigat-
ing measures are the most likely factors to increase the
amount of time required to complete review for a drilling

proposal.

Once the Board determines the approach it will take to
establish its environmental review process, some period of
time likely will be needed to establish a data base, collect
maps, develop new rules/guidelines, establish consulting



FIGURE 49
ENVIRONMENTAL CHECKLIST FOR OIL AND GAS WELLS

Montana Board of Oil and Gas Conservation
Environmental Assessment

Operator:
Well Name/Number:

Location:

County: , MT; Field (or Wildcat)

A Air Quality

(possible concerns)
Long drilling time __
Unusually deep drilling (high horsepower rig)
Possible H2S gas production
In/near Class [ air quality area
Air quality permit for flaring/venting (if produ

Mitigation:

___ Air quality permit (AQB review)
___ Gas plants/pipelines avdilable for sour:
__ Special equipment/proced i
__ Other:
Comments:

Water Quality

(possible concerns)
Salt/oil based mud
High water table
Surface drainage leads to live water
Water well contamination
Porous/permeable soils
Class I stream drainage

Mitigation:
Lined reserve pit

Adequate surface casing

Berms/dykes, re-routed drainage

Closed mud system

Off-site disposal of solids/liquids (in approved facility)
__ Other:
Comments:
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Figure 49 (continued) "

Soils/Vegetation/Land Use
(possible concerns)

Steam crossings
High erosion potential
Loss of soil productivity
Unusually large wellsite
Damage to improvements
Conflict with existing land use/values

Mitigation
Avoid improvements (topographic tolerance)
Exception location requested

Stockpile topsoil

Stream Crossing Permit (other agency review)
Reclaim unused part of wellsite if productive
Special construction methods to enhance reclamatio
__ Other
Comments:

(possible concerns)
Proximity to public facilities/residenc
Possibility of H2S
Size of rig/length of drilling

Mitigation: ‘
__ Proper BOP equipme

a)mments:

Wildlife/recreation
(possible concerns)
Proximity to sensitive wildlife areas (DFWP identified)
Proximity to recreation sites
Creation of new access to wildlife habitat
Conflict with game range/refuge management
Threatened or endangered Species

Mitigation:

__ Avoidance (topographic tolerance/exception)

__ Other agency review (DFWP, federal agencies, DSL)
__ Screening/fencing of pits, drillsite

__ Other:
Comments:
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Figure 49 (continued)

Historical/Cultural/Paleontological

(possible concerns)
Proximity to known sites

Mitigation
__ avoidance (topographic tolerance, location exception)
__ other agency review (SHPO, DSL, federal agencies)

__ Other:
Comments:

Social/Economic

(possible concerns)
__ Substantial effect on tax base
__ Create demand for new governmental services

__ Population increase or relocation
Comments:

Remarks or Special Con

Summary: E acts and Cumulative effects

I conclude that the approval of the subject Notice of Intent to Drill (does/does.not) constitute a major
action of state government significantly affecting the quality of the human environment, and
(does/does not) require the preparation of an environmental impact statement.

Prepared by: - (title:) Date:

Other Persons Contacted:

(Name and Agency) . (subjecf discussed) (date)

(Name and Agency) (subject discussed) (date)

If location was inspected before permit approval:
Inspection date: Inspector:
Others present during inspection:
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relationships with other agencies, train staff, and to explain
the process to oil and gas operators and landowners.

If the Board decides to use a checklist to document its
environmental evaluations, it may wish to advise the staff on
the assumptions and approach to be used in filling out the
checklist. Some of the considerations include: (1) determin-
ing what type of study, if any, is warranted by a lack of site-
specific information or the potential for environmental prob-
lems; (2) determining whether to omit some categories of
impacts from the checklist because individual drilling proj-
ects seldom or never cause those impacts; (3) determining
whether impacts associated with production rather than drill-
ing should be included in the checklist evaluation, and if S0,
deciding how they should be treated; and (4) determining
how mitigation and assumptions about compliance with the
Board’s rules should be reflected in the checklist. The fol-
lowing discussion explores these issues further.

When a checklist is prepared, the staff would have to
decide whether the information available is adequate to
immediately complete the checklist, or whether circum-
stances warrant further study. The staff’s personal familiar-
ity with various geographic areas of the state is likely to be
important in judging whether the available information is
sufficient for evaluation of possible impacts: Also, if the
Board favors collection of relevant published data and estab-
lishment of an in-house data base, the staff’s ability to con-
duct desk reviews of drilling applications would be en-
hanced.

Consultation with staff of other agencies having exper-
tise in resource areas such as water, wildlife, and soils would
probably be the most effective method of resolving questions
about sensitive environmental features and whether any seri-
ous problems are likely to occur as a result of drilling or pro-
duction. Only when these inquiries fail to generate satisfac-
tory answers would further site-specific investigation be-
come necessary.

The analysis in Chapter Four of the draft PEIS indi-
cates that individual drilling projects will seldom or never
cause certain types of impacts. Some examples include eco-
nomic and public service impacts. Aclivilies extensive
enough to trigger these impacts generally are associated with
cumulative aspects of development. Therefore, if these cate-
gories of impact are included on a checklist, the evaluator

would, in most instances, probably check the columns
marked “none” or “minor.” The argument that favors leav-
ing these categories on the checklist is that they would then
be formally considered and documented along with the rest
of the impact evaluation.

A related issue concerns categories of impact that
rarely would be considered issues for drilling operations but
which would be matters of concern if the drilling is success-
ful and production follows, particularly in locations not adja-
cent to wells or fields. Some examples are recreational areas
and facilities or cultural/historic properties which might be
subjected to minor impacts during drilling but would suffer
long-term impacts if drilling were successful and production
were to result. The question in this context is how the pos-
sible production impacts should be evaluated in the checklist
and what measures should be taken or committed to, if any,
to address the production-related issues when the drilling
permit is approved.

The sample checklist attempts to address these con-
cerns in two ways. The issues related to production from the
individual well, if drilling is successful, would be considered
when completing the checklist. Reasonably foreseeable
cumulative impact issues would be disclosed by indicating
potential impacts if additional wells were drilled in the area.
This approach would allow disclosure of possible cumulative
impact issues associated with a new field but recognize that
field development occurs on a well-by-well basis.

The Board could consider several options for deter-
mining how the checklist evaluation should reflect mitiga-
tion and assumptions about compliance with Board rules.
The most basic issue is whether staff should be instructed to
determine the level of impact assuming no special precau-
tions were taken to prevent a particular type of environmental
problem or to determine the impact level considering that a
certain mitigating measure is taken, and then cite the appli-
cable Board rule, or otherwise record on the checklist what
mitigation would be necessary. The latter approach appears
more consistent with discussion elsewhere in this chapter
concerning the need for all drilling projects to comply with
the Board’s rules, especially if they are revised as discussed

" in the earlier section. The alternative assumption that there

would be no mitigation or compliance with Board rules may
be unnecessarily confusing and could produce misleading
results.

BOARD RELATIONSHIPS WITH OTHER AGENCIES

This chapter refers repeatedly to Board consultation
with various other agencies of state, federal and local govern-
ment. The efficiency and effectiveness of the Board’s envi-
ronmental review process can be substantially enhanced by
developing cooperative working relationships with other
agencies that have jurisdiction or expertise concerning
various environmental resources or geographic areas of
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Montana. The state agencies the Board is most likely to work
with include but are not limited to the Water Quality Bureau,
Air Quality Bureau, Solid and Hazardous Waste Bureau (all
three bureaus are part of the Department of Health and Envi-
ronmental Sciences), Department of Fish, Wildlife and
Parks, the Water Rights Bureau (Department of Natural Re-
sources and Conservation), Department of State Lands, the



State Historic Preservation Office, the Natural Resource In-
formation System in the State Library, and the Bureau of
Mines and Geology.

Local and other units of government that may be able
to assist the Board include county planners and sanitarians,
Conservation Districts, and county weed control personnel.
Numerous federal agencies are likely to have information
that the Board may need, including the U.S. Forest Service,
Bureau of Land Management, U.S. Environmental Protec-
tion Agency, Soil Conservation Service, and U.S. Fish and
Wildlife Service.

The Board’s current working relationships with many
of these agencies are described in Chapter Two of the draft
PEIS. For the most part, these relationships do not include
the type of consultation discussed in this chapter except in
problem situations where some type of complaint has been
filed or an accident has occurred. The relationships that the
Board could establish in the future include sharing of data
and expertise, joint field inspections, and sharing or division
of responsibilities.

A formal mechanism that agencies often rely on to
define their relationship is a Memorandum of Understanding
(MQOU). The Board has an existing MOU with the Bureau of
Land Management outlining how the Board’s responsibility
for issuing permits to drill is integrated with the BLM’s re-
sponsibility for development of federal minerals. The Board
could consider expanding this MOU to address how the
Board would either integrate its environmental review proc-
ess with the federal process conducted under the National
Environmental Policy Act, or defer to the federal process by
adopting environmental documents prepared by federal
agencies. A similar MOU could be established with the U.S.
Forest Service, and possibly also with the departments of
State Lands, and Fish, Wildlife and Parks, for drilling opera-
tions on state-owned lands. Some of the topics that could be
addressed by an MOU or other type of interagency agree-
ment include procedures for ensuring timely response to
Board requests for assistance, format of information requests

made by the Board to ensure adequate response, and proce-
dures for resolving differences of opinion among agencies.

The Board appears to have several options to consider
concerning the relationship it might establish with the Air
Quality Bureau, Water Quality Bureau and possibly the Solid
and Hazardous Waste Bureau. When a drilling or production
operation requires an air, water or solid waste disposal permit,
the oil and gas operator clearly needs to deal directly with the
appropriate bureau. In situations where it is unclear whether a
permit is needed, whether a problem exists, or whether the
characteristics of a drilling location indicate a potential need
for special drilling permit conditions to protect air and water
quality, the Board’s staff and DHES staff would need to work
together. An unrealistic option that could be considered is
assigning complete responsibility for air quality, water qual-
ity, and solid waste-related issues to one agency.

Since neither the Board nor DHES currently allocate
staff time to analyze potential air, water or solid waste prob-
lems before a drilling permit is issued, it appears that both
agencies may find it necessary to reassign or share staff. The
latter option has been successfully pursued by the Department
of State Lands and Water Quality Bureau for review of min-
ing permit applications. Where both a mining permit and
water discharge permit are needed the agencies retain their
separate authorities, but the analysis of information is
handled jointly. If this option is favored for oil and gas per-
mitting, both the Board and DHES agency workload and
budgets may increase. :

For other agencies of state government, local govern-
ment, and most federal agencies except BLM and USFS, the
nature of their relationship with the Board is likely to be pri-
marily consulting (sharing information, occasional joint site
visits, development of suitable mitigation measures). Until
the Board begins implementing its environmental review
process, the level and volume of interaction is difficult to esti-
mate. It also is important to note that the number of drilling
permits the Board reviews can vary dramatically from year to
year and that agency managers would need to adjust accord-

ingly.

BOARD STAFFING AND BUDGET CONSIDERATIONS

The Board probably would have to add some staff to
implement the environmental review process and to work
with the oil and gas industry to achieve participation and
compliance. As discussed in the previous subsection, the
Board could consider sharing one or more staff positions
with DHES. Also, existing staff may need training in con-
ducting environmental reviews and field investigations.
Another possible resource available to the Board for general
environmental staff support could be found in DNRC, which
assists other state agencies in the preparation of environ-
mental documents. A combination of technical and manage-
rial skills may be desirable if the Board favors the option of
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adding new staff. Special attention would need to be given to
defining how any new positions will relate to the field in-
spection staff.

Staffing implications accompany all the options the
Board may consider for revision of its rules, for collecting
information to evaluate drilling proposals, and for potentially
adopting a classification system to assign certain types of
drilling proposals to certain levels of environmental review.
For example, if the Board favors the adoption of rules and
guidelines that effectively predetermine the need for pit lin-
ers at certain drilling operations and minimum acceptable




[T

practices for construction, reclamation, and waste disposal,
less staff time may be needed. Conversely, however, new
rules and guidelines are likely to increase the workload for
the field inspection and enforcement staff. If the Board
adopts an environmental review classification system that
places a high percentage of drilling proposals in review lev-
els I and II, the process will clearly require far less staff time
than if all or most drilling proposals were to receive detailed,
site-specific review. If such a system is applied to the present
rate of drilling permit applications, staff requirements could
range from one or two new positions to a dozen or more, pri-
marily depending on how drilling proposals are assigned
among the various possible levels of review.

Training and education of existing Board staff is a re-
lated consideration that is likely to require attention. Train-
ing could be accomplished by sending staff to workshops and
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seminars on preparation of environmental review docu-
ments. This type of training is periodically offered by private
consultants or sponsored by groups of state or federal agen-
cies. Board discussions establishing cooperative and con-
sulting relationships with other agencies also could include
plans for bringing their staffs together both in the office and
in the field to educate one another about their respective re-
sponsibilities and resource areas. State agency staff with
experience in conducting environmental reviews under
MEPA also could be requested to meet with the Board’s staff
on both a formal and informal basis, and to be available to
answer periodic questions. Another option the Board could
consider is contracting with other state agencies for staff as-
sistance in performing environmental review for the rela-
tively few drilling proposals likely to require such extensive
study and documentation.
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CHAPTER SEVEN
IMPLEMENTATION OF THE PEIS

This chapter presents the basic framework for the
Board to begin implementing an environmental review proc-
ess as required under Senate bills 184 and 201. It discusses
the options the Board selected for its staff to use for comply-
ing with MEPA when reviewing individual applications to
drill. Also included is a proposed schedule for adopting the

- programmatic EIS, hiring necessary staff, and completing

rule making to assist in streamlining the environmental re-
view process for the majority of drilling proposals. Implem-
entation would begin January 1, 1990, following Board
adoption of the programmatic EIS, currently scheduled for
December 28, 1989. -

DESCRIPTION OF THE BOARD’S MEPA PROCESS

An environmental review checklist will be the main
vehicle to demonstrate MEPA compliance for individual
permits to drill. The checklist shown as Figure 49 in Chapter
Six of this final PEIS will be completed by the staff for each
well proposed on state and private land. Cooperative agree-
ments will be established with BLM regarding environ-
mental review requirements necessary for federal wells. In-
formation to complete the checklist review will be supplied
through the drill permit application (see Figure 48, Chapter
Six) and from information collected and maintained by the
Board’s staff.

A three-level review process is envisioned, as dis-
cussed in Chapter Six of this final PEIS. Staff would have
responsibility for completing Level One and Two reviews.
The most detailed level of review, Level Three, would be
required where the Board determined such detailed review
was necessary on the basis of facts surrounding the individ-
ual drilling permit. Figure 47 in Chapter Six of this final
PEIS summarizes how the environmental review process
would work. Table 41 provides additional detail regarding
the levels of review and the factors which would likely influ-

-ence the level of review performed for various drilling appli-
cations. The Board’s policy is that drill permit review be
completed in the least time needed to adequately assess po-
tential impacts and to identify any necessary permit condi-
tions. To assist the review process, the Board will undertake
rule revisions to establish conditions that would be used to

. address the most.frequently occurring problems with drilling
and production. A new staff position would be added to as-
sist in the collection of in-house data, participate in the re-
view of drilling permits, to begin rule revision efforts, and to
address matters involving the environment as those matters

pertain to the Board’s operations.

Where necessary to complete its analysis, the staff
would use predrill site inspections and consult with other
agencies, landowners, and the companies. The staff would
attach general and specific conditions to the drilling permit
on the basis of problems identified through its review and as
required by the circumstances surrounding the individual
permits. In the event that agreement could not be reached
between the staff and operator regarding the conditions for
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drill permit approval, either the staff or operator could peti-
tion to the Board for a hearing on the matter.

Implementation of the procedures stipulated in the
PEIS will require completion of several tasks that are now
envisioned to occur in three phases.

PHASE I

Phase I would begin January 1, 1990. It involves pri-
marily a change in internal procedures and policy, some lim-
ited rule making involving application forms and supplemen-
tal information, and gathering of basic environmental infor-
mation and data which can be obtained without major expen-
diture of operating funds. This step in the implementation
plan assumes initial MEPA review by the staff using the
environmental checklist, and higher levels of review when
necessary, as described in the final PEIS. This process would
rely on current rules to the degree that they would be ade-
quate to address any problems identified with an individual
drilling proposal. Although the Board recognizes the bene-
fits of rule making in streamlining the overall review process,
effective rule making will require time beyond the January 1,
1990, starting date.

The Board’s implementation efforts would be fi-
nanced with funds remaining from the programmatic EIS
effort, and money within the Board budget. Administrative
support and assistance also would be available through
DNRC.

Task 1. Beginning January 1, 1990, staff review of
drill permit applications would be done using the environ-
mental checklist to determine whether additional review is
necessary and, if so, what level of review. The checklist
would provide technical review of possible impacts and the
adequacy of the operators’ equipment/procedures. The
checklist review would place less emphasis on impacts ade-
quately covered by the programmatic EIS and greater em-
phasis on site-specific questions or problems that require
more analysis.



Task 2. To assist the staff with the review process, the
Board would hire an environmental coordinator and would
establish working relationships with other agencies. An
MOU would be written with BLM to address environmental
review for federal wells. Other MOUs would be developed
with state agencies if the need to establish formal working
relationships is identified.

Task 3. The Board would notice and adopt by rule a
new application form and supplemental information form to
be completed by the operator when applying for a drilling
permit.

Task 4. The staff would begin assembling in-house
data bases for reference and use in evaluating permits to drill
and as a source of information for industry use. These bases
would include: :

« source material for the environmental review process
that can be easily acquired for little or no cost (e.g. cop-
ies of state and federal MEPA/NEPA documents).

- topographic map coverage of the state.

- information available from other agencies such as
DFWP, SHPO, and DNRC on wildlife ranges and ref-
uges; historical, archaeological, and paleontological re-
sources; and water wells.

PHASE 11

This phase of the implementation plan would run con-
current with Phase I. The lead in implementing Phase II
would rest with the environmental coordinator hired by the

Board.

Phase II of the implementation plan recognizes that
rule making can be used to address many of the environ-
mental problems of drilling and production identified in the
programmatic EIS. Board rules reduce the time needed for
impact review if they are designed to minimize potential
impacts and provide for certain mitigating procedures or
methods of operation. Adequate rules also allow implemen-

tation of environmental review within the regulatory frame-

work, providing for staff review and approval of 98 percent
of wells. Rule making would occur over a period of six
months to one year.

Task 5. Based on the regulatory needs assessment in
- the programmatic EIS, the staff would initiate drafting, re-
view, and proposal of new rules.

The following rule topics, discussed in more detail in
Chapter Six of this final PEIS, were identified to help expe-
dite environmental review of permit applications. Rule
making would occur with input from industry and other inter-
ested parties.

1) Reserve Pit Construction and Lining
2) Exploration and Production Waste Disposal
3) Site Reclamation
4) Hydrogen Sulfide Safety
5) Spill or Leak Notification
6) Procedural Rules
» application and supplementary information forms
* permit processing
» MEPA procedures
« gas analysis data collection

The Board has determined siting and construction of
access roads to be a subject for consideration in the permit
review process but not a topic for rule making. It is the
Board’s position that resolution of access, road siting, and
construction conflicts are best addressed through negotia-
tions between the surface owners affected along the access
road and the oil and gas operator, and that other laws and
administrative rules adequately govern the subject.

Task 6: The MOU with BLM would be revised to
provide a mechanism to coordinate and avoid duplication of
environmental review for federal wells. The need for other
MOUs would be assessed as part of continuing implementa-
tion efforts.

Task 7: A budget will be developed for inclusion in
the regular budget presentation to the 1991 Legislature to
address future operation or staff needs identified during ini-
tial implementation.

PHASE III

Phase III implementation would involve ongoing pro-
gram evaluation and agency need assessment as part of bien-
nial budgeting process.

Task 8. The Board will assess staff needs to address
increases in industry activity and ¢ontinue to update data
bases to assist staff with drill permit review. The staff will
reassess the source material/information needs of the MEPA
review process. It will then obtain additional source material
as funds permit and identify additional needs for inclusion in
Phase IIT implementation.

SCHEDULE FOR IMPLEMENTATION

Figure 1 shows the schedule proposed for implement-
ing the programmatic EIS.
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APPENDIX A

CORRECTIONS TO THE APPENDIX VOLUME OF THE DRAFT PEIS
The following technical corrections and changes should be incorporated
into the separate Technical Appendix Volume published for the draft PEIS.
TECHNICAL APPENDIX 4: AIR QUALITY

Page 78, Table 4-2: Make the following changes:

Under Sulfur Dioxide, the federal secondary standard should be "0.5 ppm 3-hr
coverage¥*." :

Under Carbon Monoxide, the Montana standard also includes "23 ppm 1l-hr
average*"; the federal primary standard also includes "35 ppm l-hr average*."

Under Settled Particulate, the Montana Standard should be "10 gm/m2 30-day
average."

Page 79, last sentence of second paragraph should read: "A PSD permit is
required when pollutant emissions are likely to be 250 tons or more per
year."

Last sentence, bottom of same page, should read: “"contaminate the air with
sulfur dioxide, total suspended particulates, and nitrogen dioxide."

Page 81, Table 4-5: Allowable increments for nitrogen dioxide should be added
to this table. After entries for Sulfur Dioxide, add the following:

Nitrogen Dioxide - Annual Mean - 25 25 25 100

Page 83, Table 4-6: Heading second columﬁ. "Concentration level in the air"
is measured in "parts per million."

. Page 84, 1st paragraph, line 7: "carbon monoxide" should be "carbon
dioxide."

Second paragraﬁh, line 2: "some" should be "Some."

Pége 86, from top of page, line 9: ~ "15,000" should be "150,000."

Page 89, second paragraph, line 4&4: Following the word "fuel," insert "gas."
Following the section titled “Particglates: PM/10," add "/Total Suspended
Paticulates." 1In addition, on line 3 of the following paragraph, change "of"

to "from."

Page 90, Figure 4-3: In the example cited in the figure, "30,773 tons/year
S0," should be "307.73 tons/per year S0,."

Page 91, near top of page: Reference to "LLM" should be "um."

Page 92, line 3: The "pr" should be "per."
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Line 4, following word "permit," word should be "can."

In the middle of same page, under the explanation of variable R, change
wording in the second sentence describing the 30 day measurement period from
"must be" to "should be."

When calculating tons of sulfur dioxide per year, the cited formula should be
modified as shown below:

80, (tons/per), E = 0.00084 x MCF x days operation x ZH,S
day year

Page 93, line 2: "working" should be "Working."
Line 7, following the word "Removal," insert "and."

Pages 93 and 94: The formula for estimating emissions of VOCs on pages 93 and
94 should be as follows: :

The formula shown on page 93 should read:

Pa-p
In the explanation of the equation factors, "T" should be "delta T."

Page 94: Bottom of page, add the following equation factors:
K, = turnover factor (dimensionless). K, = 1.0. for 36 turnovers per year or
less.

For 300 turnovers per year, K, = 0.3.

K. = product factor (dimensionless). For crude oil, kc = 0.84.
For all other organic liquids, K. = 1.0.

c
Page 97: Table 4-10, last line of table, foilowing "Sulfur," add "dioxide."
Page 98: Under Case #2, line 3, change "abut" to "about."
The following changes should be made to Table 4-11:
On line 3, "33.32 MCF pér day" should be "333.2 MCF per day."

On line 9, following the word "Sulfur," add "dioxide."

Page 99, Table 4-12: Within the table, "Sulfur emission" should be "Sulfur
dioxide emission."

Page 101: Change section titled "Hydrogen Sulfide Wells in the Williston
Basin."

Line 5, change "87" to "75"; line 6, change "14" to "53"; line 7, before

"BLM," add the following: "BLM has establihed a venting/flaring approval
program for wells. Eighty-four wells have been approved through the program
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and BLM has copies of gas analysis data for these wells. 65 of these wells
are known to contain H,S."

Page 103, second paragraph, last sentence should be deleted.
Third paragraph, line 10, reference to "Tables 4-12" should be "Table 4-14."

Section titled "Carbon Dioxide Mitigation" should read "Carbon Monoxide “
Mitigation."

" Page 104: Table 4-14 was inadvertently left out of the draft Appendix. It
should be incorporated as follows:

Table 4-14. Average Storage Temperature (Tg) as a Function of Tank Paint

Color
Tank Color Average Storage Temperature (T.)
Vhite TA + 0
Aluminum Ty + 2.5
Gray Ty + 3.5
Black Ty + 5.0

Where T, = average annual ambient temperature in degrees Fahrenheit.

TECHNICAL APPENDIX 5: HEALTH AND SAFETY
Page 108, line 2: T"american" should be "American."

Second paragraph, line 1: “"aer" should be "are" and "speced" should be
"spaced."

Third paragraph, lines 5 and 6: Reference to Table 4 should be deleted.

Pa§e 112, second paragraph, lines 4, 6 and 7: Reference to "m/s" should be
"m/s."- .

Second paragraph, end of sentence on line 4, add the following: "where 1.0
m3/s equals 35.31 ft,/s.”

Page 119, line 3: "?-mile" should be "0.25 mile."

Page 121, line 4: Delete "42" following the word "were."
TECﬁNICAL APPENDIX 8: RECREATION AND AESTHETICS

Page 198, third paragraph, line 6: Change "(187)" to "(164)."

Page 199, Table 8-6: Estimated Recreation Visits are measured "in 1000's per
year."

Page 200, Table 8-7: Reference in the Source should be to the "Montana
Promotion Division."
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Page 201, fourth paragraph, last line: Word "manages" should be "managers.
Page 203, second paragraph, line 1: "Damson" should be "Dawson."

TECHNICAL APPENDIX 10: VEGETATION

Pages 210 through 216: Tables 10-1 and 10-2 should be deleted and replaced
with new Tables 10-1, 10-2, and 10-3.

REFERENCES

Page 292: Reference to Jean Wiedeman, Glacier County Commissioner is
incorrect. Ms. Wiedeman is President, Cut Bank Chamber of Commerce.
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APPENDIX B

CHANGES TO CHAPTER FIVE OF THE DRAFT PEIS

This section discusses changes made to the draft PEIS, Chapter Five,
Program Alternatives. The Board made these changes to clarify the options it
believes to be necessary for successful implementation of an efficient and
timely environmental review process. These changes have been incorporated
into Chapter Six of the final PEIS.

Page 175 -

Left column: Delete paragraphs two and three. This information is
presented elsewhere in the draft PEIS or is not necessary for
the purposes of the chapter.

Paragraph four should be changed as. follows: On lines 4 and
5, delete "of the drilling location and access road, if
drilling muds and" and replace it with "disposal of -
drilling." This editing change is made to reflect the Board's
position regarding likely effects of most drilling operations.

Right column: Second paragraph, line 2. Delete "if the site and road are
" properly reclaimed" and insert "proper reclamation is used."

Third paragraph, lines 7 and 8, delete "but the impacts are
inherently more serious than during drilling due to" and
insert "and any effects should be evaluated in consideration
of." This change was made in response to comments received
regarding implicit negative tone present in the draft 'PEIS.

Page 176

Left column: In paragraph 3, delete lines 1 and 2 and the word
"following." 1Insert "Most individual wells do not produce .
pollutants in quantities or concentrations that would violate
air quality standards or trigger the need for an air quality
permit. In the rare instance when a problem does arise, the
effects may include:."

This change was made to reflect the Board's experience with
air quality problems from wells,

Right column: First paragraph on line 7, delete sentence beginning with "At
- present” to end of paragraph. This material is discussed in
more detail in earlier chapters of the draft PEIS.

Following heading "HEALTH, SAFETY AND NOISE," insert the
following: "The o0il and gas industry has developed an
extensive array of specialized equipment and procedures to
ensure proper control and operation of wells. Also,
contingency plans may be prepared in sensitive locations to
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Page 177

Left column:

Right column:

Page 178

Left column:

Right column:

identify the actions that would be taken to respond to a
hydrogen sulfide emergency and protect the public."

In third paragraph, on line 9, delete "Hydrogen sulfide
blowouts are" and insert "Well blowouts are extremely."

Paragraph 4, delete first two sentences. On lines 7 and 8,
delete "Board rules could be strengthened by specifying"” and
insert after the word "that" this language: "the Board could
specify.” On lines 12 and 13, delete "Board review of
applications for permits to drill could be strengthened by
establishing” and substitute after "that" the following: "the
Board could establish."”

Second paragraph, delete last sentence.

This change was made in response to comments about negative
tone and lack of consideration to industry practices.

Move first paragraph from left column after the heading
"WILDLIFE AND FISHERIES." Delete "The," insert "Possible" at
the beginning of the first sentence; end the sentence after
the word "period." On lines 5 and 6, delete "and increases in
legal and illegal shooting."

The changes reflect the Board's experience with oil and gas
developments in other areas of Montana.

The last sentence on page should be added to previous
paragraph. Delete "be strengthened by adding guidance" and
substitute "provide more specific directives." Remaining
paragraph is deleted.

Delete lines 1-6 on top of page.

Second paragraph, delete "adverse" from line 1. On line 2,
delete remainder of sentence after the word "localized" and
end sentence. Move first sentence from second paragraph
before the word "Aesthetics" on line 6 of first paragraph.
Paragraph 3, add the following to end of paragraph: "In some
instances, access roads can provide additional recreation
opportunities.”

Paragraph 2, end of line 7, delete "often" and replace with
"usually."

Paragraph 3, line 6, delete "physically."

Paragraph 4, line 8, delete "dramatic."
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Page 179

Left column: Paragraph 2, lines 11 and 12, delete sentence beginﬁing with
"Impacts."” Following the word "services" on line 12 of
paragraph add: “"than are smaller cities and towns."

Right column: Paragraph 4, line 4, "mitigateadverse" should be "mitigate
adverse"; line 10 "varioasaspects" should be "various
aspects"; and line 13 "appro-priate" should be "appropriate."”

Page 180

Left column: On bottom page, delete last two lines.

Change made to shorten discussion by removing language
repeated elsewvhere in chapter.

Right column: First paragraph, delete lines 1-6 and word "reclamation."
Paragraph 5, line 6, delete "be required to."

Line 8, beginning with sentence "The Board," delete remainder
of text and insert the following: "U.S. Forest Service and
BLM have established practices and procedures for road
location, construction, and management. Those practices are
discussed in the 0il and Gas Surface Operating Standards,
known as the Gold Book (BLM and U.S. Forest Service, 1989).
Access roads across private lands usually are constructed to
less stringent standards than those on public lands, but the
construction methods and techniques available to minimize
impacts are similar."

Page 181

Left column: Delete lines 1-5 at top of page.

Paragraph 2, line 3, delete "is one of the single most" and
insert "may be one." Delete lines 6 through 13.

Paragraph 3, delete lines 1-4 and "the human environment.
Therefore." Change "it" to "It" to start paragraph. Delete
"the Board" from line 5. Delete remainder of paragraph
starting with sentence on line 10 that begins "A later."

The Board acknowledges that access is an item of a drilling
proposal that must be disclosed in the review of impacts.
However, the Board believes that regulation of access is not a
necessary component for implementing a MEPA process. Access
issues have been and should continue to be matters for
negotiation between the surface owner and the oil and gas
operator.

Paragraph 4, third line from bottom, delete "strengthened."
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Right column:

Page 193

Left column:

Right column:

Page 194

Left column:

Right column:

Paragraph 2, delete line 1 and word "is" from line 2. Add the
following language to start of paragraph: "The Board could
modify."” Delete the word "for" at the end of line 4 and lines
5 and 6 in their entirety. Begin sentence with "The Board
could provide." Delete last sentence.

Paragraph 6, on line 2, delete "rare. According to the
analysis in Chapter Four,." Insert "extremely rare.” Change
"comprehensive" to "Comprehensive." On line 4, before
"available, " insert "proven and."

First paragraph, line 3, after "working pressures.," delete to
end of paragraph.

Second ‘paragraph, delete lines 1-4 and the word "the" on line
5. Add "The current rules could have criteria added to

assist 0il and gas operators in selecting equipment based on."
Line 6, delete "Similarly, criteria could be developed" and
insert "Criteria could be added." Lines 9 and 10, delete
"Additional guidance could be provided by the use of." Line
11, delete "which" and "the appropriate." Line 12, delete
"level of."

Third paragraph is deleted entirely.

Fourth paragraph, delete lines 1 through 6. On line 7, insert
"The" before "Board" and delete "also" after "Board." ’

Paragraph 1, delete "and Access Road" from line 1.
Paragraph 2, delete line 1 and "increase the likelihood of"
from line 2. Add the following sentence to the start of

second paragraph, "Some steps or activities used for."

Paragraph 3, lines 1 and 2, delete "defined principals and
minimum acceptable.” ‘

Paragraph 4, lines 2 and 3, delete "and access roads." Line 9

following "failure," end sentence and delete remainder of
paragraph. :

Paragraph 3, line 8, delete "be enhanced by provision of" and
insert the word "provide" after "could."

Paragraph 4, line 3, delete "might be enhanced by" and after
the word "rule," add "could provide."

Paragraph 4, lines 5 and 6, delete "which is primarily done to
convert hydrogen sulfide for safety reasons or."
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Page 195

Left column:

Right column:

Page 196

Page 197

Page 198

Left column:

Right column:

Paragraph 2, delete last complete sentence. The deleted
information repeats information summarized in Table 40.

Paragraph 3, line 1, replace "expediently" with the word
"promptly."

Replace Figure 47 with revised figure as shown to reflect how
the Board believes the drill permit review process should be
handled by the staff.

Replace Table 41 with new table showing the staff's role in
drill permit review as shown by Figure 47.

Paragraph 2, delete all of line 1 and "used to expediently" on
line 2. Begin paragraph as follows: "The types of
information needed to promptly."” Line 11, delete "to the
Board." Paragraph 3, line 4, replace "would almost never"
with "does not."

First paragraph, line 3, replace "Board" with "staff."

Second paragraph, on line 1, delete "A relatively large
percentage of proposed" and insert "Eight-five percent or more
of." These changes are to be consistent with earlier changes.
Lines 6 and 7, delete "the Board would talk." Lines 8 and 9,
delete "submitted by the operator or collected by the Board."
Line 11, delete "any."

Paragraph 3, line 4, following the word "rule," end sentence
and delete remainder of sentence. Lines 10 and 11, delete

‘"and attaches a general condition to each drilling permit

requiring compliance with these practices." Line 14, end
sentence after "measures" and delete "in addition to the
minimum practices."

Pages 199 and 200

Page 201

Left column:

Rightvcolumn:

Replace Figure 48 with new Figure 48.

Paragraph 5, lines 6 and 7, delete "and checklist for its
use."

First paragraph, delete "probably would" and substitute
"may."

Paragraph 2, line 1, delete "the Board's."
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Page 202

Page 203

Left column:

Right column:

Page 204

Page 205

Right column:

Last paragraph, delete entire paragraph.

Delete Table 42.

This table has been deleted because the Board believes that
the mere presence of such features should not automatically
trigger more detailed levels of review unless case-by-case
analysis indicates such review to be necessary.

Delete first paragraph. This change is made to be consistent
with the Board's rationale in removing Table 42.

Second paragraph, line 3, delete "readily available." On

. lines 13, 18, and 20, insert "staff" in place of "Board."

This change reflects earlier changes to Table 41 and Figure
47.

Delete first paragraph.

Paragraph 2, after sentence ending with the word "actions,”
delete remainder of paragraph.

Paragraph 3, line 6, end sentence after "site" and delete "(as
listed in Table 42)."

Changes reflect those made to be consistent with other changes
made by the Board.

Delete Figure 42.

This figure was deleted to address concern by the Board that
the categories in this figure could become the emphasis for
determining levels of review required for wells rather than
the checklist being used to determine necessary level of
review on a case-by-case ‘basis.

Paragraph 1, line 6, delete "Table 41 shows that." On line 7,
change "inadequate" to "Inadequate." On line 9, after the
word "likely," insert "factors." Paragraph 4, line 1, replace
"Board" with "staff." ‘

Pages 206 through 210

Delete Figure 49 and replace with new figure.

This change reflects the wish of the Board that the checklist
document specific characteristics of the drilling proposal and
how the staff evaluated the potential for impact in more
explicit terms.
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