Appendix M

APPENDIX M
PROCEDURESIN OIL AND GASRECOVERY

GEOPHY SICAL OPERATIONS

Oil and gas geophysical exploration activitiesinclude data
acquisition by use of ground vehicle or aircraft. Datais
acquired to determineif astructure exists which might con-
tain il or gas. Geophysical exploration does not include
core drilling for subsurface geologic information or well

drilling for oil and gas. A federal oil and gas lease is not
required before conducting geophysical operations. Infor-
mation from geophysical exploration can lead oil compa-
nies or others to request that lands be offered for lease, or
assist inthe selection of drill sites on existing leases.

Existing road systemsare used where available. Roads may
be cleared of vegetation and loose rocks to improve access
for trucks if that action is allowed by the permit. Blading
and road construction for seismic operationsare not usually
allowed so that environmental impacts are minimized. In
areas with rugged terrain or without access roads, and cer-
tain seasons of the year, seismic work is conducted by heli-
copter rather than by ground vehicles. Other geophysical

operationsthat do not cause additional surface disturbance
include remote sensing, gravity prospecting, and aeromag-
netic surveying.

Proceduresand Regulations

Notification Process - Geophysical operations on public
lands are reviewed by the BLM. Exploration on public
landsrequiresreview and approval following the procedures
in 43 CFR Subparts 3150, 3151, and 3154. In the Dillon
Field Office, the Field Manager is authorized to approve
geophysical operations. Theresponsibilitiesof the geophysi-
cal operator and the Field Manager during geophysical op-
erations are described bel ow.

Geophysical Operator - The operator is required to filea
Notice of Intent to Conduct Oil and Gas Exploration Op-
erations (form 3150-4) for operations on public lands ad-
ministered by the BLM. Maps (preferably 1:24,000 scale
topographic maps) showing the location of the proposed
lines and access routes must accompany the Notice of In-
tent.

When the Notice of Intent is filed, the authorized officer
may request aprework conference or field inspection. Spe-
cial requirements or procedures that are identified by the
authorized officer areincluded in the Termsand Conditions
for Notice of Intent to Conduct Geophysical Exploration
(form 3150-4 and a copy of the state requirements). Any
changesin the origina Notice of Intent must be submitted
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inwriting to the authorized officer. Written approval must
be secured before activities proceed.

Bonding of the operator is required. A copy of proof of

satisfactory bonding shall accompany the Notice of Intent.

Proper bonding may include a $5,000 individual, $25,000
statewide, or $50,000 nationwide geophysical exploration
bond. Inlieu of an exploration bond, a statewide or nation-
wide oil and gas drilling bond may be used if it contains a
rider for geophysical exploration.

The operator isrequired to comply with applicablefederal,
state, and local laws such as Federal Land Policy and Man-
agement Act of 1976, the National Historic Preservation Act
of 1966, and the Endangered Species Act of 1973, as
amended. Operators may be required to submit an archeo-
logical evaluation if dirt work iscontemplated, or if thereis
reason to believe that significant cultural resources may be
adversely affected.

When geophysical operations have been completed, the
operator is required to file a Notice of Completion (form
3150-5) including certification that all termsand conditions
of the approved Notice of Intent have been fulfilled. The
operator must also submit a map that showsthe actual line
location, accessroute, and other survey details.

BLM Field Manager (authorized officer) - The autho-
rized officer is required to contact the operator within five
working days after receiving the Notice of Intent to explain
the terms of the notice, including the “Terms and Condi-
tionsfor Notice of Intent to Conduct Geophysical Explora-
tion,” current laws, and BL M-administrative requirements.
At the time of the prework conference or field inspection,

writteninstructions or ordersare given to the operator. The
authorized officer is responsible for the examination of re-
source values to determine appropriate surface protection
and reclamation measures. Theauthorized officer isrequired
to make afinal inspection following filing of the Notice of
Completion. When reclamation is approved, obligation

against the operator’s bond is released. The BLM has 30
days after receipt of the Notice of Completion to notify the
operator whether the reclamation is satisfactory or if addi-
tional reclamation work is needed. Bonding liability will

automatically terminate within 90 days after receipt of the
Notice of Completion unlessthe authorized officer notifies
the operator of the need for additional reclamation work.

State Standar ds - Geophysical operators register with the
state through the County Clerk and Recorder’soffice. State
regul ationsinclude requirementsfor shotholelocations, drill-
ing techniques, plugging techniques, and reclamation.
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Mitigation - When a geophysical Notice of Intent is re-
ceived, restrictions may be placed on the application to pro-
tect resource values or to mitigate impacts. Many of these
requirements may bethe same asthe oil and gas|ease stipu-
lations adopted inthe RMP. Other lessrestrictive measures
may be used when impacts to resource values will be less
severe. Thisisduein part to the temporary nature of geo-
physical exploration. Thedecisionsconcerning thelevel of
protection required are made on a case-by-case basiswhen
aNoticeof Intent isreceived.

LEASING PROCESS

Federal oil and gas leasing authority is found in the 1920
Mineral Leasing Act, as amended, for public lands and the
1947 Acquired Lands L easing Act, asamended, for acquired
lands. Leasing of federal oil and gas is affected by other
acts such as National Environmental Policy Act of 1969,
the WildernessAct of 1964, National Historic Preservation
Act of 1966, the Endangered SpeciesAct of 1973, Federal
Land Policy and Management Act of 1976, and the Federal
Onshore Oil and Gas L easing Reform Act of 1987.

Regulations governing federal oil and gas leasing are con-
tained in 43 CFR Part 3100 with additional requirements
and clarification found in Onshore Operating Orders and
Washington office manuals, handbooks and instruction
memorandums.

The lease grants the right to explore, extract, remove, and
dispose of oil and gas deposits that may be found in the
leased lands. The lessee may exercise the rights conveyed
by the lease subject to the lease terms and attached stipula-
tions, if any.

L easerights may be subject to |ease stipul ationsand permit
approval requirements. Stipulationsand permit requirements
describe how lease rights are modified. Lease constraints
or requirements may also be applied to applicationsfor per-
mit to drill on existing leases provided the constraints or

requirements are within the authority reserved by theterms
and conditions of thelease. The stipulationsand conditions
of approval must be in accordance with laws, regulations,

and lease terms. The lease stipulations and permit condi-
tions of approval allow for management of federal oil and

gasresourcesin concert with other resources and land uses.

The BLM planning processisthe mechanism used to evalu-
ate and determine where and how federal oil and gas re-
sources will be made available for leasing. |n areas where
oil and gas development may conflict with other resources,
theareasmay be closed to leasing. Areaswhere oil and gas
development could coexist with other land uses or resources
will beopentoleasing. Leasesintheseareaswill beissued
with standard |ease terms or with added stipulations based
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upon decisions in the land use document. Added stipula-
tions are a part of the lease only when environmental and
planning records demonstrate the necessity for the stipula-
tions (modifications of thelease).

Currently, leases are issued as either competitive leases or
noncompetitive leases with 10-year terms. The competi-
tive leaseswill be sold to the highest qualified bidder at an
oral auction. Tractsthat receiveno bid at the sdle are avail -
able for the filing of noncompetitive offers for two years
following the sale. All offers filed the day after the sale
(referred to as day-after-the-sale filings) are considered si-
multaneously filed. This means that if there is more than

one offer filed for a specific parcel the day after the sale, a
drawing must be held to determine the priority on multiple
offers. Noncompetitive offersfiled after that timeareon a
first-comefirst-served basis. If thereare no offersfiled for
aparcel for thetwo-year period after the sale, the lands must
be nominated again for competitive leasing. Rental pay-
ments for these leases will be $1.50 per acre for the first 5
years and $2.00 per acre thereafter until production is es-
tablished. Theroyalty rate for leases issued following the
1987 Oil and Gas Leasing Reform Act is 12-1/2 percent.

Minimum royalty isthe same amount asthe rental.

Future interest leases are available for entire or fractional

mineral estatesthat have not reverted to federal ownership.
These are minerals that are reserved by the grantor for a
specific period of timein warranty deedsto the United States.
Any futureinterest leases may be obtained only through the
competitive bidding processand are made effective the date
of vesting of the minerals with the United States.

Plan M aintenance

New information may lead to changesin existing resource
inventories. New use areas and resource locations may be
identified or use areas and resource locations that are no

longer valid may be identified. These resources usually

cover small areas requiring the same protection or mitiga-
tion asidentified inthisplan. Identification of new areasor
removal of old areasthat no longer have those resource val-
ueswill result in the use of the same lease stipulation iden-
tifiedin thisplan. Theseareaswill be added to the existing
datainventory without a plan amendment. In cases where
the changes constitute a change in resource allocation out-
side the scope of this plan, a plan anendment would be re-
quired.

L ease Stipulations

Certain resources in the planning area require protection
from impacts associated with oil and gas activities. The
specific resource and the method of protection are contained
in lease stipulations. Lease stipulations are usually no sur-
face occupancy, controlled surface use, or timing limitation.

Dillon ROD/RMP



A notice may aso beincluded with alease to provide guid-
ance regarding resources or land uses. While the actual

wording of the stipulations may be adjusted at the time of
leasing, the protection standards described will be main-
tained.

Controlled SurfaceUse

Use or occupancy is allowed (unless restricted by another
stipulation), but identified resource values require specia

operationa constraints that may modify the lease rights.

Controlled surface use is used for operating guidance, not

asasubstitute for the no surface occupancy or timing stipu-
lations.

No Surface Occupancy

Use or occupancy of the land surface for fluid mineral ex-
ploration or development is prohibited in order to protect
identified resource values. The no surface occupancy stipu-
lation includes stipulations which may have been worded
as No Surface Use and Occupancy,” “No Surface Distur-
bance,” “Conditional No Surface Occupancy,” and “Sur-
face Disturbance or Occupancy Restriction (by location).”

Timing Limitation (Seasonal Restriction)

Prohibits surface use during specified timesto protect iden-
tified resource values. This stipulation does not apply to
the operation and maintenance of production facilities un-
lessthefindings of analysis demonstrate the continued need
for such mitigation and that less stringent, project-specific
mitigation measureswould beinsufficient.

PERMITTING

The lessee may conduct lease operations after lease issu-
ance. Beforebeginning construction or drilling awell, the
lessee must have an approved Application for Permit to Drill,
including requirements for surface and subsurface opera-
tions. Many other lease operations, including surface and
subsurface, must be approved by a Sundry Notice. Whena
well isnolonger useful, thewell is plugged and the surface
reclaimed. Well plugging and reclamation operations are
approved by a Sundry Notice, although verbal approval for
plugging may be given for awell that was drilled but not

completed for production. The period of bond liability is
terminated after all wells covered by the bond are properly
plugged and the surface reclaimed. The lands may then

become availablefor futureleasing.

Proposed drilling and associated activities must be approved

before beginning operations. The operator must file an
Application for Permit to Drill with the BLM Great Falls
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Oil and GasField Station. A copy of the application will be
posted in the Field Station and Dillon Field Office, and if
applicable, inthe office of the Surface Management Agency
for aminimum of 30 days for review by the public. After
30 days, the application can be approved in accordance with
(a) lease stipulations, (b) Onshore Oil and Gas Orders, and
(c) Onshore Oil and Gas regulations (43 CFR Part 3160) if
itisadministratively and technically complete.

Evidence of bond coverage for lease operations must be
submitted with the application. Bond amount must not be
less than a $10,000.00 lease bond, a $25,000.00 statewide
bond or a$150,000.00 nationwide bond.

Pre-drill on-siteinspectionswill be conducted for all wells.

The inspection makes possible selection of the most fea-
sible well site and access road from environmental, geo-
logical, and engineering points of view. Surface use and

reclamation requirements are devel oped during the on-site
inspection that is usually conducted within 15 days after

receipt of the Notice of Staking or Application for Permit to
Drill. For operations proposed on privately-owned surface,
if the operator after agood-faith effort isunableto reach an
agreement with the private surface owner, the operator must
post a bond to cover loss of crops and damages to tangible
improvements prior to approval of the Application for Per-
mitto Drill.

Conditionsof approval implement thelease stipul ationsand
arepart of the permit when environmental and field reviews
demonstrate the necessity for operating constraints or re-
quirements. A surfacerestoration planispart of an approved
permit, either an Application for Permit to Drill or Sundry
Notice that includes surface-disturbing activities.

The authorized officer will act on the application in one of
twoways:

Approves the application (a) as submitted or (b) with
appropriate modifications or conditions of approval; or

Returns the application and (a) advises the lessee or
operator of the reasons for disapproval or (b) advises
the lessee or operator of the reason why final action
has been delayed and the date such final action is ex-

pected.

For drilling operations on lands with state or private min-
eral ownership, the lessee must meet the requirements of
themineral owner and the state regulatory agency. TheBLM
does not have jurisdiction over nonfederal minerals; how-
ever, the BLM has surface management responsibility in
situations of BLM surface over nonfederal mineral owner-
ship.
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APPLICATION FOR PERMIT TO
DRILL

Applicationsfor Permit to Drill are approved for the Dillon
Field Office by the supervisor of the Great Fals Oil and
Gas Field Station. The approved Application for Permit to
Drill includes Conditions of Approval, and Informational
Noticesthat cite the regulatory requirementsfrom the Code
of Federa Regulations, Onshore Operating Ordersand other
guidance.

Conditionsof Approval

Conditions of approval are mitigation measuresthat imple-
ment restrictions in light of site-specific conditions. Gen-
eral guidancefor conditionsof approval isfoundinthe BLM
and U.S. Forest Service brochure entitled “ Surface Operat-
ing Standards for Qil and Gas Exploration and Develop-
ment” (USDI, BLM 1989c¢) and BLM Manual 9113 entitled
“Roads’.

The following mitigation measures may be applied to ap-
proved permitsas conditions of approval. Thelistingisnot
al-inclusive, but presents some possible conditions of ap-
proval that may be used in the planning area. The wording
of the condition of approval may be modified or additional

conditions of approval may be developed to address spe-
cific conditions.

1 SurfaceConditions:

a The access road on the BLM surface will not be
bladed unless prior BLM approval is obtained.

b.  Theoperator will be responsible for weed control
on the access road, well location, and pipelinefor
thelife of thewell.

¢ Theoperator will cleantheundercarriage of all rigs
prior to entering onto the leasehold to reduce the
chancesfor noxiousweed infestations.

d  Topsoil isto beremoved and stockpiled. Operator
will berequired to cover thetopsoil pileto prevent
theloss of topsoil to wind erosion. Operator must
cover the topsoil with a biodegradable mesh fab-
ric that allows water and air to circulate through
thetopsoil. Operator cannot cover thetopsoil with
any type of impermeablefabric.

e Rehabilitation of upland sitesfollowing disturbance
would use the plant species listed below for seed-
ing. Thespeciesused for rehabilitation would vary
depending on the adjacent habitat conditions, site
potential, soils and precipitation. Species not in
thefollowing list could be added if site conditions

warrant, speciesavailability changesor if thereare
large acreagesareinvolved.

f.  All permanent structures will be painted the neu-
tral color of Sand Beige (5Y 6/3), Desert Brown
(10YR 6/3), Carlshad Canyon (2.5Y 6/2) or Slate
Gray (5Y 6/1) as displayed in the Standard Envi-
ronmental Color chart (available at the BLM of-
fice) or other acceptable color approved by the
authorized officer to blend in with the surrounding

landscape.

g Ifthewell isadry hole, Operator will be required
to fencethe entire disturbed area of thelocation to
allow the seedings and vegetation to re-establish.
Thisfencing must be stock tight and must remain
in place until the BLM requests otherwise.

2 DownholeConditions:

a Surface casing shall have centralizers on each of
the bottom three joints and shall be cemented back
to surface.

b. BOP system shall be consistent with Onshore Oil
and Gas Order No. 2, 2M system.

¢ Theoperator shall obtain verbal approval prior to
initiating side-tracking operations. At the time of
approval, the operator must identify the proposed
azimuth, kick-off point, inclination rate (angle build
rate), and the estimated closure or horizontal length
to bedrilled. All wellbore paths, i.e. different ori-
entations of bottom hole locations, require prior
approval.

d The operator shall have sufficient weighting ma-
terialsandlosscirculation materialson locationin
the event of apressurekick or in the event of loss
circulation.

3. Informational Notice:

a Approva of thisAPD does not warrant or certify
that the applicant holds legal or equitable title to
those rights in the subject lease, which would en-
title the applicant to conduct operations thereon.

b. Thelessee shall comply with applicable laws and
regulation; with the lease terms, Onshore Oil and
Gas Orders; NTL's; and with other orders and in-
structions of the authorized officer.

¢ Acomplete copy of the approved APD must be on

thewell siteand availablefor reference during the
construction and drilling phase.
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Rehabilitation SpeciesList
Common Name Scientific Name 4Code 6 Code
12to 14 inch precipitation zone
western wheatgrass Pascopyrumsmithii PASM PASSMI
bluebunch wheatgrass Pseudoroegneria spicata PSSP6 PSESH
thickspike wheatgrass Elymus macrourus ELMA7 ARGDAS
dlender wheatgrass Elymustrachycaulus ELTR7 ELYTRA
green needlegrass Nassellaviridula NAVI4 STIVIR
needle and thread Hesperostipa comata HECO26 STICOM
blueflax Linumperenne LIPE2 LINPER
scarlet globemallow Fohaeral cea coccinea SPCO SPHCOC
Woods rose Rosawoodsii ROWO ROSWOO
15t0 19 precipitation zone
basinwildrye Leymuscinereus LECI4 LEYCIN
bluebunch wheatgrass Pseudoroegneria spicata PSSP6 PSESFI
dlender wheatgrass Elymustrachycaulus ELTR7 ELYTRA
Idaho fescue Festucaidahoensis FEID FESIDA
sheep fescue Festucaovina FEOV FESOVI
Sandberg bluegrass Poa secunda POSE POASEC
blueflax Linumperenne LIPE2 LINPER
\Woods rose Rosawoodsii ROWO ROSWOO

Any deviationfrom thetermsof thisAPD requires
prior approval.

Thisdrilling permitisvalid for either 1 year from
the approval date or until lease expiration, which-
ever occursfirst.

Each drilling, producing or abandoned well shall

be identified with the operator’s name, the lease
serial number, the well number, and the surveyed
description of thewell (either footages or the quar-
ter section, the section, township and range). All

markings must be legible, and in a conspicuous
place.

4. Notification Requirements:

a

Notify this office at least 12 hours before begin-
ning dirt work.

Notify this office verbally at least 6 hours before
thewell isspudded.

Notify thisoffice verbally at least 6 hours prior to
running/cementing casing.

Notify thisoffice verbally at least 6 hours prior to
conducting BOPtests.
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e Notify thisofficeat least 6 hoursprior to plugging

for verbal plugging orders.

BLM Representative— Great Falls Field Station
Office Telephone No. (406) 791-7700:

After hours and weekend contacts are:

Petroleum Engineer Technician
Petroleum Engineer
Environmental Specialist

Field Station Supervisor

5 Plugging Requirements:

a

Prior approval for abandonment must be obtained.
Initial approval for abandonment during drilling
operations may be verbal but must befollowed by
written notification on Form 3160-5, intriplicate.

Upon completion of the approved plugging, the op-
erator will cut the casing off four feet below re-
claimed ground level and a1/4” x 12" x 12" plate
(with a1/8” weep hole) shall be welded onto afit-
ting to be screwed into a collar either welded or
screwed to the production casing. The standard
aboveground dry hole marker in accordance
with 43 CFR 3162.6(d) has been waived by the
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. Pits must be fenced
until dry or pumped and then filled in and
recontoured unless otherwise approved by the Field
Station Supervisor.

The following minimum information shall be per-
manently placed on the plate: “Fed” or “Ind” as
applicable; “Lease Number, Operator, Well Num-
ber, and Location by quarter/quarter, Section,
Township, and Range.”

6. Reportsand Notifications:

a All submitted information not marked “CONFI-

DENTIAL INFORMATION” is subject to public
disclosure in accordance with 43 CFR 3100.4.

Production Startup Notificationisrequired not later
than the 5" business day after any well begins pro-
ductiononwhichroydty isdueanywhereonalease
site or allocated to alease site, or resumes produc-
tion in the case of a well which has been off pro-
duction for more than 90 days, the operator shall

notify the authorized officer by letter or sundry

notice, Form 3160-5, or orally to befollowed by a
letter or sundry notice, of the date on which such

production has begun or resumed.

7. HazardousMaterials:
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a Operators and their contractors are to ensure all

production, use, storage, transport, and disposal of
hazardous materials resulting from the proposed
project is in accordance with all applicable Fed-
eral, State and local laws, regulations and guide-
lines, existing or hereafter enacted or promulgated
that effect the management of hazardous material,
as defined in this paragraph. Hazardous material

means any substance, pollutant, or contaminant

listed as a hazardous substance under the Compre-
hensive Environmental Response, Compensation
and Liability Act (CERCLA) of 1980, asamended,
42 USC 9601 et seg., and itsregulations (found at
40 CFR 302). The definition of hazardous sub-
stances under CERCLA includes “hazardous

waste” defined in the Resource Conservation and
Recovery Act (RCRA) of 1976, as amended, 42
USC 6901 et seq., and its regulations. The term
alsoincludesany extremely hazardous substances
defined by 40 CFR 355, and any nuclear or

byproduct material defined by the Atomic Energy
Act of 1954, as amended, 42 USC 2011 et seq.

The term does not include petroleum, including

crudeoil or any fraction thereof not otherwiselisted
or designated as a hazardous substance under

CERCLA section 101 (14), 42 USC 9601 (14), or
natural gas.

Only drilling mud, drilling fluids, cuttings, native
soils, cementing materials and/or approved pit so-
lidifying materialswill be placed in the reserve or
working pits.

Nonexempt wasteswill not be mixed with exempt
wastes.

No hazardous materialswill be used inthedrilling
and construction of wellsites and access roads.
Commercial preparations, which may contain haz-
ardous materials may be used in production op-
erations and will be transported with the project
area. These materialswill be handled in an appro-
priate manner to minimize potential for leaks or
spills to the environment. Other waste disposa
methods and | ocations should be described on the
APD or SN and approved by theBLM prior to dis-

posdl.

8 Environmental Obligations and Disposal of Pro-
duced Water:

a

The Operator isrequired to take all necessary steps
to prevent any death of amigratory bird in pits or
open vessels associated with the drilling, testing,
completion, or production of thiswell. The death
of any migratory bird found in such a pit or open
vessel isaviolation of the Migratory Bird Treaty
Act and is considered a criminal act. Any deaths
of migratory birds attributable to pits or open ves-
sels associated with drilling, testing, completing,
or production operations must be reported to this
office and the United States Fish and Wildlife Ser-
vicewithin 24 hours.

The BLM may require that the pit be designed or
the open vessel be covered to deter the entry of
birdsin any facility associated with drilling, test-
ing, completing, or production of thiswell. Fenc-
ing, screening, and netting of pits may be required
as ameans to deter bird entry. These conditions
would most likely beimposed to prevent the entry
of migratory birdsif oil isleft in pits or open ves-
sels after the cessation of drilling or completion
operations, if water disposal pits consistently re-
ceiveoil, or if pitsor open vessels are used repeat-
edly for emergency situations which result in the
accumulation of ail.

Voluntary pit fencing, screening, and netting, or
sealing vesselsis encouraged thus avoiding poten-
tial instances that may result in the death of ami-
gratory bird.

With BLM approval, water produced from newly
completed wells may be temporarily disposed of
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into unlined pits for up to 90 days. During this
initial period, application for the permanent dis-
posal method must be made in accordance with
Onshore Order No. 7.

9. Paleontological/Cultural Stipulations:

Paleontological and archaeological field checks by

BLM personnel or other authorized personnel will oc-
cur prior to disturbance as deemed appropriate by the
BLM. A BLM-approved archaeologist or paleontolo-
gist will conduct monitoring during surface-disturbing
activities. Paleontological or cultural resourcesiteswill
be avoided or mitigated as necessary prior to distur-
bance. Any cultural or paleontological resource dis-
covered by an operator or any person working on his/
her behalf will be reported immediately to the BLM,

and al operations that may further disturb such re-
sources will be suspended until written authorization
to proceed isissued by the BLM authorized officer. An
evaluation of the discovery will be made by the BLM

to determine appropriate actionsto prevent the loss of
significant resources.

CONSTRUCTION

Construction of the access road and the well site is neces-
sary beforedrilling operationsbegin. The extent of surface
disturbance necessary for construction depends on the ter-
rain, depth of thewell, drill rig size, circulating system, and
safety standards.

The depth of the drill test determines the size of the work
areanecessary, the need for all-weather roads, water require-
ments, and other needs. Theterraininfluencesthe construc-
tion problemsand the amount of surface areato be disturbed.
Reserve pit size may vary because of well depth, drill rig
size, or circulating system.

Accessroadsto well sitesin the planning area usually con-
sist of running surfaces 14 to 18 feet wide that are ditched
on one or both sides. Many of the roads constructed will

follow existing roads or trails. New roads might be neces-
sary because existing roads are not at an acceptable stan-
dard. For example, aroad may be too steep so that realign-
ment isnecessary.

Roads can be permanent or temporary, depending on the
success of the well. The initial construction can be for a
temporary road; however, it is designed so that it can be-
come permanent if the well produces. Not all temporary
roads constructed are immediately rehabilitated when the
drilling stops. A temporary road is often used as access to
other drill sites. The main roads and temporary roads re-
quire graveling to be maintained as all-weather roads. This
isespecially important in the spring. Access roads may be
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required to cross public lands to awell site located on pri-
vateor statelands. The portion of the accessroad on public
land would require aBLM right-of-way.

Approximately 3-1/2 acres would be impacted by well site
construction. The areaiscleared of large vegetation, boul -
ders, or debris. Then the topsoil isremoved and saved for
reclamation. A level areaisthen constructed for the well

site, which includes the reserve pit.

Thewell pad is constructed by bulldozers and motor scrap-
ers. Thewell pad isflat (to accommodate the drill rig and
support equipment) and large enough to store all the equip-
ment and supplies without restricting safework areas. The
drill rig must be placed on “cut” material rather than on
“fill” materid to provideastablefoundation for therig. The
degree of cutting and filling depends on terrain; that is, the
flatter the Site, theless dirt work isrequired.

Hillsidelocations are common, and the amount of dirt work
varieswith the steepness. A typical well pad will requirea
cut 10 feet deep against the hill and afill 8 feet high on the
outside. It isnormal to have more cut than fill to allow for
compaction, and any excess material is then stockpiled.

Eventually, when the well is plugged and abandoned, exca-
vated material isput back initsorigina place.

Reserve pitsarenormally constructed on thewell pad. Usu-
ally the reserve pit is excavated in “cut” material on the
well pad. The reserve pit is designed to hold drill cuttings
and used drilling fluids. The size and number of pits de-
pends on the depth of the well, circulating system and an-
ticipated down hole problems, such as excess water flows.

Thereserve pit can belined with asynthetic liner to contain
pit contents and reduce pit seepage. Not al reserve pitsare
lined; however, BLM can require a synthetic liner based
upon factors such as soils, pit locations, ground water and
drilling mud constituents. Theoperator can elect tolinethe
reserve pit without that requirement.

An adequate supply of water isrequired for drilling opera-
tions and other uses. The sources of water can be awater

well at thedrill site or remote sources such as streams, ponds,
or wells. The water is transported to the site by truck or

pipeline. Pipelinesarenormally small diameter surfacelines.
The operator must file for and obtain al necessary permits
for water from the state of Montana. On public lands, an

operator must have the BLM's permission before surface
water can be used.

DRILLING OPERATIONS

Asdrilling progressesfor avertical well, theholeisdrilled;
pipe is placed in the hole to maintain the integrity of the
hole. Thefirst string of pipe is the conductor pipe, which
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stabilizes the hole near the surface. The second string of
pipe placed in the hole is for surface casing, which is set
deep enough to reach a competent zone below the deepest
usable freshwater aquifer.

The surface casing is set and cemented in the hole by pump-
ing cement between the casing and thewell borewall. Sur-
face casing actsasasafety deviceto protect freshwater zones
from drilling fluid contamination. To prevent thewell from
“blowing-out” in the event the drill bit hits a high-pressure
zone, blowout preventers are mounted on top of the surface
casing. If high-pressure zones are encountered that cannot
be controlled with mud additives, the blowout preventers
can be closed to effectively seal the well.

After the surface casing is set, a smaller drill bit that fits
inside the surface casing isinstalled and drilling resumes.
Depending on well conditions, additional strings of casing
called intermediate casing may be installed and cemented
into place. Conditions resulting in the need for intermedi-
ate casing include freshwater zones and sloughing forma-
tion zones. Casing preventsthe flow of freshwater into the
wellbore, and conversely preventsdrilling fluids from infil-
trating porous formationswith low internal pressures. Cas-
ing aso prevents mixing of waters from different forma-
tions (interformational mixing) where water within the for-
mationsisof differing quality.

All cementing operation plans are reviewed to assure ce-
ment is placed at the appropriate depths and a sufficient

quantity isutilized to effectively sedl all freshwater-bearing
formationsfrom contamination by interformational mixing
or migration of fluids.

If no il or gas is encountered, the well is plugged with
cement and abandoned in accordance with state and federal
requirements. If the well is a producer, casing is set and
cemented in place.

Directional drilling may be used where the drill site cannot
belocated directly over thedrilling target. Therearelimits
to both the degree that the wellbore can be deviated from
thevertical and the horizontal distancethewell canbedrilled
away fromthewell site.

Horizontal wells are drilled similarly to directional wells,

except that the bottomhol e location of thewell isnot asingle
point, but rather alateral horizontal section. They aredrilled
toincreasetherecovery oil and gasreservesfromvertically
fractured reservoirs, or reservoirs with directional perme-
ability.

162

PRODUCTIONAND
DEVELOPMENT

Production

Production beginswhen awell yields oil or gasin commer-
cial quantities. If formation pressure is sufficient to raise
oil tothe surface, thewell iscompleted asaflowingwell. A
pumping unit is installed if the formation pressure is not
sufficient to bring the oil to the surface.

When the well is completed as a free-flowing well, an as-
sembly of valves and specia connections known as a
“Christmastree” (so called because of its many branch-like
fittings) isinstalled on top of the casing to regul ate the flow
of thewell. Later, when the natural pressure declines, the
Christmas tree can give way to asimple wellhead arrange-
ment of valvesand apumping unit to lift the oil artificialy.
Many pumping unitsare “beam” style pumpsthat are pow-
ered by electric motors or gasoline engines.

Most gaswells produce by natural flow and do not require
pumping. Surface use at aflowing well isusually asmall

area containing a gas well Christmas tree, a dehydrator, a
produced water pit, and ameter house. Separators, conden-
sate tanks, and compressors may be included. Some gas
wells require continuous water pumping as water entering
thewell chokes off the gas flow.

Development

Development can take years and include from one or two
wellsto more than ahundred wells per field. However, the
reasonably foreseeable development scenario for this plan-
ning document only forecaststwo additional wellsper field.
Roadsto producing wellsare upgraded to all-weather roads
as necessary. Pipelines, electrical transmission lines, sepa-
rators, dehydrators, sump pits, and compressor stations soon
follow. Sometimesoil and gasprocessing facilitiesare built
in or adjacent to the field.

Further Seismic Testing

More detailed seismic work can be done to achieve better
definition of the petroleum reservoir. Diagonal seismiclines
can be required to tie the previous seismic work to the dis-
covery well. The discovery well can be used to conduct
studies to correct the previous seismic work and provide
more accurate subsurface data.

Spacing Requirements
A well spacing pattern must be established before devel op-

ment drilling begins. Information considered in establish-
ment of a spacing pattern includes data from the discovery
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well on porosity, permeability, pressure, composition, and
depth of formationsin the reservoir; well production rates
and type (predominantly oil or gas); and the economic ef-
fect of the proposed spacing on recovery. The state of Mon-
tana establishes well spacing patterns for both exploratory
and development wells which the BLM generally adopts.

The state specifies the minimum distance from lease lines
or government survey lines for bottom hole location of the
wellbore depending upon depth of the well. The spacing

regulations determine the acres assigned to each well. Spac-
ing unit sizeis established to provide for the most efficient
and economic recovery of oil or gasfrom areservoir. Well

spacing ranges from 40 acres to 640 acres. Wells deeper

than 11,000 feet can be no closer than 1,650 feet to other

producing wells below 11,000 feet. Only one producing

well per formation isallowed in each 40, 80, 160, 320, and
640-acre unit. FiguresA and B show the different spacing
patterns for oil and gas wells and the minimum distance

from spacing unit boundariesto the well that are generally
appliedin Montana

Drilling of Development Wells

The procedures used in drilling development wells are the
same as those used for wildcat wells, but usually with less
subsurface sampling, testing, and evaluation. The rate at
which development wells are drilled in afield depends on
factors such as whether the field is developed on a lease
basis or unitized basis, the probability of profitable produc-
tion, the availability of drilling equipment, lease require-
ments, and the degreeto which limits of thefield are known.

Somefieldsgo through several development phases, thefirst
resulting from the original discovery and othersfrom later
discovery. A field can be considered fully developed and
producefor severa years, and then awell may bedrilled to
a deeper or shallower pay zone. Discovery of a new pay
zone in an existing field is a “pool” discovery (as distin-
guished from anew field discovery). A pool discovery may
lead to the drilling of additional wells, often from the same
drilling pad as existing wells.

I nspections

Geophysical operations and |ease operations are inspected
to determine compliance with approved permits, to resolve
conflicts or correct problems and to determine effective-
nessand need of lease stipulations. All inspectionsare docu-
mented. Operators are required to correct problems or vio-
lations.

Surface Requirements
Field development activitiesthat cause surface disturbance

include access roads, well sites, production facility sites,
flow line and utility line routes and waste disposal sites.
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Surface usesin agasfield will be less than in an oil field,
because gaswellsareusually drilled onlarger spacing units.
The spacing pattern of 640 acres per well, which is com-
mon in gasfields, will requireonly onewell per section and
might require only 1/2 mile of access roads and pipelines.
Production facilities include separation and storage equip-
ment. Separation equipment is required when production
includesacombination of oil, gas or water and storage equip-
ment isrequired for holding liquids prior to sales.

FlowLines

Oil and gas are transferred from the well to storage facili-
ties through small diameter (<6 inches) flow lines. Flow
lines can be on the surface, buried or elevated. Produced
water, gasor polymerized liquidistransferred from storage
facilitiesto injection wellsfor secondary recovery.

Separating, Treating, and Storage

Any water or gas associated with produced oil is separated
from the oil beforeit is placed in storage tanks. The treat-
ing facilitiesarelocated at astoragetank battery. L ow-pres-
sure petroleum that must be pumped fromthewell istreated
in asingle separation. High-pressure, flowing petroleum
can require several stages or separation, with apressure re-
duction accompanying each stage.

Produced gas is sold when there is sufficient volume, nec-
essary transportation, amarket, and it is economical. Gen-
eraly, if the volume of produced gasistoo low for sales, it
is used as fuel for well pump engines and heating fuel for
the treaters. If the volume of produced gas exceeds fuel

requirements on the lease but gas sales are not possible, the
gas can be flared or vented into the atmosphere when au-
thorized by permit in accordancewith state and federal regu-
lations.

When water is produced with the hydrocarbons, it is sepa-
rated before the gas is removed. In primary operations,

where natural pressures or gravity causes the petroleum in
thereservoir to flow to the wellbores, the degree of mixing
is high enough to require chemical and heat treatment to
separate the oil and water. |n secondary production, where
water injection or other methods are used to force additional

petroleum to the wellbore, the oil and water often are not

highly emulsified. In this case, the oil and water can be
separated by gravity in atall settling tank. Produced water
can be disposed of by injection into the subsurface, surface
evaporation or beneficial purposes such as water for live-
stock or irrigation.

Produced water from oil and gas operationsisnormally dis-
posed of by subsurfaceinjection or in surface pits. Regard-
less of the method of disposal, it must be acceptable to the
BLM, in accordance with the requirements of Onshore Oil
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FigureA
GasWell Spacing Section Plat
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FigureB
Oil Well Spacing Section Plat
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Area in which well should be drilled
Well Nearest Topographic Minimum
Depth Spacing Boundary Tolerance Well Distance
(feet) (acre) (feet) (feet) (feet)
0-6,000 40 & 80 330 75 255
6,000 - 11,000 160 660 150 510
11,001 - > 320 660 none none

For the 320 acre spacing (1,650 well tolerance) and the 80 acre spacing
the drilling unit will be delineated either N-S or E-W
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and Gas Order No. 7, titled “ Disposal of Produced Water.”

Disposal of produced water by injection wellsrequires per-
mitsfrom the MontanaBoard of Oil and Gas Conservation.
When produced water is disposed underground, it is intro-
duced or injected under pressure into a subsurface horizon
containing water of equal or poorer quality. Produced wa-
ter may be injected into the producing zone from which it
originated to stimulate oil production. Dry holesor depleted
wells are commonly converted for saltwater disposa and

occasionally new wellsaredrilled for this purpose.

The law and regulations require that all injection wells be
permitted under the Underground Injection Control program.
Under the Underground I njection Control approval process,
the disposal well must be pressure tested to ensure the in-
tegrity of the casing. The disposal zone must aso be iso-
lated by use of tubing and mechanical plug called a packer.

The packer seals off the inside of the casing and only al-
lowstheinjected water to enter the disposal zone. Thetub-
ing and packer are also pressure tested to ensure their integ-
rity. These pressure tests confirm isolation of the disposal

zone from possible usable water zones.

The oil is transported to storage tanks through flow lines
after separation from any water or gas. Storage tanks are
usually located on the lease either at the producing well or
at a central production facility. The number and size of
tanks are dependent upon the type and amount of produc-
tiononthelease.

ABANDONMENT

When drilling wells are unsuccessful or production wells
are no longer useful, the well is plugged, equipment is re-
moved from thewell site or production facility site, and the
siteis abandoned. The well bore is secured by placing ce-
ment plugs to isolate hydrocarbon-producing formations
from contaminating other mineral or water bearing forma-
tions. The site and roads are then restored as near as pos-
sible to original contours. Topsoil is replaced and the
recontoured areas are seeded. Reclamation of accessroads
and well sites on privately owned surface is completed ac-
cording to the surface owner’srequirements.

Rehabilitation requirements generally are made a part of
theApplication for Permit to Drill. Upon completion of aban-
donment and rehabilitation operations, the |essee or opera-
tor notifies the Great Falls Oil and Gas Field Station that
thelocationisready for ingpection. Final abandonment will
not be approved until the required surface reclamation work
has been completed to the satisfaction of the BLM or sur-
face owner. The period of bond liability for the well siteis
terminated after approval of final abandonment.

Reclamation of the reserve pit is part of the well site recla-
mation process. Reserve pit reclamation includes removal
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of fluidsto adisposal well or commercial pit and buria of
solidsin the pit. Solids should not be buried until dry and
then covered with aminimum of 6 feet of native soil. Any
pit liner may be buried in place. Methods such as solidifi-
cation or dewatering may be used to help dry the solids.

REGULATIONS LAWS AND
SPECIAL PROCEDURES

Unit and Communitization Agreements

Unit and communiti zation agreements can be formed in the
interest of conservation and to allow for the orderly devel-
opment of oil and gasreserves.

A unit agreement provides for the recovery of oil and gas
from the lands as a single consolidated entity without re-
gard to separate lease ownerships. An exploratory unit is
used for the discovery and development of the field in an

orderly and efficient manner. Paying and nonpaying well

determinationsare madefor eachwell drilled. If thewell is
nonpaying as defined by the agreement, the production is
allocated on alease basis. If thewell isapaying unit well,

a participating area is formed and the production is alo-
cated to al interest ownersin the participating area based

onsurfacearea

A secondary unit isformed after the field has been defined
and enhanced recovery techniques are being utilized. Sec-
ondary recovery techniquesinclude water injection, natural
gasinjection, or carbon dioxideinjection. Injectionisiniti-
ated to maintain the reservoir pressure to maintain oil pro-
duction. The agreement provides for the allocation of pro-
duction among all theinterest owners.

A communitization agreement combinestwo or moreleases
(federal, state, or fee) that otherwise could not be indepen-
dently developed in conformity with established well spac-
ing patterns. Theleaseswithin the spacing unit shareinthe
costs and benefits of the well drilled in the spacing unit.

Therefore, unit and communitization agreements can lessen
the amount of damage to the environment and save dollars
by eliminating unnecessary wells, roads, pipelines, and lease
equipment.

DrainageProvisions

Federal oil and gas leases include a clause that the lessee
must protect theleased areafrom drainage by off-leasewdlls.
Theregulationsat 43 CFR 3162-2-9(b) state that thelessee/
operating rights owner has an obligation to notify the BLM
if drainageisoccurring. If thelessee/operating rightsowner
hasaninterest inthe draining well, he must notify the BLM
within 60 days after completion of adrill stem, production,
pressure analysis, or flow tests of thewell. However, if the
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lessee/operating rights owner has no interest in thewell, he
must notify the BLM within 60 days after well completion
or first production reports for the draining well are filed
with either BLM, State Oil and Gas Commissions, or regu-
latory agenciesand are publicly available. Thelessee/oper-
ating rights owner must inform BLM of his plan to either
protect the lease from the drainage, or demonstrate that a
protective well would not be economic. Thelessee hasthe
option of drilling a protective well on lease or paying com-
pensatory royalty for thelost oil or gas. Thelesseeaso has
the options of submitting data showing that drainageis not
occurring or relinquish the portion of the lease subject to
drainage after payment of compensatory royalty for drain-
agethat did occur. The objective of the drainageprogramis
to prevent theloss of federal oil and gas due to drainage by
requiring the drilling of protective wells and, where appro-
priate, to assess compensatory royalty for such losses.

Drilling AccessWith No Surface Occupancy
Stipulationson Oil L eases

No surface occupancy stipulations can restrict the devel op-
ment potential of afederal oil and gaslease. Theno surface
occupancy stipulations can limit the areathat can be devel -
oped by restricting the amount of surface acreage available
for occupancy. No surface occupancy restrictions often do
not affect access to oil and gas resources unless there are
blocks of contiguous land with no surface occupancy stipu-
lation or the drilling depth is presumed to be shallow. The
drilling access area is that area under a no surface occu-
pancy lease or lease parcel that can be accessed by the well

bore from asurfacelocation outside of the areas (see Figure
0.

Lands near the outer boundary of alease affected by ano
surface occupancy stipulation can theoretically be devel-
oped by directional drilling. The BLM cannot assume that
aprudent operator would use new technology such as hori-
zontal drilling to access an entire lease area. Although the
technology might allow expl oration, the expense might make
the venture uneconomical. However, BLM can assumethat
an operator might be willing to directionally drill wells us-
ing equipment and drilling techniques that make the ven-
ture economical. For adirectionally drilled well, a maxi-
mum deviation of approximately five degreesisacommonly
used rule of thumb for how much a vertical hole can be
economically deviated using astandard drilling rig.

A “directional drilling accessibility” concept has been de-
veloped for leases affected by no surface occupancy stipu-
lations. Shallow wellsin Montana, lessthan 6,000 feet deep,
can be deviated up to /8 mile and have the angle of devia-
tion remain reasonably closetofive degrees. Thiswill place
the bottom hole location in the center of a 40-acre tract.
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Because these wells are commonly spaced on a 40- acre
basis, al spacing units within 1/4 mile of the outer bound-
ary of the lease can be tested. Wells between 6,000 and
11,000 feet deep can aso be deviated up to 1/4 mile. This
will place the bottom hole location of the well the maxi-
mum allowable distance from the lease line for a well of
this depth. Because these wells are spaced on a 160-acre
basis, al spacing unitswithin 1/2 mile of the exterior bound-
ary of thelease can be tested.

WEells in Montana, with a total depth greater than 11,000
feet, are normally spaced on a320-acre basis. Thesewells
can bedeviated up to 1/4 mileusing the aboveccriteria. Using
this distance, all spacing units within /2 mile of the outer
boundaries of an affected |ease can be tested.

Split Estate

Part of the areaincluded in the planning area containslands
known as split estate lands. These are lands where the sur-
face ownership is different from the mineral ownership.

Management of federal oil and gasresourceson theselands
issomewhat different from management on landswhere both
surface and mineral ownership is federal. On split estate
landswherethe surface ownershipisprivate, theBLM places
necessary restrictions and requirements on its leases and

permit approvalsand worksin cooperation with the surface
owner. BLM has established policies for the management
of federal oil and gas resourcesin accordance with federal

lawsand regulations.

The BLM does not have the legal authority to regulate how
private surface is managed. BLM does have the statutory
authority to require measures by lessees to avoid or mini-
mize adverse impacts that may result from federally autho-
rized mineral lease activities. These measures, intheform
of lease stipulations or permit conditions of approval, are
intended to protect or preservethe privately owned resources
and prevent adverse impacts to adjoining lands, not to dic-
tate management to the surface owner.

The term split estate can also refer to lands where the sur-
face ownership isfederal and the mineral ownershipis pri-
vate. Inthissituation, BLM isthe surface owner, and works
in cooperation with the proponent and the state regulatory
agency that approves private mineral applications. BLM

has responsibilities in this situation under the previously

mentioned statutes; however, BLM does not have the au-
thority to approve or disapprove the mineral owner’s ac-
tions. The minera estate owner usualy has the right to

enter the land and use the surface that is necessary and rea
sonable for minera development through either areserved
or an outstanding right contained in the deed.
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FigureC
Directional Drilling Accessibility Concept
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