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Chapter 1 - Overview

1.1 Purpose

This Manual Section provides guidelines, standards, and procedyresentthe loss of

oil and ga& resourceandanyresultingloss ofroyalty revenuesrom drainageon leased

and unleased public domain, acquired, and Indian lafile Manual alsprovides

gui dance on i mplreguaions geerning drainagarigludvi@as C.F.R.
parts 3100, 3130, an8160. Theregulationday outthe responsibilities of oil and gas
lessees antheowners ofoperating rightgor protecting Federal and Indian oil and gas
resairces from drainage; the obligationdedses or ownersof operating rightso protect
against drainagend hesteps to take to determine if drainage is occurrifigis guidance
doesnot address potential drainage of grouatkw resources that may occur because of the
development of oil and gas resources.

1.2 Objectives

The objective of drainage protection is to prevent substantial loss of oil and gas resources
from Federal and Indian lands due to drainage, and when ssdl lost prevented, to

ensure that the Federal or Indian lessors are not subjected to revenue losses through
drainage.A potential drainage situatidiDS)occurs when a well that is drilled or is in
production adjacent to Federal or Indian leasesmt@ased lands is potentially draining
Federal or Indian oil and gas resourcEssuring drainage protection of leased lands may
require the lessee of the drained lease, unit, unit participating area, or communitized area to
drill a protective well, pagompensatory royalty, enter into an agreement (e.g.,
communitization agreement, participating area agreeraeutjtization agreement),

relinquish affected acreage, modify existing agreements, or a combinatiw@sedctions.

For unleased lais, the BLM may require theperatorto take protective measures or
negotiate compensatory royalty agreements (CRA).

1.3 Authority

TheBLM has authority under the Mineral Leasing Act of 19RILA) (30 U.S.C. 181 et

seq.), as amended and supplementeaa®d oil and gas resources in public domain lands
and to regulate the development of those leases. Pursuant to 30 U.S.CtHEBIG)

may negotiate drainage agreemaenits the consent ainylesseesvhen it appears that
Federal lands are being drathof oil or gas by wells drilled on adjacent land&e BLM

also leases oil and gas in acquired lands pursuant to the Mineral Leasing Act for Acquired
Lands (30 U.S.C. 35B59).

The Act of March 31909 (1909 Act) (at 25 U.S.C. 396), the Indian Min&edsing Act

(IMLA) (at 25 U.S.C. 396d)and the Indian Mineral Development Act (IMDA) (at 25

U.S.C. 2107puthorizethe Secretary of the Interior to regulate oil and gas operations and

mineral agreements on certain Indian lands. The Secretary, throeglatiteis in the

Departmental Manual, as reflected in the Bureau of Indian Affairs (BIA) regulations, has
assignedttheBLM part of the Secretaryb6s trust respo
operations o those Indian lands. The Bi&gulations statthat 43 CFR part 3160 applies

to oil and gas operations on Indian lan&ee 25 C.F.R. 211.4, 212.4, and 225.4.
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Pursuant to the Federal Land Policy and Management Act of 1976 (FLPBIA).S.C.
1701 et seqthe MLA, Indian mineral leasing laws, and etlstatutes, the BLM is charged
with administering oil and gas operations in a manmatr protects Federal and Indian
lands while allowing for appropriate developmeiihe Secretary of the Interior
promulgates regulations governing oibagas operations drederal mineral leases
pursuant to those statutes

The Federal Oil and Gas Royalty Management Act of 1982 (FOGRMA) (30 U.S.C. 1701 et
seq.) requirethe Secretary of the Interior to establish comprehensive fiscal and production
accouning and auditing systems to accurately determine oil and gas royalties, interests,
fines, penalties and other payments owed to the United States and Indian lessors, and to
collect and account for such revenues in a timely manner.

The BLM regulations on ashore oil and gas operations are contained or incorporated by
reference in 43 C.F.Rart 3160. The BLM regulations governing or related to drainage
are found in 43 C.F.R. 310012(compensation for drainage); 43 C.F.R. 31a0(@rilling

and production opayment of compensatory royalty3 C.F.R. 31062 (obligations after
transfer or assignmen®3 C.F.R. 3106-6 (obligations of transferee33 C.F.R. 3108.1
(obligations upomelinquishment of lease); 43 C.F.R 312Q(l) (protective leasing); 43
C.F.R 3130.3 (drainage within the National Petroleum Res®llagka); 43 C.F.R 3160
(definitions); 43 C.F.R. 31622 to 3162.215 (drilling, producing and drainage
obligations); and 43 C.F.R 3186.1 (model onshore unit agreement for unproven areas).

Pursuant to 43 C.F.R8162.214, a lessee ooperating rights owner may requédtM State
Director reviewunder43 CF.R. 3165.3, and appeal to theerior Board of Land Appeals
(IBLA) under43 CF.R. parts 4 and 184@ BLM decision to require drainageotective
measures.

1.4 Responsibility

It is the responsibility ofhe Secretaryf the Interiorto protect the United States Government
and Indian lessors from loss of royalty as a result of drain@je.Secretary has delegated this
responsibility agollows:

A. TheDirectorprovides overall management &LM programs, including management
of drainage protection withiail and gas programs.

B. TheAssistant Directofor Energy, Mineralsand Realty Managemeahdprovides
effective program oversight from the Washington Offwensurehat Federal and
Indianlands are adequately protected from drainage

C. TheState Directors delegated responsibility féme following

BLM MANUAL REL. NO.3-352
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1. Tracking well completions and recompletions on Federal and Indian lands and on
adjacent, noiirederal or nofindian lands that angotentiallyinvolved witha
drainage situation

2. Requiring that lessees/operating righteners take measures to protecetsed
Federal andindian lands identified gsotential drainage situatiofi®m drainage.
He or shaalso ensures thgrotecton of unleased~ederal mineralby requiring
protective measures whérasingor through CRAs or other agreements

3. Notifying the BIA when unleased Indian lanai®at riskof potential drainage
and recommending what protective measures are necessary.

4. Ensuring that affected lesgsFoperating rights owners promptly notify the BLM
of such well completions and recompletions identified above. If notification is
not received in a timely mannehe State Directowill send ademand letter to
affected paresthatnotifiesthem oftheir responsibility to protect the lease from
drainage, andequesst a plan for preiding protection.

5. Reviewing technical, economic, and other data submitted by the affected
| essee/ operating rights owner in suppor
potential drainage situation

6. Determining whether drainage is occurring or hasioed and determining the
drainage factor that is applicable feach caseThe State Directoalsoreviews
technical, economic, and other data submitted by the affected lessee regarding the
potential drainage situation

7. Determiningif the lessee/operating rights owner could have drilled an economic
protective well.

8. Establishingvhen compensatory royalty is assessed by determining the date from
which compensatory royalty assessment begins and the date or conditions upon
which the assessment ends.

9. Notifying the | essee, as appropriate, o
royalty and of thé e s srights fogreview andappeal.

10. Providing the Office of Natural Resources Revenue (ONRR) with appropriate
data to setip comgnsatory royalty accounts, when applicable.

11.Providing guidance and assistance to District and Field Office Managers when
any of the above responsibilitiase delegated.

BLM MANUAL REL. NO.3-352
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12.Ensuring quality control of the drainage program by gathering Field Office
progess eports, evaluating conteand verifying context, providing oversight for
cases resolved bys or herField Offices and transmitting the Quarterly Fluid
Minerals Report (QFMR) to the Washington Office each quarter, including a copy
of any supportig work (or cuff) record to support the reported accomplishments.
(Mustration 1)

13. For consistency and uniformity, the BLM State Director must use the QFMR to
report drainage program accomplishments.

D. TheDistrict or Field Office Managamnay carry out anyraall of the responsibilities
delegated by the State Director.

E. The Office of Natural Resources ReverfG&NRR) The ONRRsets up and
subsequentlynaintairs compensatory royalty accounts in accordance with the
Onshore Energy and Mineral Leddanagement Interagency Standard Operating
Proceduressigned by the Assistant SecretaPplicy, Managemenand Budget in
September 2013. These responsibilities include determining dollar anobunts
royalty due collectingany compensatory royalty due, and requesting input from the
BLM if problems arise. The ONRBRIsoprovidesinformation to the BLM to verify
that compensatory royalty is assessedmodidesthe BLMa copyofONR R 6 s
quarterly report on compensatory royalty assessments and agreements.

F. Bureau of Indian Affairs.The Bureau of Indian Affairs (BIAapprovedeasesof
Indian landsmanagslease information, anapprove®or grantsagreements when
applicable for tracts where there is potential drair(dgeending on the type of
agreement) Indiantribes orindividual Indiars generallyown the beneficiamineral
interest for their landshoweverthey are undethe jurisdiction of the BIA for leasing
purposes and the BLM for issuing drilling permits and managing production
operations and lease compliance responsibilities for thibes andndividual
Indiars, with the exception of the Osage Mineral Estaig he restricted lands of
members of the Five Civilized Tribes

BLM MANUAL REL. NO.3-352
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1.5 References and Relevant Documents

BLM Final Rule entitled AOI | and 686 FEFedsi ng
Reg. 1883 (Jan.10, 2001). The rule amended 43 C.F. R. parts 3300a8d 3160. It

clarified the responsibilities of oil and gas lessees and operating rights owners for protecting
Federal and Indian oil and gas resources from drainage; specified when the obligations of the
lessee or operating rights owner to proteciregarainage begin and endlarified the steps

to take to determine if drainage is occurring; and specified the responsibilities of assignors
andassigneefor reclamation and other lease obligations. The effective date of the rule was

April 10, 2001. 66 Fed. Reg. 9527 (Feb. 8, 2001

A. Onshore Energy and Mineral Lease Management Interagdaogard Operating Procedures
(SOP)(2013) These proceduresstablish common standards and methods for creating
effective working relationshipgmong the BLM, BA, andONRRto achieve accurate energy
and minerals accountability for onshore Federal and Indian leases.

B. BLM Handbook H3109 - Leasing Under Special Actd.his handbook contains guidance
and procedures for processing Federal oil and gas leases apeinsaitory royalty
agreements under the Act of May 21, 1930, involving leasing on certain-oighvisy and
easements, and for the leasing of the oil and gas mineral rights under other special Acts.

C. Memorandum from the Assistant Solicitor, Onshore MineEtergy and Resources, to the
BLM Assistant Director for Energy and Mineral Resources, regarding "Various Drainage
Issues" February 28, 1988 (BLM.ER.0648).

D. Memorandum from the Assistant Solicitor, Onshore Minerals, to the BLM Director regarding
"Appeal d CSX Oil and Gas Corp., G.J. Morgat04 IBLA 188 (1988) (BLM.ER.0667)

Nola Grace Ptasynsk89 I.D. 208,63 IBLA 240(1982.
Bruce Anderson80 IBLA 286,(1984).

. Gulf Oil Exploration & Producing Co, 94 IBLA 364 (1986)

I O m m

. R. K. Teichgraebe6 IBLA 249 (B87).

CSX Oil and Gas Corp104 IBLA 188 (1988).

J. Atlantic Richfield Cq 95 I.D. 235, 105 IBLA 218 (1988).
K. Chevron U.S.A. Inc107 IBLA 126 (1989).

L. Cordillera Corp, 111 IBLA 61(1989).

M. Cowden Oil & Gas Propertied26 IBLA 32 (1993).

N. Amoco Production Cp101 I.D. 39, 129 IBLA 186 (1994).
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O. Burlington Resources Oil &Gas Cdl53 IBLA 45 (2000).

P. Great Western Drilling Cg 156 IBLA 42 (2001).

1.6 Policy

One of t himearyBekpllsibilitigs is tprotectthe United States Government andiéamd
lessors from loss of royaltgvenuesiue todrainage This Manual provides supplemental
guidanceo enable th&LM to fulfill its responsibility for ensuringhatthe public and Indian
lessors receive full valuef their oil and gas resourcednder the terms dfederal and Indian
leases anthe regulations id3 C.F.R.parts 3100 and 316€helesseas required tadrill and
produce wellsn a manner thaprotect the lease from drainage,afprotetive well would be
economig or, with the consent of the authorized officer pyycompensatory royaltiesThe

BLM prioritizes drainage casework by using a production screen to estimate what the draining
well is capable of pragting based on publicly available data gathered on nearby wells producing
in the same area or geologic horizarhe BLM ranks vells estimated to producarge amounts

of oil and gasigher than thoseells expected to have marginal or uneconahproducton
potential.

BLM MANUAL REL. NO.3-352
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Chapter 2 - Potential Drainage SituationProcedures
2.1 Guidelines

A. Categories of potential drainage situationglllustration 2)

1. Ownership. A potential drainage situation existsHederal minerals/here there is
production of oiland gas resources from a well on adjacent lands not owned by the
United States. A potential drainage situation exists for Indian lands where there is
production of oil or gas resources from a well on adjacent lands not owned by the Indian
tribe orindividual Indian

2. Royalty Rate. A potential drainage situation exist&deral minerale/here there is
production of oil or gas resources from a well on an adjoining Federal lease bearing a
lower royalty rate. A potential drainage situation exfst Indian lands where there is
production of oil and gas resources from a weladjoining Indian lands and individual
Indian leases bearing a lower royalty rate.

3. Lease Account. A potential drainage situation exists for Federal and Indian lards whe
there is production of oil or gas resources from a well on an adjoining Federal lease when
the revenues from that lease are distributed to different accounts. Specifically, this applies
to wells on public domain lands draining acquired lands or welicquoired lands
draining public domain lands.

4. Participation. A potential drainage situation existsHederal minerala/here there is
production of oil or gas from a well in which the Federal Government receives royalties,
but at a smaller participatiar allocation rate than tHeederal mineraldrained
Specifically, this applies to split mineral interests (e.g., 50 percent Federal, 50 percent
either private or State), and lower Federal participation encountered in adjacent units and
commuritized areas.

B. The Prudent Operator Rule. The Interior Board of Land Appeals (IBLA) Mola
Grace Ptasynski63 IBLA 240 (decided April 19, 1982), 8Dl at 212, defined the
Prudent Operator Rule as foll ows: prudénnder
operation there is no obligation upon the lessee to drill offset wells unless there is a
sufficient quantity of oil or gas to pay a reasonable profit to the lessee over and above the
cost of dril | i ng Thisredonoon princiethasmeen dodified intleel | . 0
regulations at 43 CFR 316252 which provids, iYou are not required to take any of the
actions listed in 83162-2 if you can prove to BLM that when you first knew or had
constructive notice of drainage you could not produsafficient quantity of oil or gas
from a protective well on your lease for a reasonable profit above the cost of drilling,

BLM MANUAL REL. NO.3-352
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completing, and operating the protective welbee also 3162-9(a): fAs a prudent
lessee, it is your responsibility to .etdrmine ... (3) Whether a protective well would be
economic to drillb This economic teshay be applicable in some but notadainage
cases.

C. Compensatory Royalty. Protection against drainage is an express covenant of the
standard Federal oil andgkease agreement. Section 4 of BLM Form 310@October
2008) reads as foll ows: ARnLessee must dril |
lands from drainage or pay compensatory royalty for drainage in amount determined by
| e s sThis reqbirerent is incorporated in the regulations at 43 CFR 3182 Phe
lessee must notify BLM within 60 days from the date of actual or constructive notice that
drainage may be occurring as to which of the protective actions listed in 3L6#%2
lessee will tak. (43 C.F.R. 3162:3(b)) The BLM6s authorized of
lessee to have had constructive notice when a well completion or first production report
for the draining well is filed with either the BLM, State oil and gas commissions or other
regulatory agency, and was publicly available (43 CFR 316R.2

If the lessee does not notify the BLM of plans to take protective action within 60 days, or

if the lessee determines that drainage is not occurring, the lessee must provide evidence
thatthe drilling of a protective well is not needed or is not econortiithe authorized

of ficer does not agree with the | esseebs d
collect compensatory royaltizatthe authorized officer determinesdue for drainage.

Assessment of compensatory royalty will commemeginning on the first day of the

month following the earliest reasonable titheBLM determinsthat the lesseghould

have taken protectivaction. In making this decision, hBLM may considecriteria that

includesrig availability, time needed to acquire an approved drilling permit, average

drilling time, and other aspects specific to the area. No compensayaityis assessed
during the fAreasonable time. o I f BLM det e
action timely, the lessee will owe compensatory royalty for the period of the dékay.

C.F.R. 3162.201(c) and 3162:22)

Compensatagrroyalties, when assessed, will continue until:

1 Lessee drills sufficient economic protective wells and remain in continuous
production;

1 BLM approves a unitization or communitization agreement that includes the mineral

resources being drained;

The drainhg well stops producing and is permanently plugged and abandoned; or

Lessee relinquishes interest in the Federal or Indian Lease.

(43 C.F.R3162.212)

T
1

2.2 Well and Administrative Review

The following guidelines and procedures are outlined in the Bgaifrflowchart (lllustration 3).

BLM MANUAL REL. NO.3-352
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Asdirectedin43 C.F.R. 31622, it i s t he IltoeorEte al@dling esponsi bi
activity in the same or adjacent spacing or land units as leasedtzohtts analyze and
evaluatanformation to determinthe amount of drainageccurringfrom production of the
draining well; the amount of mineral resources which will be drained from the Federal or
Indian lease during the life of the draining well; and whether a protective well would be
economido drill. The lessee must notify BLM within 60 days from the date of actual or
constructive noticef drainageaboutthe actions in §3162-2 thatwill be taken(drill a

protective well, enter into a unitization or communication agreement, oropayensatory
royalties) or the reasons a protective well would be uneconoihite lessee does not

have sufficient information tootify BLM as requiredthelesseamust indicate wheit will

provide the informationlf the BLM requests it e lesseanust providehe analysis

required by 43 C.F.R. 31622within 60 days aftetherequest The BLM Field Offices

will evaluate all wells to determine the possibilitydshinage by reviewing the contiguous
spacing units, or in states that do not establish spacing lyitsyiewingaliquot parts

totaling at least 40 acres in the case of gas or 160 acres in the case of oil, unless the entire
lease is smaller for the apqable land.

A. Well Review. The well review maydentify adrainagecaseas follows:

1. Identify all well completions and recompletions. Note that the surface location and
bottomhole location often diffedue totechnology advancemerttsatresult inmore
horizontal and directional completions.

2. ldentify and separate all weltsy completionsnto two categories:

(I) Completions that do not create potential drainage situations (document and record
method of determination); and

(2) Completions that doreate potential drainage situations (these completions will
require a detailed administrative review). All wells on or adjacent to Federal or
Indian lands may create a potential drainage situaB@tausenany oil and gas

wells drilled in the U.Sin recent years involved horizontal completions into shale gas
and shale oil formations using hydraulic fracturing completion techniques, the review
must determind potentially draining wells were drilled through or were completed
within the Federal oindian lands subsurface estate. Additionally, wells with surface
locations on fee lands not adjacent to Federal or Indian lands may create potential
drainage situations if their bottehole locations target the Federal or Indian mineral
estate in the age

3. ldentify Federal and Indian welteat areshutin but capable of economic production
that offset potentially draining wellsSelective shuin of such wells, while the offset
wells are still producing, may create drainage situations.

4. Field Offices mgt use a production or similar type of scréased on professional
judgment and experience in the areaesolve potential drainage situations that are
not likely to cause drainage. Field Offices must docurtfergcreeningprocesses
they useo resolve cases and keep a record of all cases resolved. The State and

BLM MANUAL REL. NO.3-352
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Washington Offices will periodically review the resolved cases for context and
completeness. The BLM will not establish a potential drainage situation as a case
unless it passes thscreen.

B. Administrative Review. When offices identifydrainage caseguring the well review,
they will conduct a further administrative review to determine if there is an
administrative resolution by which the Federal or Indian lessorsrass be protected.
See lllustratiors} for an example of a checklist showing the data that Field Offices must
review and include, either by copy or by reference, in the caseTfieAdministrative
Reviewwill :

1. Identify Federal or Indian landshere uncompensated loss of revenue could
occur from different ownership, royalty rates (royalty rates can differ on portions
of a lease or can differ by horizon), lease revenue accounts and participation or
allocation. This would require a review of thgacing or land unit in which the
potentially draining well is located and all adjoining spacing or land units.

2. ldentify the existence pbr need for, any agreements that would protect Federal
or Indian lands from drainage, for example, unit agreemenitisparticipating
areascommunitizationagreementsgompensatoryoyalty agreemerg and other
agreements.

3. ldentify, on a spacing or other land unit and reservoir b@sysactual or proposed
drilling, producing, or abandoned Federal or Indian wels thay satisfy the
requirements of protective wells. Such wells would include:

a) A well that is producing from the same reservoir(s) or horizon(s) in the case of
horizontal or directional well completions,

b) A well that formerly produced from that reservondas now depleted, or
c) A well that adequately tested the reservoir.

4. File and Records Maintenance: The BLM Field Offiesgablishand retairan
official case file for each drainage case. Each case file will include all data and
information regarding the identification and resolution of each drainage case.
Files arekept in the Official Field Office files under Oil and Gas Operations
3160. Theseasefiles are necessary gase ofnternalreviews, State Director
Reviews,IBLA filings, FOIA Requests, or litigation. Record maintenance
requirements vary depending on file type angfound in BLM Manual Section
122071 Records and Information Management Drainage Identification Data
Standards Establishing a&ase fileincludesthese steps

BLM MANUAL REL. NO.3-352
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a) Prepare a drainage case file for each drainage €fiees need to follow all
rules pertainingo work file maintenanceasaccording to BLM Recoml
Policy. The official case file muscontain a complete record of ediviews
and reportsincluding thegeologic,reservoirengineeringandwell
completionreview,economic data and reports, and all pertinent
correspondence.

b) Use a consistent method among all field offimesstablish amique drainage
case number(s) for each potential drainage case.

c) Enter drainage cases into an automated draicasgracking system. Ata
minimum, the tracking system should identify the draining well by API
number and correlate the draining well, deminease number, drained area,
reservoir, and drainage case number. All Field Offices should maintain
drainage case tracking system recordsus®dthe Drainage Protection
Quarterly Fluid MineralsReport(lllustrations 1a and 1pto providethe
Washington Officavith updates

d) The Washington Office will reviewhe Drainage Protection Quarterly Fluid
Minerals Reporfor contextandconsistencyidentify emerging policy needs,
and issue any necessdinyther guidance.

C. Case Prioritization. The reviewer assigns a priority classification to each case using a
method that ensures royalty is not permanently lost due to, for example, unleased lands
astatute of limitationsHe or shealso ensurethat the review of th drainage workload is
done efficiently. The BLM mustocument the method used to prioritize cases.

Initial Contact Letter. If the lessee(d)as nonotified the BLM within 60 days of actual or
constructive notice of drainage, thantheconclusion of the administrative review, the BLM
sends an initiatontactlietter to the lessee(s), as appropriate, informing them of their drainage
case protection obligatiormd their requirement for taking protective action or provingrtieeh
data relative to each drainage cas$be letter also instructs the lessee(s9ubmit geologic and
engineering data within 60 days of receipt @lttterif theybelieve that drainage is not
occurring or that the drillingf an economic proteeté well is not feasibleAn example of an
initial contactletter is provided in this Manualllustration5).

2.3 Technical Review

The Geologist an®etroleum Engineer (Bperform a technical reviewhena wellreview

establishes a drainagase. The technical review consists of a combination of geologic, well
completion, and reservoir engineering reviews. The Geologic Review provides appropriate maps
and reservoir parameters for comprehensive geologic refiussration §. The resaroir

engineering review examines the reservoir and establishes the reservoir energy mechanism, the
original oil or gas resources, the estimated ultimate recovery, and the probable areal extent of
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drainage. The geologiceservoir engineeringnd well comfetion reviews must make clear
recommendations to continue or resolve the case at each stage of the review.

A. Geologic Review.The Geologic Review (GR) is conducted after the administrative
review and prior to, or in conjunction with, tReservoirEngine&ing Review to
determine whether it is geologically possible for drainage to occur. The Geologic
Review will further identify or eliminate cases based on geology and provide reservoir
parameters to the PEA report that documents the geologic revieweiguired.
Supporting geologic documentation may include evidence for faults,
permeability/porosity barriers, gastevater contacts, and other structural/stratigraphic
limitations. Other supporting documentation such as well logs, isopach, and structural
contour maps, field reportarhen appropriate, are included or referenced by the geologist
in the casefile to substantiate the conclusions of the review. gdwogistmay close a
case at this point if thee/sheconcludeshat drainage is not geologically probable.
Example: lllustratiors.

B. Reservoir Engineering Review.A Reservoir Engineering Review (RER) follows the
GeologicReview, except in cases where the geologic review precludes drainage. The
Reservoir EngineerinBeview determines the estimated ultimate recoverable resources
and probable drainage area of the potentially draining well.p&lreleum engineenust
determine if the area drained by the potentially draining well intersects a property
boundary.If sg, the reviewer may determine that compensable drainage is indicated.
Thepetroleum engineatetermireswhetherto continue the case, if drage is likely, or
to close the case if no economic drainage is probable cadefile must includeor
referencesupporting documentation and calculations to substantiate the conclusions of
this revew. Examples: Illustrations 7& 8.

C. Well Completion Review. The BLM must monitor wells spudded on fee or State lands
that are subject to completion in the Federal or Indian mineral estate. When State Oil and
Gas Conservation Commissions notify mineral owners of the subsurface estate about an
operabr 6s plan to drill through or compl ete h
staff must attend State Oil and Gas Hearings that involve Federal or Indian mineral
spacing or drilling orders. For those State Commissions that do not notify mineral
ownas who own less than J&&rcent of the mineral estate, BLM staff must monitor fee
wells and review well completion reports where vertical wells are potentially drilled
through or are completed in the Federal or Indian mineral estate. W4aeeal minela
are under the jurisdiction of other Surface Management Agencies and operators plan to
complete horizontal directional wells adjacent to the Federal mineral estate, the BLM will
obtain conserfor well completionfrom the Surface Management Agency with
jurisdiction over those landsith the necessary leasg@pulationsand sitespecific
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conditions of approvab protect those lands from damage during drilling and producing
operations. When horizontal or directional wells are cetegl adjacent tBederal
mineralsthat are excluded from leasing, the BLM will negotiate a Compensatory Royalty
Agreement (CRA) with the owner of the producing well to compensate the Government
for drainage of oil and gas resources. The wellbore desigaj solation, and

producing formation reviewvill occur during the Application for Permit to Drill

approval procest® confirm reservoir drainage applicability.

2.4 Expired Leases

The BLM may initiate drainage cases to collect compensatory royaltypiredxeases if the

former lessee of an expired lease allowed drainage to occur during its active leaseltetihatie
situation the former lessee is liable for payment of compensatory royalty during the time that the
former lessee held the lease thasvsubject to drainaghkiring the time it was subject to

drainage Prior to the assessment of compensatory royalties, the BLM must conduct a prudent
operator economic test to determine if the drilling of an economicweslfeasible during the

time thatdrainage started to occur. The commencement date for payment of any compensatory
royalty is the date established through the constructive notice procedures. The termination date
of such compensatory royalty is the date of lease expiration or the das¢ moduction of the
draining well, whichever occurs first.

2.5 Unleased Federal and Indian Minerals

The BLM or the BIA must lease and protecieased Federal and Indian minsriaentified as
drainage cases as soon as possible. If unldagtaimineralsare under the jurisdiction of
another Surface Management Agency such as the U.S. Fish and Wildlife Service, U.S. Forest
Service, or U.S. Army Corps of Engineers, the BLM must obtain coasemtork with the

agency to authorize leasing and enghed¢ appropriate stipulations are added to the lease prior to
leasing, as necessary. The procedures for resolving these situations are outlined below.

UnleasedFederal minerals If the administrative and technical reviews indicate that unleased
Federamineralsare subject to potential drainage, the authorized offiogfiesthe BLM
adjudication office by memoranduim order to initiate leasing of the subject lands. The BLM
may not lease or allow surface occupancy on certain lands manadeslBiyM or other Surface
Management Agencies (e.g., National Forests, Wildlife Refuges, Wild and Scenic Rivers lands,
Wilderness Areas), unless a drainage situation exists. If leasing is not possible or it is not in the
overallpublic interest to le&sand it is determined that drainage is occurring, the BLM will
attemptto work with the Surface Management Agency and the operator of the draining well to
satisfactorily resolvéssueghrough a protective leasédf. during the drainage case review
process, the BLM finds welldrilled on unleased Federal lands, these well are in mineral
trespass, as specified under &35 MINERAL TRESPASS, p. .12 c, . Section .14.

A.

1. Drainage Stipulation. When the subject lands are offered for lease, a special
drainage stipulation is attached to the notice of sale and the lease. An
example of a drainaggipulation is shown ithis Manual (see lllustration)9
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2. Compensatory Royalty Agreementlf lands are excluded from leasing by
the Mineral Leasing Act, or if attempts to lease unleased acreage are
unsuccessful, the BLM will pursue a Compensatory RoyadfseAment
jointly with the operator of the draining well. The negotiations for a
Compensatory Royalty Agreement or other agreement with the operator of the
draining well is pursued jointly with the adjudication staff (See BLM
Adjudication Handbook FBIO9-, Leasing Under Special Acts). The
appropriate BLM officanaintairs a file for each Compensatory Royalty
Agreement. If negotiations of a Compensatory Royalty Agreement are
unsuccessful, the BLM will offer these unleased lands durlegse sale. An
example of a Compensatory Royalty Agreentbatis used taesolve
drainage situations for unleasedderal minerals shown in lllustration 10f
this Manual.

B. Unleased Indianminerals. If the administrative review indites that unleased
Indian minerals are subject to drainaties BLM must notify the BIA by
memorandum to initiate leasing or negotiate an agreement that affords protection for
the lease. An example of such a memorandum to thesBirovided in lllustation
11 of this Manual.

2.6 Demand Letter

If the lessee does not respond within the period specified in the aatitdctetter as specified

in 43 CFR 3162.B, a demand letter is issued to all responsible lessees. The demanddetter is
via Certified Mail Return Receipt Requested with a response due within 60 days from the date
indicated on the return receipt. The responsible BLM office may send copies of the letter to
other potentially affected partiesiegt discretion. The deand letter informs the affected lessees
of their responsibility to protect the lease from drainage requires them to submit a plan for
protecting the Federal or Indian lease from drainage. The demand letter defines the affected
lesseadoptions, wheh include the drilling of a protective well(s), payment of compensatory
royalty, partial or total lease relinquishment, establishment of protective agreements, or any
combination of theeoptionsthat will resolve the drainage situation by protegtine Federal or
Indian lessors from loss of mineral resources and revehue lessees may alternatively submit
geologic, reservoir engineering, or economic data sufficient to show that there is no drainage or
that an economic protective well cannot lbdletl. The authorized officer will review the data
thatlesses submitanddetermine whetheavailable geologic and reservoir data indicate drainage
of mineral resources is likely occurringhe burden of proof is on the responsible lessee to
dispue the assertion or findings of drainagn example of a demand letter is provided in this
Manual(lllustration 13.

2.7 Drainage Case Resolution

The BLM will allow the lessee 60 days to respond after the demand letter is issued. If no
response fronthe lessee is received withimattime, a followup letteris sent specifying
consequences of failure to file the requested information. Failure to comply with an order of an
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authorized officer could result in a noncompliance assessriiptauthorized officer may grant
an extensiofn which to file documentation if the lessee makes a justifiable request.

A. Lessee Takes Protective ActionWhen the lessee agrees and notifies the BLM that
drainage is occurring and will take stepgrotect the lease within the-6@y
timeframe specified, the responsible BLM offeealuats the proposal The
authorized officer is the final authority on the adequacy of the proposed protection
based on t he BelaWatien. The BLdpeternddnsgparatelyhe
adequacy of the protective measures for each case that is subject to drainage
resolution and determines whether compensatory royalty assessment is due. |If
compensatory royalty is due, the BLM completesEmal Technical Analysis to
determine the drainage factor. The drainage factor is the percentage of the draining
wellsdproductionthat isattributable to the lease being drained. In cases where Indian
lessors refuse to accept Biddtrainage castndings, the BLM takesthefollowing
steps

(1) Specify to the BIA the reasons for the drainage recommendation;

(2) Notify theindividual Indiariindian tribe through the BIA that failure to accept
t he BLM6s recommenda tompensateddossiofdndiane s ul t
oil and gas resourceand

(3) Recommend to thimdividual Indiariindian tribe discussions on the
case with the appropriate BLM office and seek independent counsel.

B. Lessee Dispute of Drainage or Economicdf the lessee disagre#sat drainage is
occurring or that an economic protective well could have been dtiied3LM
conducs an independent technical analysis and evafisatg new data submitted by
the lessee. If the Bureau's findings conclude that no drainage isingaurhas
occurred, the drainage case is closed and an appropriate degftgas issued
(Nlustration 13. If the Bureau's findings indicate drainage is occurring and a
favorable economic well determinati@madethe BLM issues a decisiontter
advising the lesse®f the assessment of compensatory royalty

If the Bureau's findings indicate that drainage is occurring but that an economic
protective well could not have been drilled since the obligation to protect from
drainage began, the lessee is notified that no compensatory royalty is due for any
drainage that has already occurred but future economic conditions may require
drainage proteabn. The case is monitored for such economic changes and
reevaluated when warranteAn example decision letter pertaining to this situation is
shown in the Manual (lllustration )4

C. Lessee does not timely notify the BLM or Respond to Demand Lettelf the
lessee does not respond to the demand |éteresponsible BLM officeonducs an
independent technical analysis with available data. If the 8Mdings conclude
that no drainage is occurrinipe case is closetiowever, if the BLMs findings
indicate drainage is occurriragnd a favorable economic well determination is made,
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the BLM advises the responsible lessee through a decision letter sent Certified Mail
Return Receipt Requested. Compensatory royalgsessed until sh time that the
lessee provides aiternatemethod of protectioacceptable to the authorized officer.
An example of such a decision letter is providethia Manual (see lllustration 15

2.8 Final Technical Analyses

The BLM petroleum engineers and geologists conduct independent final technical anibtses

the lesseeesponds to the demand letterafterthe demand letter timeframe expiréhe

responsible officenakes a comparison of the BLM sxdepenént findings and the lessee's

submittal of supporting information. Reviewerssure that they track and pinpoint the wellbore
path and whether directional or horizontal wells completed using hydraulic fracturing techniques
are producing from the Fedé or Indian mineral estate. The BLisolves and explais any

significant differenceandcomplete the final geologic review, well completion, and reservoir
engineering reports for the case filecluding a geologic analysis and report, the hmrial or
directional well completion review, and a reservoir engineering/economic analysis and report.

A. Geologic Analysis The geologic analysis is a final comprehensive examination of
the lithology, structural, and stratigraphic components of the subjegtto determine
whether drainage is geologically possible. The subject reservoir is analyzed as to its
limits and physical characteristics using all available data. Similarities and
differences between the BLM independent geologic analysis and see'legeologic
analysis, if submitted, are discussed and resolved in the final tbptdescribes in
detail how the geology affects drainage in the subject area. The technical components
necessary to complete the final geologic analysis and subsdqa¢neport are
outlined as follows:

1. Use all available well logs from the draining well and from as many
surrounding wells as necessaryd prepare geologic maps and cross sections
to determine:

a) Areal extent and net pay of the producing reservoir(s).
b) Trapping mechanism (structural/stratigraphic).
c) Position of gas/oil/water contacts, if they exist.

d) Geologic conditions that preclude or otherwise influence the drainage
pattern, such as:

i.  Structural dip.
ii. Faults, folds, fractures.

lii.  Stratigraphic pinclouts, fates changes.
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iv.  Porosity/permeability barriers.

2. Correlate well logs from the draining well with the well logs from the
surrounding wells, including factoring in wellbore paths (especially for
horizontal and directional wells). Analyze the well logs to deiteem

a) Lithologic characteristics of the reservoir;
b) Net pay;

c) Porosity;

d) Water saturation;

e) Formation temperature;

f) Gas/oil/water contacts, if they exist;

g) Other geologic features or properties that may influence drainage.

3. Substantiate and support the findings.

a) Consult published and unpublished literature covering the geology
of the field.

b) Consult published and unpublished structure contour maps,
structural and stratigraphic cross sections, and isopach maps of the
field.

4. Geologic Map Standard. Plot geologic mas on standard base maps. Each
geologic map will contain the following:

a) A borderline.
b) A legend block that includes:
i.  Title, author, and study completion date (same date as report);
il. North arrow;
lii.  State and county boundaries;

iv.  Signature of the geologist dmlate (dated same as report);
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v. Signature of reviewers and date reviewed;
vi. Bar scale;
vii.  Line(s) of cross section (when applicabk)p

viii.  Definitions of all symbols used on map.

c) Supporting geological data. Examples are:

I.  Structural closure on an anticline arde;
ii.  Isopach of a porous and permeable body containing oil or gas;
iii.  Oil/gas/water interface(s);
iv.  Porosity/permeability barriers;
v. Faults;and

vi.  Other geologic characteristics that restrict the movement of oil
or gas.

5. Geologic Report. Document the geologic atysis above and file a complete,
signed, and dated comprehensive geologic report with appropriate maps
(MNustration 16).

B. Reservoir Engineering/Economic Analysis The reservoir engineering/economic
analysis is the final examination of the reservoir @enince, production history, and
economic determinants ustmestablistwhethera drainage situation exists and the
feasibility of drilling aneconomic protective wellThe BLM will evaluate any data
the lessee submits and resolve or akphny significant differences from the BLM
analysis. (lllustration 17)

1. Ultimate Recoverable ResourcesThe BLM will compute the Estimated
Ultimate Recovery (EUR) attributable to the draining welhgthe geologic
and engineering data along wittiormation available from such sources as
Reservoir Engineering Review, Geologic Review, lessees, operators,
approved BLM software, publications, analogy wells, dtoe method of
analsisis based on thparameters availabbnd may include material
balance, production decline curves, pressure analysis, and volumetric or
geometric calculationg-his step includedocumening the method used in
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conducting the analysis including formula, parameters, and sandce
examining the reservoir and fluid properties from the wells surrounding the
draining wellto determine:

a) Pressure history.

b) Recovery factor.

c) Permeality.

d) Net pay.

e) Residual oil saturation.

f) Production history.

g) Reservoir energy mechanisms.
h) Reservoir boundaries.

i) Specific gravity.

J) Compressibility.

k) Formation volume factor.
) Viscosity.

m) Gasl/oil ratio.

2. Drainage Area and Confiquration. The reviewer determingbe drained

volume and estimates the probable drainage area and configuaftgion
calculating the approximatecovery factor and the ultimate recoverable
reserves of the draining wellThe reviewer also camdes all known or
calculated flow boundariesich as faults, permeability barriers, interference
from nearby wells, etcin determining the drainagewfiguration. If the
bottomhole location differs significantly from the surface location, the
location in the drained reservasrused to determine the drainage
configuration.

. Determine Whether Drainage Occurs After the drainage configuration is

determinedthe revieweestabliskeswhetherthe drainage area of the well
intersects a property boundarif it does,he or shaleterminsthe reserves in
the drained portion of the lease and the drainage faagaxplained below
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4. DrainageFactor. The drainage factor is the percentage of the drainingswell
production attributable to the lease being drained and is calculated as the
percentage of the draining well's total drainage volume that lies below the
drained lease. The authorizefficer establishes the drainage factor that the
ONRR uses to compute the amount of the monthly compensatory royalty
assessment for each product using the following equation:

Monthly P;o(ﬂgct Royalty Special
Compensatory EQUALS| from Product Rate of Drainage Factors
Royalty Draining Value Drained Factor (as

Charge well Area needed)

*Special factors may include differences in royalty rates or allocation factors if both the
draining tract and drained tracts are Federal or Indian leaseg]imglther applicable
considerations.

5. Economic Well Determination If drainage is indicated, the BLM conducts
an economic well determinatida establishf a prudent operator is capable of
drilling an economic protective well on tkease under evaluation for
drainage. This analysis is conducted using a discounted cash flow (DCF)
procedure to calculate a befdfederal income tax (BFIT) rate of return
(ROR). The drilling of an economic protective well is feasible if the analysis
returns a positive net present value when using the applicable discount rate as
established in this Manual or, equivalently, results in a DCF ROR greater than
the discount rate. Summary sheets showing discount rates used for an
economic well deteninationareshown in the Manual (see lllustration 18).

The following sections are components of the economic well determination.

a. Gross Production The ultimate recoverable resources is the total oil
or gas that a protective well is expected to prodhedirst time the
drilling of an economic well is knownThe production of these
resourcess projected and modeled using conventional reservoir
engineering methods (volumetrics, decline curve analysis, material
balance, etc.) when applicable andesived from the draining well
(or other area wells) considering all pertinent reservoir factors. The
condition of the reservoir at the time the weldligled must also be
considered in determining the estimated ultimate recovery and the
projected prodction.

BLM MANUAL REL. NO.3-352



MS 31601 DRAINAGE PROTECTION MANUAL (PUBLIC)
2-15

b. Net Production. Net annual production is calculated by multiplying
the gross annual production by the revenue interest of the I€Hsee.
revenue interest is 100 percent less the Federal or Indian royalty and
overriding royalties.

c. Product Price. The value for oil and gas pricing is based on the sale
prices of similar nearby wells during thpplicabletime. The current
price per barrel of oil and per thousand standard cubic feet (MCF) of
gas is based on the particular quality af tesource in the specific
geographic area. Offices apply escalation of current prices consistent
with the escalations used at the time the project should start and use
industry standard projections when the lessee starts drilling a
protective well.

d. Net Revenue. Offices calculate the net revenue by multiplying the net
production by the product price; operating costs are included in the
next production from the well. The net revenue is projected annually
until the economic limit of the well is reached.eT&conomic limit is
reached when the operating costs of the well, taxes, and
depletion/depreciation allowances equal the net revenue.

e. Expenses The primary expenses associated with drilling an economic
well are drilling, completing, and operating. Thespenses are cash
expenseand estimates are obtained from industry, professional
publications, paying well determinations for similar wells, or
experience in specific producing areas. Offices review the expenses of
the draining well and other similaearby wells with respect to the
prudent operator rule, that is, the costs are not based on those of a
particular operator but of @rudent operatar Offices apply escalation
of estimated operating expenses consistent with the relevant market
conditions For example, episodes of dramatic worldwide oil price
declines in 198%0 1986 reduced oil prices more than draf, but
operating expenses remainedhignd the sameastruefor the 2014
to 2015 reduction in oil prices. Offices use costs, priaad expected
escalations that were appropriate at the time of the project initiation,
rather than the actual subsequent prices or costs.

f. Taxes Offices need to consider certain taxes in the economic
evaluation including severance, ad valorem, and lasas (exclusive
of Federal income taxes). A severance tax is a sales tax based on
production and ad valorem tax is property tax based on a diminishing
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asset These taxes vary between States, and offices must use current
rates for each particular area.

g. Reasonable Rate of Return and Discount RateThe BLM usesthe
effective date that the well commenced drilling to determineetgn
and discount rates. The rate includes the components of value of
money, inflation expectations, and perceived.ri$ke value of money
and the inflation expectations are independent of the borrower and are
estimated by the intermediatierm Government bond yield rate. The
perceived risk for this type of pro
Toisolatetheriskemponent of the yield for @
the Government bond, perceived as-fige, is subtracted. This value
was projected back to 1926, the earliest known date of available data
for Government bond yield rat@#iustration 18) The BLM
Washington Officgprovides annual updates to this table.

6. Reservoir Engineering/Economic Report The BLM Petroleum Engineer
documents the procedures and methods, including formula and parameters,
used to determine the reserves and the economiesBLM Field Office
must file a complete, signed and dated comprehensive Reservoir Engineering
Report with appropriate maps.

2.9 Quality Control

Drainage cases that are identified or resolved (either administratively or technically) must
comply with the estalished standards and procedures of this Manual and must have complete
records of analyses and decisions. Quality control reviews are required for monitoring the
review process Implementation of the quality control program is the responsibility of Edth
andStateOffice.

1. Technical Review Peers with expertise in petroleum evaluations perform technical
reviewfor the Fluid Minerals programThe objectives of the review are to ensure that (l)
established policy and procedures fatowed; (2) normal technical principles and
procedures are applied as approprié@gall reasonably available information is
considereg(4) the analysis is technically accureead (5)case files includeroper,
complete documentation. Officasust conduct enough quality control reviews to ensure
that the program meets objectives. This Manual provides three checklists as examples of
the documentation required, including the Drainage Case QualitydC&aview (See
lllustrations 4, the Geologs Quality Cotrol Review (See lllustration }6and the
Reservoir Engineering Quality Cwal Review (See lllustration }7
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2. State Office Review EachStateOffice must continually monitoits drainage program
to ensure quality cordt. Oversight responsibilities may include:

1. Active communication with the technical staff.
2. Periodic due diligence visits téeld Offices conducting drainage reviews.

3. Review of drainage documentation and tracking systems to ehsyare
consistent among all BLM Field Offices.

4. Consolidaion and reviewof Quarterly Fluid Minerals Reports for accuracy
ensurehe review is transmittet the Washington Office on a quarterly basis
andprovide a copy of the vialation work and records to support the report.

5. Review and prowionof training according to Field Office needs.

6. Review of automation needs the Washington Office cgmovide
appropriate hardware and softwéoehe technical staff to conduct drainage
reviews involving both vertical and horizontal horizons capable of production.

7. Coordination with the appropriate BLM Field Offices and Field Solicitor on
appeals and State Director Reviews.

8. Noatification of the Washingin Officeof the case numbers and dates of
appeals to the IBLA.

3. Washington Office Review: The Washington Office must continually provide and
update policy and provide direction and oversight of the program to ensure quality
control. Responsibilitiesmclude:

1. Ongoing communication with BLM Field Office staff including periodic
Round Table calls to discuss the drainage program.

2. Provision ofbudgetary resources necessary for Field Office to review
drainage cases as a part of the Annual Work Plan.

3. Provsionof necessary automated reservoir analysis software and well data to
conduct drainage reviews.

4. Evaluaton of Quarterly Fluid Minerals Reports for context, accuracy and
consistency among BLM Field Offices. Review the work records to
determine that #hrecords support the reported numbers.

5. Provision ofoversight, review, and direction for the program to ensure that the
BLM meets the objectives.
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6. ldentification ofemerging trends and assesnt ofthe vulnerability of the
program as a part of oversiglesponsibilities; determation ofpolicy
updates and potential field office program reviews; and detatimmof
program needs, staffing, and training.

7. Provision ofaudit responses to the Government Accountability Office and the
Office of the Inspector Geeral and edits to the source reports.

2.10 Coordination and Documentation

The authorized officer notifies the responsible lessee and affected agencies of the final decision
in the appropriate sequence. In Indian cases, thésRidncurrencenust bedocumented prior
to sending a decision letter to the lessee(s) and affected parties.

A. The Decision Letter A decision letter is prepared documenting the drainage
protective actions, if any, that are required. The decision letter to assess
compensatory rajty will be conveyed initially only to the responsible lessee(s) and
always sent Certified MaiReturn Receipt Requested. The decision letter will
contain the following information:

1. Lease serial number.
2. Description of drained tract and formation(s).

Sumnary of the drainage determination.

W

Drainage factor, if applicable.
5. Draining well(s) name(s) and location(s).
6. Period of compensatory royalty assessment, if applicable.

7. State Director Review and appeal rights pursuant to 43 CFR 3165.3(b),
3165.4, 4.411 and.413.

B. Notification and Request to ONRR ONRR is notified once the appeal period is
exhausted or, if appealed, once the authorized ofickzcision or the State Director
Review (SDR) decision, if requested, is final. Federal mineralghe decisions
appealed to the Interior Board of Land Appeals (IBLA). ONRR is not notified unless
IBLA renders a final decision upholding the authorized officer. For Indian lands, the
decision is appealed to IBLAnd ONRR is notified that the decision/determinatson
on appeal once the appeal is takéme BLM provideSONRR a copy of the certified
Decision Letteandthe required informatiohsted belowandasks ONRRo
compute, bill, and collect the monies owed. An example letter to ONRR is shown in
the Manual ¢ee lllustration 1P The required information to be provided when
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notifying ONRR of a decision to assess compensatory royalty for dramagdes
thefollowing:

1. Draining Well .

a) Operatoés name.
b) Well name, number, and/or API number.

c) Well locdion, surface or bottorhole location in the case of horizontal or
directional wells penetrating the Federal or Indian mineral estate. (Quarter
guarter and/or footages, section, township, range, principal meridian, county,
and State).

d) The complete leasgerial number, or communitization agreement number, or
unit agreement name and numbe well is located on a Federal or Indian
lease or on a tract within and committed to a federally approved and
supervised communitization or unitization agreemasiappropriate

e) The formation name (and depth of the producing interval) in which the
drainage is occurring.

f) The date that compensatory rdydbegins.

g) If established, the date that compensatory royalty terminates; otherwise,
indicate that compensatory royalty will continue until the ONRR is
subseqantly notified of its termination.

h) The average gravity of the oil or condensate produced frofotimation
involved.

i) The averag®ritish thermal unitBTU) content of the gas produced from the
formation involved.

j) For all Federal or Indian Lease wellscopy of or the necessary information
from the applicable Monthly Report of Operations (F&@829 and/or ONRR
Form 3160 and /or OGORor each month that compensatory royalty is
assessed. If compensatory royalty assessment continues beyond the date of
the initial advice tdONRR, ONRR will obtain the necessary information from
the State or payorWhere any such reports are unavailable because the
ONRR converted the lease, CA, or unit participating area to the Production
Accounting and Auditing System (PAAS), the BLM notifies ONRR

k) For State or Fee wells, information regarding thethnly production and
sales of oil and gas for the draining well from the beginning of the assessment
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period through the conclusipar the available production to date. If the
assessment continues beyond the initial advice, ONRR will, theresitam
the needed information from the State or payor.

2. Drained Acres.

a) The drainage factor and special factor, if applicable.

b) As appropriate to the acreage being draitieel complete serial number of the
Federal or Indian lease, or the communitization egent number, or the unit
agreement name and number.

c) The name of the lessee(s)/operating right owner(s) responsible for protecting
the lease, communitized area, or unit area from drainage.

d) Where a communitized arga experiencing thinage the complete serial
number of each Federal and/or Indian lease within the communitized area and
the respective percentage of participation attributable to each such lease.

e) Where a unit areas experiencing drainagéhe @mplete serial number of all
Federal and Indian leases within the affected participating area and the
respective percentage of participation attributable to each such Federal and
Indian lease. Where the unit acreage that is subject to drainage is not in a
participating area, the complete serial number of all Federal and Indian leases
affected and the respective percentage of the drainage factor is attributable to
each such lease.

f) Where the drainage is occurring between Federal or Indian leases having the
same mineral ownership and distribution of funds (for example, a public land
lease draining another public land lease or a Navajo tribal lease draining
another Navajo tribal lease) because of diverse royalty rates, include the
applicable royalty rate for o the draining and drained lease.

Addresghis informationto the Program Management Director, Royalty Compliance
Division, at the following address:

Office of Natural Resources Revenue
Royalty Compliance Division

P. O. Box 25165

Denver,Colorado 80229165

C. Notification from ONRR to the BLM. When compensatory royalty is assessed,
ONRR will notify the BLM that a collection account for the recommended

BLM MANUAL REL. NO.3-352



MS 31601 DRAINAGE PROTECTION MANUAL (PUBLIC)
2-21

assessment of compensatory royalty is established for the case. The case ischot close
or resolved until the BLM receives notification from ONRR.

D. Reporting Requirements. Each State Office is responsible for collecting or
compiling the data for the Quarterly Fluid Miner®sport An example of the data
reported is included in this Manu@lustrations 1a and 1. The BLMusesthe
QuarterlyFluid Minerals Report for consistency across all states. The basic reporting
elements are the number of cases resolved during the investigation process and
through protective measures, and thenestied revenues from the latter as provided
in the definition for Program EIl ement ANC
System guidelines. Each State Office is responsible for providing electronic versions
of the Quarterly Fluid Minerals Report to the $tiangton Office at the end of each
FY Quarter. Additionally, each State Office must provide an electronic version of the
composite end of FY Report, totaling all data from their Field Offices, where
applicable. The Washington Office will conduct a th@loueview of the Quarterly
Fluid Minerals Reports, includingentifying energing trends, potential concerns,
and vulnerability of the drainage program. The Washington Office will provide
feedback to State Directors concerning the results of the re\seappaiopriate.
Examples of Drainage Review Casese provided irllustrations 20 &21.
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Chapter 3 - Appeals

Any lessee who is adversely affected by a drainage decision letter sent by the authorized officer
may request a State Director Review ahdgdversely affected by the State Director Review
decisionmayappeal that decision to Interior Board of Land Appeals (IBL@B C.F.R.

3162.214 and 3162-45) The State Director or Administrative Law Judgey, under

appropriate circumstances, erdgsuspension of the requirement for compliance with an order or
decisionuponrequestr on t he State Directordés or. Admini
(43 C.F.R. 3165(c) ForFederal mineralgthe BLMdoes notequest that ONRR assess

compensatory royalty until the decision is final, althoagly suchroyalty accries during that

time if IBLA upholds the decision of the State Director.

3.1 The State Director Review

If the lessee or other adversely affected party wishestain a State Director Review for a
decision on drainage, the request is made in accordance with 43 CFR 3165.3 (b). The State
Director Review procedures should essentially follow the guidelines presented in Technical
Review and are restricted to tissues raised in the request. Qualified petroleum geologists or
reservoir engineers must review technical issues, as appropriate. A report is required to
substantiate the decision of the State Directorpackd in the official case file. Additiondhta
that the appellant submigseevaluated as part of the State Director Review unless the data were
not reasonably available to the appellant prior to the original decision. State Director Review
decisions are appealable to the IBLA. Use Forn24Btb notify the lessee of the right of

appeal to the IBLA.

A. Notice of Appeal to IBLA

All appeals to IBLA must strictly follow the regulations in 43 CFR Part 4. If a State
Director Review decision is appealed, the appellant must file the notice of aptiea

IBLA in the office of the authorized officer that issued the decision within 30 days from
the appellant's receipt of the decisgmnthat the case file can be transmitted to the Board.
A complete copy of the case file is made and the origileasént to the Board within 5
working days of the receipt of the notice. The case file must contain the lease document,
all pertinent correspondence, the Final Technical Reports, a map or plat of the drainage
situation, and any other relevant materiahe Notice of Appeal may include a Statement
of Reasons for the appeal. However, if it does not include a Statement of Reasons, the
appellant must file such a Statement with the Board within 30 days after the notice of
appeais filed unless an extermnis requested and granted.

B. Preparing the Response to the Statement of Reasons

The Regional or Field Solicitor is responsible for filing an answer to the Statement of
Reasons within 30 days of receipt, unless an extension is requested and graated. Th
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office issuing the decision appealed should request a copy of the Statement of Reasons
and should forward the information below to the Solicitor to assist in preparing the
answer.

1. A case chronology including the draining well's spud, completion, aredofla
first production lease effective datéerm and ownership of record title and
operating rights, as appropriasl related correspondence and attempts to
resolve the drainage situaticand the dates determined for constructive
notice, reasonabléme, and assessment.

2. An explanation of the BLN& position with respect to all technical points cited
in the Statement of Reasons.
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G-1
Glossary of Terms

-A -

Administrative review conducted to determine if lands reviewed for drainage are subject
to protetion by existing agreements, protective wells, or well tests.

-B-

Bench price the standard U.S. industwide oil and gas product price that is used at the

time a drainage case is established. This price warrants a reevaluation if there are changes
in these prices over time. It may be, for example, the estimated dollar value per barrel of oil
or a ratio of product price to drilling cost per foot at which it is estimated that a prudent
operator would drill a protective well on a lease based on theatstl ultimate

recoverable reserves, drilling, completion, operating costs, taxes, and other economic
factors.

-C-

Compensatory royalty agreemerd negotiated agreement by which the mineral estate
owner is compensated for lost royalties due to dggren unleased lands, excluded from
leasing by the Mineral Leasing Act of 1920, as amended and supplemented

Compensatory royalty assessmertyalty assessed by the BLM to compensate the lessor
for the loss of royalty caused by the failure of the letséake appropriate protective
measures.

-D-

Demand letter letter sent to the lessee informing the lessee that a potential drainage
situation exists on its lands and requires the lessee to protect the leased lands from
drainage. The demand lettepéains the lessee's options for protecting the lease, which
include drilling a protective well(s), executing protective agreements, paying compensatory
royalty, relinquishing all or part of the lease, or any combination of the above that protects
the Fedeaal or Indian lease. The demand letter requires the lessee to submit a plan to
protect the lease from drainage or to submit geologic, reservoir and economic data
sufficient to show that either drainage is not occurring or that the drilling of an economic
protective well is or is not feasible.

Discount rate the rate at which future cash flow is discounted in order to calculate the
present value of an investment.

Drainage migration of hydrocarbons, inert gases (other than helium) or associated
resourcesaused by production from other wells.
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G-2
Drainage case exists for each Federal or Indian lease or unleased tract affected by each
potential drainage situation that is not eliminated during the well review. A drainage case
is fully defined by the followng: (l) lease or agreement number, (2) area drained, (3)
potentially draining well, and (4) drained reservoir. This Manual provides details and
examples of drainage cases.

Drainage case file the file created for each drainage case for each leaséeasead tract
that is subject to potential drainage. The findings of all reviews and decisions are
documented in this file.

Drainage factor the percentage of the draining wells production attributable to the lease
being drained.

-E-

Economic determin@s factors that pertain to an economic well determination, e.g.,
prices, costs, minimum rate of return, etc.

Economic limit the economic limit occurs when the operating costs, taxes, and
depletion/depreciation allowances equal the net revenue.

Econanic welt a well that, if drilled, would likely show a reasonable rate of return based
on the technical and economic data and projections available at the time of drilling.

Express covenant (drainagedhe specific intent of the lease terms pertaininthée
responsibility of the lessee to protect Indian and Federal leases from the uncompensated
loss of mineral interests associated with vertical, directional, and horizontal wells, as well
as the use of hydraulic fracturing to produce oil and gas resaur

-H-

Hydraulic fracturing those operations conducted in an individual wellbore designed to
increase the flow of hydrocarbons from the rock formation to the wellbore through
modifying the permeability of reservoir rock by applying fluids under pirest® fracture

it. Hydraulic fracturing does not include enhanced secondary recovery such as water
flooding, tertiary recovery, recovery through steam injection, or other types of well
stimulation operations such as acidizing.

Horizontal well: a wellthat initially starts drilling as a vertical well to a depth at which it
deviates horizontally to target formations that are produced economically through
fracturing at intervals within the formation.
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-I-

Indian lands means any lands owned by anyiwndual Indian or Alaska Native, Indian

tribe, band, nation, pueblo, community, rancheria, colony, or other tribal group which owns
land or interests in the land, the title to which is held in trust by the United States or is
subject to a restriction againalienation imposed by the U.S. In the case of Osage Mineral
Estate, the U.S. holds the minerals underlying Osage County, Oklahoma, in trust for the
Osage Nation.

Initial contactletter: a letter sent to lessees once a drainage casiligised notifying
them of their obligation to inform the appropriate BLM office within 60 days whether their
lease is/is not subject to drainage and their plans to take protective action.

-L-

Lessee:any person holding record title or owniagerating rights in a lease issued or
approved by the United States.

Lessor the Federal or Indian royalty interest owner.
-N-

Net revenue from productiorincome from the production of a well after royalties are
paid.

-O-

Operating expenseghe direct costs for producing and maintaining production from a
well.

Operating rights ownera person who owns operating rights in a lease. A record
titleholder may also be an operating rights owner in a lease if it did not transfer all of its
operatingights.

-P-

Potential drainage situation (PDS potential drainage situation exists when a well is drilled or
is in production adjacent to Federal or Indian leases or unleased lands that may potentially drain
Federal or Indian oil and gas resourcesuyiting in the loss of revenues.

Protective action action taken to protect Federal and Indian lands from drainage. These
actions include: (1) drilling a protective well; (2) executing a communitization agreement,
compensatory royalty agreement, uagreement, or unit participating area agreement; or
(3) paying compensatory royalty.
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Protective well a well drilled or modified to prevent or offset drainage of oil and gas
resources from its Federal or Indian lease.

-R-

Record titleholder meanshe person(s) to whom the BLM or an Indian lessor, issued a
lease or approved the assignment of record title in a lease.

Reservoir for the purpose of drainage determinations, reservoir is defined as the
individual continuous accumulation of oil and ggsothermal resources within a geologic
container.

-S-

Spacing unit the development pattern established by State or Federal order roughly
encompassing the area that can be efficiently and economically drained by one well.
Spacing units tymally vary by formation, horizon, depth, or product produced. Field
orders may also stipulate where, within a spacing unit, a well can be drilled.

-T-
Trespass A situation in which an operator drills a well into the Federal or Indian mineral
estate, wether with or without knowledge without a lease or drilling permit

-U-

Uncompensated losgproduction of oil or gas resources for which the Federal or Indian
lessor does not receive the appropriate royalty.
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lllustration lai Drainage Protection Quarterly Fluid Minerals Report Template
Office:
1 2 3 4 5 6 7 8 9 10 11 12 13 15 16 17 18
FY States Land Active New CaseResdved Demand Cases Cases Put in Cases Active (**) Unleased Protective Wells Drilled | Comp. Prot. Comp. Estimated Revenues
& Category Drainage Drainage Administrative or Letters Resolvel Suspense Resolvel by Drainage Tracts with @) Royalty Agrmt. Royalty
Qtr. (Federal or Cases Cases Technical Review | Issued Final (Other) Protective | Cases (End of Drainage Agrmt. Exe. (*) Assess. (*)
Indian) (start of Established Technical Measures Report Stip. Exe.
report Analysis, Period)
period) SDR or
Appeal (No
Protective
Measures)
Producing | Dry Hole Royalty Royalty Protective Agreemerihcome Royalty
Income Agrmt. Assess.
Income Inc.
Federal | Tribal | Individual
Indian
F
F
F
F
F
F
F
Sub-Total
I
Sub-Total
TOTALS
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lllustration 1b Description of DataEntered in Quarterly Fluid Minerals Report template

Columns 411 are reported onaasebasis only, as defimein the Manual. Do not count by
lease, well, or PDS. Columns8tand 1616 are only for activity during the current reporting
period; they are not intended to reflect cumulative figures. Columns 4, 9, and 11 are
cumulative number of cases.

Column 4: @unt all establishedasegshat were notesolvel through a finding of no
significant drainage or through protective measures. The entry in this column must equal the
entry in column 11 for the previous reporting period.

Column 5: Count all cases thaéme established during this reporting period, including those
that areresolval in the same period.

Column 6: Count all cases that weesolvel without sending a demand letter and without
protective action.

Column 7: Number of cases for which demaettels were sent.

Column 8: Number of cases for which a demand letter is sent taspiveal at a later review
stage and for which no protective measures are taken.

Column 9: Include the total number of cases that are put in suspense for econami, K@as

the wells are shtih, etc. Cases put in suspense are still considered a part of the backlog and
are reflected in Column 4. When a case is taken out of suspense and workétimiaisly
reportedn Column 6, 8, or 10, as appropriate.

Column10: Count all cases that aesolvel because adequate protective measures were
taken. Include all cases resolved by protective wells, compensatory royalty assessments, or
protective agreements such as CB8empensatory Royalty Agreemengsd PAs/units.

Column 11: Equals Column 4 + column &lumn 6- column 8- column 10.

Column 12: Count eadbase thats issued with a drainage stipulation.

Column 13: Include wells that are shatbut capable of producing undiée producing
column. Count ezh well drilled only once even though it may resolve more than one case.

Column 14: Count each agreement that resolves atifiddriPDS. Do not count CAs,
Compensatory Royalty Agreementsnits/PAs that were not initiatdecaus®f the drainage
review process. Count each agreement only once even though it may resolve more than one
drainage case.

Column 15: Number of cases that were resolved by compensatory royalty assessments.

Column 16: Estimated royalty value over the life of well.
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lllustration 2 - Examples of Potential drainage situations (PDS) and Drainage Cases

I One Potential Drainage Situation—O0ne Case I

One Potential Drainage Situation—Two Cases

Two Potential Drainage Stuations—Two Cases

H’"?

BLM MANUAL

Two Potential Drainage Stuation—Two Cases

b

Two Potential

Drainage Stuations—Four Cases

Production from A" Horizon & "B” Horzon
T ——————————————————————

0y AN

;
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lllustration 3 T Drainage Flowchart

Motify Leasing Agency if
Offended Acreage i not Leased
Id entify Administrative |
YES YES

Eliminate I)oculnent*ndian Cases

Engineering
Review ’<_ YES

¥

Drainage
G eologically
Possible?

Geological
Review

Note: Peer Review may be done
prior to Retiving Case

Drainage
occurring, or
will occur?

Retire Case,
Notify Lessee

Suspend Case
N ——— Notify Lessee

E conomics impr ove

YES

Drainage Letter

with Lessee options | [ J==== Intervening Drainage "===%
Options

Submit Review Data, L essee Agrees Review Data,
Technical Determine To Drill Protective Determine

Data Drainage Well No Drainage
v "
s el:unl:}lry Review Prepare for Prepare for
- CGeological & SDR —_— IBL.A
Engineering

.......................... [EP————

Drecision
Letter To
Lessee

Collection
by

Retire Case,

Notify Lessee
ONNR

Prepare
Assessment
Data
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lllustration 4 - Drainage Case Quality Control Review Checklist

Case No.
Office

Administrative Review
PDW and potentially drained tract clearly marked on case plat
Nearby cases noted
Well data clearly provided
Dates checked
Special factors (i.e., royalty rate differences, CAs, etc.) calculated
Supportingdocuments included or referenced

Geologic Review
Recommendation clearly stated
PDW and drained tract clearly marked on maps and cross sections
Logs included or referenced
All operator submitted data discussed

Engineering Review
Recommendation clegrktated
Supporting documents referenced or included
All operator submitted data discussed

Geologic Review Final
Recommendation/conclusions clearly stated
Discussion of each well, each reservoir included and supports recommendation
All operator sulmitted data discussed
References cited

Engineering Review- Final
Recommendation/conclusion clearly stated
Discussion of each well included and supports recommendation
All operator submitted data discussed
Consistent with geologic interpretation
References cited

Correspondence
Separate and in chronological order

Reviewer Date
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lllustration 5 7 EXAMPLE Initial Contact Letter
CERTIFIED MAIL
RETURN RECEIPT REQHESTED
Lessee/Operating Right Owner:
The Bureau of Land Management , Is conducting a Statewide review of areas

in which Federal and Indian oil and gas leases may be affected by offsatipgodells.
The proximity of such wells and normal well spacing are the factors used to determine
whetheressees are notified of apptential drainage situatisiPDS9 at this preliminary
stage of review.

According to our records, you are (a) (théssee) (operating rights owner) of (Federal)
(Indian) oil and gas lease no. . All or portions of this lease are currentigder review
for potential drainage based on the proximity of the ,inthe___, Section__,
T. 4 R. o County, . This well was reported as completed on
, in the Formation, with an initial potential of

Both the terms of your lease and the oil andageesating regulations require you to protect
the leased lands from drainage. If you believe that drainage is not occurring or that the
drilling of aneconomic protective well is not feasible, you must submit geologic and
engineering data that support yqasition within 60 days of receipt of this letter. Our
technical staff will then review such data, as well as all available data in thécareke a
drainage determination. Any proprietary material you wish to submit will be held
confidential, if reqiested. If our final determination is that drainage is occurring and the
drilling of an economic protective well is feasible, the BLM may assess you compensatory
royalty.

If you have any questions, please contact at
Sincerely,

Enclosure

Addressees
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lllustration 6 - Example of Summary Format for Geologic Review

Geologic Review

Case Number
Formation

Lease number and tract
Draining well name
Draining well location
If Federal KGS? Yes No__ Name

1. Does formatio exist beneath potentially drained parcel? YeBlo _
Source

2. Does reservoir exist beneath potentially drained par¢et?  No
Source

3. Are there geologic conditions known that would preclude drainage? Yé&&
Explain:

Source

4. If potential drainage exists, determine reservoir parameters and lithology.

(@ h ft. Source
(b) Sw percent Source
(c) © percent Source
(d) FmT F Source
(e) Lithology of reservoir rock Source

5. Other wells used for determination

Recommendation

Comments

Attachments:

Signature Date
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lllustr ation 7 - Example of Reservoir Engineering Review for a Gas Well

Reservoir Engineering ReviewGas Well

Case
Number:

Lease
Number:

Draining
Well:

Drained
Tracts:

Location:

Formation:

Parameters

depth:

h:

Su:

O:

Compktion date:

IP:

GOR:

SG gas:

SG ail:

Te:

Pe:

P:

I:>abd:

Zi

Zand

RF:

k:

Distance to drained tract:

Estimated ultimate recovery

calculations

Recommendations:

Signature

Date

Attachments:

BLM MANUAL
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Case
Number:

Lease
Number:

Draining
Well:

Drained
Tracts:

Location:

Formation:

Parameters

depth:

h:

Su:

O:

Completion date:

IP:

SG oil:

SG gas:

GOR:

PiZ

°API:

Sor:

Bo:

RF:

tract:

Distance to drained

Other:

Estimated ultimate recovery calculations

Recommendation

Attachments:

Date

Signature

BLM MANUAL
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lllustration 9 - Drainage Stipulation for Federal mineralsPut Up For Lease

All or part of the lands contained in this lease is subject to drainage by wells(s) located
adjacent to this lease. The lessee/operatingsriglihers requiredwithin 60 days of lease
issuance to submit to the authorized officer plans for protecting the lease from drainage.
The BLM will access compensatoryyalty afterthe expiration of this 6day period if no

plan is submitted. The planust include either an Application for Permit to Drill (APD),

for a protective well, or an application to communitize the lease so that it is allocated
production from a protective well off the lease. Either of these options may include
obtaining a variareto State spacing for the area. In lieu of this plan, the lessee is required
to demonstrate that a protective well would have little or no chance of encountering oil and
gas in quantities sufficient to pay in excess of the costs of drilling, compéetthg

operating the well. In the absence of either an acceptable plan for protecting the lease from
drainage or an acceptable justification why a protective well would be uneconomical, the
lesseas obligatedo pay compensatory royalty to the Office of iWal Resources Revenue

at a rate to be determined by the authorized officer.
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lllustration 10- Model Form for Compensatory Royalty Agreement for Unleased
Lands

COMPENSATORY ROYALTY AGREEMENT
NO.

This Agreement made and entered ithtis day of___, by and between the United States of
America, through the Secretary of the Interior, or designated representative, hereinafter called

AUni ted Stat eshereamdafter called AOperator. o
WITNESSETH:

WHEREAS, though a mineral reversion effective , the United States has acquired a one

hundred percent (100%) mineral interest in a certain acres located inthe  and the

of Section , T._ ,R._,_ County, asdescribed in Exhibit AA, 0O attac

hereof.

WHEREAS, Operator drilled the well located

from Section line and from Section line, on an__acre

unit consisting of the of Section____, Township___, Range : County, said unit

was established by the State Oil and Gas Board of by Order No. dated ,19 .

WHEREAS, _ acres of the said acre tract are within the_acre producing unit effective

NOW, THEREFORE, in consideration of the spigmises, covenantand Agreements hereinafter
contained, and of the compensatiom#opaidthe United States by the Operator, as hereinafter
provided, itis expressly understood and agreed by and between the United States and the Operator,
as follows:

ARTICLE |

Operator will pay the United States $ , representing compensation for the estimated bonus the
United States would have received_ on had the __ acre tracbeen leasedompetitively.

Beginning , Operator will pay to the United States a royalty of percent of

the gross proceeds attributable to the said acre tract based on the markeliuesat the well of

oil and gas produced (saved or marketed), used, or lost on or off the premises from the well drilled
and now producing on said unit or any well, or wells drilled thereafter on said unit.

ARTICLE 1l

For the purpose of computing thengpensation payable to the United States pursuant to the terms
of this Agreement, the market value Witk computedh accordance with Departmental regulations.
Said payment will be made monthly on or before the last day of the calendar month following the
month of production that such payment is based. Each payment will be accompanied by the
statement of oil and gas runs showing the quantity and the market value of oil and gas produced,
saved, and marketed during the period for which payment is rAlideayments will be madey
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check drawn to the order of the Department of the Interior and transmitted to the Office of Natural
Resources Revenue, P. O. Box 25165, Denver, Colorado 80225.

ARTICLE llI

The Operator hereby agrees to furnish the Secretahgdhterior or duly authorized representative

with a log and history of the well drilled on the acre unit on which the _ acre tract is included;

the statement of oil and gas runs and royalties, together with such reports as are deemed necessary
to compute monthly the royalty due the United States.

ARTICLE IV

During the life of this Agreement the United States will not issue any oil and gas leases covering
the | and described in Exhibit AA.O nGaiceuniaet or  wi | |
in the absence of an oil and gas lease issued by the United States.

ARTICLE V

This Agreement applies to and affectsonlytheacr e tract of | and described
is not to be construed as affecting in any manner any titif,and interest owned or claimed by
the parties hereto in and to any other land.

ARTICLE VI

This Agreement will become effective , at the time of execution and will continue in full
force and effect so long as said unit remains in farakeffect. lllustration &

ARTICLE VII

Operations on said | and described in Exhibit A
the rules and regulations for the removal of minerals of lands owned by the United States. The
United States will at acquire by this Agreement any right or authority to supervise or control the
production or marketing of oil and gas from said tract, the full power or management, supervision,
and control of Operator's business remaining in Operator, but Operatorotgitipsaid _ acre
tract drainage by an oil and gas well or wells which may be drilled affecting said tract.

ARTICLE VIII
Should Operator fail to make any payment herein provided and remain in default for 30
days after receiving written demantetefore, the United States will have the right to cancel and
terminate this Agreement.

ARTICLE IX

This Agreement and all of its provisions will be binding upon and extend to the heirs,
administrators, executors, personal representatives, succesgbessigns of the parties hereto.

ARTICLE X

BLM MANUAL REL. NO.3-352
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It is also further agreed that no member of, or delegate to Congress, or Resident
Commissioner, after this election or appointment, or either before or after qualification or
continuance in office, anthat no officer, agent or employee or the Department of the Interior will
be admitted to any share or part in this Agreement derive any benefit that may arise therefrom, and
the provisions of Section 3741 of the Revised Statutes of the United Statesnaledif#1 U.S.C.

22), and Section 431, 432, and 433, Title 18, U.S. Code, relating to contracts, enter into and form a
part of this agreement so far as the same may be applicable.

ARTICLE Xl

Nondiscrimination: In connection with the performance orkaunder this agreement, the
Operator agrees to comply with all of the provisions of Section 202 (1) to (7) inclusive, or
Executive Order 11246 (30 F.R. 12319), which are hereby incorporated by reference herein.

IN WITNESS thereof, Operator has causigese presents to be executed in its corporate
name by its proper officials hereto duly authorized; and the United States has caused there presents
to be executed by its Secretary of the Interior or designated representative, all on the day and year
first above written.

BUREAU OF LAND MANAGEMENT
UNITED STATES DEPARTMENT OF THE INTERIOR

OPERATOR
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lllustration 11 - EXAMPLE Memorandum to BIA Concerning Unleased Indian Lands

Unleased Indian
Case No.
3100.2

Memorandum

To: Superintendent, Bureau of Indian Affairs Agency
From: District Manager,
Subject: Drainage of Unleasaddividual Indiar)(Tribal) Lands

The following unleasedr{dividual Indiar)(tribal) lands are subject to possible drainage by
the well located in the

14 1/4,Sec. ,T. ,R.__, County,
,in the formation.
Township North, Range East,
Sec. : 1/4 1/4

The BIA should offerthese lands in the next oil and gas lease sale so this office may pursue
obtaining draiage protection for this tract.

Please provide this office with a copy of any lease(s) issued on the above lands.

If you have any questions, contact

cc: Tribe

BLM MANUAL REL. NO.3-352
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lllustration 12- EXAMPLE Demand Letter

3100.2
CERTIFIED MAIL
RETURN RECEIPT REQUESTED
Lessee/Operating Rights Owner:
According to our records, you are the (le3geperating rights owner) ¢Federal)Indian)
Oil and Gas Lease No. . All or part of this lease is subject to possible drainage
by the No. Well, located inthe 1/4  1/4 Section __, T. _ ,R.
, M., County, . This well was reported as completed on , in the
formation, with an initial potential of per day. Lands within the lease subject to

drainage are described as follows:

Both the terms of your lease and tkeulations governing Federal onshaiéand gas

leasng andoperatons require you to protect the leaslands from drainagét3 C.F.R.

parts 3100 and 3160)Unless you can demonstrate that no drainage is occurring, you will
be expected to:

Drill a protective well on the drained tract(s)

Enter into amgreement, whicprotects the drained tract(s)

Pay compensatory royaltyr

Relinquish the affected portions of the lease after payment of any compensatory royalty
ue.

o hwhE

By (60 days from d& of letter) you must advise us of your plans for protecting the lease
from drainage. If you contend that no drainage is taking place, you must submit detailed
engineering and geologic data to support that contention. If you cahtsradprotective

well would have little or no chance of encountering oil or gas in quantities sufficient to pay
the cost of drilling and operating the well with a reasonable profit, you must submit
detailed economic data. If you fail to submit a plan for proteacton or if you fail to

provide convincing evidence that no drainage has occurred, compensatory royalty will be
assessed beginning and ending the date that proteetacton is providedunder

one of the above options, or the date that the diainill ceases to produce.

If you have any questions, please contact at

Sincerely,

BLM MANUAL REL. NO.3-352
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lllustration 1 37 EXAMPLE Determination Decision Letter-Drainage Not Occurring

3100.2

DECISION

Reference is made to our letter of , concerning potential drainage of
the of lease no. by the well and the well,
T. R, County, .

Based on our review, we determined that drainage is not occurring. Therefore, no
protective wellsare requirecand the BLM will not assessy compensatompyalty.

If you have any questions, please contact at

Sincerely,

BLM MANUAL REL. NO.3-352
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lllustration 14 1 EXAMPLE Drainage Determination Decision Letter-POR Precludes
Drainage Protection

3100.2
DECISION
Reference is made to our letter of , concerning potential drainage of lease
no. by the well and the wel,  ,T. . R. o

County,

Based orourreview, we determinethat drainagés occurring, but that the drilling oha
economic protective well was not feasible to date. Therefore, no protective wells are
required and the BLM will not assess compensatoyglty assesseat this time. You are
responsible for monitoring any changes in econaraiaitions, whichwould m&e it

feasible to drill a protective well. You will be responsible for adequately protecting your
lease from drainage once a protective well is feasible.

The BLM will valuate this situation periodically.

If you have any questions, please contact at

Sincerely,

BLM MANUAL REL. NO.3-352
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lllustration 157 EXAMPLE Drainage Determination Decision Letter-Protection Required

3100.2

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

DECISION
Lessee/Operating Rights Owner:
Our letter to you dated , (Demand Letter) regarding Well No. located
inthe_ 1/4 _ 1/4 Section ,
T. , R. , M., County, , Which has the potential for drainage of

(FederalYIndian) Lease ,
outlined your options for protecting the following portions of the drained lease from
drainage in the formation:

(Additional correspondence with your office) (Your failure to respond to our certified
letter) dated failed to result in lease protection by optibestban assessment
of compensatory royalty. This assessment will continue until protection is provided as
outlined in previous correspondence. That portion of the draining well's production
attributed to Lease No. _____was determined byeBLM as____ percent based on
(see page 19 of Manual 3:@0or necessary data to be included).

You will receive a notice for payment of compensatory royalty from the Office of Natural
Resources Revenue.

You may request a State Director Review for this decision as described in 43 CFR 3165.3,
and, if adversely affected by the decision of the State Diregtar,may appeal that

decision pursuant to 43 CFR 3165.4 and 43 CFR 4.400. Copies of the appeal procedures
are enclosed.

If you have any questions, please contact at

Sincerely,

Enclosure

BLM MANUAL REL. NO.3-352
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lllustration 16 - Geologic Quality Control Review Checklist

Case No.
Office

Check calculations for accuracy and check maps and interpretations for soundness.

1. Well log analysis for all appropriate wells in the immediate area, analogy wells analyzed
if datanot available for draining well.

(&) Net pay

(b) Porosity

(c) Water saturation

(d) Formation temperature

2. Reservoir description
(a) Lithology
(b) Trapping mechanism
(c) Correlations to draining tract
(d) Barriers to drainage gas/oil/tga contacts, structural dip
faults, folds, permeability barriers reservoir limits

3. Maps-as available, minimum of one
(a) Isopach
(b) Structure
(c) Net hydrocarbon pore volume
(d) Cross section
(e) Seismic

4. Discussion of operatoesponse
(a) Variables
(b) Interpretations
5. Conclusions
(a) Consistent with maps and discussion
(b) Recommendation clearly stated
Peer Review findings:

Reviewer Date

Page 1 of 2
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Volumetric equation:

A = total drainage area?ft

EUR = estimated ultimate recovery
h = net pay thickness, ft.

0 = porosity

Sy = water saturation

P = pressure, psia

Z =real gas deviation factor

T =temperatureR

RF =recovery factor

B,= formation volumdactor

SG = specific gravity
1 = viscosity
GOR = gawil ratio
WOR = wateroll ratio
IP = initial production rate (P = pumped, F = flowing)
r =drainage radius
d =distance to lease
DCF = discounted cash flow
ROR = rate of return

Subscmpts: i =initial 0 = oil bh = bottom hole
el = economic limit g =gas S = surface
a, abd = abandonment w = water c = critical
Page 2 of 2

BLM MANUAL REL. NO.3-352



MS 31601 DRAINAGE PROTECTION MANUAL (PUBLIC)

lllustration 17 - Engineering Quality Control Review Checklist

Case No.

IL-21

Check for appropriate formulae, correct calculations, and reasonable assumptions

1. Analysis of PDW and appropriate protective or area wells.

Administrative review checked.

2. Production decline analysis
(a) Visual fit

(b) Hyperbolic exponent

(c) Decline rate

(d) Initial and final flowrates
(e) EUR

(f) Life

3. Reservoir parameters
(a) Reservoir pressure
(b) Final characterists
(c) Recovery factor

4. Calculations
(a) Formulae
(b) Accuracy

5. Discussions of operator response
(a) Variables
(b) Assumptions

6. Conclusions
(a) Consistent with calculations and discussion

(b) Consistent with Geologic Report
(c) Reommendation clearly stated

Peer Review Findings

Reviewer Date

Page 1 of 2
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Volumetric equation:

A = total drainage area?ft

EUR = estimated ultimate recovery
h = net pay thickness, ft.

0 = porosity

Sy = watersaturation

P = pressure, psia

Z =real gas deviation factor

T =temperatureR

RF =recovery factor

B,= formation volume factor

SG = specific gravity
1 = viscosity
GOR = gail ratio
WOR = wateroll ratio
IP = initial production ratéP = pumped, F = flowing)
r =drainage radius
d =distance to lease
DCF = discounted cash flow
ROR = rate of return

Subscripts: i =initial 0 = oil bh = bottom hole
el = economic limit g=gas s =surface
a, abd = abandonment w = water c = critical
Page 2 of 2
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[llustration 18 T Discount Rates Table

Description of Formulation:

The Minimum Reasonable Rate of Return for a given year is théead Treasury Note
(average yield) plus the Risk Component. The Risk Component represents the risk
premium paid for Corporate Bonds above the yield for-&4ér Treasury Note. The Risk
Component for a given year is the average of the differences between theyMbs B a a
Seasoned Corporate Bond Yield and thergar Treasury Note over the past 10 years.
Washington Office will provide annual updates to this table.

Historical Discount Rate

10-Year Treasury Note Risk Component Minimum Reasonable
Year (Avg Yield) (Avg Yield) Rate of Return
(1) (2) 1)+ ()
2014 2.54 2.70 5.24
2013 2.35 2.68 5.03
2012 1.80 2.68 4.48
2011 2.78 2.69 5.47
2010 3.22 2.69 5.91
2009 3.26 2.64 5.91
2008 3.66 2.46 6.13
2007 4.63 2.28 6.92
2006 4.80 2.25 7.04
2005 4.29 2.24 6.53
2004 4.27 2.23 6.50
2003 4.01 2.17 6.18
2002 4.61 2.10 6.71
2001 5.02 1.98 7.00
2000 6.03 1.88 7.91
1999 5.65 1.83 7.47
1998 5.26 1.76 7.03
1997 6.35 1.78 8.13
1996 6.44 1.87 8.31
1995 6.57 1.97 8.55
1994 7.09 2.03 9.11
1993 5.87 2.06 7.93
1992 7.01 2.13 9.14
1991 7.86 2.29 10.15
1990 8.55 2.32 10.88
1989 8.57 4.21 12.78
1988 8.73 3.73 12.46
1987 8.19 3.66 11.85

BLM MANUAL REL. NO.3-352
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10-Year Treasury Note Risk Component Minimum Reasonable
Year (Avg Yield) (Avg Yield) Rate of Return
1) 3] )+

1986 7.72 3.62 11.34
1985 10.52 3.64 14.16
1984 12.30 3.74 16.04
1983 10.82 3.73 14.55
1982 12.59 3.69 16.28
1981 13.72 359 17.31
1980 11.25 3.73 14.98
1979 9.51 3.74 13.25
1978 8.25 3.74 11.99
1977 6.95 3.73 10.68
1976 6.64 3.64 10.28
1975 7.19 3.42 10.61
1974 7.56 3.20 10.76
1973 6.78 3.11 9.89
1972 5.99 3.03 9.02
1971 5.83 291 8.74
1970 7.27 2.74 10.01
1969 6.66 2.69 9.35
1968 5.58 2.66 8.24
1967 5.05 2.68 7.73
1966 5.00 2.69 7.69
1965 4.23 2.69 6.92
1964 4.09 2.70 6.79
1963 3.87 2.74 6.61
1962 3.83 2.75 6.58
1961 3.86 2.73 6.59
1960 3.99 2.72 6.71
1959 421 2.74 6.95
1958 3.09 2.82 5.91
1957 3.53 2.79 6.32
1956 3.10 2.77 5.87
1955 2.72 2.81 5.53
1954 2.35 2.86 5.21
1953 2.74 2.87 5.61
1952 2.48 2.93 5.41
1951 2.26 3.02 5.28
1950 1.62 3.13 4.75
1949 1.63 3.16 4.79
1948 2.00 3.01 5.01
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10-Year Treasury Note Risk Component Minimum Reasonable
Year (Avg Yield) (Avg Yield) Rate of Return
1) 3] )+
1947 1.34 3.38 4,72
1946 1.12 3.38 4.50
1945 1.03 3.38 4.41
1944 1.40 3.38 4.78
1943 1.45 3.38 4.83
1942 0.72 3.38 4.10
1941 0.82 3.38 4.20
1940 0.57 3.38 3.95
1939 0.98 3.38 4.36
1938 1.52 3.38 4.90
1937 1.14 3.38 4.52
1936 1.29 3.38 4.67
1935 1.63 3.38 5.01
1934 2.49 3.38 5.87
1933 3.25 3.38 6.63
1932 3.04 3.38 6.42
1931 4.12 3.38 7.50
1930 291 3.38 6.29
1929 3.62 3.38 7.00
1928 4.01 3.38 7.39
1927 3.40 3.38 6.78
1926 3.61 3.38 6.99
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lllustration 197 EXAMPLE Letter to ONRR Requesting CR Assessment
3100.2

Memorandum
To: Chief, Royalty Compliance Division, Office of Natural Resources Revenue
From: Deputy State Director, Mineral Resources
Subject: Compensatory Royalty Assessment
Attached please find our Decision letter of , assessing compensatory royalty for
lease . The BLMnatified theresponsible lessees and operating rigiteers andhe decision

is final. The data you requested to determine the value of the compensatory royalty (CR) are as
follows:

Draining welt
Location: Producing interval:
Operator: API gravity:
Formation: Drainage factor:
Date of first production Special factors:
(DOFP):
Production: Date to begin CR:
NGPA category: Assessmeat:
BTU:
Lessee/Operatin

Rights Owner:

Royalty rate:
Unit:
CA:

By copy of this memorandum, this Office is requesting its Mineral Leasing Section to transfer the
leaseaccount tdhe ONRRdMineral Royalty ManagemenBupportSystem. Please notify this
Office when you make thassessment artde office will close thedrainage case file

If you have any questions, please contact at

Attachment
Assessment Letter
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lllustration 20 T Examples of Drainage Review Paperwork within a Case File
Date Case Drainage | Date Date
Case Established| Priority Status Type Suspended| Closed
Number
1608 06/23/2009 | Three/3 Closed Fee CA 9/30'2010
well/
CA
Offended Lease Information
Lease
Number Lessee Location County Ownership
MTM69402/ Noble Energy NE 18, T37N Phillips Federal CAT
NRM1394 R31E 75% Ml
Royalty Rate Agreement Field Spacing Serial
Orders Register Reservation
Page
12.5% CA MTM69402 | ORDERS 151 | Yes N/A
1981, 601982,
391907, 13
2007,
782007 (EAST
LORING)
Draining Well Information
Well Location County | Operator Well IP Status
Number Type
FED SE, Sec 7, Phillips Nobel Energy| Gas 79 Producing
7715 T37N-R31E MCF
Formation | Field Spacing | Dwights | API Number Ownership Distance
Orders i to
MBOGC Offended
lease
NI ORDER 151 | Yes 260 071- Fed WELL 50% 12256
1981, 80 23127 Ml in CA
1982, MTM97312
391907, 414
2006, 415
2006,
13-2007 78
2007
(EAST
LORING)
BLM MANUAL REL. NO. 3-352
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Review Dates

Preliminary Preliminary Final Final Geologic

Engineering Review | Geologic Review Engineering Review | Review
06/23//2009

06/23/2009 DHM 9/30/2010

Correspondence Dates and Final Action

First Second Follow Assessment | Decision District

Demand/CA | Demand Up Action

General Remarks

DRAINING WELL I S A DI STANCE OF 12256 FROM T
CONTACT LETTER WAS SENT TO NOBLE INDICATING LANDS IN THE NE SEC

18, T37NR31E MAY BE DRAINED BY THE FED #771-5 WELL, AND THAT THE
OPERTOR OF CA MTM69402 DISCLOSE IF THEIR LAND COULD BE DRAINED
AND HOW THEY PLAN TO PROTECT THE LAND FROM POTENTIAL DRAINAGE
(50% Ml vs 75% MI) REGARDING THE INFORMATION.

No drainage DHM 9/30/2010

See attached review Engineering Section.

Re: See Ist of Wells Corres.
DF 1608

See Map/Plats Section for Map
See Lease/Well Data Section for Production Report

BLM MANUAL REL. NO.3-352




MS 31601 DRAINAGE PROTECTION MANUAL (PUBLIC)
IL-29

Noble Energy Production, Inc.
100 Glenborough Driveste. 100
Houston, TX 77067

CERTIFIED MAIL T RETURN RECEIPT REQUESTED
No. 7008 1140 0000 1134 7373

Gentlemen,

As the lessee/operator of record for a lease, CA or Unit with respect to the Federal interests on
the attached list, you are required totpct the lands with Federal mineral interests from
potential drainage.

As referenced on the attached sheetgdtiagmingwells have been identified as being drilled,
completed and are now productive and that they are located adjacent to and coukahalfect
with Federal mineral interests. The list includes information regardingaamngwell, the
distance from the well to the affected leases/unit lands along with disclosed cumulative
productions for each well (Source: Montana Board of Oil and@easervation web site), and
the disparity between ttdrainingwells and offended lands with Federal mineral interests.
The list was established based on the following questions with respect to a potentially
drainingwell that lies adjacent to lands witederal minerals interests:

1)

2)

3)

4)

Does the offended spacing unit presently have a productive well within it? if yes the well
is listed.

If the answer to the previous question is yes, then which formations are completed in that
particular well of qustion No. 1?

Based on a comparison of producing formations between the well in the offended spacing
unit to the well in thelrainingspacing unitdrainingwells made the list because the

well within the offended spacing unit does not adequatelieprthat spacing unit from
drainage because the well was not completed in the same formatiordaaitinegwell

of thedrainingspacing unit and that disparity occurred between the two spacingfrorits

low to high @rainingspacing unit to offendespacing unit).

Is there any record in the BLM files presentlyigating tht the operator of the
offended spacing unit is planning to drill a protective well or recomplete in a zone
in an existing well that would protect the spacing tnom pdential drainage? If
the answer to the questions was no, then theamel offended acreage made the
list.

The regulations at 43 CFR 316222b) require that, within 60 days from the date of actual
or constructive notice you notify this office what antipou will take to protect your lease

BLM MANUAL REL. NO.3-352
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from drainage. As of the date of this letter, you have not notified us of your plans as to
how you plan to protect the Federal interests from drainage.

As a prudent lessee/operating rights owner, it is your respbitysibimonitor the drilling of

wells in adjacent spacing units and gather sufficient information to determine whether or not
drainage is occurring. It is your responsibility, as required under 43 CFR 3.62).2to

analyze and evaluate this informtiand make the necessary calculations to determine; (1) the
amount of drainage from production of the draining well; (2) the volume of mineral resources
which will be drained from your Federal or Indian lease during the life of the drainingwell;

and (3) whiher or not a protective well would be economic to drill. The information required

to support your reservoir analysis as to why a well could not be economically drilled or your
analysis that thdrainingwell is not draining Federal minerals at the tithe well reaches

ultimate recovery should include, but not be limited to the following information about the
drainingwell; economics supporting the drilling of a protective well (drilling costs, price for
production, royalty expenses, lax expenses, opgravsts), therainingwe | | s 6 decl i ne ¢
(including a complete production history of the well), net pay, average porosity, averge water
saturation gas gravity, initial reservoir pressure, abandonment pressure, reservoir temperature,
recovery factorstructural geology maps, net pay isopach maps.

Pursuant to 43 CFR 3162%(d), you must provide this office with your analysis as specified
under 43 CFR 3162-2 (a);within 60 days after receipt of this letter regardingthose wells
identified on the atiched table as class | cases; within 120 days regarding the wells identified
on the attached table as class Il cases and within 180 days for the remainder of the wells or
those identified as class 1l cask you do not have sufficient informtion to card your

analysis at the end of the 6 months, an extension of time for submitting the analysis must be
requested.

BLM MANUAL REL. NO.3-352
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Melissa Lucero

Noble Energy, Inc.

633 17" Street, Suite #1950
Denver, CO 80202

Dear Ms. Lucero:

DECISION
This office has completetthie drainage review of drainage cases mentioned in our original letter
to you
dated June 23, 2009.
Following review of the most recent information regarding the referenced cases and information
you provided in your November 12, 2009 and December 14, [2@i@®s, we have determined
that the listed five cases/five wells do not have the potential to drain the listed offsetting Lease,
CAs or Unit.

Based on this information, we have closed the following five cases:

Drainage Paential
Case Well Number Location Offended Lease/Agreement

DF 1605 State 1633l SESW. 16T.33N- Whitewater
R.33E Unit/MTM69701X

DF 1607 Federal 017&4 NWNE. 1-T.37N- CA MTM69389
R30E

DF 1608 Fee 07715 SESE. 7T.37N-R.31E | CA MTM69402

DF 1609 Federal 07772 SENE. 7T.37N-R.31E | CA MTM69389

DF 1620 Fee 1934 NWSE. 19T.33N- Federal Lease MTM15890
R.34E

If you have any questions feel free to contact Dale Manchester at (408Y8%1

Sincerely,

Barney A. Whiteman
Acting Oil and Gas Field Manager

Bcc: 5 Drainage files/BLM Montana State Office Pas Laborda/Reading File
JMdministrationTyping\Noble Energydrainagedecisionltr020811
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Le¥ipon
Lovmy
b Lo ol a*"ed — To BHigers@nobleenetgyine.com
- Ch T
. @. oop oe Don Judico/MTSOMT/BLWDOI@BLM
o e 0772172009 03:50 PM tee

Subjest Re: Extension Requesifl
Brian,

Your request for the first 60 day time clock to begin Jufj Baeasonable and therefore to meet
the requirements of the letter, the following dates apply:

60 days September 18, 2009
120 days November 17, 2009
180 days January 16, 2010

If you have any questions feel free to give me a call.
Sincerely,

Dale Manchester

Petroleum Engineer

Bureau of land Management
Great Falls Field Station

1101 1%' Street North

Great Falls, MT 59401

(406) 7917767

Dale Manchester@blm.gov
Bhilgers@nobleenergyinc.com

BHigem@nokbleanergyine.co )
rr To gulermanchestenidbim.goy

OTZAF2008 0323 PM &3 jmuse@noblemergyingcom
Subjet  Extension FRoguest

Dale,

| received your package on July"2@vith recard to protecting Federal mineral interests from
potential drainage in the Bowdoin field. | would like to request your approval that the first 60
day time clock begin upon my receipt of the package (Jufy. 2Blease respond to this email
with your appoval.

Thanks for your understanding
Brian Hilgers

BLM MANUAL REL. NO.3-352
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Hi Ken,

Attached is the MontanGeological Society spreadsheet you were looking for. FY]l, itis
currently sorted on APl number, however you may want to sort it differently. Let me
know if you haveany more questions. Thanks!

(See attached file; noble62009drainagecases.xIsx)

Dale Manchester

Petroleum Engineer

Bureau of Land Management
Great Falls Field Station
1101 1%' Street North

Great Falls, MT 59401
(406) 7917767

BLM MANUAL REL. NO.3-352
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MONTANAGEOLOGI CAL SOCIETY 261
By Robert D. Raforth BOWDOIN FIELD DC

Midlands Gas Group
Lakewood Colorado
1988

GENERAL FIELD DATA
Regional Setting:
Bowdoin Dome, NortiCentral Montana

Surface Formations and Elevation:

Upper Cretaceous JuldiRiver and Clagget

Formations.

Elevation ranges from 1,962500'
Discovery Well and Date:

Martin well. Drilled in 1913 as a water
well, but

Produced gas.

Exploration Methods:

Drilling to extend production guided by
local mappimy

of porous sand trends.

Oldest Horizon Penetrated:
Cambrian
Horizons with Shows:

Nature of Trap:
Combination of structure and stratigraphy

Area of Trap:
Over 380,000 acres

No. of Producing Wells: 547
Abandoned Wells 148
Shut In/Temp Abdn Wells:
Disposal/lnjection Wells
Dry Holes:

Major Operators:

Midlands Gas Corp, Montana Dakota
Utilities, Falcon

of Colorado, Miami Oil Producers.
Production Corp. of

America, Southland Royalty Corp.

#1608

(See map in packetO

T.30-37 N., R.3035 E.

Phillips & Valley Counties, Montana

of very fine quartzose sandstone with lamina
of

clay. The Phillips is ggrox. 180’ thick.
Avg. Depth (& MSL):

1500

Porosity/Permeability:

Bowdoind 8-14% porosity 0.40.7 md
permeability.

Phillipsd 15-17% porosity, 0.43 md
permeability.

Oil, Gas Column: (Water Contact MSL):
Irregular due to stratigraphic influences.

Avg. Net Pay Thickness:
30-50'

Area this Reservoir:

Order/Docket No. and Spacing Details:

Order No. 2955 established Bowdoin Fielg
with 160

acre spacing, Order N6 delineated
Bowdoin Field

Order No. 2375 delineated Swanson Cree
Field with

spacing of 320 acre/well. Order No.-&2
allows 2

Wells/640 acres in Whitewater and Ashfie
Federal

Units. Order No. 482 delineated East
Loring Field with

Initial spacing of 160 acres/well. Order N¢
74-82 permitted

2 wells/governmengection in Loring Unit
Order No.

106-83 permitted 2 wells/640 acres in Eas
Whitewater

Field.

BO/MCF Per Acre Foot:

BLM MANUAL
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Drilling and Casing Practices:

Drill to TD, run 4%2" J or K 55 casing.
Logging Suite:

FDC/CNL/GR, Sonic and DIL/SP.
Testing Practices:

Tested on completion utilizing 24 hour 1
point with a

minimum 10 day shdin to establish shtit
pressure.
Market :

KN Energy and Montana Dakota Utilities.

Range 360 MCF/AFT
Drive Mechanism:
Volumetric

Character of Oil/Gas:

Biogenic, 950 BTU, consisting of 93%
Methane, 6%

Nitrogen and 1% other gasses.

Gas-Oil Ratio:

Water Rw, Salinity:

Water salinity, Chloride ranges from less
than 100 mg/1

to nearly 10,000 mg/1.
Avg. Saturation:

Not determinable.

Initial and Present Pressure:
Initial 400-630 psia, present 28460 psia

BLM MANUAL
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MONTANAGEOLOGICAL SOCIETY 261
Decline Rate
Average 40% for first two years, then 5%
per year
thereafter

Present Daily Avg. Production:
48 MCFPD/well

Amount of Water Produced:
5 BW/month/well

Completion/Perforation/Treatment:
Perforate through casing with 1 spf
followed by gelled
water sand frac.

Shallow Gas Reservoirs in LeRermeability
Reservoirs

of Late Cretaceous Age, Bowdoin Doeea,
North Central Montana, Paper presented at
1979 SPE Symposium

on Low-Permeability Gas Reservoirs.
Overton, H.L.,

1978, Appraisal of Water Movement From
Subsurface

Data, The Log Analyst., V 190, g20. Rice,
D.D. and

Shurr, G.W., 1978, Potaat for Major Natural
Gas Reser

voirs in Shallow, LowPermeability Reservoirs
of the

Northern Great Plans, Montana Geological
Society

Guidebook 2% Annual Conference, pp. 265
281. The

paper would not have been possible without
the as

sistance of manygople at Midlands Gas
Corporation.

In particular, | wish to thank Ed Thompson,
Supervisor

of the Reservoir Engineering, for his help
throughout this

project. Appreciation is also due Darrell
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Kempf, Super

visor Drilling and Production, and Steve
Hoppe, Dilling

and Production Engineer, for information he
supplied.

Finally, thank you to the progressive
management of Mid

land Gas for allowing me to contribute to this
publication.
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lllustration 21 - Drainage Case Study hmvolving Horizontal Well Completions, from
Montana- Dakotas Field Offices

The following discussion is a summary of ten drainage cases involving wells located in the Montana
Dakotas for example purposes only. It is part of a much larger report thaotitand State Office,

Jack Wunder, Geologist, generated regarding Indian mineral owners claims that drainage was likely
occurring on their lands and they had concern as to what the BLM was doing to minimize the effects
of drainage to their mineral$nformationin this lllustrationis modified herein to prote¢hdianand
Industry interests. Specific information such as general location, production history, reservoir
characteristics were left alone as the information is portrayed in the original repitfiture BLM
Petroleum Engineers or Geologists in identifying the necessary information to conduct a drainage
review regarding horizontal wells.

CONCLUSIONS:

1) This study was conducted in response to a request from Mr. X and from Mr. Y, who requested
drainage analysis on X#idianmineral tracts. Including a tract with an undefined and uncertain

legal description, the subject X# tracts encompass approximately 7,768.07 acres, more or less, in W,
X, Y, and Z Counties, State. This study is currerdfeégeptember 30, 2012, because that was when

the most recent and current production data was available at the beginning of this study.

2) Most oil and gas production in and around the subject tracts either has been or is currently from
the Madison Groupand the Bakken and Three Forks Formations. Current exploration and
development activity in the area is focused on oil production from the Bakken and Three Forks
Formations.

3) The results of this study suggest there may be potential for drainagesatitbf the respective
economic life of potentiallgrainingwells of the following two subject tracts:

Tract TractNo. Aliquot Section Township Range Acres

33 M9999 W/2 34 T99N TOOW 320
Lots 3 &4,
53 M9998 S2Z2NW, SW 2 T96N R9sW 320

4) The BLM6s Field Office of jurisdiction has
drained Tract No. 9999.

5) The BL M6 of jusdigtibndhas @tefved Agplications for Permit to Drill (APDSs) to
develop the Bakken Pool involving potentially drained Tract No. 9998.

RECOMMENDATIONS:
It is recommended that:

1) The BLM recommend to the BIA to offer for lease all unlease@raifands, if any, comprising
the tracts described herein;
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2) The BLMés Field Office of jurisdiction revie

3) The BLMés Field Office of jurisdic®@amn take
M9998 are protected from potential drainage; and,

4) Subject to the results of its review of the analyses and verification of the findings in this report,

and with the exceptions of Tract Nos. M9999 and
should consider all heremescribed # of tracts to be not subject to effective drainage as of

September 30, 2012.

DISCUSSION:
Purpose of Study

This study was conducted in fulfillment of the
to Indian mineral owners. The purpose of this study is to conduct a drainage analyses of certain

Indian mineral tracts located on the XYZ Indian Reservation in State Name in which Mr. X or Mr. Y
owns a mineral interest.

It is the author&Xsimndemstit gndiomg achatd Mhe BLMOS
requesting information on potential drainage of tracts that he or closely related family members have

an interest. Mr . Y, i n an emai l dated June 28,
State @fice, requested a drainage analysis of X# tracts identified in Table 1. Mr. X and Y, in his

email of June 28, 2012, requested the drainage analysis include the following:

ASpecifically, each analysis is tdomwhickiach par
relied. | am requesting that the BLM identify all wells with a downhole location (not surface
location) within one (1) mile of each tract. For each producing well within this range, | am
requesting the monthly production for the past twayeand the well logs showing
thickness, porosity, and resistivity.o

It is the experience of this author, and other geotechnical professionals familiar with the area, that
wells in the area typically drain less than 1,000 feet from the wellbore andmerethan 2,000 feet

from the wellbore. As a result, the author of this report did not analyze the drainage radius of
currently producing wells that are greater than approximately 2,640 feet (0.5 mile) from a subject
tract. Surface and downhole locati@md production data from each analyzed well is included in

this report, but data from wells located greater than approximately 2,640 feet (0.5 mile) to 5,280 feet
(1.0 mile) from a subject tract is not included in this report, as requested by Mr. X aedatise

those distal wells will not drain a subject tract. Data from wells greater than 2,640 feet from a
subject tract is available to the public from the Oil and Gas Commission, Department of Mineral
Resources, Oil and Gas Division (OIL AND GAS COMMI®N).

The author did not include copies of the well logs in this report for each producing well analyzed, as
requested by Mr. X and Y, because they are available from the OIL AND GAS COMMISSION and
because the BLM6s | i cen sldogtatabakeHsSor iBtermal; affigidd s pr opr
BLM use only, and not for general public distribution.

BLM MANUAL REL. NO.3-352



MS 31601 DRAINAGE PROTECTION MANUAL (PUBLIC)
IL-40

Although the request for the drainage analysis came from both Mr. X and Y, the author of this report
shall mean fAMr. YO wh e n eeranafterringhfe body of tlmisgepaorto This Mr .
is because the written request for specific information and drainage analysis of specific tracts was
from Mr. Y in his email dated June 28, 2012, addressed to Mr. BLM Petroleum Engineer.

Sources of Data

Theauthor used information in this study that is available in the public domain from the OIL AND
GAS COMMISSION at the following OIL AND GAS COMMISSION website: Oil and Gas
Commission web site.

Information as to surface and bottdrale well location, perfated interval, spud and completion
dates, and total production were obtained from the OIL AND GAS COMMISSION Well Scout
Ticket Data available through the OIL AND GAS COMMISSION website.

The reservoir parameters used to calculate the drainage areaiandelradius of potentially
drainingwells, such as average pay thickness, water saturation, porosity, formation volume factor,
recovery factor, etc. were obtained from hearing docket exhibits filed with the OIL AND GAS
COMMISSION and individual well logsHowever, it should be noted that it is the responsibility of
the geologist/petroleum engineer to obtain the well logs and perform the petrophysical analysis for
the drainage analysisThere is a wide range of reservoir parameters for the same formation
submitted as hearing docket exhibits to the OIL AND GAS COMMISSION from different
companies for wells in close proximity to each other that do not appear to be geologically justified.
To facilitate and standardize the analysis, and to make the resstisabse and more easily
comparable between wells, the author applied the samelikedgtreservoir parameters for a given
formation to all analyzed wells located within the same general area. The reservoir parameters used
for each analyzed well are praed in Appendix 1.

Geologic Setting

The tracts identified by Mr. Y in his email dated June 28, 2012, are all located within the Williston
Basin of producing state. The Williston Basin is a large (~300,080ntracratonic basin covering

parts of Martioba and Saskatchewan in Canada, and Montana and the Dakotas in the United States. It
is approximately oval shaped, with the axis oriented approximately-northwest to south

southeast. The deepest part of the structural basin is in northwesterblkota, with a maximum
thickness of sedimentary rocks of about 16,000 feet. Heck and others (2002) provide an excellent
overview of the petroleum geology of the North Dakota portion of the Williston Basin.

Although significant oil production from the Meson Group has occurred in and around some of the
subject tracts, the current principal reservoir objectives in the study area are the Bakken and Three
Forks Formations. Thus, the focus of this study is on production from the Bakken and Three Forks
Formdions.

Figure 1 is a generalized stratigraphic column for the Williston Basin of the producing state
illustrating the stratigraphic relationships of the productive formations.

Pollastro and others (2008) report a mean estimate of 3.645 billion bdmweldiscovered
technically recoverable oil and 1.848 trillion cubic feet of undiscovered technically recoverable gas,
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and 148 million barrels of technically recoverable natural gas liquids for the Bakkigrepole
Formations Total Petroleum System in Morgaand North Dakota. This assessment will soon be
updated, as Secretary of the Interior, Ken Salazar announced on May 19, 2011, that the U.S.
Geological Survey will perform a new assessment of the Bakken Formation iryaawstudy
scheduled to begin i@ctober, 2011.

The USGS describes the Bakken Formation as a continuous reservoir that is distributed across the
entire Williston Basin where it is thermally mature to generate hydrocarbons from its shale members.
The Bakken Formation is present underdyall of the subject tracts identified by Mr. Y.

P . IWinnekahta
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Figure 1- Generalized stratigraphic column for the Williston Basin, withg@aslucing horizons
shown in red and epproducing horizons shown in blue (Source: Heck and others, 2002)

The Bakken Formain in the study area is comprised of three members: (1) an upper shale member;
(2) a middle member predominately composed of calcareous/dolomitic, sandy siltstone/ silty
sandstone; and, (3) a lower shale member. The upper and lower shale members iaraairganal

serve as the primary source rocks for the hydrocarbons produced from the Bakken Formation. The
middle member is the primary reservoir target.

The Three Forks Formation underlies the Bakken Formation and is predominately composed of
dolostoneand dolomitic sandstone (i.e. Sanish Member). The Three Forks Formation is also present
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underlying all of the subject tracts identified by Mr. Y. The source of most of the hydrocarbons
produced from the Three Forks Formation is likely from the lowdeshamber of the Bakken
Formation.

Figure 2 is a representative well log from the F& tertical well located in NE/4ANW/4 of Section 6,
T.99 N., R. 99 W., illustrating the generalized well log characteristics of the Bakken and Three
Forks Formations tioughout the study area.
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Figure 2- Representative well log showing the generalized well log characteristics of the Bakken and

Three Forks Formations throughout the study area. (Source: XYZ Resources Docket Exhibits for
OIL AND GAS COMMISSION Case NG#H#H###)

Drainage Analysis
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Mr. X and Y provided the BLM with a list of X# of tracts in which they have a mineral interest. The

list was sorted by township and range and, to facilitate the analysis, each tract was assigned a number
in sequence from 1 to#Xcorresponding to the original Tract Numbers provided by Mr. X and Y, as
shown as Table 1 bel ow. Mr. X and YO&s miner al
corrections were made to the legal descriptions.

Tract TractNo. Aliquot  Section Township Range Acres

33 M9999 W/2 34 T99N TOOW 320
Lots 3&4,
53 M9998 S2NW, SW 2 T96N R96W 320

Appendix 1 is a summary all wells identified by the author to be located within approximately 0.5
mile of each tract listed in Table 1, as of September 30, 2012. Also shown in Appendix 1 are the
results of the drainage analysis performed on each currently producing wellaggoximately 0.5
mile of a subject tract. Any omissions on Appendix 1 are the result of an inadvertent oversight on
the part of the author.

NOTE:Wel I s currently in Aconfidential o status 1in
0.5 mile of asubject tract; however, actual production from such a well may be located much further

than 0.5 mile from the tract. Thebottdro | e | ocati ons of horizontal we
are unknown. Thus, such wells are only included in Appendixtihidmake of completeness, as

there is a possibility a Aconfidential o well 6s

be within 0.5 mile of a subject tract.

The author of this report performed a declougve analysis on X# currently pradog wells

(current as of September 30, 2012) located within approximately 0.5 mile of the tracts identified in
Table 1 to determine the Estimated Ultimate Recoverable (EUR) amount of oil each well will likely
ultimately produce. The analyses was basenhygoduction data available from the Oil and Gas
Commission and shown in Appendix 2. The production data is current through September 2012.
The author forecasted future production based upon a hyperbolic regression analysis of historical
production data Projections of future production were stopped when each well achieved an assumed
economic production limit of 210 sto¢knk barrels of oil per month (7 stbo/day) or after a

production period of 35 years, whichever event occurred first. The resthis déclinecurve

analyses are shown in Appendix 3. No analyses were made on plugged and abandoned wells or on
inactive wells.

NOTE: Thedeclinec ur ve anal yses shown i n -likglypsimatkeiolx 3 ar e
what each analyzed well may oitately produce at the assumed end of its economic life. These
deterministic estimates represent a single value that lie within a wide range of possible EUR values

at various levels of probability. The author is not a petroleum or production enginesy thieu

aut hor o6-aurvaamatybes ane results presented herein may differ significantly from similar

analyses performed by other geotechnical professionals. For example, the author assumed a

hyperbolic production decline curve for each analyzed wiereas other professionals may assume

an exponenti al production decline curve would b
time, with production broken up into multiple segments. Nevertheless, the author believes the EUR
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values shown ithis report to be reasonable at the time the analyses were conducted (i.e. current as
of September 30, 2012).

The producing formations are assumed by the author to be homogeneous, isotropic reservoirs with
uniform permeability. The drainage radius dfaizontal well is assumed, with the exception

described below in the following paragraph, by the author to be constant throughout the length of the
open wellbore within the productive reservoir. The formula used to calculate the area of drainage

assumes he drainage area of a horizontal well IS 1 €
ifitoedo at the ends of the horizont al |l ateral, an
wellbore.

NOTE: The Oil and Gas Commission has takemgeneral position that the drainage radius of a
horizontal lateral well producing from the Bakken or Three Forks Formation does not extend beyond
approxi mately 200 feet beyond the fAheel 06 and
mineral owners are believed by the Oil and Gas Commission to be not adversely impacted by such
wells | ocated at | east 200 feet from the well 6s
Oil and Gas Commission adopted that position based upon tetlewvidence and testimony

presented by industry experts at various OIL AND GAS COMMISSION oil and gas public hearings.

The OIL AND GAS COMMI SSI ON routinely permits th
Three Forks Formation wells to be located haser than 200 feet to the exterior boundaries of

designated spacing units. Because it is the general position of the OIL AND GAS COMMISSION

that drainage does not occur beyond 200 feet at
Formation horizontaivells, and there is technical evidence to support that position, the author of

this report has assumed the same position in this study.

ot
—

Thus, for purposes of the present study described herein, drainage is assumed to not occur beyond

200 feethdealoom arhefithoedo of horizontal wells proddtu
Formations. The drainage maps shown in this report may incorrectly depict drainage extending
beyond 200 feet at theo heel o0 or Atheonbiuféewel
featuredo within the mapping software program us

It is also important to note that the calculated drainage areas and drainage radii are applicable to
only that portion of a wellbore open to the reservoir (i.e. perfaraéerval). Thus, given the

deviation angle of a horizontal wellbore, a horizontal well penetrates the targeted reservoir usually
many feet di st al -hderoocationt he wel | 6s sur face

The standard formula to estimate originatindplace resource€DOIP) underlying a tract is as
follows:

OOIP =7,758 bblsx Area x Net Pay x Porosity x{Bw) x 1
aci ft FVF

Where,

OOIP = Original o#tin-place (stbo)

Area = Area of reservoir (acres)

Net Pay = Net pay thickness (feet)
Porosity = Porosity of the rock (fraction)
Sw = Water saturation (fraction)
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FVF = Formation volume factor (reservoir barrels/sttakk barrels)
Thus, given the above formulatdca ul at e OOl P, tohe fdraaihmage oamrted
isotropic reservoir is calculated by the following formula:
Ah =[OOIP x FVF]/[(7,758 bbls/att) x Net Pay x Porosity x (5w)*RF]
Where,
An= Area drained by horizontal well (acres)
OOIP = Original oHin-place in area drained by the well (stbo)
FVF = Formation Volume Factor (reservoir barrels/sttakk barrels)
Net Pay = Average net pay thickness (feet)
Porosity = Average reservoir porosity (fraction)
Sw = Water saturation (fcéion)
RF = Recovery Factor
The radius awfofdraimargiez girRt al wel |l i n an isotropi

following formula:
Re= [2xL+U[@2xL?-( 4 x-Anx x43(,560))]11/[2 x ]

Where,

Rd = Radius of horizontal well drainage (feet)

L = Length of the open horizontal wellbore in reservoir (feet)
"= Pi (3.14159)

An= Area of horizontal well drainage (acres)

The author of thisaport calculated the likely ultimate drainage area and drainage radius of each
currently producing well within approximately 0.5 mile of each subject tract by solving the-above
described equations using the reservoir parameters shown in Table 2 andyratow the
estimated ultimate recoverable quantity of oil determined from each well from the ematige
analysis.

Appendix 2 shows historical production data for each well located within approximately 0.5 mile of
each subject tract identified in Bla 1.

Appendix 3 shows the declirmirve analysis performed by the author of this report on each currently
producing well located within approximately 0.5 mile of each subject tract identified in Table 1.

Appendix 4 shows the drainage areas calculyeithe author of this report for each currently
producing well located within approximately 0.5 mile of each subject tract identified in Table 1.

NOTE: Appendix 4 may indicate drainage from some producing wells potentially extending beyond
the exteriorboundaries of the spacing unit containing the producing well. In such cases, it is
assumed that if a well is drilled in the potentially offended spacing unit to the same productive
reservoir as the potentiallgraining well, then the potentially offendegacing unit is precluded

from drainage and no effective drainage case exists.
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SUMMARY:

The BLM6és office of jurisdiction should review
drainage protection action, if necessary.

Although mostofthe ubj ect tracts are protected from dr ai |
wells drilled within the spacing unit containing a subject tract, the results of this study indicate that

there is a possibility that the following two subject tracts may be drdapeearby wells when those
potentiallydrainingwells reach the end of their respective economic life.:

Tract TractNo. Aliquot  Section Township Range  Acres

33 M9999 W/2 34 T99N TO9W 320
Lots 3 &4,
53 MO998 S2NW, SW 2 T96N R96W 320
The BLMOs Field office of jurisdiction has &est

Tract No. M9999.

The BLMO6s No idOffice Itaa received Applications for Permit to Drill (APDs) to
develop the Bakken Pool involving potentially drained Tract No. M9998

If any of the subject tracts are unleased, it is recommended that the BLM recommends to the BIA to
offer those unleasktracts for leasing.

This study is current as of September 30, 2012.
REFERENCES CITED:
EOG Resources, 2012, Application for Increased Density, Clarks ®adten Pool, McKenzie

County, North Dakota: North Dakota Industrial Commission website:
https://www.dmr.nd.gov/oilgas/FeeServices/wfiles/c16/C16805.pdf

Heck, T. J., and others, 2002, Overview of the petroleum geology of the North Dakota Williston
Basin: North Dakota €ological Survey website:
https://www.dmr.nd.gov/ndgs/Resources/WBPetroleum.asp

Pollastro, R.M., Cook, T.A., Roberts, L.N.R., Schenk, C.J., Lewan, M.D., Anna, L.O., Gaswirth,
S.B., Lillis, P.G., Klett, T.R., and Charpentier, R.R., 2008, Assessment of undiscovered oil
resources in the Devoniaviississippian Bakken Formation, Williston Basin Province,
Montana and North Dakota, 2008: U.S. Geological Survey Fact SheeBa0Q82 p.
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Summary of Drainage Analysis on Subject Tracts

33) Tract M9999: Mr. Y describes this tract as being located in the W/2 of Section 34, T.99 N., R.
99 W.

Information on wells located within approximately 0.5 mile of the tract is provided below.

ZZ 99-99-99-2H (API No. 99999-99992): This horizontal well was drilled from a surfdusde

location 760 feet FSL and 124 feet FWL in the SW/4ASW/4 of Section 34, T.99 N., R. 99 W.to a
bottomhole location 9,372 feet north and 2,602 feet west from the wellhead MW/4ANE/4 of

Section 28, T. 99 N., R. 99 W. The well was spud on January 31, 2010, and completed in the Bakken
Formation on August 2, 2010. The well is active and has produced 269,908astodarrels of oil

through September 2012, from a perforatedrval 10,81120,580 feet (9,769 feet of perforations).

The well has an EUR of approximately 404,295 sttacik barrels of oil, with a corresponding

estimated drainage area of 483 acres and a drainage radius of 935 feet.

ZZ 9999-99-1H (API No. 99999-99991): This horizontal well was drilled from a surfdusde

location 736 feet FSL and 221 feet FWL in the SW/4SW/4 of Section 34, T. 99 N.,R. 99 W. to a
bottomhole location 9,222 feet north and 872 feet west from the wellhead in the NE/4NE/4 of
Section28, T. 99 N., R. 99 W. The well was spud on March 11, 2010, and completed in the Bakken
Formation on August 23, 2010. The well is active and has produced 267,1 #&stotlarrels of oil
through September 2012, from a perforated interval 11187/Z00feet (8,025 feet of perforations).

The well has an EUR of approximately 439,922 sttacik barrels of oil, with a corresponding
estimated drainage area of 526 acres and a drainage radius of 1,161 feet.

ZZ 99-99-3H (API No. 9999999993): This horizontalell was drilled from a surfaelole location

748 feet FSL and 173 feet FWL in the SW/4SW/4 of Section 34, T. 99 N., R. 99 W. to a-hottom
location 5,454 feet south and 1,879 feet east from the wellhead in the SE/4SW/4 of Section 3,
T.98 N., R. 99 W The well was spud on January 8, 2010, and completed in the Bakken Formation
on June 5, 2010. The well is active and has produced 142,65Taidchkarrels of oil through
September 2012, from a perforated interval 11,48370 feet (4,331 feet of per&dions). The well

has an EUR of approximately 314,760 stoé@kk barrels of oil, with a corresponding estimated
drainage area of 376 acres and a drainage radius of 1,288 feet.

ZZ 99-34H (API No. 9999999934): This horizontal well was drilled from afacehole location

221 feet FSL and 554 feet FEL in the SE/4SE/4 of Section 34, T. 99 N., R. 99 W. to alholttom
location 4,477 feet north and 1,527 feet west from the wellhead in the NW/4NE/4 of Section 34,
T.99 N., R. 99 W. The well was spud omdary 9, 2009, and completed in the Bakken Formation
on May 6, 2009. The well is active and has produced 128,885tstoklbarrels of oil through
September 2012, from a perforated interval 10,65B10 feet (4,159 feet of perforations). The well
has arEUR of approximately 214,992 stot&nk barrels of oil, with a corresponding estimated
drainage area of 257 acres and a drainage radius of 981 feet.

ZZ 99-99-2H (API No. 9999999929): This horizontal well was drilled from a surfdusge location

270 feet FSL and 565 feet FEL in the SE/4SE/4 of Section 34, T. 99 N., R. 99 W. to a{boitom

location 4,749 feet south and 565 feet east from the wellhead in the SE/4SW/4 of Section 2, T. 98 N.,
R. 99 W. The well was spud on November 26, 2008, and comtetieel Bakken Formation on

April 29, 2009. The well is active and has produced 75,792 s#amtkbarrels of oil through
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September 2012, from a perforated interval 11.B5625 feet (4,169 feet of perforations). The well
has an EUR of approximately 2886 stocktank barrels of oil, with a corresponding estimated
drainage area of 249 acres and a drainage radius of 955 feet.

ZZ 99-3H (API No. 9999999939): This horizontal well was drilled from a surfde#e location

257 feet FSL and 198 feet FEL iretSE/4SE/4 of Section 3, T. 98 N., R. 99 W. to a bothote

location 4,461 feet north and 1,863 feet west from the wellhead in the NW/4NE/4 of Section 3, T. 98
N., R. 99 W. The well was spud on December 5, 2009, and completed in the Bakken Formation on
March 3, 2010. The well is active and has produced 154,043 tstakckarrels of oil through

September 2012, from a perforated interval 10.86254 feet (4,192 feet of perforations). The well
has an EUR of approximately 244,837 stoé@kk barrels of ojlwith a corresponding estimated

drainage area of 268 acres and a drainage radius of 1,011 feet.

ZZ 9-9-99-4H (API No. 9999999994): This horizontal well has a proposed surface location 945
feet FNL and 1,154 feet FWL in Lot 4 of Section 3, T. 98 N9®RW. The well is in confidential
status as of the date of this report and it is unknown to the author if the well has been spud. Itis
uncertain at this time if this well will potentially impact the subject tract.

ZZ 9-9-99-3H (API No. 99999-99939):This horizontal well has a proposed surface location 977
feet FNL and 1,177 feet FWL in Lot 4 of Section 3, T. 98 N., R. 99 W. The well is in confidential
status as of the date of this report and it is unknown to the author if the well has beenispud. It
uncertain at this time if this well will potentially impact the subject tract.

Findings: There are currently producing well(s) within approximately 0.5 mile of the tract. There
may be potential for partial drainage of the subject tract by the 299999-8H and ZZ 9%6H wells.

The wellbore locations of the ZZ-99-99-9H, ZZ 9999-7H, and Moccasin Creek 98H producing
wells are within approximately 0.5 mile of the tract, and those wells comply with the standard 200
foot heel and toe setback regerinents from spacing unit boundaries established by the Oil and Gas
Commission for the Bakken and Three Forks Formations to protect offset tracts from drainage.

The Office of jurisdiction has established drainage cases for this tract.

53) Tract 9998:Mr. Y did not provide a legal description of this tract; thus,

its location

is unknown to the author. However, the author believes it is possible this tract should

have beeiract9998edd wvahsi cih i s described as Lots 3 &
Section 2,

T. 96 N., R. 96 W. The authoroés drainage ana

UU 99 3H (API No. 99 -999 99399): This horizontal well was drilled from a

surface - hole

location 500 feet FSL and 454 feet FEL in the SE/4SE/4 of Section 3, T. 96 N o
R.96 W.to a

bottom- hole location 4,518 feet north and 390 feet west from the wellhead in

Lot 1 of Section 3,

BLM MANUAL REL. NO.3-352
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T.96 N., R. 96 W. The well was spud on December 22, 2011, and completed in
the Bakken

Formation (Bakken pool) on March 17, 2012. The well i s active and has
produced 75,686 stock -tank barrels of oil through September 2012, from a
perforated interval 11,226  -15,178 feet (3,952 feet of perforations). The well
has an EUR of approximately 232,045 stock -tank barrels of oil, with a
corresponding est imated drainage area of 277 acres and a drainage radius of
1,071 feet.

UU 9911H (API No. 99 - 999 99911): This horizontal well was drilled from a

surface - hole location 305 feet FSL and 1,949 feet FWL in the SE/ASW/4 of
Section 14, T.96 N., R. 96 W.toa b ottom- hole location 9,983 feet north and
18 feet west from the wellhead in the NE/ANW/4 of Section 11, T. 96 N., R. 96

W. The well was spud on March 19, 2012, and completed in the Bakken Formation
(Bakken pool) on May 25, 2012. The well is active and has produced 68,451
stock - tank barrels of oil through September 2012, from a perforated interval
11,148- 20,836 feet (9,688 feet of perforations). The well has an EUR of
approximately 257,688 stock -tank barrels of oil, with a corresponding

estimated drainage area of 308 acres and a drainage radius of 628 feet.

UU 99 26H (API No. 99 - 999 99926): This horizontal well was drilled from a
surface - hole

location 1,456 feet FSL and 1,954 feet FEL in the NW/4SE/4 of Section 35, T.
97 N., R. 96 W.

to a bottom - hole locat ion 8,844 feet north and 260 feet west from the wellhead
in NW/4ANE/4 of

Section 26, T. 97 N., R. 96 W. The well was spud on July 2, 2010, and
completed in the

Bakken Formation (Bakken pool) on October 12, 2010. The well is active and
has produced

202,237 stock - tank barrels of oil through September 2012, from a perforated
interval 11,232 -

19,467 feet (8,235 feet of perforations). The well has an EUR of
approximately 388,261 stock -tank barrels of oil, with a corresponding
estimated drainage area of 463 acr es and a drainage radius of 1,025 feet.

UU 99 34H (API No. 99 - 999 99349): This horizontal well was drilled from a
surface - hole

location 1,036 feet FNL and 252 feet FWL in the NW/4NW/4 of Section 27, T. 97
N., R. 96 W.

BLM MANUAL REL. NO.3-352
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to a bottom - hole location 9,269 feet south and 3,679 feet east from the
wellhead in the SE/ASE/4

of Section 34, T. 97 N., R. 96 W. The well was spud on August 7, 2010, and
completed in the

Bakken Formation (Bakken pool) on October 25, 2010. The well is active and
has produced

154,482 stock -tank barrels of oil through September 2012, from a perforated
interval 11,348 -

20,623 feet (9,275 feet of perforations). The well has an EUR of
approximately 349,353 stock tank barrels of oil, with a corresponding
estimated drainage area of 417 acres and a drainage radius of 855 feet.

Findings: There are currently producing well(s) within approximately 0.5 mile of the tract.
There may be potential for partial drainage of the subject tract by the UBHO®@ell.

The BLM6s North Da ketwvedan Applieation for @érrhititocDeill (AP®s r e ¢
from the SS Corp drill the BB 9-00B-01H TF well to develop the Three Forks Formation in

this tract, and another APD for the CC1QH well to develop the Bakken Formation in this

tract. The drilling and copletion of either of these proposed wells will protect the Bakken Pool

in this tract from drainage.

BLM MANUAL REL. NO.3-352
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APPENDIX2-SUMMARY OF WELLSOG PETOPHYSI CAL &
INFORMATION WITHIN 0.5 MILE OF SUBJECT TRACTS

Drainage Drainage

Net Pay FVF RF EUR Perfs Area Radius
Case No. Tract No. Well Name QTQT  Well Location Sec-Twn-Rnt) Sw(%) u 633 {rb/stb) (%) (stbo) (ft) (acs) - Al (ft) - Rd
33 9999 ZZ 99-99-99-2H (active) SWSW  34-99-99 42 25 6 1.4 8 404295 9769 483 935
ZZ 99-99-99-1H(active) SWSW  34-99-99 42 25 6 1.4 8 439922 8025 525 1161
ZZ 99-99-3H (active) SWSW  34-99-99 42 25 6 14 8 314760 4331 376 1288
ZZ 99-34H (active) SESE  34-99-99 42 25 6 14 8 214992 4159 257 981
ZZ 99-99-2H(active) SESE  34-99-99 42 25 6 1.4 8 208356 4169 249 955
77 99-3H (active) SESE  3-98-99 42 25 6 14 8 224837 4192 268 1011
ZZ 9-9-99-4H (confidential) Lot 4 3-98-99 e eeeee e e e e e s e
ZZ 9-9-99-3H (confidential) Lot 4 3-98-99 e e e e s e e s e
53 9998 UU 99-3H (active) SESE  3-96-96 42 25 6 14 8 232045 3952 277 1071
UU 99-11H (active) SESW 14-96-96 42 25 6 1.4 8 257686 9688 308 628
UU 99-26H (active) NWSE 35-97-96 42 25 6 14 8 388261 8235 463 1025
UU 99-34H NWNW  27-97-96 42 25 6 14 8 349353 9275 417 855

BLM MANUAL REL. NO.3-352
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APPENDIX 3 - HISTORICAL PRODUCTION DATA
Case#33 Tract M9999

ZZ 99-99-99-2H Z7Z 99-99-99-1H
Sec. 34, T99N-R99W Sec. 34, T99N-R99W
API1 99-999-99992 API1 99-999-99991
Mo/Year Days STBO Mo/Year Days STBO
Jan-10 Jan-10
Feb-10 Feb-10
Mar-10 Mar-10
Apr-1C Apr-1C
May-1C May-1C
Jun-10 Jun-10
Jul-10 Jul-10
Aug-10 30 32,584 Aug-10 10 8,131
Sep-10 24 19,047 Sep-10 24  20,97¢
Oct-10 23 14,306 Oct-10 30 27,481
Nov-10 29 14,124 Nov-10 29 20,03:
Dec-10 30 11,189 Dec-10 29  15,60¢
Jan-11 31 9,921 Jan-11 31 10,791
Feb-11 27 9,214 Feb-11 27 9,433
Mar-11 29 8,77¢€ Mar-11 28 8,563
Apr-11 25 8,631 Apr-11 22 7,868
May-11 16 7,204 May-11 4 1,88¢€
Jun-11. 28 7,911 Jun-1.. 28  10,05:
Jul-11. 29 7,297 Jul-11. 31 9,918
Aug-11 29 7,87€ Aug-11 31 9,505
Sep-11 25 7,201 Sep-11 25 6,958
Oct-11 28 12,370 Oct-11 29 6,424
Nov-11 30 12,504 Nov-11. 29 11,447
Dec-11 31 11,739 Dec-11 31 8,594
Jan-12 30 10,12z Jan-12 29 7,588
Feb-12 29 9,923 Feb-12 29 8,532
Mar-12 31 9,454 Mar-12 31 8,64C
Apr-12 28 7,529 Apr-12 28 8,11C
May-12 31 6,800 May-12 31 8,572
Jun-12 30 6,398 Jun-12 30 8,29¢€
Jul-12 31 6,082 Jul-12 31 8,303
Aug-12 31 5,819 Aug-12 31 7,894
Sep-12 30 5,182 Sep-12 30 7,572
Oct-12 Oct-12
Total 269,203 Total 267,177

BLM MANUAL REL. NO.3-352



MS 31601 DRAINAGE PROTECTION MANUAL (PUBLIC)
IL-54

ZZ 99-99-3H ZZ 99-34H
Sec. 34, T99N-R99W Sec. 34, T99N-R99W
API 99-999-99993 API 99-999-99934
Mo/Year Days STBO Mo/Year Days STBO
Jan-10 Apr-09
Feb-10 May-09 24 12604
Mar-10 Jun-09 27 7771
Apr-1C Jul-09 30 5851
May-1C Aug-09 31 5532
Jun-10 18 11477 Sep-09 30 5079
Jul-10 22 10533 Oct-0¢ 26 3426
Aug-10 29 10481 Nov-09 30 4191
Sep-10 24 6863 Dec-09 31 3953
Oct-10 31 6623 Jan-10 24 2403
Nov-10 29 5430 Feb-10 27 3712
Dec-10 31 4854 Mar-10 1 4728
Jan-11 31 4926 Apr-1C 29 4299
Feb-11 28 4022 May-1C 30 4029
Mar-11 30 3876 Jun-10 30 3584
Apr-11 28 4893 Jul-10 31 3820
May-11 31 4149 Aug-10 31 3530
Jun-11 24 3810 Sep-10 25 2521
Jul-11 31 3468 Oct-10 31 3067
Aug-11 25 5032 Nov-10 30 2692
Sep-11 30 6034 Dec-10 28 2438
Oct-11 29 6389 Jan-11 31 2708
Nov-11 30 5250 Feb-11. 28 2211
Dec-11. 31 4842 Mar-11 31 2345
Jan-12 30 4266 Apr-11 30 2241
Feb-12 29 3758 May-11 23 1235
Mar-12 31 3712 Jun-11 29 1693
Apr-12 28 3314 Jul-11. 30 2139
May-12 31 3286 Aug-11. 31 2006
Jun-12 30 3079 Sep-11 30 2005
Jul-12 31 2980 Oct-11 29 1971
Aug-12 31 2756 Nov-11 30 2025
Sep-12 30 2554 Dec-1. 30 1899
Oct-12 Jan-12 31 1930
Total 142,657 Feb-12 29 1725
Mar-12 31 1781
Apr-12 30 1710
May-12 31 1710
Jun-12 30 1638
Jul-12 31 1652
Aug-12 31 1590
Sep-12 25 1441
Oct-12

Total 128,88t
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Z7Z 99-99-2H Z7Z 99-3H
Sec. 34, T99N-R99W Sec. 3, T98N-R99W
API 99-999-99929 API1 99-999-99939
Mo/Year Days STBO Mo/Year Days STBO

Apr-0¢ 5 1957 Jan-10
May-0¢ 31 7855 Feb-10

Jun-09 28 4454 Mar-10 30 1672€

Jul-09 31 4012 Apr-10 30 1098t
Aug-09 31 3698 May-1C 30 9705
Sep-09 30 2988 Jun-10 28 6998
Oct-09 31 2323 Jul-10 25 5552
Nov-09 20 1663 Aug-10 31 5633
Dec-09 10 997 Sep-10 30 4606
Jan-10 22 3696 Oct-10 31 4246
Feb-10 26 2759 Nov-10 30 3706
Mar-10 31 2030 Dec-10 31 3425
Apr-1C 30 1810 Jan-11 31 2988
May-1C 31 1764 Feb-11 28 2115
Jun-10 30 1719 Mar-11 31 2121

Jul-10 30 1321 Apr-11 30 1955
Aug-10 20 1985 May-11 10 3438
Sep-10 30 1910 Jun-11. 27 7419
Oct-10 31 1656 Jul-11. 31 5695
Nov-10 26 1418 Aug-11. 31 5720
Dec-10 31 1527 Sep-11 30 4761
Jan-11 31 1440 Oct-11 31 4986
Feb-11 28 1252 Nov-11 30 4833
Mar-11 31 1328 Dec-11 31 4728
Apr-11 30 1253 Jan-12 31 4423
May-11 26 990 Feb-12 29 3796
Jun-11. 30 1120 Mar-12 31 3698

Jul-11. 31 1164 Apr-12 30 3710
Aug-11. 31 1117 May-12 30 3452
Sep-11 30 1087 Jun-12 29 3282
Oct-11 30 1019 Jul-12 31 3443
Nov-11 30 1075 Aug-12. 30 2968
Dec-11 31 1059 Sep-12 30 2930
Jan-12 31 1015 Oct-12

Feb-12 29 924 Total 154,04:
Mar-12 31 973

Apr-12 30 941
May-12 31 934

Jun-12 30 878

Jul-12 31 891
Aug-12 31 915

Sep-12 30 875

Oct-12

Total 75,792
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Case #53 Tract M9998

UuU 99-3H Uu 99-11H
Sec. 3, T96N-R96W Sec. 14, T96N-R96W
API1 99-999-99399 API1 99-999-99911
Mo/Year Days STBO Mo/Year Days STBO

Jan-10 Jan-10
Feb-10 Feb-10
Mar-10 Mar-10
Apr-1C Apr-1C
May-1C May-1C
Jun-10 Jun-10
Jul-10 Jul-10
Aug-10 Aug-10
Sep-10 Sep-10
Oct-10 Oct-10
Nov-10 Nov-10
Dec-10 Dec-10
Jan-11 Jan-11
Feb-11 Feb-11.
Mar-11 Mar-11
Apr-11 Apr-11
May-11 May-11
Jun-11 Jun-11
Jul-11. Jul-11.
Aug-11. Aug-11.
Sep-11 Sep-11
Oct-11 Oct-11
Nov-11 Nov-11
Dec-11 Dec-11
Jan-12 Jan-12
Feb-12 Feb-12
Mar-12 15 5,065 Mar-12
Apr-12 30 18,118& Apr-12
May-12 31 15,192 May-12 31 3,472
Jun-12 30 10,497 Jun-12 30 21,724
Jul-12 31 10,690 Jul-12 31 15,897
Aug-12 31 9,754 Aug-12 31 13,991
Sep-12 30 6,37C Sep-12 30 13,367
Oct-12 Oct-12

Total 75,686 Total 68,451
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UuU 99-26H
Sec. 35, T97N-R96W
API 99-999-99926

Mo/Year Days
Jun-09
Jul-09
Aug-09
Sep-09
Oct-0%
Nov-09
Dec-09
Jan-10
Feb-10
Mar-10
Apr-1C
May-1C
Jun-10
Jul-10
Aug-10
Sep-10
Oct-10 23
Nov-10 30
Dec-10 31
Jan-11 31
Feb-11 27
Mar-11 31
Apr-11 30
May-11 31
Jun-11 26
Jul-11. 15
Aug-11 31
Sep-11 30
Oct-11 31
Nov-11 30
Dec-1.. 31
Jan-12 31
Feb-12 29
Mar-12 31
Apr-12 30
May-12 31
Jun-12 30
Jul-12 31
Aug-12. 31
Sep-12 30
Oct-12
Total

BLM MANUAL

STBO

20402
1944¢
14318
11818

8322
7268
7374
8473
7034
2709

11118

9684
8978
7335
7294
7260
6392
6163
2524
7291
5696
5312
5097
4931

202,237

UU 99-34H
Sec. 27, T97N-R96W
APl 99-999-99349
Mo/Year Days

Jun-09
Jul-09
Aug-09
Sep-09
Oct-0%
Nov-09
Dec-09
Jan-10
Feb-10
Mar-10
Apr-1C
May-1C
Jun-10
Jul-10
Aug-10
Sep-10
Oct-10
Nov-10
Dec-10
Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11
Jul-11.
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11
Jan-12
Feb-12
Mar-12
Apr-12
May-12
Jun-12
Jul-12
Aug-12
Sep-12
Oct-12

13
28
31
30
31
17
28
24
30
26
29
31
29
28
31
30
31
30
31
31
30

Total

STBO

2856
1707C
13904

9782

7592

5345
11972

9694

8733

6979

7763

7830

6517

6681

3763

3315

2361

0

4508

4874

8180

154,48:
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APPENDIX 4 - DECLINE -CURVE ANALYSES

100,000 { 404 795 bl

10,000

Time (yra)

Decline curve analysis for the ZZ-@3-99-2H well located in Section 34,
T.99 N.,, R. 99 W.
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Decline curve analysis for the ZZ-@9-99-1H well located in Seuin 34,
T.99N.,, R. 99 W.
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Decline curve analysis for the ZZ-99-3H well located in Section 34, T. 99 N.,

R. 99 W.
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Decline curve analysis for the ZZ-33H well located in Section 34, T. 99 N.,
R. 99 W.
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Decline curve analysis for the ZZ-@9-2H well located in Section 34, T. 99 N.,

R. 99 W.
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Decline curve analysis for the Moccasin Creel38Bwell located in Section 3,
T.98 N,, R. 99 W.
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Decline curve analysis for the UU-3¥ well located in Section 3, T. 96 N.,
R.96 W.
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