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ADMINISTRATIVE APPLICATION CHECKLIST

THIS CHECKLIST 1S MANDATORY FOR ALL ADMINISTRATIVE APPLICATIONS FOR EXCEPTIONS TO DIVISION RULES AND REGULATIONS
WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE

Application Acronyms:
[NSL-Non-Standard L tion] [NSP-Non-Standard Proration Unit] [SD-Simultaneous Dedication]

[DHC-Downhole Commingling] [CTB-Lease Commingling] [PLC-Pool/Lease Commingling]
[PC-Pool Commingling] [OLS - Off-Lease Storage] [OLM-Off-Lease Measurement]
[WFX-Waterflood Expansion] [PMX-Pressure Maint Exp ]
[SWD-Salt Water Disposal] [IPIl-InJectlon Pressure Increase]

[EOR-Qualified Enhanced Qil Recovery Certification] [PPR-Positive Production Response]
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(31 SUBMIT ACCURATE AND COMPLETE INFORMATION REQUIRED TO PROCESS THE TYPE 7
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[4] CERTIFICATION: Ihereby certify that the information submitted with this application for administrative
approval is accurate and complete to the best of my knowledge. I also understand that no action will be taken on this
application until the required information and notifications are submitted to the Division.

Note: t must Le rl d by Individuafl with nj fnagaﬁal and/or supervisory capacity.
Amithy Crawford g ]  Regulatory Analyst 9/2712016
Print or Type Name Sighature U Vv Title Date

acrawford@cimarex.com
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CIMAREX

CIMAREX ENERGY COMPANY
600 N. Marienfeld Street
Suite 600

Midland, TX 79701

9/27/2016

Attn;  New Mexico Qil Conservation Division
1220 S. St. Francis Dr.
Santa Fe, NM 87505

Subject: Application to Downhole Commingle
Adrianne 6 Federal #1
30-015-34319

Enclosed is the original from C-107A (Application to Downhole Commingle) for the well mentioned above. The
well was originally drilled to the Morrow Formation. Cimarex proposes to set a CIPB above the Morrow
formation and recomplete and commingle the well in the Cisco Canyon and Wolfcamp Formations.

Please contact me if you have any questions or need any additional information.

Thank you!

A&ithy Craw&rd 6

Regulatory Analyst
432-620-1909
acrawford@cimarex.com




Cimarex Energy Co.

202 S. Cheyenne Ave.

Suite 1000

Tulsa, Oklahoma 74103-4346
PHONE: 918.585.1100

FAX: 918.585.1133

Michael McMillian

Oil Conservation Division

New Mexico Department of Energy,
Minerals and Natural Resources
1220 South Saint Francis Drive
Santa Fe, New Mexico 87505

Re: Adrianne 6 Federal 1
API 30-015-34319

Section 6, Township 25 South, Range 26 East, N.M.P.M.

Eddy County, New Mexico.

Dear Mr. McMiillian:

CIMAREX

The Adrianne 6 Federal 1 well is located in the NW/4 of Sec. 6, 25S, 26E, Eddy County NM.

Cimarex is the operator of the NW/4 of Sec. 6, 25S, 26E, Eddy County, NM as to all depths from the
surface of the earth to the base of the Morrow formation. Ownership in the W/2 is common as to all

depths from the surface of the earth to the base of the Morrow formation.

Sincerely,

Caitlin Pierce
Production Landman

cpierce@cimarex.com
Direct: 432-571-7862




District I State of New Mexico Form C-107A

1625 N. French Drive, Hobbs, NM 88240 Energy, Minerals and Natural Resources Department Revised June 10, 2003
District 1T
1301 W, Grand Avere, Artsia, NM 88210 Qil Conservation Division APPLICATION TYPE
District 111 1220 South St. Francis Dr. X _Single Well
1000 Réo Brazos Road, Azice. NM 87410 Santa Fe, New Mexico 87505 Establish Pre-Approved Pools
District IV . EXISTING WELLBORE
1220'S. St Francis Dr., Santa Fe, NM 87505 APPLICATION FOR DOWNHOLE COMMINGLING X  Yes No
Cimarex Energy Co. of Colorado 600 N. Marienfeld St., Ste. 600; Midland, TX 79701
Operator Address
Adrianne 6 Federal 001 C/D-6-25S-26E Eddy
Lease Well No. Unit Letter-Section-Township-Range County
OGRID No. Property Code APINo._ 30-015-34319  Lease Type: _X Federal State Fee
DATA ELEMENT UPPER ZONE LOWER ZONE
Sage Draw; Wolfcamp, East

Pool Name (Gas) White City; Penn (Gas)

Pool Code 96890 87280

Top and Bottom of Pay Section

(Perforated or Open-Hole Interval) 8,446’ — 9,954’ 10,090°-10,303’

Method of Production )

(Flowing or Artificial Lift) Flowing Flowing

Bottomhole Pressure

(Note: Pressure data will not be required if the bottom

perforation in the lower zone is within 150% of the

depth of the top perforation in the upper zone) Within 150% of top perf Within 150% of top perf

Oil Gravity or Gas BTU Oil: 51.8° API Oil: 53.5° API

(Degree APL or Gas BTU) Gas: 1225.8 BTU dry / Gas: 11424 BTU dry / 1122.6
1204.6 BTU wet @ 14.73 psi BTU wet @ 14.73 psi

Producing, Shut-In or
New Zone New Zone New Zone
Date and Oil/Gas/Water Rates of
Last Production.

(Note: For new zones with no production history, Date: N/A Date: N/A

applicant shall be required to attach production

estimates and supporting data.) Rates: 43 BOPD, 1,439 Rates: 12 BOPD, 406
MCFPD, 343 BWPD MCFPD, 97 BWPD

Fixed Allocation Percentage Oil Gas Oil Gas

(Note: If allocation is based upon something other 78 78 22 22

than current or past production, supporting data or

explanation will be required.)

ADDITIONAL DATA
Are all working, royalty and overriding royalty interests identical in all commingled zones? Yes__ X No
If not, have all working, royalty and overriding royalty interest owners been notified by certified mail? Yes No
Are all produced fluids from all commingled zones compatible with each other? Yes___ X No
Will commingling decrease the value of production? Yes No X

If this well is on, or communitized with, state or federal lands, has either the Commissioner of Public Lands

or the United States Bureau of Land Management been notified in writing of this application? Yes. X No
NMOCD Reference Case No. applicable to this well: DHC-3390
Attachments:

C-102 for each zone to be commingled showing its spacing unit and acreage dedication.
Production curve for each zone for at least one year. (If not available, attach explanation.)

For zones with no production history, estimated production rates and supporting data.

Data to support allocation method or formula.

Notification list of working, royalty and overriding royalty interests for uncommon interest cases.
Any additional statements, data or documents required to support commingling.

PRE-APPROVED POOLS

If application is to establish Pre-Approved Pools, the following additional information will be required:

List of other orders approving downhole commingling within the proposed Pre-Approved Pools

List of all operators within the proposed Pre-Approved Pools

Proof that all operators within the proposed Pre-Approved Pools were provided notice of this application.
Bottomhole pressure data.

I hereby certify that the i ove is true and cgmplete to the best of my knowledge and belief.

TITLE__ Regulatory Analyst DATE__9/27/16

TYPE OR PRINT NAME Amithy Crawford TELEPHONE NO._ 432-620-1909

E-MAIL ADDRESS acrawford@cimarex.com



































































































































































W‘ CONFIDENTIAL. June 30, 2016
Production Operations — Carlsbad Region, Permian Basin

Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled
Allocation Assessment in White City, Eddy County, NM

Purpose

The present production allocation field study has been conducted by Cimarex Energy for the U.S.
Bureau of Land Management (BLM) in support of the commingling applications for the company’s
upcoming Ciscamp completion program in the White City area. Cimarex is seeking BLM'’s
consideration and acceptance of the herein recommended production allocation methodology,
as well as, the approval of the commingling permit and proposed allocation factors for the Chosa
Draw 27 Federal 1 (APIl: 30-015-32918) upcoming recompletion.

Scope

The prospective area of interest (AOI) is located in and around Cimarex’s White City field area,
in Eddy County, New Mexico. The area is specifically centered within Township 22S, Range 24E
(T22S-R24E) and Township 255, Range 28E (T25S-R28E) as shown in Exhibit 1. The main
completion targets are the Cisco Canyon and the Wolfcamp formations, widely known as
“Ciscamp” when completed together. Cimarex has approximately 46 prospective Ciscamp
vertical well recompletions within its leasehold in the AOI (Exhibit 6A and 6B). Of these, 36 wells
are located in the heart of White City, mostly within T24S-R26E and T255-R26E (Exhibit 6C).

Introduction

Allocation of hydrocarbons producing together from different geologic sources of supply and
sharing the same wellbore (commingling) has always been an important part of the petroleum
industry. This practice is defined as the process of assigning the portions of the total commingled
stream to each contributing formation. Allocation has many benefits (e.g. allows for the
optimization of production resources, and the maximization and acceleration of oil and gas
recovery), but it also has several challenges that need to be addressed in order to minimize data
uncertainty. This study assesses how allocation factors have been established in the past in the
study area and how well it ties to individually measured performance. The study also
recommends an alternative suitable allocation method that addresses the known challenges and
captures reservoir properties and reserves potential of each formation. Transparency and
regulatory compliance are also fundamental criteria considered in the proposed methodology.

Objective

The objective of this study is to develop and recommend a sound production allocation
methodology for commingled Cisco Canyon and Wolfcamp completions. The approach
incorporates formation quality and/or potential reserves expectations validated and adjusted
using zonal production and/or test data. The ultimate goal is to protect both royalty and working
interest owners by maximizing the enhanced ultimate recovery of oil, gas and NGLs from the
prospective wells, while also reducing uncertainty of zonal cumulative production data.
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Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled
Allocation Assessment in White City, Eddy County, NM

Eventually, more accurate production records translates into better hydrocarbon exploration and
exploitation practices and results, as it enables for the proper assessment of drainage and
depletion in the zones of interest.

Highlights

There are more than 10 vertical wells currently completed in the Ciscamp within the AOI. In
addition, Cimarex plans to recomplete more than 40 additional wells in the Ciscamp in the next
5 years. The average enhanced ultimate recovery (EUR) from analogs in the area is: 1.6 BCF, 42
MBO and 86 MBBIs of NGL per well; or approximately 74 BCF, 1.9 MMBO, 3.9 MMBBIs of NGL for
the 46-well recompletion program. The next proposed Ciscamp recompletion is the Chosa Draw
27 Federal 1. Details of this opportunity are discussed later in this report.

As shown in this study, the ability to simultaneously complete and produce the target formations
from the start further enhances ultimate hydrocarbon recovery and significantly increases the
feasibitity of the Cimarex’s proposed multi-well recompletion program.

Challenges of Allocation of Wellbore Commingled Production

Correct contribution allocation determination is critical as it affects gas reserves assessment and
future reservoir development. However, implementing the proper methodology for such
allocation can be difficult. Production logging surveys (PLS) can be used to estimate the right
production contribution by zone; however, the estimation obtained from such surveys is only
valid for steady-state reservoir and wellbore flow conditions and at a particular decline period in
the life of the well. During normal reservoir depletion, the parameters affecting production
allocation can change with time depending on multiphase flow regime, pressure and formation
properties and completed flow units’ deliverability. Combination of stimulated and no or barely
stimulated zones also pose a challenge. Therefore, reservoir quality parameters and reserves
potential could be a useful toolbox to establish and further adjust production allocation factors,
when combined with production logs, or when possible, individual flow tests.

Handling of Existing Rate Contribution from Proven Developed Producing (PDP) Zone(s)
In cases when the current producing (PDP) zone(s) in a proposed recompletion has or have
attractive remaining reserves, the operator will make its best effort not to abandon such zone(s)

via temporary or flow-through composite bridge plug. In these cases, and for each of the
produced hydrocarbon streams, Total Flowrate is given by:

Total Well Flowrate = New Completion Zone(s) Flowrate + PDP Zone(s) Flowrate | {Eq.1.1)
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Production Operations — Carlsbad Region, Permian Basin

Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled
Allocation Assessment in White City, Eddy County, NM

where the PDP Zone(s) Flowrate can be established using its/their historic production trend or
via Production Logging Survey (PLS), once production from this or these zone(s) has or have been
re-established, drilled-out CBP or confirmed by PLS, by following the herein proposed allocation
procedure.

In terms of % Allocation Contribution Factors:

Total {100%) Well Contribution = % Contribution from Cisco Canyon +

% Contribution from Wolfcamp + % Contribution from PDP Zone(s) (Eq.1.2)

In those cases where the existing PDP Zone(s) is or are abandoned or non-productive, then:

Flowrate or % Contribution from PDP Zone(s) = 0

Total Well Flowrate = Cisco Canyon Flowrate + Wolfcamp Flowrate (Eq.1.3)

or in terms of % Contribution:

Total (100%) Well Contribution = % Contribution from Cisco Canyon +

% Contribution from Wolfcamp (Eq.1.4)

Proposed Initial Production Allocation Methodology for New Completion Zone(s)

A comprehensive allocation procedure for the New Completion Ciscamp Zone(s) has been
developed and is herein proposed for BLM’s approval consideration {see Figure 1). The proposed
approach honors the Remaining Recoverable Gas In Place (RRGIP) of each new target formation
(in case it has prior cumulative production) and provides a path to further validate or adjust the
established allocation factors (Figure 2). Incorporating reservoir quality and expected recovery
into the allocation formula mitigates data uncertainty caused by short-term and unstable
wellbore conditions during initial frac flowback period. This approach more accurately captures
the potential reserves contribution by each of the wellbore-commingled formations during the
well lifespan rather than the rate contribution during a short production timeframe. Figure 1
describes the proposed allocation procedure to be applied to establish the contribution from the
New Completion Zone(s).

Further Validation and Adjustment of Allocation Factors and Zonal Flowrates

Cimarex is proposing a clear path to further validate and/or adjust the initial or currently
established allocation factors, if or when needed. This process, described in Figure 2, consists of
monitoring well performance, running a Production Log Survey (PLS) within the first six months
of the downhole commingling after the frac load recovery period; and also later if necessary.
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Production Operations — Carlsbad Region, Permian Basin
Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled

Allocation Assessment in White City, Eddy County, NM

Figure 1: Process Flowchart for Calculation of Initial Production Allocation Factors (for the New
Completion Zone(s)

Assess Petrophysical properties of Calculate Hydrocarbon Pore
each formation (PHIA, Sw, Net Pay) Volume (HCPV) for each new
target formation

) . . Estimate Remaining Recoverable Gas In Place
Estimate Potential Volumetric (RRGIP) reserves for each new target zone (To
Recoverable Gas In Place account for prior Cum. Production from any of
Reserves (RGIP) for each of the the new interval(s):
new target formations
RRGIP = RGIP — CUM_Gas

Calculate Initial Production Allocation

Factors for the New Completion Zone(s) Submit recommended Initial Production

based on Reserves Potential Ratio for Allocation Factors (based on each formation
each Formation: RRGIP Ratios) to BLM for approval

- Include reserves estimations’ supporting

Cisco_Ratio = RRGIP_Cisco / RRGIP_Total evidence (e.g. log sections, petrophysical

analysis, HCPV or Isopach maps, etc.)
Wolfcamp_Ratio = 1 — Cisco_Ratio

With BLM’s Approval, implement
Initial Production Allocation Factors
for the New Completion Zone(s)
(based on each formation’s
RRGIP_Ratio)
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Production Operations — Carlsbad Region, Permian Basin
Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled
Allocation Assessment in White City, Eddy County, NM

Figure 2: Process Flowchart for Validation and Adjustment of Production Allocation Factors

Allocation Factors Validation:
Within the first 6 months of commingling (stabilized flow
period), conduct Production Logging Survey (PLS) to validate
Production Contribution from each commingled stream

If zonal production contribution based on PLS is
within 15% of the Established Allocation Factors:

Yes No

v

Continue to implement the
Established Production
Allocation Factors

Adjust Allocation Factors for All Contributing
Zones (Newly Completed and PDP Zone(s))
based on PLS results. Update % Allocation

contributions using Eq. 1.2 and PLS. Submit to
BLM for approval of adjusted Allocation
Factors. Send copies of PLS to BLM

With BLM’s Approval, Implement
Adjusted Allocation Factors

. Well Production Performance Monitoring:

Run additional Ves

Production Log <«—| If actual production trend varies significantly from
survev (PLS) expected performance at the operator’s discretion,

and before reaching exponential or terminal decline:

No

Continue to implement Established
Production Allocation Factors to the
end of well life
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Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled
Allocation Assessment in White City, Eddy County, NM

Using the allocation equation (Eq. 2) and substituting the terms with actual production flowrates
measured independently by zone and the estimated RRGIP for the Wolfcamp BCDE and the Cisco
Canyon, results in:

Wolfcamp BCDE Allocation Factor:

1,095 MCFD 4,515 MMCF

89.8% = > = 89.0%
' 1,220 MCFD 5,075 MMCF | )
Actual Measured \—Y—J Y . o
Contribution Factor  Measured Prod. Estim. Remaining Predicted Contrlbu-tlon
Rates Recoverable Reserves (proposed Allocation

Factor)

Cisco Canyon Allocation Factor:

Cisco Canyon Prod. Allocation Factor = 100 — Wolfcamp Prod. Allocation Factor
% Alloc. Factor = 100% — 89.8% = 10.2%

As can be observed, Actual Measured Flowrate Contribution Ratio is proportional to the Reserves
Ratio (Predicted Contribution Ratio) of the zone of interest. The currently established allocation
factors in the Trinity 20 Federal 1 well are indeed 90% for the Wolfcamp BCDE and 10% for the
Cisco Canyon, matching closely the results obtained using the proposed reserves ratio
methodology.

The RRGIP (RGIP — Cum Gas) is calculated using a Hydrocarbon Pore Volume (HCPV) assessment,
an estimated drainage area of 10 acres, and an 85% recovery factor. The used net pay cut-offs
are Avg. PHI > 10% and Sw < 25%. The HCPV, defined as hydrocarbon saturation (1-Sw) * Average
porosity (PHIA) * Net Pay (h), has been mapped honoring offset subsurface data in the area and
geologic interpretation (Exhibits 7 and 8). If the proposed commingling intervals have no prior
cumulative production, then RRGIP = RGIP.

Alternative Validation of Estimated Allocation Factors

An alternate validation method of the proposed allocation factors can also be implemented using
RRGIP ratios tied to historically established Allocation Factors in five nearby Ciscamp Analogs in
the area, which are based on production logging and in a few cases, on individual zonal
production. These factors have been, in some cases, adjusted through time, based on newly
obtained production logging data (see Exhibit 11).
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Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled
Allocation Assessment in White City, Eddy County, NM

The alternate method is not intended for establishing the Initial Allocation Factors, but rather, as
a means to confirm and/or further adjust the established allocation factors when no zonal test
or production logs are available for any valid reason.

The approach is based in a correlation of historically established Cisco Canyon cumulative
allocation factors and Hydrocarbon Pore Volume (HCPV) or RRGIP in the five Ciscamp analogous
wells (Exhibits 13 and 14). RRGIP is preferred as it accounts for any prior cumulative production
in a given well (Exhibit 12) including rock quality. There is a very good fit in the correlation
between % Cisco Established Allocation Factors and RRGIP, with over 93% fit. (Exhibit 14)

The five Ciscamp analog wells were chosen due to their proximity and similarity of completion
and formation properties as many of the prospective Ciscamp recompletions in the area. There
are also a few solo Cisco Canyon and solo Wolfcamp vertical producers in the area that could
provide additional insights on the production performance of such wells and reservoir thickness
and quality. Map location, log cross-section, and production performance curves are included in
Appendix B and C, as requested by BLM.

Commingling Considerations

For the most part, well spacing in the proposed commingling formations is the same, as well as
public interest. Formations to be commingled are both sweet and have the same pore pressure
gradient (~0.45 psi/ft). Both zones are located structurally right on top of the other. As shown in
the stratigraphic cross section in Exhibit 9, the Cisco Canyon sits right below the Wolfcamp and
above the Strawn intervals at an average depth of 10,400 ft. The datum depth of the Wolfcamp
is approximately 9,600 ft. and is composed of the A, B, C, D and E intervals; some of which are
undeveloped in parts of the field. In general, the deeper Cisco Canyon reservoir has lower rock
quality development and lower productivity, making commingled completions cost-effective and
justified to enable developing its reserves.

Early Commingling Justification

The Cisco Canyon combined with the Wolfcamp formation have been historically successful
recompletion targets in the AQOI. One of the main reasons of this success has been the ability to
complete and flowback both formations together from the beginning. Specially because, in many
cases, the wells have 7” casing which further prevents the well to naturally flow up the annular
space, as the gas flow velocities in the annulus are far below the critical rate (see example in
Exhibits 4 and 5). Even in smaller wellbores, dual-completions are not as efficient, resulting in
lifting energy loss and the inability to optimize artificial lift. Therefore, completing and
commingling both zones and installing artificial lift equipment from the start facilitates faster frac
load flowback and improves reserves recovery efficiency, minimizing formation damage and
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Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled
Allocation Assessment in White City, Eddy County, NM

extending the life of the well. Stimulation of the two zones back-to-back is also cost efficient, as
well as, practical to flowback and operate. Besides, the synergy between both zones enhances
unloading efficiency and ultimately the recovery of hydrocarbons from both reservoirs, especially
that of the deeper and tighter Cisco Canyon. On the other side, the inability to complete and
commingle these zones from the start, in most cases, will discourage pursuing the Cisco Canyon,
potentially leaving behind average reserves of over 500 MMCF, 12 MBO and 26 MBBIs of NGL.

An example of commingling synergy and enhanced lifting capacity can be observed in the Trinity
20 Federal 1 Ciscamp producer. This well was recompleted in the Cisco and the Wolfcamp zones
in September 2014 and both streams were produced independently for more than a year. The
Cisco was flown through tubing while the Wolfcamp flowed through the annulus. A total average
rate 1,013 mcf/d was produced right before commingling, with only nearly 10% of this gas
contributed by the Cisco Canyon during the stand-alone period. As can be seen in Exhibit 16A,
production from the Cisco Canyon was unstable and erratic throughout this flow period, with
clear indication of fluid loading and severe slugging. After commingling both zones by the end of
2015, the combined stream averaged 1,380 mcf/d, a gas rate increase of over 36%. The
contribution from the Cisco more than doubled, but more importantly, the overall production
decline rate was flattened {Exhibit 16A and 16B), resulting in extended well lifespan and added
hydrocarbon reserves uplift, besides cost effective operations.

Next Proposed Ciscamp Recompletion - Chosa Draw 27 Federal 1

Cimarex plans to recomplete the Chosa Draw 27 Federal 1 well (APl: 30-015-32918) to the Lower
and Middle part of the Cisco Canyon and the Wolfcamp. The well is located 330’ FNL & 1980’ FEL,
Sec. 27, T255-R26E, and has mainly produced from a highly permeable carbonate interval in the
upper part of the Cisco Canyon, with a slight contribution from the Morrow. The upper Cisco was
stimulated with a small acid job (not frac’d). Cumulative production to date is 496 MMCF, of
which 485 MMCEF are attributed to the Upper Cisco Canyon. The well is blown down once per
month and makes approximately 85 MCF/month (See Exhibit 1). The new Cisco Canyon and
Wolfcamp zones will be added to the existing producing ones. The Morrow will be isolated with
a flow-thru composite bridge plug to allow for future production contribution. The proposed
Ciscamp recompletion will be performed with 7-stage frac job, two of which will be in the Cisco
Canyon (See Exhibit 3). A detailed recompletion and workover procedure is included in Appendix
D.

Cimarex plans to commingle both zones immediately after completion. Commingling these
formations from the beginning will ultimately allow for more efficient artificial lift and faster frac
flowback recovery; in turn, minimizing formation damage and increasing recovery by extending

9|Page



W CONFIDENTIAL. June 30, 2016
Production Operations — Carlsbad Region, Permian Basin

Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled
Allocation Assessment in White City, Eddy County, NM

the life of the well. As observed earlier in the Trinity 20 Federal 1 case (Exhibit 16A), the
commingling synergy between the Ciscamp streams will significantly improve liquid unloading by
maintaining higher and more stable critical velocities for an extended period.

With the ability to commingle production from these formations, the remaining recoverable
reserves are expected to be 368 MMCF and 1,409 MMCF from the Cisco Canyon (Middle and
Lower) and the Wolfcamp BCD respectively (1,777 MMCF total). Total associated oil and NGL
reserves are 54 MBO and 95 MBbls of NGL respectively (See Exhibit 15). In this case, the well
spacing in both formations is the same (320 acres), as well as public interests (100% working
interest and 79.375002% net royalty interest). Both formations are sweet.

Proposed Initial Production Allocation Factor for the Chosa Draw 27 Federal 1

Based on the herein proposed Allocation Methodology, the Initial Allocation Factors for the New
Completion Zones are estimated as follows:

Wol % Alloc. Factor = LAy MuCE 79%
olfcamp % Alloc. Factor = 1777 MMCE — 0

Cisco Canyon % Alloc. Factor = 100% — 79% = 21%

Cimarex intends to set a flow-through composite bridge plug 50’-100" uphole of the current
deeper producing zone (Morrow) in order to allow for future recovery of any remaining reserves
in this zone, while also eliminating the concern of potential reserves loss due to cross-flow caused
by depletion. Because this Morrow (PDP) zone already has an established production trend, the
amount of production from this formation is expected to yield approximately 3 mcf per month.
However this rate contribution will be confirmed via production log and following the herein
proposed production allocation methodology to further adjust the PDP and the New Zones
flowrate contributions using Eq. 1.2.

Recommendations
Based on the presented supporting evidence and potential benefits, Cimarex recommends BLM
to consider granting:

1. The acceptance of the proposed production allocation methodology developed in this
study, to be implemented in future Ciscamp completions in the scope area.

2. The approval of the commingling permit for the Chosa Draw 27 Federal 1 well proposed
Ciscamp recompletion, as wells as, the recommended initial allocation factors of 21% for
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the Cisco Canyon and 79% for the Wolfcamp, based on the methodology developed in this
study.

Enclosed with this report are the “Downhole Commingling Applications” and supporting
documents filed before BLM and the NMOCD.
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Supporting Evidence and Exhibits Description

Exhibit 1 shows an area map for the offset Cisco Canyon and Wolfcamp recompletions near the
Chosa Draw 27 Fed 1 indicated by the red star. It can be seen that the offset recompletions
include the Liberty 24 Fed 2, Federal 13 Com 2, Federal 13 Com 3, Federal 13 Com 6, Gadwall 18
Fed Com 1, and Trinity 20 Fed Com 1.

Exhibhit 2 shows the production from the Chosa Draw 27 Fed 1 throughout the life of the well.
The production plot on the left side of the slide shows the production allocated to the Morrow
zone, and the production plot on the right side of the slide shows the production allocated to the
Cisco Canyon zone. The graph at the bottom of the slide summarizes the cumulative production
from both zones by year.

The left wellbore diagram shown in Exhibit 3 is the current wellbore diagram for the Chosa Draw
27 Fed Com 1. The right wellbore diagram is the proposed wellbore diagram for the Chosa Draw
27 Fed Com 1. It can be seen from this wellbore diagram that the majority of the perfs for this
recompletion (including all of the Wolfcamp perfs) will be in 7” casing. We also intend to run gas
lift valves in this well, which would not be possible if we were to flow the Wolfcamp zone up the
casing and produce the Cisco Canyon up the tubing.

Exhibit 4 shows the Coleman equation for critical rate. To the left is the hydraulic diameter and
cross sectional area of 2-3/8” thg, 2-7/8” tbg, a 4-1/2” csg x 2-3/8” tbg annulus, and a 7” csg x 2-
3/8” tbg annulus. You can see from equation 3 that the critical gas flow rate is directly
proportional to the cross sectional flow area indicated by the A in the numerator in equation 3.

Exhibit 5 shows the results of the Coleman equation for the Chosa Draw 27 Fed Com 1. Offset
wells began flowing at 2,100 psi surface pressure (2,086 psi on the Trinity 20 Fed Com 1
specifically). At our expected IP of 2.096 MMCFD we would be significantly above critical rate in
2-3/8” tubing or in 2-7/8” tubing. In a 4-1/2” x 2-3/8” annulus we would be slightly below critical
rate, and it is likely that we could get the well would flow, but the well would be slugging.
However, in a 7” x 2-3/8” annulus we would be more than 4 times below what our critical rate
needs to be, so there is no possible way that the well would flow.

Exhibit 6 shows the names of 46 additional wells in White City that could potentially be Ciscamp
recompletions if the Chosa Draw 27 Fed Com 1 is successful.

Exhibit 7 shows a map of hydrocarbon pore volume (Hydrocarbon saturation multiplied by
porosity multiplied by thickness) for the Cisco Canyon formation. This map also shows the
location of the recompletions where Cisco Canyon and Wolfcamp are commingled. The net pay
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Field Study: Cisco Canyon and Wolfcamp (Ciscamp) Commingled
Allocation Assessment in White City, Eddy County, NM

cutoffs used to generate this map were average porosity > 10% and  average water saturation
< 25%.

Exhibit 8 shows a map of hydrocarbon pore volume for the Wolfcamp B, C, and D. Again, the net
pay cutoffs used to generate this map were average porosity > 10% and average water saturation
< 25%.

Exhibit 9 shows a cross section of the top of the Wolfcamp B to the top of the Strawn zones,
whereas

Exhibit 10 shows the same cross section and wells zooming in from the top of the Cisco Canyon
to the top of the Strawn zone in the nearby, analogous recompletions where the Cisco Canyon
and Wolfcamp zones are commingled. These recompletions include the Chosa Draw 27 Fed Com
1, Liberty 24 Fed 2, Federal 13 Com 3, Federal 13 Com 2, Federal 13 Com 6, and Gadwall 18 Fed
Com 1.

Exhibit 11 shows the API number, well name, current producing zones, starting production date,
cumulative gas production allocated to the Cisco Canyon formation, cumulative gas production
allocated to the Wolfcamp formation, total cumulative gas from both zones, and the allocation
factor used. The bottom row shows the Chosa Draw 27 Fed Com 1 which began producing from
the Cisco Canyon in February 2004 and has produced a cumulative 484,499 mcf.

Exhibit 12 shows each of the offset wells shown on the previous Exhibit, the date that the Cisco
Canyon began production, the cumulative gas produced from the Cisco Canyon, the original gas
in place, remaining gas in place at an 85% recovery factor, and remaining Cisco Canyon reserves
based on a 10 acre drainage radius, 10% porosity cutoff, and 25% water saturation cutoff, the
allocated gas volumes from the Cisco Canyon, and the net pay, average porosity, average water
saturation, and hydrocarbon pore volume estimated from the hydrocarbon pore volume map. It
can be seen from this exhibit that the remaining Cisco Canyon reserves is expected to be 368
MMCEF, and is expected to yield an allocation factor of 23.5%.

Exhibit 13 shows a graph of the historically established Cisco Canyon production allocation factor
from Ciscamp analogs in the area on the y axis, and the hydrocarbon pore volume (HCPV) on the

X axis.

Exhibit 14 shows a graph of the historically established Cisco Canyon production allocation factor
from Ciscamp analogs in the area on the y axis, and the recoverable gas in place (RGIP) on the x
axis. It can be seen that a linear trend fits this data within 93%. Because of this, we know that by
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using hydrocarbon pore volume we can determine how much will be produced from the Cisco
Canyon zone, and the remainder of the production must be allocated from the Wolfcamp zone.

Exhibit 15 shows volumetrics for the offset wells and Chosa Draw 27 Fed 1 that do not
incorporate the results of production logs. It can be seen that these volumetrics yield that the
Wolfcamp formation is expected to produce 1,409 MMCF, or 79% of the recoverable reserves
from the well, while the Cisco Canyon will produce 368 MMCF, or 21% of the recoverable reserves
from the well. This alternative approach based on a Cisco / Wolfcamp formation quality and Gas
reserves in Place relationship further confirms that the allocation factor for the Cisco Canyon in
subject well should be between 20 to 24%.

Exhibit 16 (A,B,C) shows individual production plots for the Cisco Canyon and Wolfcamp in the
Trinity 20 Federal 1 well. It also includes a log cross-section of this wells and 2 other offsets.

APPENDIX: The Appendix contains the decline curves for the wells used in the analysis described
previously (Ciscamp Analogous). The estimated ultimate recovery for each well was found using
these decline curves. Also included are a few solo vertical Cisco and Wolfcamp producers in the
area. Appendix D is the workover procedure for the Chosa Draw 27 Federal 1 Ciscamp
recompletion.
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Adrianne 6 Federal #1 - Cisco Canyon and Wolfcamp (Ciscamp)
Proposed Commingling Allocation Factors. Eddy County, NM

Objective

Cimarex is seeking approval from the U.S. Bureau of Land Management (BLM) of its proposed
commingling permit application and the aflocation factors for the Cisco Canyon and Wolfcamp
formations in the recompletion of the Adrianne 6 Federal #1 well (API: 30-015-34319).

The proposed “allocation factors” have been estimated following BLM’s approved allocation
methodology in the 2016 Downhole Commingling Field Study “Cisco Canyon and Wolfcamp
(Ciscamp) Commingled Allocation Assessment in White City, Eddy County, NM” (NMP0220),
approved by BLM on July 6, 2016 (Appendix A). Based on this approach and the assessment of
subsurface data, the recommended initial allocation factors are 78% for the Wolfcamp and 22%
for the Cisco Canyon.

The support evidence for this application includes petrophysical assessment and recoverable
reserves estimation for each proposed formation (Table 1) and a log section (Appendix B).

Proposed Recompletion

Cimarex plans to recomplete the Adrianne 6 Federal #1 well to the Cisco Canyon and the
Wolfcamp formations. This well is located within the BLM approved White City Ciscamp Field
Study Area (see Exhibit 6A of the above referenced Field Study) and is currently completed in the
Morrow formation. The well has produced 1,070 MMCF of gas and has remaining gas reserves of
approximately 250 MMCF (see Appendix C). The company plans to temporarily abandon the
Morrow zone under a cast-iron bridge plug with cement on top, and will consider returning this
zone to production and commingle with the new proposed Ciscamp formations in the future once
these zones reach an equivalent reservoir pressure. In such case, the production allocations
factors will be revised and re-submitted for approval following the approved Field Study
methodology for “Handling of Existing Rate Contribution from Proven Developed Producing
(PDP) Zone(s)”, using Eg.1.1 and Eqg. 1.2; and along with the required BLM and NMOCD
documentation.

The proposed Ciscamp recompletion will be performed with a multi-stage frac job. The planis to
commingle Wolfcamp and Cisco Canyon streams downhole immediately after completion to
allow faster flowback recovery and more efficient artificial lift. The synergy between both
streams has shown to significantly improve liquid unloading in analog wells by maintaining higher
and more stable critical gas velocities for a longer period. This in turn minimizes formation
damage and increases reserves recovery by extending the life of the well.

A proposed recompletion and workover procedure is included in Appendix D.
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