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MALJAMAR AGI #2
TWELVE POINT SURFACE USE PLAN OF OPERATION FOR BLM

EXECUTIVE SUMMARY

On behalf of Frontier Field Services, LLC (Frontier), Geolex®, Inc. (Geolex) has prepared and is hereby
submitting a complete application for approval to permit to drill (APD) a Class II acid gas injection well
(Maljamar AGI #2) adjacent to Maljamar AGI #1 and the Frontier Gas Plant. The Frontier Gas Plant and
AGI wells are located on approximately 19 acres near Maljamar in Lea County, New Mexico (Figure 1).
This is the required 12-point Surface Use Plan of Operations (SUPO) supporting the APD.

NAME OF WELL: Maljamar AGI #2

LEGAL DESCRIPTION:
Surface: 400 FSL, 2100°FEL, Section 21, T17S, R32E, NMPM, Lea County, New Mexico

Bottom Hole: 350 FSL, 650 feet FWL, Section 21, T17S and R32E NMPM, Lea County, New
Mexico

(See Nine Point Drilling Plan)

I. EXISTING ROADS

A. Proposed Well Site Location
See Figure 1

B. Existing Roads
From the intersection of Maljamar (Co. 126) and Conoco Roads, go west 2000 feet on Conoco
Road, then south on lease road to pad (Figures 1 and 2).

C. Existing Road Maintenance or Improvement Plan
There is approximately 160 feet of an existing tract leading into the well pad off the existing road
that will need to be resurfaced with caliche. The existing tract has a dirt surface; therefore,
caliche will be needed to resurface it. No new access road leading to the existing tract will be
needed as shown on Figure 3.

II. NEW OR RECONSTRUCTED ACCESS ROADS

A. Route Location:
No new lease road will be built, only a résurfaced tract with caliche will be needed (See Figure
3). Drill pad will extend to the existing tract edge, which extends 160 feet to the existing lease
road edge.
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HI.

Width
12 feet wide

Maximum Grade
Grade to match existing topography or as per BLM requirements

Turnout Ditches
As required by BLM stipulations

Culverts, Cattle Guards and Surfacing Equipment
Though none are anticipated, if required, culverts and cattle guards will be ser per BLM
specifications.

LOCATION OF EXISTING WELLS

Figure 4 shows existing wells in the surrounding area (also see Attachment 1 of 9-Point Drilling Plan).
Frontier Maljamar AGI #2 is located 395 feet directly NW of AGI #1.

IV. LOCATION OF EXISTING AND/OR PROPOSED PRODUCTION FACILITIES

A.

B.

VL

Existing production facilities — N/A, well is for Acid Gas Injection.

Existing Acid Gas Compression Facility
Compression facilities for the AGI have been built on a parcel located south of Frontier’s existing
flare (see Figure 5), which currently supply AGI #1 and will also supply AGI #2.

Rehabilitation of Disturbed Areas

Following the construction, those access areas required for AGI operations will be graded to
provide drainage and minimize erosion. The areas unnecessary for use will be graded to blend in
with the surrounding topography

LOCATION AND TYPES OF WATER SUPPLY

Location and Type of Water Supply
Freshwater and brine water will be hauled from commercial facilities

Water Transportation System
Water hauling to the location will be over the existing and proposed roads.

CONSTRUCTION MATERIALS
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Materials
On site caliche from previous construction activities will be used to the extent practicable. If this
is not sufficient, caliche will be hauled from a BLM approved pit. '

Land Ownership
Federally Owned

Materials Foreign to the Site
No construction materials foreign to this area are anticipated for this drill site.

Access Roads
A resurfaced tract with on-site caliche, or hauled in from a BLM approved pit, will be needed
(Figure 5). No new access road leading to the resurfaced tract is needed.

VII. METHODS FOR HANDLING WASTE

A.

Cuttings
A closed loop system will be used. Cuttings will be contained in the roll off bins and disposed of
at CRI or other off-site licensed facility (See Attachment 2 to 9-Point Drilling Plan).

Drilling Fluids
Drilling fluids will be contained in the steel pits, frac tanks and disposed of at licensed disposal
sites.

Produced Fluids ,
Produced formation water will be contained in the steel pits of the closed loop system.

Sewage
Portable facilities will contain sewage during drilling and waste will be disposed of in compliance
with current laws and regulations pertaining to the disposal of human waste.

Garbage
Portable containers will be utilized for garbage disposal during the drilling of this well. Garbage
will be hauled off-site for disposal at an approved facility.

Cleanup of Well Site
Upon release of the drilling rig, the surface of the drilling pad will be graded to accommodate the
completion rig. Reasonable cleanup will be performed prior to the final restoration of the site.

VIII. ANCILLARY FACILITIES

None required
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IX. WELL SITE LAYOUT

A. Rig Orientation and Layout
Figures 3 and 6 shows the dimensions of the well pad, closed loop system, and the location of
major rig components. Minor leveling of the well site will be required. No significant cuts or
fills will be necessary.

B. Locations of Access Road
See Figure 2.

C. Lining of the Pits
There will be no reserve pits. This will be a closed loop system (see Attachment 2 to 9-Point
Drilling Plan.

X. PLANS FOR SURFACE RECLAMATION

A. Reserve Pit Cleanup
Not applicable-- closed loop drilling fluid system will be used.

B. Restoration Plans
There are no plans to downsize the drilling pad area once Maljamar AGI #2 is complete. Upon
completion the well pad will be fenced-in and all access roads will be preserved; therefore, no
interim remediation is required.

C. Rehabilitation’s Timetable

Upon completion of drilling operations, the initial cleanup of the site will be performed as soon as
weather and site conditions allow economic execution of the work.

XI. SURFACE OWNERSHIP
Federal BLM

XII. OTHER INFORMATION

A. Terrain: Flat with some low dunes.
B. Soil: Caliche and sand.

C. Vegetation: Sparse, primarily mesquite with very little grass.
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D. Surface Use: Primarily grazing.

E. Surface Water: There are no ponds, lakes, perennial streams or rivers within five miles of the
well site except for the BLM wetlands located approximately one mile to the east of the drill site.

F. Residences and Buildings: The only nearby facilities are the Frontier Field Services Gas
Processing Plant located immediately to the west and a Conoco warehouse on Conoco Rd.

G. Historical Sites: None observed
H. Archeological Resources

Frontier Field Services has had an independent archeological survey performed, and it was
transmitted to the BLM on July 20, 2011. No cultural resources were found in the survey.

L. Well signs will be posted at the drilling site.
J. Open Pits: No open pits will be used for drilling or production. Any open top tanks will be
netted.
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Figure 1: Location of Frontier Field Services Gas Plant



0%

Rt A s TR, " O,

T e
e ? L

S piieg R A 4' :
i T S !

A

: AN,

Pacdlii b
‘,.«;-qu*
3 oaE

-»

i

s s
.}L

Figure 2: Locations of Surface and Bottomhole Locations of Proposed
Maljamar AGI #2



&} Shaker

T Catch Tank
10} Bottom Dog 11} Viater Tank 12} Fuel Tank
13} Parts House

[-i Temporary Drilling Activity Area
l:i Drilling F quipment

m Existing Frontier F ence
N -

1} Roll Off Bin

2} Steel Mlud Tanks 3} Mud Cleansr
8} Centrifuge 6} Dewatering Unit
8} Choke Manifold 8} Light Plant

Note: During kick control, the Choke Manifold {8} will divert
mud to Shaker{4}, Mud Cleaner (3} and Centrifuge {5} until
ms kick reachas surface. The Choke Manifold will divert
the gas kick to the Flare Pit via the Blooie Line.

7/ Proposed AG!
#2 Location

Figure 3: Proposed Well Site Layout, Maljamar AG! #2
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Figure 4: Wells within One-Half Mile of Bottom Hole Location of Proposed
Maljamar AGI #2
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Demonstration of No Hydrocarbons
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Operato '-
rC FORM APPROVED
opy OM BN 1000138

Cxpues: Januasy 31,2004

UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF LAND MANAGEMENT
SUNDRY NOTICES AND REPORTS ON WELLS

5. Lease Serial No.
L.C 02950988

Do not use this form for proposals to drill or to re-enter an 6. I Induan, Allottee or Tribe Name

abandoned well, Use Form 3160-3 (APD) for such proposals.

7, 1f Unit or CA/Agreement, Name and/or No
N/A

SUBMIT IN TRIPLICATE- Other instructions on reverse side.

1. Type ofﬁ}l
O1l Well [ Gas well Other 3 Well Nome and N

Maljamar AGI#1

2 Name of Operalor £ Fieid Services 9. AMTWellNo

30-025-40420

Ja. Address 3b Phone No, (include area code)

4200Skelly Dr , St.700,Tulsa OK 7413N/AS 918-384-8408 10, Field and Poal, or Exploratory Area

4, Location of Well (Foofage, Sec, T, R, M, or Survey Description) Exploratory (Lower Wolfcamp)

130'FSL, 1813 FEL Sec2N/A1,T 17, R 32E, NMPM, Lea Co.NM 11 County or Panish, State

Acid GasInjection Well, Unorthodox Location Lea

12. CHECK APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOIICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION
[ JAcdze 1 peepen [ Jproducton (StartResume) L Water Shut-OFF
[ once o ot [ Ater Casing Fracture Treat Reclamation Well Integnty
) suts O] Casing Repait New Construction L] Recomplete Other demonstrationof no
equent Report
(] Change Ptans ] Plug and Abandon T vemporanty Abandon recaverable
D Fnal Abandonment Notice [:] Convert to Injechion D Plug Back D Water Dispasal hydrocarbons

13. Describe Proposed or Completed Operation (clearly state all pertment details, mcluding estunated starting date of any proposed work and approximate duration thereof.
1f the proposal 15 o deepen directionally or recomplete honzontally, give subsurface locations and measured and true vertical depths of all pertinent markers and zones
Attach the Bond under which the work will be performed or provide the Bond No  on file with BLM/BIA. Required subsequent reports shall be filed withm 30 days
following completion of the mvolved operations, If the operation results m a multiple completion or recompletion in a new interval, @ Form 3160-4 shall be filed once
testing has been completed. Final Abandonment Notices shall be filed only after 8!l requirements, including reclamation, have been completed, and the operator has
determined that the site 15 ready for final inspection.)

The above-referencadAGI well (Maljamar AG) #10AGI # 30-025-40420asdrilled in March-June, 2012at the approved|ocation pursuant
to an approved APD dated 1/3/2012and NMOCD Order R-13443 Thefinal perforalion and completion of the well is scheduledto take place
over the next three weeksin September-Oclober2012. After the wellis perforated it will be testedand a sampleof the formation fluid in the
injection zonewill becollected 1t is anticipated that injection operationswill commenceprior to yearend. ’

The summary formation evaluationfor the purposeof establishingthat ihe zoneis void of recoverablehydrocarbonsis included as Attachment
A Asper your request,we havealsoincluded a copy of the log suile that wasrun acrossfor the well including the mud log (Attachment B).
Basedon all of the attachedinformation we are confident you will concurwith our assessmerthal the pore spacein the Lower Wolfcamp
Formation at this location is wet and completelyvoid of recoverablehydrocarbons

| herebycertify that the analysisof the NMOCD-approvad injection zonewlthin the Lower Wolfcamp in this well containsno recoverable
hydrocarbons and that completioninto this zonefor acid gasinjection is appropriate and shouldbe permitted.

Operator to provide an analysis of the
formation fluids to the BLM.

14. Thereby certify that the foregoing is true and correct
Name (Printed/Typed)

Alberto A Gutierrez, RG \ \{O' Title Consullﬂlto Frontier Field ServicesLLC and AkA ay

Dgielly opnod by Aberte A Qulome
DN comARerio A Gulsrrat sxGesisn

o
Sigratus }{_é% S soemmee v
THIS SPAC 1
== y NG

Approvedby Tule \ \ 6&% X
Conditions of approval, if any, are attached. Approval of this notice does not warrant or N Y 7. G“h
ceruify that the applicant holds leea] or ¢quitable-itle to fhosg riehts in the subject lease | office 1 Va7 o \\B‘m\“ﬁ“
which would entitle the apffirer ucl i ) MY \N E_\DQ

“Title 18 USLC. Section 1001 end Title 3. U S.C. Section 1212, make 1ta cnme for any person knowingly and willfully (o m%lo%

States any false, fictitious or fraudvlent statements or representalions as to any matter withm 1ts jurisdiction

sgency of the Unuied

{Instructions on page 2)

[

ISEP 2.5 2017
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EVALUATION OF GEOPHYSICAL LOGS, SIDEWALL
CORE AND FORMATION MICROIMAGING RESULTS,
AND INJECTION POTENTIALS:

AKA ENERGY GROUP MALJAMAR AGI #1
Sec. 21-Twp. 17S-32E
Lea County, New Mexico

Prepared for
AXKA Energy Group
Frontier Field Services, LLC

by
Geolex, Inc.
500 Marquette Avenue NW Suite 1350

Albuquerque, NM 87102

INCOHFORAT

]*,: E&]LEX o T - - August 8, 2012



SUMMARY OF FACTORS TO CONSIDER IN RESERVOIR AND CAP ROCK EVALUATION

° The successful evaluation of reservoir and cap rock characteristics using sidewall cores requires the careful consideerations
oof the limitations of the samples obtained since each actual sidewall is only representative of 1- 1 ¥ inches of the sampled
formation. The overall evaluation of the cap rock and reservoir requires the simultaneous consideration of various data types
and sources in order to arrive at a reasonable conceptual model of predicted injection performance. These additional data
types are evaluated and considered in this analysis and include the complete geophysical log suite for the well including the
triple combo, porosity, resistivity and formation microimager (FMI) logs, mudlogs, drilling condition reports and on-site
observations. The overall evaluation and recommendations included herein for completion is the result of the analyses and
evaluation of these multiple data types.

¢ The facies that were sampled in the lower Leonard to Wolfcamp are dominated by shelf margin detrital carbonates, which
are variously composed of lithoclasts and bioclasts in either a carbonate or, more typically, shaley or silty matrix.

= Because of the nature of the facies being sampled, it is not always certain whether the sidewall core has sampled tighter
clasts, the matrix, or a combination of both. Some of these detrital carbonates contain lithoclasts that are larger than the size
of the sampled core, and porosity is more commonly found in the interparticle matrix.

« Therefore, porosity-permeability measurements of sidewall cores do not always “see” the true parameters of the rock being
sampled, and generally result in pessimistically low porosity and permeability measurements when considered in isolation.
For this reason it is equally important to consider the corresponding log signatures and drilling notes and experience. In
addition, log-indicated porosity may be influenced by the directional nature of some porosity, like isolated vugs or fractures,
and may not always read true on a single logging pass. This is aided by the utilization of the FMI log to evaluate strike and
dip and fracture orientation.

» In the following slides, I have indicated which core samples sampled obvious detrital carbonate, based upon the white and
blue-light core photographs, direct examination and (to a lesser extent), the lithologic descriptions provided by Weatherford
Labs. It is critical to note that this does not rule out the fact that other cores may include detrital carbonate since any
particular sidewall core may have simply sampled only the tighter, clastic fraction of the rock, or perhaps, a locally tighter
slope facies. The borehole image processed log is also included on each log composite, to identify major fractured zones. Its
value in identifying rock textures is possible in most cases by examining the normalized image tracks.
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On this and subsequent slides, yellow shading denotes porosity >5% in carbonates; the numbers and notations on the right refer to measured sidewall core porosity /
permeability (% and md, respectively) and a brief lithologic description. Core points with double asterisks calculated Sws of greater than 40%, which is generally
considered water productive in this area. The solid blue bars denote the preferred injection intervals. The lower part of the lower Leonard section (L1) reads almost
consistently wet, with porosity up to 10%. Anything with porosity over 4% should be adequate for injection purposes. Some of the lower porosity rock may be in the
clastic fraction of these detrital carbonates. This portion of the section will be behind pipe and not perforated. The CRA joint was set at 9474° and initial injection
mtervals will be below this level
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Upper Wolfcamp zone W6 is the uppermost recommended injection zone. This zone was washed out (see caliper log-
blue arrow). The FMI image here indicates large voids (black) in the rock which could have caused it to slough. Tracking
of the density and neutron curves support that interpretation because a simple washout would not cause the neutron log to
go off-scale with the density log. One core sample through this interval recovered fractured (large fracture), detrital
carbonate with good permeability, The image log there shows up as a large void, probably a solution-enlarged vug or
small sinkhole. All the core samples calculated wet. The cherty zone below (brown bar) represents another caprock

interval separating W6 from the underlying Wolfcamp zones.
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ANALYSIS OF MIDDLE RECOMMENDED INJECTION ZONES - W 5, W4 AND W 3.
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Despite the apparent thinner-bedded nature of the porosity through these intervals, the
the best, consistent porosity readings over 4%. The FMI shows pervasive fracturing that ties the porous beds
together. Zones W5, W4 and W3 should all be perforated by shooting across the entire intervals indicated in
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ANALYSIS OF LOWERMOST RECOMMENDED INJECTION ZONES
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Similarly, these lower Wolfcamp zones should be perforated across the three intervals with the blue bars. The lowest
recommended perforation interval (W0) has been added on the basis of the density of fracturing, and primary
porosities in core up to 7.4%. The fractures would serve to effectively inter-connect porosity across the interval.
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SUMMARY OF RECOMMENDED PERFORATIONS

9579°-9632°
9768°-9821°
9850°-9917°
9979°-9997°
10009°-10025°
10090°-1013¢°

Upper Wolfcamp (W 6); good caprock

Middle Wolfcamp (W 5); good fracturing
Middle Wolfcamp (W 3, W 4); some fracturing
Middle Wolfcamp (W 2); some fracturing
Lower Wolfcamp (W 1); good primary porosity
Lowest Wolfcamp; (W 0); heavily fractured

All zones perforated 4spf at 90°
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CONCLUSIONS AND RECOMMENDATIONS

> Sidewall core results are expectedly mixed, but indicate that the predominant facies types
over the intervals of interest are detrital carbonates with locally high matrix porosity and
permeability and significant fracture porosity and permeability.

o Core measurements, compared with log-indicated porosity and permeability and FMI-
measured fractures, indicate the following perforating and testing priority for the various
units of the Wolfcamp. The lower Leonard will be left behind pipe as a potential injection
zone if needed in the future:

1. The W3 through W5 intervals are the best overall, potential injection zones, and are
capped by at least 75-85 feet of tight, shaley and cherty facies.

2. The lower Wolfcamp section, which includes zones W1 and W2'and W 0, could be added
to the first intervals, and collectively perforated and tested.

3. Zone W6 is probably a sequence of solution-enlarged porosity, and should be perforated
and used even if the first lower Wolfcamp zones test adequately for injection purposes in
order to comply with OCD’s requirement that the uppermost perforations be no more than

100’ below the packer. It is capped by a suitably thick section of tight, shaley and silty
carbonates.
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Operator
(Septerrber 2001) Copy

UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF LAND MANAGEMENT

SUNDRY NOTICES AND REPORTS ON WELLS

Do not use this form for proposals to drill or to re-enter an
abandoned well. Use Form 3160-3 (APD) for such proposals.

FORM| APPROVED
OMBNo 1004-0135
Expures: Jansiary 31, 2004

5. Lease Serial No,
L.C 029508BB

6. If Indian, Allottee or Tribe Name

SUBMIT IN TRIPLICATE- Other instructions on reverse side.

1. Typeo 11
¥ Odwell []GesWell Other

7. If Unit or CA/Agreement, Name and/or No
N/A

2 Name of Operator Frontier Field Services

8. WellNameand Na
Maljamar AGl#1

3b PhoneNo. (t'nclu&e area code)
918-384-8408

Ja Address
4200Skelly Dr, St.700,Tulsa OK 7413N/AS

9. APl Well No
30-025-40420

4. Location of Well (Footage, Sec, T., R, M, or Survey Description}

130'FSL, 1813'FEL Sec2N/A1,T 17S,R 32E, NMPM, Lea Co.NM
Acid GaslInjection Well, Unorthodox Lacation

10. Field and Pool, or Exploratory Area
Exploraiory {Lower Wolfcamp)

11 County or Parish, State

Lea

12. CHECK APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION
L] acide | Deepen L) Production (Start/Resume) D Water Shut-Off
[ Ionce of ot D Alter Casing Fracture Treat Reclamation Well Integnty
Dlsubsequentr [Jcosmg Repsic New Construction ) Recomplete [“Joter demonstrationof no
eport —_—
(| Change Plang Plug and Abandon Temporanly Abandon recoverable
D Final Abandonment Notce [:I Convertto Injection D Plug Back Water Disposal hydrocarbons

13. Desaribe Proposed or Completed Operation (clearly state all pertment details, mcludmng estimated startmg date of any proposed work and approxmnate duration thereof.
If the propasal 15 to decpen directionally or recomplete honzontelly, give subsurface locations and measured and true vertical depths of all pertinent markers and zones
Attach the Bond under which the work will be performed or provide the Bond No on file with BLM/BIA. Required subsequent reports shall be filed wathun 30 days
followmg completion of the mvolved operations. If the operation results na multiple completion or recompletion in & new interval, a Form 3160-4 shall be filed once
testing has been completed. Final Abandonment Notices shall be filed only after all requirements, including reclamation, have been completed, and the operator has

determined that the site 15 ready for final inspection.)

The above-referencedAGI well (Maljamar AGI #1OAGI # 30-025-40420)vasdrilled in March-June, 2012at the approvedIocation pursuant
to an approved APD dated 1/3/2012and NMOCD  Order R-13443 The final perforation and completion of the well is scheduledto take place
over the next three weeksin September-October2012. Afier the well is perforated it will belestedand a sampleof the formation fluid in the
injection zonewill becollected it is anticipated that Injection operationswill commenceprior to yearend.

The summary formation evaluationfor the purposeof establishingthat the zones void of recoverablehydrocarbons s included asAttachment
A Asper your requesi,we havealsoincluded a copy of the log suite that wasrun acrossfor the well including the mud log (Attachment B).
Basedon all of the attachedinformation weare confident you will concur with our assessmerthat the pore spacein the Lower Wolfcamp

Formation at this location is wet and completelyvoid of recoverablehydrocarbons

| hereby certify that the analysisof the NMOCD-approved injection zonewithin the Lower Wolfcamp in this well containsno recoverable
hydrecarbonsand that completioninto this zonefor acid gasinfection Is appropriate and should be permitted.

Operator to brovide an analysis of the
formation fluids to the BLM.

14. Ihereby certify that the foregomg:s true and correct
Name (Printed/Typed)

Alberto A Gutierrez, RG

Title Consullanl to Frontier Field Ssrvlces,LLC and A

AN
Q

Oty spd by At A Gutmres
Signature ﬁ&l‘_ poprarier mosta
THIS SP
=
Approvedby _ e

Conditions of approval, if any, are attached. Approval of flus notice does not warrant or
certify that the applicant fiolds less ilable
which would entitle the aftrextiGop:

States any [false, fictitious or fraudulent statements or representations s to anymatter within its junsdiction

Title 18 US.C. Secton 1001 and Title43 US.C. Section 1212, make 1la cnme for eny pcrson knowingly and willfully to ke

(Instructions on page 2}

ISEP 2.5 2019



ATTACHMENT A

& FRONTIER .-
N R 2T Tield services.lic

R Y e AR N ¢ aaxn VO b AR

EVALUATION OF GEOPHYSICAL LOGS, SIDEWALL
CORE AND FORMATION MICROIMAGING RESULTS,
AND INJECTION POTENTIALS:

AKA ENERGY GROUP MALJAMAR AGI #1
Sec. 21-Twp. 17S-32E
Lea County, New Mexico

Prepared for
AKA Energy Group
Frontier Field Services, LLC

by
Geolex, Inc.
500 Marquette Avenue NW Suite 1350
Albuquerque, NM 87102

August 8, 2012



SUMMARY OF FACTORS TO CONSIDER IN RESERVOIR AND CAP ROCK EVALUATION

The successful evaluation of reservoir and cap rock characteristics using sidewall cores requires the careful consideerations -
oof the limitations of the samples obtained since each actual sidewall is only representative of 1- 1 %2 inches of the sampled
formation. The overall evaluation of the cap rock and reservoir requires the simultaneous consideration of various data types

and sources in order to arrive at a reasonable conceptual model of predicted injection performance. These additional data

types are evaluated and considered in this analysis and include the complete geophysical log suite for the well including the

triple combo, porosity, resistivity and formation microimager (FMI) logs, mudlogs, drilling condition reports and on-site
observations. The overall evaluation and recommendations included herein for completion is the result of the analyses and
evaluation of these multiple data types.

The facies that were sampled in the lower Leonard to Wolfcamp are dominated by shelf margin detrital carbonates, which
are variously composed of lithoclasts and bioclasts in either a carbonate or, more typically, shaley or silty matrix.

Because of the nature of the facies being sampled, it is not always certain whether the sidewall core has sampled tighter
clasts, the matrix, or a combination of both. Some of these detrital carbonates contain lithoclasts that are larger than the size
of the sampled core, and porosity is more commonly found in the interparticle matrix.

Therefore, porosity-permeability measurements of sidewall cores do not always “see” the true parameters of the rock being
sampled, and generally result in pessimistically low porosity and permeability measurements when considered in isolation.
For this reason it is equally important to consider the corresponding log signatures and drilling notes and experience. In
addition, log-indicated porosity may be influenced by the directional nature of some porosity, like isolated vugs or fractures,

and may not always read true on a single logging pass. This is aided by the utilization of the FMI log to evaluate strike and
dip and fracture orientation.

In the following slides, I have indicated which core samples sampled obvious detrital carbonate, based upon the white and
blue-light core photographs, direct examination and (to a lesser extent), the lithologic descriptions provided by Weatherford
Labs. It is critical to note that this does not rule out the fact that other cores may include defrital carbonate since any
particular sidewall core may have simply sampled only the tighter, clastic fraction of the rock, or perhaps, a locally tighter
slope facies. The borehole image processed log is also included on each log composite, to identify major fractured zones. Its
value in identifying rock textures is possible in most cases by examining the normalized image tracks.
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On this and subsequent slides, yellow shadmg denotes porosity >5% in carbonates; the numbers and notations on the right refer to measured sidewall core porosity /
permeability (% and md, respectively) and a brief lithologic description. Core points with double asterisks calculated Sws of greater than 40%, which is generally
considered water productive in this area. The solid blue bars denote the preferred injection intervals. The lower part of the lower Leonard section (L1) reads almost
consistently wet, with porosity up to 10%. Anything with porosity over 4% should be adequate for injection purposes. Some of the lower porosity rock may be in the
clastic fraction of these detrital carbonates. This portion of the section will be behind pipe and not perforated. The CRA joint was set at 9474” and initial injection
mtervals w111 be below this level
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_ ANALYSIS OF CAP ROCK AND RECOMMENDED PACKER SING DEPTH
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The intervals indicated by the brown bars appear to be dominated by dark, silty and
shaley slope facies, with very low to trace permeability. The green bar denotes a tight
lime grainstone, which can be seen on the image plot (green circle) This interval will
_make an excellent caprock for injection zones below which is why CRA assembly
was set here and packer will be set at 9496°.
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Upper Wolfcamp zone W6 is the uppermost recommended injection zone. This zone was washed out (see caliper log-
blue arrow). The FMI image here indicates large voids (black) in the rock which could have caused it to slough. Tracking
of the density and neutron curves support that interpretation because a simple washout would not cause the neutron log to
go off-scale with the density log. One core sample through this interval recovered fractured (large fracture), detrital
carbonate with good permeability, The image log there shows up as a large void, probably a solution-enlarged vug or
small sinkhole. All the core samples calculated wet. The cherty zone below (brown bar) represents another caprock
interval separating W6 from the underlying Wolfcamp zones.
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ANALYSIS OF MIDDLE RECOMMENDED INJECTION ZONES —W 5, W 4 AND W 3.
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Despite the apparent thinner-bedded nature of the porosity through these intervals, the cor
the best, consistent porosity readings over 4%. The FMI shows pervasive fracturing that ties the porous beds

together. Zones W5, W4 and W3 should all be perforated by shooting across the entire intervals indicated in
blue.
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Similarly, these lower Wolfcamp zones should be perforated across the three intervals with the blue bars. The lowest

recommended perforation interval (W0) has been added on the basis of the density of fracturing, and primary
porosities in core up to 7.4%. The fractures would setve to effectively inter-connect porosity across the interval.
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SUMMARY OF RECOMMENDED PERFORATIONS

9579°-9632°  Upper Wolfcamp (W 6); good caprock
9768°-9821° Middie Wolfcamp (W 5); good fracturing
9850°-9917° Middle Wolfcamp (W 3, W 4); some fracturing
9979°-9997° Middle Wolfcamp (W 2); some fracturing
10009°-10025° Lower Wolfcamp (W 1); good primary porosity
10090°-10130° Lowest Wolfcamp; (W 0); heavily fractured

All zones perforated 4spf at 90°

7 FRONTIER
R s -’.—"§ nnnnnnnn
EINCORPORATED [&
By

TP

R



CONCLUSIONS AND RECOMMENDATIONS

o Sidewall core results are expectedly mixed, but indicate that the predominant facies types
over the intervals of interest are detrital carbonates with locally high matrix porosity and
permeability and significant fracture porosity and permeability.

o Core measurements, compared with log-indicated porosity and permeability and FMI-
measured fractures, indicate the following perforating and testing priority for the various
units of the Wolfcamp. The lower Leonard will be left behind pipe as a potential injection
zone if needed in the future:

1. The W3 through W5 intervals are the best overall, potential injection zones, and are
capped by at least 75-85 feet of tight, shaley and cherty facies.

2. The lower Wolfcamp section, which includes zones W1 and W2'and W 0, could be added
to the first intervals, and collectively perforated and tested.

3. Zone W6 is probably a sequence of solution-enlarged porosity, and should be perforated
and used even if the first lower Wolfcamp zones test adequately for injection purposes in
order to comply with OCD’s requirement that the uppermost perforations be no more than
100’ below the packer. It is capped by a suitably thick section of tight, shaley and silty
carbonates.
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ATACHMNT B MUBDLOG 9000"-TH

Scale: 5"/ 100
Measured Depth Log

Well Name MALJAMAR AGI #1A

Location 130' FSL & 1813' FEL, SEC 21, T175, R32E
County LEA
Rig UNITED DRILLING #41

State NM
- Country USA

APl Number 30-025-40420
Field WILDCAT

Drilling Completed  06/09/2012

Ground Elevation 4016’ K.B. Elevation 4031’
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Alberto A, Gutiérrez, C.PG.

December 28, 2012

Ed Fernandez

Bureau of Land Management

620 E. Greene St,

Carlsbad, NM 88220

RE:  Submittal of Form 3160-4 for Maljamar AGI #1, API # 3002540420
Dear Mr. Fernandez;

Geolex encloses one original and three copies of the above referenced document.

If you have any questions, please don’t hesitate to call me, Alberto Gutierrez or Jim Hunter at (505) 842-
8000,

Thark you,
Geolex, Inc.

“Tom Shey?

Tom Sharp
Geologist

Enclosures

TA10-014\Drilling Notifications and Forms (BLM&ENMOCDN3LM\3160-4\12-28-12 Trensmittal letter.docx

phone: 505-842-8000 . 500 Marquette Avenue NW, Suite 1350 . email: aag@geolex.com
fax: 505-842-72380 Albuquerque, New Mexico 87102 web: www.geolex.com



Form 31604

ek 201 UNITED STATES
. FO!
DEPARTMENT OF THE INTERIOR OMBR]I\\IA(?P f&%ﬁv
BUREAU.OF LAND MANAGEMENT Expires: October 31, 2014
WELL COMPLETION OR RECOMPLETION REPORT AND LOG 5. Lense Serinl No, A
LC 0295098
Ja. Type of Well { i well Gas Well Dry [¢/] Other 6. IfIndien, Allottee or Tribe Name
b. Type of Conmpletion: EZJNew Well ] Work Over Deepen O riugBack [ Diff Resvr,

Other: Acid Gss Injection Well

’7,»/ Unit or CA Agreement Name and Nao,
A

2, Name of Operator !

8. Lease Name and Well-No,

Frontier Field Services, LLC Maljamar AGI #1
3. Address 4200 Skelly Dr. SE. 700, Tulsa, OK 74135 3a, Phone No. (inclitde area code) 9, API Well No,
{918) 492-4450 30-025-40420
4. Location of Well (Report location clearly end in accordance with Federal requircments)® 10. Fiold and Pool or Exploratory
Wolfcamp

130°FSL, 1813' FEL,Sec. 21, T17S, R32E NMPM, Lea Co. NM
At surface -

At top prod. interval reported below

1. 8ee., T, R, M, on Block ond
Survey or Area 130°FSL, 1813 FEL Sec. 21,
TA78, R32E NMPM, Lea Co. NM

13. Sute

12. Coumty vr Parish

Lea County ~[NM

Al total dopthy
14. Date Spudded 5. Date T.D, Reached 16. Date Completed 12/10/2012 17, Elevations (DF, RKB, RT, GL)*
03/22/2012 06/09/2012 [In&A A Ready to Prod, 4016 CR4031 KB _
18. Total Depth:  MD 19. Plug Back T.D.: MD 20, Depth Bndge Plug Sett  MD

TVD 10,183 TVD 5187 sidetrack VD
2]. Type Electric & Other Mechanical Logs Run (Submit copy of each) 22, Was well cored? % No Yes (Submit analysis)
Wasg DST run? No Yes (Submit report)
Logs have already been submitted fo BLM Directional Survey? [1No Yes (Submit cony)
23. Caslog and Liner Record (Report all sirings set inwell)
. e PP, . Siage Cement No. of Sks, Jurry Vol, .

HoleSize | SifCimle | WHLGYA) | Top (MD) | Dowom vp) | o7 et T',;c f; %;nff“ § ALy Cemunt Top? Amount Pulled
171/2" |13 3/8” 48% o 890" 700 sks 0 60 bbls returnto sur,
12 1/¢4° 8 5/8" 24# 0 4200 1650 sks o ' 200 bbls retumn to sur.
77/8" 51/2° 15124 |0 10,183 1175 sks corrosa

246-sks thermal
1150 sks lead @
200 sks tail hale
24. Tubing Record
Size Depth Sot (MD) | Pscker Depth (MD) Size Drpth Set (MDY | Packer Depth (MD) Deplh Set (MD) Packer Deptl VD)
27/8" 9452 9452
25.. Producing Intervals 26.  Perforntion Record
Formatioen Top Bottom Perforsted Interyal Size Na. Hules Verf, Siatus
A) Walfcamp-Acld Gas Injection $570-9632',9768'-9821', 4 shots/it  |open
5 - 98509917,9979-9997, 4shats/il__ | open
] 10009™-10130" 4 shots/ft [ open
D) :
27. Acid, Fructure, Treatinent, Cement Squecze, clc.
Depth Interval Amount and Type of Material
9,579'-10,130" 48 Hbls 15% HCL, 171 bbls 24% HCL
28. Production - Intervet A .
Dae First  [Test Date JHours Test 0l Gos. Water 0Ol Gravity ns Production Method
Produced [Tested  [Production BBL MCF BBL Com, APL ravity
Choke [Fop. Press.(Csg. 24 Hr. 0il [Gas Water Gas/Oil Well Status

Sizo Flwg.  fPress.  [Rate [BBL MCF BEL - Ratio:

5t mﬂ»

380, Production - Interval B

Date First [Test Date [Hours Test il as Water 0il Gravity Gas Prattction Method
Produced ested Production {BBL VICF BEL Com, APL Cravity

Choke Tbg. Press. Csg, 4 Hr. il Gas Water Ges/Oil Vel Status

Size Fiwg. K'ress. Iate BL VICF BBL Ratio

S m%

#(Seo inskuctions and spaces for additionn! dutz on page 2)



28b. Production - Interval C

Dale First [Fest Date [Hours Test i) Gas Walter i Gravity Gas |Production Method
Produced Tested  Production BBI MCE 361 Corr, APl Graviyy

Choks  [Tbg, Press.fsg. 4 Tir. il Gas Wator GasfOil Well Status

Size Flwvg. Press, alo BBL MCF BRL Ratio

S1 _s%

28¢, Production - Inicrval D

Date First [I‘:sx Dirte [Hours ﬂ’E‘»st il a8 Wuter 01l Grevity Enz Production Method
Produced Tested  [Preduction BBL VICF BB L Corr. AP} ravity
Choke  [Iba. Press.Csg. R4 Hr, il Gas Water GasfOil Well Status
Size wg. Press,  [Rate BL MCF BBL Ralio
S1 E
29. Disposition of Gas (Salid, used for fued, vented, etc.)
NIA
30, Summery of Porous Zones (Include Aquifers): ) 31. Formation (Log) Markers

Show el} important zones of porosity end contents thereof: Cored intervals and all dvill-stem tests,
including depth interval tested, cushion used, time tool open, flowing and shut-in pressures and

recoveries,
Top
Formation Top Bottom Descriptions, Contents, etc. Name
Meas, Depth
Salado Fm, [y 1184’ BANDSTONE: red-reddish bim, course {o fine
Yales Fm, 1184 2134 SANDSTONE: red-Il tan, coarse to T gralned, hard
7 Rivers Fm. 2134 3103 SANDSTONE: red-I tan, coarse to 1 grained, hard
Quean Fm, 30y 3464 SANDSTONE: gray-dk gray-reddish brm, { gralned, hard
Grayburg Fm. 3484’ 3858 GRAINBTONE: dik gray, very fine gralned
San Andres Fm. agse' 5444 DOLOMITE: offwhils, v fine groined, dense-v dense
Qlorieta Fm, 444 6221 DOLOMITE: offwhile-buff-It len, v fn gm, dense, trvugs,
Paddock Fm. 6227 6963 OOLOMITE: offwhite-bufr-it ian, v fn gm, dense, tr vugs, limay 1P
Tubb Fm, 6962 7694 DOLOMITE:afiwhlle-bufi- tan,v fn gm, &l limey. Grd to imestons
Abo Fm, 7584 9564' Interbeddsd ile, imest end shala
Wollcamp Fm. 8564' 10165' LIMESTONE: offwhita-buff-It tan, v fn gm, dense, Ihin shale
{nterbeds
Clsco Fm. 10166" 10183 LIMESTONE: offwhile-buft, vin, dense, trace fossis

32, Additional remerks (include plugging procedure):
Data and reports have already been submitted to BLM.

33. Indicate which items heve been attached by placing  check in the appropriate boxes:

1 BlectricatMechanical Logs (3 foll set req'd.) [J Geologic Report [JDST Report [ Directionsl Survey
[ Sundry Notice for plugging and cement verification [ caro Analysis [TJother:
34. [ hereby certify that the foregoing and atteched information is complete and correct as determined [rom &lf available records (see attached instuctions)”
Name (please priny) Alberio A. Gufierrez=\ Tige Consultant to Frontler Field Services, LLC
. 1
Signature s . Date 13- }AS’ [ P ~

L 1 ~
Title 18 U.S.C. Section {001 and Title 43 U.S.C. Section lll\ﬂ\make it a crime for any person knowingly and wilifully to make to any department or agency of the United States any
false, fiotitious of freadulent ©F e ons ns 10 ony matter witbin itg jurisdiction,

(Continued on page 3) (Form 3160-4, page 2)




CARDINAL
L a b O rato ri e S PHONE (575) 393-2326 ° 101 E, MARLAND ° HOBBS, NM 88240

October 22, 2012

RUSSELL BENTLEY

P B ENERGY

16285.PARK TEN PLACE, SUITE 400
HOUSTON, TX 77084

RE: MALJAMAR AGI #1

Enclosed are the results of analyses for samples received by the laboratory on 10/03/12 16:55.

Cardinal Laboratories Is accredited through Texas NELAP under certificate number T104704398-11-3. Accreditation
applies to drinking water, non-potable water and solid and chemical materiais. All accredited analytes are denoted by
an asterisk (*). For a complete list on accredited analytes and matrices visit the TCEQ website at

www tceq.texas.gov/field/qa/lab accred certif.html.

Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for:

Method EPA 552.2 Haloacetic Adids (HAA-S)
Method EPA 524.2 Total Trihalomethanes (TTHM)
Method EPA 524.4 Regulated VOCs (V1, V2, V3)

Accreditation applies to public drinking water matrices.

This report meets NELAP requirements and Is made up of a cover page, analytical results, and a copy of the original
chaln-of-custody. If you have any questions concerning this report, please feel free to contact me.

Sincerely,

&Z;a/b_@/

Celey D. Keene
Lab Director/Quality Manager

{ Page1of9




CARL

L =5 b o rat ories PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240
Analytical Results For:
P B ENERGY Project: MALJAMAR AGI #1 Reported:
16285 PARK TEN PLACE, SUITE 400 Project Number: NONE GIVEN 22-Oct-12 12:07
HOUSTON TX, 77084 Project Manager: RUSSELL BENTLEY
Fax To: (281) 589-5865
Sample ID Laboratory ID Matrix Date Sampled Date Received
#1 H202416-01 Water 03-Oct-12 00:00 03-Oct-12 16:55
#2 H202416-02 Water 03-Oct-12 00:00 03-Oct-12 16:55

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE: Liablity ond Dameges. Cardinal’s [abllty and dlisnt's exchsive remedy for 2oy ctim anising, whether baced I controct or bot, shal be Emited In the amourt paid by dient for anchses. Al dalms, lnduding thess for negligence and

any other causo whatsoover chall be deemsd walved unless made in wiiting 2nd recehed by Cardindl within Wity (30) days after completion of the zppliable smvice.

In no event shzll Cordinal ba [oble for incdents] o comequamycd damoges,

Induding, without fmetation, bugness interuptions, loess of use, of loms of prefis mcumed by diest, i subddadm, afitiotes or gucressors aitng ot of or elated I the performance of the services htrmnder by Carfin2l, reganfect of whether such

diaim is based upon any of tha ebove stetcd roasans or otherwice. Results relita only to thr semples idertified above. This report shed not be reproduced except in ful with written Cpproval of Cerdinl (zborstories,

EPE N

Celey D. Keene, Lab Director/Quality Manager

| Page20f9 |
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CAR

AL

e IL— a b O rat O r | e S PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240
Analyticaf Results For:

P B ENERGY Project: MALUAMAR AGI #1 Reported:

16285 PARK TEN PLACE, SUITE 400 Project Number: NONE GIVEN 22-0ct-12 12:07

HOUSTON TX, 77084 Project Manager: RUSSELL BENTLEY

Fax To: (281) 589-5865
#1
H202416-01 (Water)
. Reporting
Analyte Result Limit Units Dilution Batch Analyst Analyzed Method Nates
Cardinal Laboratories
Inorganic Compounds
Alkalinity, Bicarbonate 195 5.00 mgl 1 2091506 HM 17-Oct-12 310.1
Calcium 1560 1.60 mglL | 2091504 HM 17-Oct-12  SM3500Cs-
D
Alkalinity, Carbonate ND 0.00 mg/L 1 2091506 HM 17-Oct-12 31601
Chloride* 132000 . 400 mglL 1 2100807 CK 17-Oct-12  4500-C1-B
Conductivity* 376000 100 wuS/em 1 2101702 HM 16-Oct-12 1201
Density 1.145 g/mL 4 2101719 HM 17-Oc¢t-12 SM 2710F
Magnesium 401 1.00 mglh 1 2051504 HM 17-Oct-12  SM3500Mg-
E
pH* 7.70 0.100 pH Units 1 2101702 HM 16-Oct-12 150.1
Potassium 325 100 mglL 1 2091504 HM 17-Oct-12  HACH 8049
Sodium 84400 1.00 mgl 1 2091504 HM 17-Oct-12  Calculation
Sulfate* 3340 100 mgl 1 2101204 AP 12-Oct-12 3754
TDS* 225000 500 mglL 1 2101003 HM 10-Oct-12 160.1
Alkalinity, Total* 160 4.00 mg/L 1 2091506 HM 24-Sep-12 3101
Cardinal Laboratories . *=Accredited Analyte

PLEASE NOTE: Liabity and Dirwges, Cordnels fablity and dients exdusive
any other couss whatsoever shall be deemed walved unlsss made In writing

remedy for gny daim widng, whether based In contrect or ted, chall be fimded o the amount pald by cient for onalyses Al dalms, induding those for neghgerce and
and recoived by Cardindd within Wty (30) days ofcr completion of the tpplkoblz cervice.  [In n9 evert shall Cardind be Eable for Inddemtal or consequentzl domages,

induding, without Emiddon, business Mtemptions, lass of we, of foxs of profity Inumed by cient, M cubaldiories, ofSz%es or sucessors ardng ot of or relaled Lo the performance of the services hemunder by Candingl, regardiess of whather such
daim s based upen 2y of the shove stted rensons of stharwise, Results relgte only to th aamples Identifiad above. This repart shad not ba reproduccd except In fufl with written 2pproval of Qydinal Laboretories.

Celey D. Keene, Lab Director/Quality Manager

| Page3of9




PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBES, NM 88240

Analytical Results For:

P B ENERGY

HOUSTON TX, 77084

16285 PARK TEN PLACE, SUITE 400

Project: MALJAMAR AGI #1

Project Number: NONE GIVEN
Project Manager: RUSSELL BENTLEY
Fax To: (281) 589-5865

Reported:
22-Oct-12 12:07

#2
H202416-02 (Water)

Reporting
Analyte Result Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories
Inorganic Compounds
Alkalinity, Bicarbonate 317 500 mgl 1 2091506 HM 17-Oct-12 3101
Calcium 1440 160 mg/L 1 2091504 HM 17-Oct-12  SM3500Ca-
D
Alkalinity, Carbonate ND 0.00 mg/L 3 2091506 EM 17-Oct-12 310.1
Chloride* 126000 400 mgl 1 2100807 CcK 17-Oct-12 4500-C1-B
Conductivity* 365000 100 uS/em 1 2101702 HM 16-Oct-12 120.
Density 1.135 g/mL 4 2101719 HM 17-Oct-12  SM2TI0F
Magpesium 510 100 mgl 1 2091504 HM 17-Oct-12  SM3500Mg-
E
ng" 7.51 0.100 pH Units 1 2101702 HM™M 16-Oct-12 150.1
}Potassium 340 100 mgl ] 2091504 HM 17-Oct-12  HACH 8049
Sodium 80700 1.00 mg/L 1 2091504 HM 17-Oct-12  Calculation
Sulfate* 3710 100 mgl 1 2101204 AP 12-Oct-12 3754
TDS* 213000 500 mglL 1 2101003 HM 10-Oct-12 160.1
Alkalinity, Total* 260 4.00 mg/L ] 2091506 HM 17-Oct-12 310.1

Cardinal Laboratories

PLEASE NOTE:  Usbddy and Damages

443/25_/@4,_,

Celey D. Keene, Lab Director/Quality Manager

*=Accredited Analyte

Carfinal's Hability aod Clients exclusve remedy for any daim adsing, whether based in conbact or tort, shell be Dmited to the amount paid by dient for analyses Al chims, bduding those for wegijee 2nd
any other cuse whotsosver shaRl be deemed waived unless mode in witing ond received by Cerdinal within thity (30) days after completion of the zpplicable service

In no event shall Cerdinat be lable for incidental o consequenthl damiges,
indufing, without [mitation, businass Intenuplions, lass of uss, or lass of profts ncurred by dient, s subsifiedes, afiiates or meeesors Bising ot of o relind o the performance of the services herzunder by Cargie), regandess of whether such
dsim Is basad upon any of the ebave stated reasans or oherwise. Results relate only to the sampics Identified abave. This report Shl not be reproduced except [n full vith wittten approvel of Cardinal Ladorztorkes,

{ Pagedof9 |




5 ) N AL |
L a b O rat O r l e S PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:
P B ENERGY Project: MALJAMAR AGI #1 Reported:
16285 PARK TEN PLACE, SUITE 400 Project Number: NONE GIVEN 22-Oct-12 1207
HOUSTON TX, 77084 Project Manager: RUSSELL BENTLEY
Fax To: (281) 589-5865

Inorganic Compounds - Quality Control

Cardinal Laboratories

Reporting Spike Source Y%REC RPD
Analyte Result Limit  Units Level Result %REC Limits RPD Limit Notes
Batch 2091504 - *** DEFAULT PREP ***
Blank (2091504-BLK1) Prepared: 13-Sep-12 Analyzed: 15-Sep-12 _
Calcium ND 1.60 mg/L
Magnesium ND 1.00 mg/L
Potassium ND 1.00 mg/L
LCS (2091504-BS1) Prepared: 13-Sep-12 Analyzed: 15-Sep-12
Calcium 20.8 mg/L 20,0 104 80-120
Magnesium 535 mg/L 50.0 107 80-120
Potassium 3.10 mg/L 3.00 103 80-120
Duplicate (2091504-DUPT) Source: H202190-01 Prepared: 13-Sep-12 Analyzed: 15-Sep-12
Magnesium 486 1.00 mg/L 583 181 20
Potassium 800 1.00 mg/L 825 308 20
Calcium 2770 1.60 mg/L 2640 481 20
Batch 2091506 - General Prep - Wet Chem
Blank (2091506-BLK1) Prepared & Analyzed: 12-Sep-12
Alkalinity, Carbonate ND 0.00 mg/L
Alkalinity, Bicarbonate ND 5.00 mg/L.
Alkalinity, Total ND 4,00 mg/L
LCS (2091506-BS1) Prepared & Analyzed: 12-Sep-12
Alkalinity, Carbonate ND 0.00 mg/L 80-120
Alkalinity, Bicarbonate 132 5.00 mg/L 80-120
Alkalinity, Total 108 4,00 mg/L 100 108 80-120
LCS Dup (2091506-BSD1) Prepared & Analyzed: 12-Sep-12
Alkalinity, Carbonate ND 0.00 wg/L 80-120 20
Alkalinity, Bicarbonate 137 500 mg/L 80-120 372 20
Alkalinity, Total 112 4.00 mg/L 100 112 80~120 3.64 20
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE: bty and Dameges. Cardinals Gabity and dlent’s exdusive remedy for tny dalm adgng, whethes based in contract or tof, shafl be hmited ™ the amoumt pald by dient for andlyses, Af dalms, hduding those for regligence and
oy owr @usd whitoever shull be deemad waived unkest made In weiing and received by Cardinal within thirty (30} days aer compicton of the 2pplicsble senvice.  In no event shofl Cardinal be fabk for inddental o consequertill damages,
Induding, without linftation, budness interruptions, loss of use, or loss of profils Incurred by dlient, Itz subzidiaries, aMiiotes or suwessors brising out of or reldled to the performonce of the serdces hersunder by Cardinsl, regardess of iwether such
dim s based upon any of the abave stated reacons or otherwise. Rests relate only to the samples identified above. This report shall net be reproduced except In full with written opprovel of Carding! Laborstorias,

EZag DS A e

Celey D. Keene, Lab Director/Quality Manager

| PageS0f9 |




VLaboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:
P B ENERGY Project: MALJAMAR AGI #1 Reported:
16285 PARK TEN PLACE, SUITE 400 Project Number: NONE GIVEN 22-0ct-12 12.07
HOUSTON TX, 77084 Project Manager: RUSSELL BENTLEY

Fax To: (281) 589-5865

Inorganic Compounds - Quality Control

Cardinal Laboratories

Reporting Spike Source %REC RPD
Analyie Result Limit Units Level Result YREC Limits RPD Limit Notes
Batch 2100807 - General Prep - Wet Chem
Blank (2100807—BLK1)~_’_ o Prepased & Analyzed: 08-Oct-12
Chloride ND 400 mg/l
LCS (2100807-BSt) Prepared & Analyzed: 08-Oct-12 .
Chileride 100 400 mgl 100 100 80.120
LCS Dup (2100807-BSD1) Prepared & Analyzed: 08-Oct-12 o
Chloride 104 | .00 mg/L 100 104 80-120 392 20
Batch 2101003 - Filtration
*Blank (2101003-BLK1) o .. Prepared & Analyzed: 09-Oct-12 o
DS ND 500  mgl
LCS (2101003-BS1) - Prepared & Analyzed: 09-Oct-12 o
DS 251 mp/l 240 105 80-120
Duplicate (2101003-DUP1) - Source: H202447-01 Prepared & Analyzed: 09-Oct-12 ‘
TDS 3320 5,00 mg/L 5380 1.12 20
Batch 2101204 - Genceral Prep - Wet Chem
Blank (2101204-BL.K1) - Prepared & Analvzed: 12-0ct-12 .
Sulfate ND 100  mgl
LCS (2101204-BS1) ) Prepared & Analyzed: 12-Oct-12
Sulfate 16.7 10.0 mg/l. 200 83.6 80.120

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE: Uabity and Damages.  Camfingls fablity and client’s exclusive semedy for any ciim insinp, whether based In conbact or iont, shall ba limited to the amount pald by oient for onalyses Al daims, induding those for neglgence and
any other cause whatsoever shell be deemed weived unless made In weitthg and receved by Cardindl within thity (30) days after completion of the cpplicable service.  In no event shafl Cardinal be bable for Inddentel o coseguendel demages,
induding, withowt Fmitation, business intemruplions, loss of wse, or loss of profs imcumed by chient, IS subsidades, afffiates or syccessors adgng out of or related to the performance of the services heveuncer by Cardinzl, reganfless of whether such
dzim Is based upon any of the obove stated reasons o7 pthenvise, Resudts relats only to the samples Idertified above, This report shall not be reproduced excapt In fufl with written approval of Cardmal Laboratories,

&&2/&-@

Celey D. Keene, Lab Director/Quality Manager

| Page6of9 |




CARDINAL

e Laboratories PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, MM 88240
Analytical Results For:
P B ENERGY Project: MALJAMAR AGI #1 Reported:
16285 PARK TEN PLACE, SUITE 400 Project Number: NONE GIVEN 22-Oct-12 1207

HOUSTON T¥X, 77084 Project Manager: RUSSELL BENTLEY
Fax To: (281) 589-5865

Inorganic Compounds - Quality Control

Cardinal Laboratories

Reporting Spike Sowrce %REC RPD

Analyte Result Limit  Units Level Result %REC Limits RPD Limit Notes
Batch 2101204 - General Prep - Wet Chem
LCS Dup (2101204-BSD1) _ Prepared & Analyzed: 12-Oct-12
Sulfate 193 10,0 mg/L 200 96.6 80-120 144 20
Batch 2101702 - General Prep - Wet Chem
LCS (2101702-BS1) . Prepared & Analyzed: 16-Oct-12
Conductivity 496 uS/em 500 992 80-120
pH 7.08 pH Units 7.00 101 90-110
Duplicate (2101702-DUP1) Source: H202484-01 Prepared & Analyzed: 16-Oct-12
pH 7.27 0.100  pH Units 723 0.552 20
Conductivity 5460 1.00 uS/cm 5450 0.183 20

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE: Liabdity and Damages. Cordingls [Rbity ond cientt excusive remedy for any doim arng, whether based i contract or tort, shall be Bmited o the amount pzld by chent for umelyses. Al dalms, mduding those for neghysnce and
any other quse whatzosver shall be deemed waived unless made In writihg and receved by Cordinal within thity (30) diys after completon of the epplicoble servite,  In no evert shall Cerdlnel be lieble for hodenkl o coseguenial damages,
Induding, withost limitation, businesy Intemuphions, s of wse, or loss of prafits houmed by dient, N5 subsdiiies, offRkes oF Cuccessors ansng ot of or refated to the performance of the services hemrunder by Cardindl, regardess of whether such
ciaim I$ bassd upon any of the Dbove stoted reasons of otherwise. Results miste only to the samples idendified above, This report shal not be reproduced except in ull with written approval of Cardinz! Laboratories.

%/A_M

Celey D. Keene, Lab Director/Quality Manager

| Page7of9




CARDINAL
‘ L’ a b O rat O i e S PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Notes and Definitions

ND Analyte NOT DETECTED at or above the reporting limit

RPD Relative Percent Difference

** Samples not received at proper temperature of 6°C or below,

xx Insufficlent time to reach temperature.

- © Chloride by SM4500C1-B does not require samples be recelved at or below 6°C

Samples reported on an as received basis (wet) unless otherwise noted on report

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE: Labiity and Damages, Corinal’s Labifty and dhients exclusive remedy for any daim arldng, whether based In contat of tort, shall be Nmited to the amount pald by dent for analyses. AN dabms, incliding those for negfigence and

ey other causn whatsoever shall Do desmed walved unlest made In witing and recetved by Cardinal within Wity (30) days ofter completion of the applicable senvice. In no event shall Qardindl be kable for Inddental or consequant] damages,
indudng, wincis |mUtessn, bureezs lamgssy, i3 40 s o B2y oF profis ncumed by clent, fts mbgidares, affiale or successors aising out of of related o tha performance of the services h‘cwnda by Cardnal, regardiess of whether such

dlalin vs 82138 Gpan Ay Of T S53E 1700 £33N O inEeast, Rnsid seiatr ¢aly to tha samples Identificd zbove. This report shial not be reproduced except In full vith vaftten approval of Cardinal Laboratodies,

%/é -&/M__/

Celey D. Keene, Lab Director/Quality Manager

| Page80of9




CARDINAL
Nl aboratories

101 East Marland, Hobbs, NM 88240
{575) 393-2326 FAX (575) 383-2476

CHAIN-OF-CUSTODY AND ANALYSIS REQUEST

Company Name: 7Y S BILL TO ANALYSIS REQUEST
Preject Manager: 3{/( l _gg‘& Q“K ‘ P.O. #:
Address: Company:
C.j!){: Stale: Zip: Attn:
Pnone #: Fax #: Address:
Project #: Project Owner: City:
Project Name: mal- O_yY\Q,!f AG.I :ﬁk _i,- State: Zip:
“Project Lecation: YV _)C\.W\Odf ) Nm Phone #: “
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OPERATOR CERTIFICATION
Aka AGI#2

I hereby certify that I, or someone under my direct supervision, have inspected the drill site and access
route proposed herein; that I am familiar with the conditions which currently exist; that I have full
knowledge of state and Federal laws applicable to this operation; that the statements made in this APD
package are, to the best of my knowledge, true and correct; and that the work associated with the
operations proposed herein will be performed in conformity with this APD package and the terms and
conditions under which it is approved.

I also certify that I, or the company I represent, am responsible for the operations conducted under this
application. These statements are subject to the provisions of 18 U.S.C. 1001 for the filing of false
statements.

Executed this S © day of gZZ ? , 2004
Name % M

Position Title @‘XM MWVL

Address _/ 08/ M%O/ /WWM/L,/\//}? 82

Telephone _ 575~ /¢ -3528

Field representative (if not above signatory)

Address (if different from above)

Telephone (if different from above)

E-mail \J‘.‘O Ptf)‘)é'ss@ ﬁmerw‘g Y- o)

1:\14-007\BLM APD Negotiations\BLM Operator Certification Form.docx



