
NEW MEXICO OIL CONSER\'ATIOl\ DIVISIOl\ 
- Engineering Bureau -

1220 South St. Francis Drive, Santa Fe, NM 87505 

ADMINISTRATIVE APPLICATION CHECKLIST 
THIS CHECKLIST IS MANDATORY FOR ALL ADMINISTRATIVE APPLICATIONS FOR EXCEPTIONS TO DIVISION RULES AND REGULATIONS 

WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE 
Application Acronyms: 

r 1 1 

[NSL-Non-standard Location] [NSP·Non-Standard Proration Unit] [SO-Simultaneous Dedication] 
[DHC-Downhole Commingling) [CTB·Lease Commingling] [PLC-Pooi/Lease Commingling] 

[PC-Pool Commingling) [OLS • Off-Lease Storage] [OLM-Off-Lease Measurement] 
[WFX-Waterflood Expansion] [PMX·Pressure Maintenance Expansion] 

[SWD-Salt Water Disposal] [IPI·Injection Pressure Increase) 
[EOR-Qualified Enhanced Oil Recovery Certification] [PPR-Positive Production Response) 

TYJ>E OF APPLICATION- Check rhnse Which Apply t<x [AI 
lA] Location- S~cing. ~'nit- Simultaneous Dedication 

D NSL u NSP D SD 

Check One Only for IBJ or [C] 
I BJ Comminglini!- Storagt:·- Measurement 

D DHC tJ CTB D PLC D PC D OLS D OLM 

0J,cction - Di:£osa.l - Pressure lncr.t:ase • Enhanced Oil Recover) 
U WFX U PMX D SVvD ~ !PI D EOR D PPR 

ICJ 

.~tr~ 
Ma,lj\mr A~r:ttl 
30 ·o25 -t.to4zo 

[DJ Other: Specify -.kla../~.a..u.14u'-A6'L __ ~L__ _J R- 13~lf3 
!21 NOTIFICATION REQUIRED TO:- Check fhosc Which Apply. or Does Not Apply 

r A I D Working. Royalty or (h erriding Royalty Interest Owners 

I B I ~ Offset Operators. I easeholdf..'rs nr Surfilcc Ownl'r 

!Cl D Application is One Which Requires Published Legal Notice 

[D] D Notilkatinn and/or Concurrent Approval by BLI\,1 or SLO 

I FJ 

U.S 8urea<..J of Land Managerqent ¥ CommlSS!Oner of PubliC Lands State La!"\d Off1ce 

Q- For all ~lfthe above. Prnol\lf Notification or Publication is Atlached. and/or. ),A{. 

!FJ D Wain~rs <ire Attached 

[31 SUBMIT ACCCRATE AND COMPLF.TF. INFORMATION REQlJIREI> TO PROCESS THE TYPE 
OF APPLICATION INDICATED ABOVE. 

l4l CF.RTlFICATION: I hereby certify that the information submitted with this application for administrative 
approval is accurate and complett• to the best of my kmm ledge. I also understand that no action \\ill be taken on this 
application until the required inf(mnation and notifications are submitted to the Division. 



GEOLEX® 
INCORPORATED 

September 20, 2013 

Mr. Philip Goetze 
Oil Conservation Division 
New Mexico Department of Energy, 
Minerals and Natural Resources 
1220 South Saint Francis Drive 
Santa Fe, New Mexico 87505 

- -· ~ .. : ,... . - Alberto A. Gutierrez, C.P.G. 

f'' I< 
L.: i . .: 

VIA EMAIL AND FIRST CLASS MAIL 

Re: Request for Administrative Order to Amend Existing Order R-13443 to Increase the Current 
Maximum Allowable Operating Pressure of 2,973 psi to 3,200 psi for Maljamar AGI #1 (API 
3002540420) 

Dear Mr. Goetze: 

Frontier Field Services, LLC (Frontier) hereby requests administrative approval to amend NMOCC Order 
R-13443 regarding the existing Maljamar AGI #1 (API# 3002540420), located 130' FSL, 1813' FEL, 
Section 21, T17S, R32E in Lea County, New Mexico, to increase the current Maximum Allowable 
Operating Pressure (MAOP) from 2,973 psi to 3,200 psi based on the results of the original step rate test 
performed in October 2012 and calculations of the formation parting pressure. 

As detailed in Attachment A below, Frontier is confident that the increased injection pressure will not 
create fractures in the Wolfcamp reservoir nor in the overlying Leonardian cap rock. At 3,200 psi the 
calculated bottom hole pressure will be approximately 6,996 psi. As seen in the October 2012 step rate 
test (summary and CD containing the original data included in Attachment B), no indications of fracturing 
were observed at bottom hole pressures significantly greater than 7,000 psi. 

Frontier will modify the required pressure limiting devices to assure that the approved MAOP is not 
exceeded, and will comply with all other conditions of Order R-13443. 

Pursuant to the Division's request, Frontier has provided notice of this request to the operators working 
within the one-mile radius of the Maljamar AGI #I. A copy of the notice and signed confirmation of 
certified mail receipts of the notices are included as Attachment C. When we receive the signed 
confirmations of receipt we will forward those to you. 

Thank you for your attention to this matter. If you have any questions regarding this request, please 
contact me or Alberto Gutierrez of our office at 505-842-8000. 

Sincerely, 

Geolex, ~-· .::7 /' y-c L-: _____,z.c-_ ...___-___ -_ 

James C. Hunter, RG 

phone: 505-842-8000 
fax: 505-842-7380 

500 Marquette Avenue NW, Suite 1350 
Albuquerque, New Mexico 871 02 

email: aag@geolex.com 
web: www.geolex.com 



cc: Brian Briscoe- AKA Energy Group, LLC 
Kourtney Hadrick - AKA Energy Group, LLC 
John Prentiss - AKA Energy Group, LLC 
Alberto Gutierrez, RG- Geolex, Inc. 
Richard Ezeanyim- NM Oil Conservation Division, Santa Fe 
E.L Gonzales- NM Oil Conservation Division, Hobbs 

Enclosures: MAOP Application and Attachments 

G:\ 10-0 14\Correspondence\GoetzeOO 1.1tr.docx 



ATTACHMENT A: 

INFORMATION IN SUPPORT OF REQUEST FOR 
ADMINISTRATIVE ORDER TO AMEND THE MAXIMUM 
ALLOWABLE OPERATING PRESSURE (MAOP) SET IN 

EXISTING ORDER R-13443, MALJAMAR AGI #1 

I. 



Geolex, Inc. September 20, 2013 

INFORMATION IN SUPPORT OF REQUEST FOR ADMINISTRATIVE ORDER TO AMEND THE 
MAXIMUM ALLOWABLE OPERATING PRESSURE (MAOP) SET IN EXISTING ORDER R-13443, 
MALJAMAR AGI #1 

Frontier Field Services, LLC (Frontier) requests administrative approval to amend NMOCC Order R-
13443 regarding the existing Maljamar AGI #1 (API# 3002540420), located 130' FSL, 1813' FEL, 
Section 21, Tl7S, R32E in Lea County, New Mexico, to increase the current MAOP from 2,973 psi to 
3,200 psi based on the results of the original step rate test performed in October 2012 and calculations of / 
the formation parting pressure. Increasing the surface pressure to 3,200 psi will increase the bottom hole • 
pressure to approximately 7,000 psi. No break was observed at or near this pressure during the step rate 
test, and this pressure is below the conservative calculated parting pressure of J_;.300 J2Si. v 

During initial commissioning and testing of this well, Frontier has determined that permeability of the 
reservoir is less than originally anticipated based on surrounding wells and that current reservoir pressures 
are higher than originally calculated during the well and surface compressor design phase. In addition, 
the specific gravity of the treated acid gas (TAG) is lower than originally predicted by the models used in 
the design of compression facilities. For these reasons, Frontier has not been able to inject TAG into the 
reservoir at the maximum current compression capability of the existing surface facilities. Therefore, 
Frontier has initiated the design and purchase of pumps and coolers that will allow it to raise the current 
surface pressures at TAG densities that will permit the injection of the permitted rate of TAG into the 
well. 

Frontier is currently in the process of designing and installing high-pressure booster pumps, effectively 
adding a sixth stage to the existing five-stage compressors. These pumps will be capable on increasing 
the maximum surface pressure to above 3,200 psi. In order to preserve the anticipated safety margin 
between anticipated operational pressures and the MAOP, Geolex and Frontier have evaluated the step 
rate test data obtained during the witnessed step rate test in October to support a request to 
administratively increase the MAOP for this well. The analysis of the step rate data clearly support an 
increase in the MAOP which will improve the ability to use the well long-term and which will not harm 
the reservoir or affect any adjacent wells. 

Frontier's original application for the AGI well with an MAOP of 2,973 psi was unopposed and therefore, 
we believe that it is appropriate for NMOCD to approve this MAOP administratively if your review of the 
calculated parting pressure and the step rate test data indicates that this request is appropriate. 

Frontier requests an amended Order to increase the MAOP to 3,200 psi. This pressure is below the 
maximum capacity of the proposed additional surface equipment which will be fitted with devices to 
shutdown the equipment at or below the approved MAOP to insure that this pressure will not be 
exceeded. Pursuant to the information detailed below, Frontier is confident that this new MAOP is below 
the parting pressure of the W olfcamp injection units, and will pose no hazard of migration of the injected 
TAG outside of the approved injection zone. 

Parting Pressure Calculations 

Following completion of the Maljamar AGI #1, an OCD-witnessed step rate test was conducted in 
October 2012. Prior to testing, a calculation was made of the anticipated parting pressure (Pp), using the 
formula: 

Pp =PRES+ (v/(1-v)) x (Pos-PREs) 

where PRES is the reservoir pressure (psi), P08 is the overburden pressure (psi), and vis the Poisson's ratio 
(dimensionless) for the reservoir rock. 
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Geolex, Inc. September 20,2013 

Reservoir pressure (PREs) can be conservatively calculated as being equal to the hydrostatic pressure in 
the formation: using the central depth of the perforated interval of9,855' (9,579' to 10,130') times the 
fresh-water pressure gradient of 0.433 psi per foot, the calculated reservoir pressure is 4, 267 psi. 

Similarly, the overburden pressure (P08) can be calculated from the lithostatic pressure, again using the 
central depth of 9,855 feet and a sedimentary-rock pressure gradient of 1.0 psi per foot, yielding an 
overburden pressure of9,855 psi. 

Poisson's ratio for unfractured limestone is approximately 0.33 . Using these values and the overburden 
and reservoir pressures shown above, we can calculate the parting pressure (Pp) to be approximately 
7,300 psi in the reservoir (bottom hole pressure). 

Step Rate Test 

The step rate test was conducted using brine with a weight of 10 pounds per gallon. This fluid has a 
specific gravity of 1.1958, and results in a static pressure gradient of0.5187 psi/foot (as opposed to fresh 
water with a specific gravity of 1.00 and a static pressure gradient of 0.433 psi/foot). Based on the brine 
density and the central depth of the perforations in the well (9,855 feet) the pressure at the reservoir with a 
full fluid column and no pressure at the service would be: 

9,855 feet x 0.5187 psi/foot = 5,112 psi. 

Therefore the formation pressure encountered in the step rate test would be the sum of 5,112 psi plus the 
surface pressure created by the pumping equipment at the surface. 

During step rate tests, the parting pressure is typically observed as a "break" in the pressure-pumping rate 
curve, with the curve clearly flattening as fracturing (parting) begins. Based on the calculated parting 
pressure of 7,300 psi and the brine static pressure of 5,112 psi, it was anticipated that a break would occur 
near the additional surface pressure of 2,200 psi (using specific gravity of brine). 

As seen in Figure l below, no clear break was found around the calculated surface parting pressure of 
2,200 psi. In fact, the slope slightly increased near this point. There is no clear "flattening" break until a 
surface pressure of approximately 5,600 psi was reached. 

Flcure 1: Maximum Surface Pressure at End of each Pumpln& Step 
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Geolex, Inc. September 20, 2013 

Although this behavior clearly does not show that the parting pressure is in excess of 10,000 psi, it does 
clearly demonstrate that no fracturing of the injection zone occurred at or near the reservoir pressure of 
7,300 psi. 

Discussion and Conclusions 

If TAG was compressed to the proposed new MAOP of3,300 psi at a temperature of95°F, the average 
density in the well would be approximately 889 kg/m3

, or a specific gravity of0.889. This results in a 
pressure gradient of0.3849 psi/foot, and a pressure at the central depth of the perforations with no 
pressure at the surface full fluid column of: 

9,855 feet x 0.3849 psi/foot = 3,794 psi. 

Combined with the new proposed MAOP of3,200 psi, the calculated bottom hole pressure will be: 

3,794 psi+ 3,200 psi= 6,994 psi 

Figure 2 combines the observed surface pressures with the calculated column pressures for brine (5,112 
psi) and average density TAG (3, 794 psi). As was seen in Figure 1, there is no clear break in the pressure 
curves at or near the calculated bottom hole parting pressure of 7,300 psi. 
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Geolex, Inc. September 20, 2013 

Figure 3 below shows the relationship between the existing MAOP (2,973 psi), the proposed new MAOP 
~ psi), the calculated reservoir injection pressures, and the extremely conservative calculated parting 
~pressure (7,300 psi). 

The proposed new MAOP would result in a bottom hole injection pressure of 6,994 psi. As discussed 
above, we believe that fracturing may not occur until bottom hole pressures significantly greater than 
7,300 psi are reached. 

FiJUre 3 : Calculated Reservior TAG Pressure vs Surface TAG Pressure 
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Based on the calculations of parting pressure and the results of the step rate test, we are confident that the 
increased MAOP of3,200 psi will not induce any fracturing in the reservoir nor compromise the 
overlying cap rock. Automatic pressure limiting equipment will be used to maintain injection pressures at 
or below the MAOP. 
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ATTACHMENT B: 

DATA FROM OCTOBER 2012 STEP RATE TEST 
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ATTACHMENT C: 

COPIES OF NOTICES TO OPERATORS AND 
CERTIFIED MAIL RECEIPTS FOR NOTICES 

(COPIES OF RETURN RECEIPT CARDS WILL BE PROVIDED 
TO NMOCD UPON RECEIPT) 



GEOLEX® 
INCORPORATED 

Alberto A. Gutierrez, C.P.G. 

September 20, 2013 

VIA CERTIFIED MAIL 
Conoco Phillips Company 
3401 E. 30'h Street 
Farmington, NM 87402 RETURN RECEIPT REQUESTED 

RE: REQUEST FOR ADMINISTRATIVE APPROVAL TO INCREASE THE MAXIMUM 
ALLOWABLE OPERATING PRESSURE (MAOP) FOR FRONTIER FIELD SERVICES, LLC 
MALJAMAR AGI #1 FROM 2,973 TO 3,200 POUNDS PER SQUARE INCH 

This letter is to advise you that Frontier Field Services, LLC ("Frontier") filed the enclosed 
application on September 20, 2012, with the New Mexico Oil Conservation Division ("NMOCD" 
or "the Division") seeking approval to increase the existing MAOP of 2,973 psi to 3,200 psi. 
Maljamar AGI #1 is located 130 feet from the South line and 1813 feet from the East line of 
Section 21, Township 17 South, Range 32 East, in Lea County. Parting pressure calculations and 
the results of a step rate test show that this requested pressure increase will not induce fracturing 
in the reservoir or in adjacent formations. 

If you have any questions concerning this application, you may contact Mr. Alberto Gutierrez at 
(505) 842-8000 at Geolex, Inc.; 500 Marquette Avenue NW, Suite 1350; Albuquerque, New 
Mexico 87102. 

Sincerely, 
Geolex, Inc·. , 

.~c--(, r· 
/~ .. 

James C. Hunter, RG 

Consultant to Frontier Field Services LLC 

Enclosure 

G:\10-014\MAOP _Revision\Conoco Phillips ltr.doc 

phone: 505-842-8000 
fax: 505-842-7380 

500 Marquette Avenue NW, Suite 1350 
Albuquerque, New Mexico 87102 

email: aag@geolex.com 
web: www.geolex.com 



GEOLEX® 
INCORPORATED 

September 20, 2013 

Endurance Resources, LLC 
15455 Dallas Parkway #600 
Addison, TX 75234 

VIA CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Alberto A. Gutierrez, C.P.G. 

RE: REQUEST FOR ADMINISTRATIVE APPROVAL TO INCREASE THE MAXIMUM 
ALLOW ABLE OPERATING PRESSURE (MAOP) FOR FRONTIER FIELD SERVICES, LLC 
MALJAMAR AGI #1 FROM 2,973 TO 3,200 POUNDS PER SQUARE INCH 

This letter is to advise you that Frontier Field Services, LLC ("Frontier") filed the enclosed 
application on September 20, 2012, with the New Mexico Oil Conservation Division ("NMOCD" 
or "the Division") seeking approval to increase the existing MAOP of 2,973 psi to 3,200 psi. 
Maljamar AGI #1 is located 130 feet from the South line and 1813 feet from the East line of 
Section 21, Township 17 South, Range 32 East, in Lea County. Parting pressure calculations and 
the results of a step rate test show that this requested pressure increase will not induce fracturing 
in the reservoir or in adjacent formations. 

If you have any questions concerning this application, you may contact Mr. Alberto Gutierrez at 
(505) 842-8000 at Geolex, Inc.; 500 Marquette Avenue NW, Suite 1350; Albuquerque, New 
Mexico 87102. 

Sincerely, 
Geolex, I!J..C;· . 

~~~: ,~./. [ /7·· -
Janes C. Hunter, RG 
Consultant to Frontier Field Services LLC 

Enclosure 
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phone: 505-842-8000 
fax: 505-842-7380 

500 Marquette Avenue NW, Suite 1350 
Albuquerque, New Mexico 87102 

email: aag@geolex.com 
web: www.geolex.com 



• Complete items 1, 2, and 3. Also complete 
item 4 If Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach thisccard to the back of the mailpiece, 
or on the front if space permits. 

D. Is delivery address different 
1. Artlcle Addressed to: If YES, enter delivery address below: [] No 

£t'>DuQ..~~ R~ s t~'-" 9...<-~..S 
} 5Jj55 J) ~.1-Lf\.S f¥,~ ~~(:)\) 
tl])J):rs'=>~-rx 75 ~3'1 U========== 

2. Article Number 
(Transfer from service label) 

7010 0290 0001 9420 7084 
c~•-----~-~ - .. 

1 PS Form 3811, February 2004 Domestic Return Receipt c;• • "l595·112-M-1S40, 

• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery is desired. 

• Print~your name and a~dress on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mallplece, 
or on the front if space permits. 

1. Article Addressed to: If YES, enter delivery address below: 1!1-No 

Co~oc. o ~\\-:l:..LL:"t~) Co. 
31o'J £.. 3oTh s,. 
~ ~ ~~~<::,I c~ ~~ ?:;( Y 0 'd._U;:;:::;=:::::::========= 

2. Article Number 
(Transfet: from service fabel} 7012 1640 0001 8695 7580 

! PS Form 3811, February 2004 Domestlo Return Receipt 1 02595·02·M·1540 i 


