NEW MEXICO ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION CF 11323

R-10440

December 28, 1995

Yates Petroleum Corporation
105 South Fourth Street
Artesia, New Mexico 88201

Attn: Mr. Ray Stall

RE: Injection Pressure Increase Trailblazer Gas Storage Project,
Trailblazer ‘ANL’ Well No.2, Chaves County, New Mexico

Dear Mr. Stall:

Referenc: is made to your request dated December 12, 1995 to iicrease the surface injection
pressure on one well on the above referenced project. This rcquest is based on standard
engineer'ng practices, whereby the equivalent gas pressure including hydrostatic shall be
substitute d for the previously permitted water injection pressure, the eby exerting similar bottom
hole pressure in the subject wellbore. My staff has reviewed the data accompanying your request
and we feel an increase in injection pressure on this well is justifie | at this time.

You are therefore authorized to increase the surface injection pressure on the following well:

Maximum Gas Injection

Well and Location
Surface Pressure

Trailblazer ‘ANL’ Well No.2

Unit H, Section 11, Township 8 South, Range 27 East 1440 PSIG

This well located in Chaves County, New Mexico.

FURTHER: The subject request with all accompanying data, and the resulting injection pressure
increase is hereby made a part of Division Order R-10440. All other provisions of such shall
remain in full force and effect.

The Division Director may rescind this injection pressure increase if it becomes apparent that the
injected gas is not being confined to the injection zone or is endangering any fresh water aquifers.

Sincerely,

William J. LeMay

OFFICE OF THE SECRETARY - P. O. BOX 6429 - SANTA FE, NM 87505-6429 - (505) B27-5950
ADMINISTRATIVE SERVICES DIVISION - P.O. BOX 6429 - SANTA FE, NM 875056429 - (505) 827-5925
ENERGCY CONSERVATION AND MANAGEMENT DIVISION - P.O. BOX 6429 - SANTA FE, NM 87505-6429 - (505) 827-5900
FORESTRY AND RESOURCES CONSERVATION DIVISION - P.O. BOX 1948 - SANTA FE, NM 87504-1948 - (505) 827-5830
MINING AND MINERALS DIVISION - P.O. BOX 6429 - SANTA FE, NM B7505-6429 - (505) 827-5970
OIL CONSERVATION DIVISION - P.O. BOX 6429 - SANTA FE, NM 87505-6429 - (505) 827-7131
PARK AND RECREATION DIVISION - P.O. BOX 1147 - SANTA FE, NM B7504-1147 - (505) 827-7465



Injection Pressure Increase
Yates Petroleum Corporation
December 28, 1995

Page 2

Director

WIL/BES

File: Case File No.11322

cC? 0il Conservation Division - Artesia



@oo2

" 12/12/95  10:09 B505 748 4585 YATES PET ENG
December 12, 1995 f’)
N o
State Of New Mexico (J\\ i o 7
Energy, Minerals, And Natural Resources Department \ A l \ BF\

" Oil Conservation Division T E ms (\\, v : [\\ \\ Jf S L
P. O. Box 2088 \¢ \~ \/ A q L
Santa Fe, New Mexico 87504 - 2088 \/ K D \ R

4
Attention: Mr. Ben Stone \ \& Q
L \/ -
T
Gentlemcn; \J e

Order No. R - 10440 dated August 21, 1995, approved Yates Petroleum Corporation’s application for the
Trailblazer Temporary Gas Storage Project authorizing storage in the San Andres interval 2159 feet to
2174 feet. Yates Petroleum Corporation requcsted and was granted a surface Injection pressure of 500 psi
After further review, we now anticipate that a higher injection pressure may be nccessary to inject the 400
MCFD of gas specified in our original applfeation. Additional compression may also be required.

Geveral surface pressure limits of 0.2 psi per foot of depth when injecting water are provided by NMOCC
memo No, 3-77 to Operators dated August 24, 1977. This translates to an overall pressure gradient of
0.67 psi per foot of depth (for 9.0 pound per gallon water), thereby mamtaining injection operations below
fracture gradient.

Inasmuch as only gas will be injected into the Trailblazer ANL State #2. a higher surface pressure limit
based on the lighter gas column is sought. Attachments T and I show that surface injection pressure of
1287 psi for a gas column described by the attached gas analysis, Attachment IIT; and 432 psi with a 9.0
pound per gallon water column will result in the samc bottom hole pressure, Both systems will exert a
pressure of 1442 psi at a depth of 2159 feer, the top of perforations, keeping operations below fracture
gradient.

Accordingly, Yates Petroleun Corporation hereby respectfully requests that Order No. R - 10440 be
amended to allow a maximum surface pressure limit of 1287 psi.

If additional information is needed please advise. Thank you.

Sincerely.ﬂ]’w)

Ray Stal
Engineer
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ATTACHMENT

TRAILBLAZER TEMPORARY GAS STORAGE PROJECT

Bottom Hole Pressurc = Surface Pressure + Hydrostatic Pressurc - Friction Pressure

Friction Pressure will be considered negligible duc to low rates and small
tubiug length in this case.

I. WATER SYSTEM

BHP = P(surface) + P(hydrostatic)
If P(surface) is limited to 0.2 psi per foot of depth, then
P(surface) = 0.2 psi per foot * 2159 feet = 431 8 psi

If water is 9.0 pound per gallon (139,000 ppm NaCl ) which exens a hydrostatic
gradient of 0.468 psi per foot, then

P(hydrostatic) = 0.468 psi per foot * 2159 feet = 10104 psi
Then. BHP(maximum)= 4318 + 1010.4 = 1442 2 psi
0. GAS SYSTEM

P(surface) = BHP - P(hydrostatic)
For BHP =1442 psi, and P(hydrostatic) =155 psi (see ATTACHMENTS II and IIT)

Then, P(surface maximum) = 1442 - 155 = 1287 psi
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ATTACHMENT II

(C) Copyright 1990,1993 b

-~ BHP or Pwf Calculation -- Douglas M Boone
All Rights Reserved
Version 3.0M

06-Dec-95
" Well Name: " Trailblazer "
Gas Gravity: 0.99 ¥ N2 1.89
Condensate (yea=1): 1 % CO2 16.89
Reservoir Temp: 96 F % H2S 2.30
Surface Temp: 60 F Pc = 735.19
Depth of Zone: 2,159 Feet TCc = 443 .99
Tubing Diameter: 2 inch
SITP Rate BHP Z BEP/Z
Psia Mcfd Psia psia
1,287 0 1,442 0.69 2,099

-
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ATTACHMENT 11 (cont.)

l BHPWHP —Jl

- This program calculates the hottom holepressure at the formation face for either a flowing or shut-in

gas well. The shut-in bottomn hole pressure is calculated if a zero is entered for the gas rate.
Naturally, it is preferred to measure bottom-hole pressures with a down hole gauge and surface
pressures by gauge or deadweight. For many purposes, a sufficiently accurate valye for one value
or the other can be obtained by calculating the difference in pressure due to the weight of the gas
as well as (in the case of flowing wells) frictional pressure drops.

The mathematical solution to this probiem has been evaluated by many authors with most
techniques requiring an iterative procedure to calculate the pressure drop. BHPWHP uses a
modified version of the Cullender-Smith technique, which requires iteration for the average Z- factor.
This procedure is suitable for depths less than about 12,000 FT. -

BHER = FTe2 , 835G *Tavg* F+ L(haty » QG
40,000 = As &P

_ GasG+TVD
N 26.67 = Tavg’ * &vg

BHP = Bottom hole prassure (psia)
FTP = Flowing tubing pressure (psia)
GasG = Gas gravity

Tavg = Average temperature (F)
Tavg' = Average temperature (R)

F = Friction factor

L = Tubing length (ft)

QG = Gas rate (Mcfd)

d = Tubing diameter (in)

TVD = True vertical depth (ft)

Zavg = Average Z factor

Friction factors are calculated using the equations presented by Cullender and Smith. These
equations presume an absolute pipe roughness of 0.0006 inches. Better results may be obtained
when measured flowing or static bottom-hole pressures can be compared to flowing or static
surface pressures. The user can then vary the values for length, diameter, and effective gas gravity
until values calculated by BHPWHP agree with the measurements. Doing so will assure batter
subsequent calculations for that well.

No explicit provisions are provided for liquid production. This can be done by altering the effective
gas gravity. Major problems affecting the bottom hole calculation include unknown amounts of
liquid hydrocarbons or water in the wellbore tubing, unusual temperature distributions, variations in
gas Z-factors from the correlation, and changes in fluid composition with depth for condensate
systems. There is a program named GASGRAV that will help calculate an effective gas gravity for
different condensate yields.

Reservoir - Page 139
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ATTACHMENT II (cont.)

Figure #1 illustrates the "Information” screen or how the program will appear when first retrieved.
The individual numbers might be different but the data descriptions and input areas will be the same.
If the user has anything else on the screen then the [HOME] key should be pressed to come back
to the "Information® screen. The normal arrow keys are used to move around this screen and to
make data entries. The user can get brief instructions on how to use this program by pressing the
[Alt][H] key while in the "Information® screen, These instructions are shown in Figure #2. Retum
to the “Information” screen by pressing the [HOME). The user can make data changes only in the
highlighted cells. The highlighted input cells are the cells that are either shown in green on color
Screens or are reverse video on monochrome monitors.

This program has some additional macros to aid in printing. [AH][S] is used to print the header
information and the first calculated pressures. The user can then enter additional pressures and
rates. Between each pressure-rate entry the [Af][P] macro is used to print just the new data points.
Press [AR][E] to eject the printed page.

Macros Utilized —
(Alt][H] - displays the "instruction® screen
[AIt][S] - Prints header input information
[AI][P] - Prints a new data row
[AIt)E] - Eject page from printer

The required data can be entered in any order the user desires and the results seen at any time by
pressing the [F9] key which is the Lotus calculation key.

Resarvoir - Page 140
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ATTACEMENT II (cont.)

— BHFP or Pwf Calculation -

(C) Copyrig
Douglas M Boone
All Rights Reserved

Verslen 3aM

15-Mar-g3

Well Narme:

Gas Gravity:
Condensare (yes=1);
Reservolr Temp: F
Surface Temp: B -

Deprth of Zone: Feet 3 Tc= 386.63
Tubing Dlameter: ineh

FTP Rate  Pwf Z PwifZ
Psia Mefd  Psia psia

D B i o s

INSTRUCTIONS:
1) Enter the shutdn tubing ar flowing pressure.
2) Press [F9] to calculate the BHP and 2 factor

3 To print for the first Ume press [A][S]
Then press [AK][F] o prirtoLr new pressyrerare vajues

4) Ta eject page press [Alt][E] [N

5) Press [Home] to retum to infarmation sereer,

€) Prass [Alt][M] to change units

At 1950, 1883 by

Reservair - Page 141
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ATTACHMENT III

04-94-1939% g7: B Ly ldeat Measurement Serv | 1 S@5 223 5790

Bildcac Measuregeat Servica oos 2.0
PO Box O34
Rosezll. New Mexige 8¥207 Rup Mo, 150004~]
0ffien 1505-523-5750 Date Rem  Q4/04/95
“Quality and Service is our first concern” Date Sampled 04/03/95
Analysis far TATES PETAOLEUN CORPORALION SPANGL.L60
Fisld:
Tall Name: QUINCY BATTERY Preducar: TATES PETRDLEUN CORPORATION
Sta. Ruaber: County: CNAVES Statg: mv
Purpase; $POT Sawpled dy: KaRl NAENY
Sawoling Tese: 61 {3 - 6taos Temp: 57 DER F
Yolums/day: Faraation:
Prassure on Cyliader: 25 1153 Linv Prossere: §8.2  p3IA
GRS COMPONEAT AMALYSIS Pressare Base: [4.130
Bol % N Real BTU Dry: 12%

fe3] 3TV wer: Wiy
Real Calc. Specific Cravity:  0.997
Finld Spweific Gravity:  0.998
Carbon Dioxide 07 16.095
Itandard Pressere: 14,498

eragen Lrd 1.7 0ty Pry: 19
Nydrogen Sulfide H2S 2.500 L1 (193 1176
Fathane ¢ 52019 5019
ELhane cz 12.39% 18
Propang <] 8.628 .32 I Facter;  0_994y
Iso-tutany {d] 1.1% .57 N yaluw: 1264y
For-Qutane NCt 2.591 0. Avg Mol Neight: 28 SE3S
lsa~Fantane {1 0.725 0.265 Avg tuft/Cal: 53.4979
Rar=Pentane Kes 0.497 0.249 6 Lh Prodvct: | avg
Rothanet GPR: 16,53
Naxangs flus Cé+ LR} 9.407 Echanes ¢PN; 1144

Propames sPA: 4 429

Butane? CPN: 2.108

Pantanes GPR: 0,921
TOTAL 100,000 15,5638

RENARKS;
F23 on LocatTan: 2.3000 = 23,000 Py

Appraved by: DON wORRAN
Tue Apr a4 97;29:82 1995

P.e2
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STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

IN THE MATTER OF THE HEARING CALLED BY THE OIL CONSERVATION
DIVISION FOR THE PURPOSE OF CONSIDERING:

CASE NO. 11322
ORDER NO. R-10440

APPLICATION OF YATES PETROLEUM CORPORATION FOR
UNDERGROUND GAS STORAGE, CHAVES COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

BY THE DIVISION:

This cause came on for hearing at 8:15 a.m. on June 29, 1995, in Hobbs, New
Mexico, before Examiner Michael E. Stogner.

NOW, on this 215t day of August, 1995, the Division Director, having
considered the record and the recommendations of the Examiner, and being fully advised

in the premises,
FINDS THAT:

(1) Due public notice having been given as required by law, the Division has
jurisdiction of this cause and the subject matter thereof.

) The applicant, Yates Petroleum Corporation ("Yates"), seeks authority to
initiate a temporary underground gas storage project in the Undesignated Southeast
Acme-San Andres Pool by reinjecting produced casinghead gas from the Southeast Acme-
San Andres Pool into its existing Trailblazer "ANL" Well No. 2, located 2310 feet from
the North line and 330 feet from the East line, in the SE/4 NE/4 (Unit H) of Section 11,
Township 8 South, Range 27 East, NMPM, Chaves County, New Mexico.

(3)  The casinghead gas to be reinjected into the Trailblazer "ANL" Well No.
2 will be produced from the offsetting Quincy "AMQ" State lease to the east in Section
12, Township 8 South, Range 27 East, NMPM, Chaves County, New Mexico, which has
common working interest and royalty interest ownership and a common state beneficiary
(Water Reservoirs) with the state lease on which this injection well is located.

(4)  Subsequent to the hearing the Commissioner of Public Lands for the State
of New Mexico, by letter dated July 27, 1995, authorized said temporary reinjection
project.
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(5) Injection and storage will be for a temporary period of time and will
continue only until such time as a pipeline can be constructed to transport said casinghead
gas to a gas sales plant.

(6)  The Trailblazer "ANL" Well No. 2 is capable of producing approximately
1.0 MMCEF of gas per day and 18 barrels of oil from the subject pool. By temporarily
converting this well to injection, casinghead gas can be stored in the gas cap of the San
Andres P, zone and then, after a pipeline is constructed, produced along with the gas that
is currently recoverable from this zone.

(7)  The evidence presented by the applicant demonstrated that storage of gas
in the Trailblazer "ANL" Well No. 2 will benefit other wells in the pool that are
currently unable to produce and will result in the more efficient production of oil from
the pool thereby preventing waste.

(8)  No offsetting operator or interested party appeared at the hearing in
opposition to the subject application.

(9)  The applicant should be authorized to store casinghead gas in the San
Andres P, porosity zone of the Undesignated Southeast Acme-San Andres Pool by
injection in its Trailblazer "ANL" Well No. 2 through the perforated interval from
approximately 2159 feet to 2174 feet.

(10)  The injection should be accomplished through 2 7/8-inch tubing installed
in a packer set at approximately 2074 feet; a gauge or other leak detection device should
be attached to the casing-tubing annulus in order to determine leaking in the casing,

tubing or packer.

(11)  Prior to commencing injection operations in the subject well, the casing
should be pressure tested throughout the interval from the surface down to the proposed
packer setting depth to assure the integrity of such casing.

(12) The injection well or pressurization system should be initially equipped
with a pressure control device or acceptable substitute which will limit the surface
injection pressure to no more than 500 psi.

(13) The operator should give advance notification to the supervisor of the
Artesia District Office of the Division of the date and time of the installation of injection
equipment and of the mechanical integrity pressure test in order that the same may be

witnessed.

(14)  The injection authority granted herein for the Trailblazer "ANL" Well No.
2 should terminate: (a) one year after the effective date of this Order if the operator has
not commenced injection operations into the subject well, provided however, the
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Division, upon written request by the operator, may grant an extension thereof for good
cause shown; or (b) the date the operator returns the Trailblazer "ANL" Well No. 2 to
production.

IT IS THEREFORE ORDERED THAT:

(1) The application of Yates Petroleum Corporation for a temporary
underground casinghead gas storage project is approved and the applicant is hereby
authorized to reinject produced Southeast Acme-San Andres Pool casinghead gas from
the Quincy "AMQ" State lease located in Section 12, Township 8 South, Range 27 Wast,
NMPM, Chaves County, New Mexico, into the San Andres P, porosity zone of the
Undesignated Southeast Acme-San Andres Pool through its existing Trailblazer "ANL"
Well No. 2 located 2310 feet from the North line and 330 feet from the East line, in the
SE/4 NE/4 (Unit H) of Section 11, Township 8 South, Range 27 East, NMPM, Chaves
County, New Mexico.

(2)  The applicant shall take all steps necessary to ensure that the injected gas
enters only the proposed injection interval and is not permitted to escape to other
formations or onto the surface from injection, production, or plugged and abandoned
wells. '

3) Injection in the Trailblazer "ANL" Well No. 2 shall be accomplished
through 2 7/8-inch tubing installed in a packer set at approximately 2074 feet with an
approved pressure gauge or attention-attracting leak detection device.

(4)  The injection well or pressurization system shall be equipped with a
pressure control device or acceptable substitute which will limit the surface injection

pressure to 500 psi.

(5)  Prior to commencing injection operations in the Trailblazer "ANL" Well
No. 2, the casing shall be pressure-tested throughout the interval from the surface down
to the proposed packer setting depth to assure the integrity of such casing.

(6) The operator shall give advance notification to the supervisor of the
Artesia District Office of the Division of the date and time of the installation of injection
equipment and of the mechanical integrity pressure test in order that the same may be
witnessed. . -

(7)  The applicant shall immediately notify the supervisor of the Artesia
District Office of the Division of the failure of the tubing, casing or packer in the
injection well, and shall take such steps as may be timely and necessary to correct such

failure or leakage.

(8) The subject project is hereby designated the Trailblazer Temporary Gas
Storage Project, and the applicant shall conduct operations in accordance with Division
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Rule Nos. 701 through 708 and shall submit monthly reports in accordance with Division
Rules 706 and 1131-A.

(9)  The injection authority granted herein for the Trailblazer "ANL" Well No.
2 shall terminate (a) one year after the effective date of this Order if the operator has not
commenced injection operations into the subject well, provided however, the Division,
upon written request by the operator, may grant an extension thereof for good cause
shown; or (b) the date the operator returns the Trailblazer "ANL" Well No. 2 to
production.

(19) Jurisdiction of this cause is retained for the entry of such further orders
as the Division may deem necessary. -

DONE at Santa Fe, New Mexico, on the day and year hereinabove designated.

STATE OF NEW MEXICO
OIL CONSERVATION PTVISION

WILLIAM J. LEMAY
Director

SEAL



