
NEW MEXICO ENERGY, MINERALS and 
NATURAL RESOURCES DEPARTMENT 

GARY E. JOHNSON 
Governor 

BETTY RIVERA 
Cabinet Secretary 

Nance Petroleum Corporation 
550 N 31st Street, Suite 500 
Billings, Montana 59101 

Attn: Mr. Thackeray 

Lori Wrotenbery 
Director 

Oil Conservation Division 

September 14, 2002 

Dear Mr. Thackeray: 

RE: Injection Pressure Increase —JB ^ 
Parkway Delaware Unit Well No. 601 
(APINo. 30-015-26433) 
Eddy County, New Mexico 

Reference is made to your request received in our office on September 3, 2002, to increase the 
surface injection pressure on the above referenced well. This request is based on a step rate test 
conducted on the well. We have reviewed the test results and feel an increase in injection 
pressure on this well is justified at this time. 

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

WeU and Location Maximum Surface Injection Pressure 

Parkway Delaware Unit Well No. 601 1225 PSIG 

Located in Lot 2 of Section 2, Township 20 South, Range 29 East, Eddy County, New Mexico. 

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

Sincerely, 

Lori Wrotenbepy 
Director 

LW/wvjj 
cc: Oil Conservation Division - Artesia 

Files: R-9822; PSI-X-2002 

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505 
Phone:(505)476-3440 * Fax (505) 476-3462 * http://www.enrnrd.state.nm.us 



V4-
P.O. BOX 7168 • BILLINGS, MT59103 

550 N . 31STST, SUITE 500 • BILLINGS, MT 59I0I 

PHONE: (406) 245-6248 • FAX: (406) 245-9106 

C O R P O R A T O 

A Subsidiary of 
St. Mary Land & Exploration Co. r 

Mr. David Catanach 
New Mexico Oil Conservation Division 

August 29, 2002 

I 
] 

1220 South Francis Drive * " ~ ~ 
Sante Fe,NM 87505 

Re: Request for Increase in Permitted Injection Pressure 
Parkway Delaware Unit 
Eddy Co., NM 

Dear Mr. Catanach: 

We spoke a while back following the OCD field inspector requiring us to shut-in two 
water injectors that were exceeding what his records showed as the permitted pressure 
limit of +/- 840 psi. We were unable to find any documentation confirming what his and 
my predecessors believed the allowable surface pressure was: 1100 psi for the original 
peripheral injectors and 1500 psi for the new drill infill injectors. 

I mentioned that our injection system pressure, wmckfypically is 1000-1100 psi/pjad 
been reported monthly on the C-l 15's for years and that 1 had several wireline tracer 
surveys which showed that the injected water was staying within the unitized interval. 
You requested I obtain step rate data in order to grant an increase in the permitted 
pressure. 

Attached is the analysis of a step rate test we performed on PDU #601 prior to a recent 
fracture stimulation. It indicates that 1275 psi was required at the surface to frac the 
formation. I have also attached copies of the RA Tracer - SI Temperature surveys we ran 
on wells # 205, 302, 303, 304, 505, 507, 509 & 703. All these surveys show that the 
water is staying within the unitized interval (unitized interval is typically from a few feet 
below the bottom perf to ~200' above the top perf - we are currently only waterflooding 
the bottom 1/3, the Delaware "C" zone). These profile surveys do indicate some growth 
upward from the top perf but still maintained well within the unitized interval and the 
target for a current study to expanding the flood to the "A" and "B" zones. 

The PDU waterflood has been extremely successful as evidenced by it's 900 BOPD 
increase in production. However as the flood has matured, the reservoir has filled up and 
higher injection pressure is required to continue putting the water in the ground. To avoid 
future confusion with different pressure limits on each well we request that all Parkway 
Delaware Unit water injection pressure limits be increased to 1250 psi. 



We feel the attachments substantiate that this increase in permitted pressure will not 
result in migration of water outside the Delaware formation and is in fact necessary for 
thgj:ontinu@d success ofthe project. Our injection facilities are currentl^onlv capable~Q̂ ~~" 

-H=50'^rbur^j^aving the cushion slightly higher at 1250 psi we have a bit of room to 
grow shoind""continued reservoir fi l l up increase the frac gradient above what we 
discovered it to be on the step-rate test of #601. We will continue to monitor the 
waterflood with periodic tracer surveys to ensure the injected water remains in zone. 

Your early attention to this request would be greatly appreciated. 

Sincerely, 

Herb Thackeray 
Operations Engineer 

Attachments: IPT Step Rate Analysis of PDU #601 
Cardinal Surveys Injection Profiles PDU # 205, 302, 303, 304, 505, 507, 
509 & 703 



IPT 
Integrated Petroleum Technologies, Inc. Since 1991 

July 30, 2002 

Mr. Herb Thackeray 
Nance Petroleum Corporation 
550 North 35th; Suite 500 
Billings, Montana 59101 

RE: Preliminary Step Rate and Closure Pressure Analysis 
PDU #601 
Parkman Delaware Unit 
Delaware Formation 
Eddy County, New Mexico 

Dear Mr. Thackeray: 

Attached is the preliminary analysis of the step rate injection and closure pressure data which was 
obtained in conjunction with the fracture treatment on the PDU #601 are displayed in Figures 1-
5. 

Figure 5 shows the results of the step rate test analysis. There is a clear break-over in the data 
which indicates that the fracture propagation pressure (surface) is 1,275 psi. This equates to a 
gradient of 0.734 psi/ft when utilizing the mid-perforation depth of 4,331'. 

I will call to discuss this data and the preliminary analysis, and to determine appropriate 
documentation. 

IPT appreciates the opportunity to work with you and Nance Petroleum Corporation on this 
stimulation design. Please do not hesitate to call i f you have any questions or i f we can be of any 
additional assistance. 

14062 Denver West Parkway • Suite 220 • Golden, CO 80401, U.S.A. • Phone: (303) 216-0703 • Fax: (303) 216-2139 
2525 NW Expressway # Suite 432 • Oklahoma City, OK 73112, U.S.A. • Phone: (405) 842-2576 • Fax: (405) 842-2586 

Sincerely, 

Paul W. Sauer 
Senior Petroleum Engineer 



Nance Petroleum Corporation 
PDU #601 - Delaware Formation 
Step Rate and Closure Pressure Analysis 

Integrated Petroleum Technologies, Inc. 
July 30, 2002 

Page 1 
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Figure 1: Pump-in diagnostic data and net pressure history match. 

A (Gd/dG) 
600.0 o Calculated Bottomhole Pressure (psi) 

480.0 
3000 

360.0 
2800 

240.0 
2600 

120.0 
2400 

0.0 
2200 o.OOO 

(d/dG) 

/ 

- A ' \ 

2000 

0.280 

G Function Time 

Figure 2: Pressure falloff analysis following diagnostic pump-in, G-Function plot. 

14062 Denver West Parkway • Suite 220 • Golden, CO 80401, U.S.A. • Phone: (303) 216-0703 • Fax: (303) 216-2139 
2525 NW Expressway • Suite 432 • Oklahoma City, OK 73112, U.S.A. • Phone: (405) 842-2576 • Fax: (405) 842-2586 



Nance Petroleum Corporation 
PDU #601 - Delaware Formation 
Step Rate and Closure Pressure Analysis 

Integrated Petroleum Technologies, Inc. 
July 30, 2002 

Page 2 
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Figure 3: Pressure falloff analysis following diagnostic pump-in, square-root-of-time. 

F seudc line; ar fl OW 
1 1 seudc line; ar fl OW 

J 

4 

/ 1 
1 

2400 

0.100 1.000 10.000 100.00 
Time (min) 

Figure 4: Pressure falloff analysis following diagnostic pump-in, semi-log plot. 
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Nance Petroleum Corporation 
PDU #601 - Delaware Formation 
Step Rate and Closure Pressure Analysis 

Integrated Petroleum Technologies, Inc. 
July 30, 2002 
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F i g u r e 5: Step rate test analysis. 

14062 Denver West Parkway • Suite 220 • Golden, CO 80401, U.S.A. • Phone: (303) 216-0703 • Fax: (303) 216-2139 
2525 NW Expressway . Suite 432 • Oklahoma City, OK 73112, U.S.A. • Phone: (405) 842-2576 » Fax: (405) 842-2586 
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Company St. Mary's Land & Exp. Co. 
Well Parkway Delaware Unit #205 
Field Delaware 
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« < Fo ld Here » > 

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any 
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or 
sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and 

conditions set out in our current Price Schedule. 

Comments 

TOOL. CONFIGURATION: TEMP, GCL, DET, EJECT, CAL, ( 1 1/4") SCINTILLATION DETECTOR 
CORRELATED TO: COMPUTALOG, 3-5-98 
PERFORATIONS: 4254'-60', 71'-80', 84'-97\ 98'-4302', 08'-18', 24'-29', 32'»38', 40,-46' 

CONCLUSION: Reported injection rate 428 BPD @ 940 PSI. 
Averaged slug no's. 5-8 to obtain 100% rate, Used rate obtained, 473.2 BPD, to calculate velocity profile. 
Averaged runs 1-3 to obtain 100% area. Used runs 4, 6 and 7 to plot intensity profile. 
Temperatures indicate possible channel up to 4040', 
Intensities indicate movement down to 4296'. 
No flow inside pipe @ 4305', Slug no. 2. 
Temperatures indicate communication down to 4344'. 
No channel up from top of perfs indicated. Slug no. 5. 
No packer leak indicated. Slug no. 9. 
No crossflow indicated. Slug no's. 10-13. 
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Company Nance Petroleum Corporation 
Well Parkway Delaware Unit No. 302 
Field Parkway Delaware 
County Eddy 
State New Mexico 
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All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee tho accuracy or correctness of any 
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or 
sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and 

conditions set out in our current Price Schedule. 

Comments 

TOOL CONFIGURATION: TEMP, CCL, DET, EJECT, CAL, (1 3/8") SCINTILLATION DETECTOR 
CORRELATED TO: NO CORRELATION LOG 
PERFORATIONS: 4241'-4294' 
SQUEEZED PERFORATIONS: 4127'-4142'1 4328'-4349', 4557'-4578' 

CONCLUSION: Reported injection rate from Halliburton rate meter, 156-320 I3PD @ 1050 PSI. 
Used run 1 for 100% area. Used runs 7-13 to plot intensity profile. 
Temperatures indicate possible channel up to 4080' and possible channel down to 4310' 
Intensities indicate movement down to 4280'. 
No flow inside pipe @ 4285'. Slug no. 2. 
Unable to shoot velocity shots due to unstable rate. 
No crossflow indicated. Slug no's, 3-5, 
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All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any 
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or 
sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and 

conditions set out in our current Price Schedule. 

Comments 

TOOL CONFIGURATION: TEMP, CCL, DET, EJECT, CAL, (1 1/4") SCINTILLATION DETECTOR 
CORRELATED TO: SCHLUMBERGER, 9-6-93 

PERFORATIONS: 4138-45', 53-63', 68-75', 81 '-90', 93'-96', 4202', 07'-19', 26'-31', 40'-47' 

CONCLUSION: Reported injection rate 1257 BPD @ 900 PSI. 
Averaged slug no's. 8 & 9 to obtain 100% rate. Used rate obtained, 421.3 BPD, to calculate velocity profile. 
Averaged runs 1 & 2 to obtain 100% area. Used runs 3 & 4 to plot intensity profile. 
Temperatures indicate possible channel up to 4010'. 
Intensities indicate movement down to 4184'. 
No flow inside pipe @ 4190'. Slug no. 2. 
No channel up from top of perfs indicated. Slug no. 6. 
No packer leak indicated. Slug no. 10. 
No crossflow indicated. Slug no's. 11-14. 
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All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any 
interpretation, and we shall not, except in the case of gross or willful negligence on our pait, be liable or responsible for any loss, costs, damages, or expenses incurred or 
sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and 

conditions set out in our current Price Schedule. 

Comments 

TOOL CONFIGURATION: TEMP, CCL, DET, EJECT, CAL. (1 3/8") SCINTILLATION DETECTOR 
CORRELATED TO: COMPUTALOG, 5-8-97 

PERFORATIONS: 4154'-4164', 4168'-4178', 4182-4202', 4206'-4224', 4227'-426T 

CONCLUSION: Reported injection rate 649 BPD @ 950 PSI. 
Averaged slug no's. 9 & 10 to obtain 100% rate. Used rate obtained, 710.8 BPD, to calculate velocity profile. 
Averaged runs 1-3 to obtain 100% area. Used runs 4, 5, 7-10 & 12 to plot intensity profile. 
Intensities indicate movement down to 4222'. 
No flow inside pipe @ 4260'. Slug no. 3. 
Tracer, crossflow and temperatures indicate hole in casing or unreported perfs from 4130-40'. Slug no's. 7 & 8. 
No channel up from top of perfs indicated. Slug no. 7. 
No packer leak indicated. Slug no. 11. 
Downward crossflow from 4130'-40' to 5256'-4261'. Slug no's. 13-15. 
Temperatures indicate possible channel up to 3940' and channel down to 4296'. 
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All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any 
interpretation, and we shall not, except in the case of gross or willful negligence on our pait, be liable or responsible for any loss, costs, damages, or expenses incurred or 
sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and 

conditions set out in our current Price Schedule. 

Comments 

TOOL CONFIGURATION: TEMP, CCL, DET, EJECT, CAL (1 3/8") SCINTILLATION DETECTOR 
CORRELATED TO: NO CORRELATION LOG 
PERFORATIONS: 4221 '••4272' 
SQUEEZED PERFORATIONS: 4135'-4150' 

CONCLUSION: Reported injection rate from Halliburton rate meter, 86 BPD@ 1050 PSI. 
Used slug no. 1 185 BPD, for 100% rate to calculate velocity profile. 
Temperatures indicate possible channel up to 4140'. 
Tracer indicates movement down to 4224'. 
No flow inside pipe @ 4243'. Slug no. 2. 
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All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any 
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or 
sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and 

conditions set out in our current Price Schedule. 

Comments 

TOOL CONFIGURATION: TEMP, CCL, DET, EJECT, CAL, (1 1/4") SCINTILLATION DETECTOR 
CORRELATED TO: COMPUTALOG, 5-7-97 
PERFORATIONS: 4164'-74', 76'-98', 4211'--80' 

CONCLUSION: Injection rate not reported. Surface pressure @ 900 PSI. 
Averaged slug no's. 6-8 to obtain 100% rate. Used rate obtained, 165 BPD to calculate velocity profile. 
Averaged runs 1 & 2 to obtain 100% area. Used runs 3-6 to plot intensity profile. 
Temperatures indicate possible channel up to 4030'. 
Intensities indicate movement down to 4202'. 
No flow inside pipe @ 4220'. Slug no. 3. 
No channel up from top.of perfs indicated. Slug no. 6. 
No packer teak indicated. Slug no. 10. 
Downward.crossflow from 4164'-74' to 421T-14'. Slug no's. 12 & 13. 
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All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any 
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or 
sustained by anyone resulting.from any interpretation made by any of our officers, agents or employees, these interpretations are also subject to our general tenns and 

conditions set out in our current Price Schedule, 

Comments 

TOOL CONFIGURATION: TEMP, CCL, DET, EJECT, CAL, (1 1/4") SCINTILLATION DETECTOR 
CORRELATED TO: COMPUTALOG, 1-28-98 
PERFORATIONS: 4204'-12', 18'-25', 32'»42', 52'-4324' 

CONCLUSION: Reported injection rate 482 BPD @ 870 PSI. 
Averaged slug no's. 7-10 to obtain 100% rate. Used rate obtained, 537 BPD to calculate velocity profile. 
Averaged runs 1-3 to obtain 100% area, Used runs 4, 6-9 and 14 to plot intensity profile. 
Intensities indicate movement down to 4287'. 
No flow inside pip© @ 4290'. Slug no. 2. 
Temperatures indicate possible channel down below LTD. 
No channel up from top of perfs indicated. Slug no. 7. 
Mo packer leak indicated. Slug no, 11, 
No crossflow indicated. Slug no's. 12-15. 
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All interpretations are opinions based on inferences from electiical or other measurements and we cannot and do not guarantee the accuracy or correctness of any 
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or 
sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and 

conditions sot out in our current Price Schedule. 

Comments 

TOOL. CONFIGURATION: TEMP, CCL, DET, EJECT, CAL, (1 3/8") SCINTILLATION DETECTOR 
CORRELATED TO: COMPUTALOG, 2 -27-93 
PERFORATIONS: 4194,-4201', 4208'-4215', 4218'-4319' 

CONCLUSION: Reported injection rate from Halliburton rate meter, 87 BPD @ 1150 PSI. 
Averaged slug no. 1 to obtain 100% rate. Used rat© obtained, 86 BPD, to calculate velocity profile. 
Temperatures indicate possible channel up to 4100' and movement down below LTD. 
Tracer indicates movement down to 4288'. 
Downward crossflow from 4194'-420V to 4232'-42'. Slug no. 5. 
Upward crossflow from 4265' and below to 4232'-42'. Slug no. 6. 
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