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APPLICATION FOR AUTHORIZATION TO INJECT 

PURPOSE: XX Secondary Recovery Pressure Maintenance 
Application qualifies for administrative approval? xx Yes No 

Disposal Storage 

OPERATOR: Nor th l and Operat ing Co. 

ADDRESS: 3 5 0 0 0 a k L a w n > S u l t e 3 8 0 ' L B # 3 1 » D a l l a s > T X 7 5 2 1 9 

CONTACT PARTY: James H u l l . J r . Mgr. Regulatory Compliance PHONE: 214-521-9959 

WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection. 
Additional sheets may be attached if necessary. 

IV. Is this an expansion of an existing project? xx Yes 
I f yes, give the Division order number authorizing the project:_ 

No Secondary operations ongoing since 
the 196Q's. 

Attach a map that identifies all wells and leases within two miles of any proposed injection well with a one-half 
mile radius circle drawn around each proposed injection well. This circle identifies the well's area of review. 

Attach a tabulation of data on all wells of public record within the area of review which penetrate the proposed 
injection zone. Such data shall include a description of each well's type, construction, 3atel|rni^7i;'lo'c;ation, 
depth, record of completion, and a schematic of any plugged well illustrating all pluggingdetail. 

VII. Attach data on the proposed operation, including: K i n w n l r i n n 

NUV d U 1998 
1. Proposed average and maximum daily rate and volume of fluids to be injected;; 
2. Whether the system is open or closed; 
3. Proposed average and maximum injection pressure; 
4. Sources and an appropriate analysis of injection fluid and compatibility with the receiving formation if other 

than reinjected produced water; and, 
5. I f injection is for disposal purposes into a zone not productive of oil or gas at or within one mile of the 

proposed well, attach a chemical analysis ofthe disposal zone formation water (may be measured or inferred 
from existing literature, studies, nearby wells, etc.). 

*VIII. Attach appropriate geologic data on the injection zone including appropriate Uitntologic detail, geologic name, 
thickness, and depth. Give the geologic name, and depth to bottom of alUmdVground sources of drinking water 
(aquifers containing waters with total dissolved solids concentrations^ lD^0wSng/l or less) overlying the 
proposed injection zone as well as any such sources known to be immleaia^ely) upaei^ying the injection interval. 

Describe the proposed stimulation program, i f any. 3 
Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need 
not be resubmitted). rx . .. - >' 

Attach a chemical analysis of fresh water from two or more fresh water wells (if available*ana producingWTOHO 
one mile of any injection or disposal well showing location of wells and dates samples were taken. ( f 

Applicants for disposal wells must make an affirmative statement that they have examined availablevge<\log-
and engineering data and find no evidence of open faults or any other hydrologic connection between 
disposal zone and any underground sources of drinking water. 

Applicants must complete the "Proof of Notice" section on the reverse side of this form. 

Certification: I hereby certify that the information submitted with this application is true and correct to the best 
of my knowledge and belief. 

NAME: James H u l l , Jr. 

SIGNATURE: (1 
TITLE: Manager of Regulatory Compliance 

DATE: n m / 9 8 

If the information required under Sections VI , VIII , X, and XI above has been previously submitted, it need not 
be resubmitted. Please show the date and circumstances of the earlier submittal: 

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate District Office 
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Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, THS, R31E 
Chaves County, NM 

Attachment A 

III. Well Data 

Section A 

1. Lease/Well Name: Drickey Queen Sand Unit No. 54 
140' FSL & 330' FEL, Section 15, THS, R31E 
Chaves County, NM 

2. Casing and Cement: 

PROPOSED: 

Casing Size Setting Depth Sacks Cement Hole Size Top of Cement 

9-5/8" 350' 165 12-1/4" Surface 
7" 3052' TVD 480 (estimated) 8-3/4" Surface 
Open Hole 5640' MD 0 6-1/4" N/A 

NOTE: It is proposed to drill a vertical hole to 2,808' TVD, then kick off at 23.5 degrees 
per 100 ft, reaching horizontal at 3,052' TVD. The 7" casing will be run and 
cemented to surface, then an additional 2490' of horizontal lateral will be drilled 
and completed open hole. 

3. Tubing: 3-1/2", 9.3 #/ft, J-55, R-2, EUE, T&C, Internally and Externally Plastic-coated w/ 
Baker Epoxy 3M 134 

4. Packer: 7" x 3-1/2" IPC Compression Packer, set @ 2800' +/- in vertical section of hole. 

Section B 

1. Injection Formation: 
Field or Pool Name: 

2. Injection Interval: 

3. Original Purpose of Well: 

4. Other Perforated Intervals: 

5. Next Higher Oil/Gas Zone: 

6. Next Lower Oil/Gas Zone: 

Queen Sand 
Drickey (Queen) Field 

3,052' (2,490' of horizontal lateral) 

New Well 

None 

Seven Rivers 

Grayburg 

See proposed wellbore schematic (Attachment B) 



Northland Operating Co. 
Drickey Queen Sand Unit No. 54 
140' FSL & 330' F E L 
Section 15, T14S, R31E 
Chaves County, New Mexico 

III. Continued 

Attachment B 

TYPICAL INJECTOR 

9-5/8" Surface Casing set @ 1,050', 
cemented with 165 sx Class "C" circulated to 
surface 

7" Production Casing cemented w/ 280 sx Pozmix 
Class "C" + 200 sx 50:50 Pozmix Class "C" cement 
circulated to surface 

3-1/2" IPC Tubing, slotted through open-hole 
section 

7" x 3-1/2" IPC Packer 

,490' Open Hole Section - Queen Sand 
3,050' TVD 

5,990' MD • 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

Attachment A 

III. Well Data 

Section A 

1. Lease Name: Drickey Queen Sand Unit No. 55 
140' FSL & 330' FWL, Section 15, T14S, R31E 
Chaves County, NM 

2. Casing and Cement: 

PROPOSED: 

Casing Size Setting Depth Sacks Cement Hole Size Top of Cement 

9-5/8" 350' 165 12-1/4" Surface 
7" 3052' TVD 480 (estimated) 8-3/4" Surface 
Open Hole 5640' MD 0 6-1/4" N/A 

NOTE: It is proposed to drill a vertical hole to 2,808' TVD, then kick off at 23.5 degrees 
per 100 ft, reaching horizontal at 3,052' TVD. The 7" casing will be run and 
cemented to surface, then an additional 2490' of horizontal lateral will be drilled 
and completed open hole. 

3. Tubing: 3-1/2", 9.3 #/ft, J-55, R-2, EUE, T&C, Internally and Externally Plastic-coated w/ 
Baker Epoxy 3M 134 

4. Packer: 7" x 3-1/2" IPC Compression Packer, set @ 2800' +/- in vertical section of hole. 

Section B 

1. Injection Formation: 
Field or Pool Name: 

2. Injection Interval: 

3. Original Purpose of Well: 

4. Other Perforated Intervals: 

5. Next Higher Oil/Gas Zone: 

6. Next Lower Oil/Gas Zone: 

Queen Sand 
Drickey (Queen) Field 

3052' (2490' of horizontal lateral) 

New Well 

None 

Seven Rivers 

Grayburg 

See proposed wellbore schematic for Typical Injector (Attachment B) 



Northland Operating Co. 
Drickey Queen Sand Unit No. 55 
140' FSL & 330' FWL 
Section 15, T14S, R31E 
Chaves County, New Mexico 

III. Continued 

Attachment B 

TYPICAL INJECTOR 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

Attachment A 

III. Well Data 

Section A 

1. Lease Name: Drickey Queen Sand Unit No. 56 
140' FNL & 380' FWL, Section 15, T14S, R31E 
Chaves County, NM 

2. Casing and Cement: 

PROPOSED: 

Casing Size Setting Depth Sacks Cement Hole Size Top of Cement 

9-5/8" 350' 165 12-1/4" Surface 
7" 3052' TVD 480 (estimated) 8-3/4" Surface 
Open Hole 5640' MD 0 6-1/4" N/A 

NOTE: It is proposed to drill a vertical hole to 2,808' TVD, then kick off at 23.5 degrees 
per 100 ft, reaching horizontal at 3,052' TVD. The 7" casing will be run and 
cemented to surface, then an additional 2490' of horizontal lateral will be drilled 
and completed open hole. 

3. Tubing: 3-1/2", 9.3 #/ft, J-55, R-2, EUE, T&C, Internally and Externally Plastic-coated w/ 
Baker Epoxy 3M 134 

4. Packer: 7" x 3-1/2" IPC Compression Packer, set @ 2800' +/- in vertical section of hole. 

Section B 

1. Injection Formation: 
Field or Pool Name: 

2. Injection Interval: 

3. Original Purpose of Well: 

4. Other Perforated Intervals: 

5. Next Higher Oil/Gas Zone: 

6. Next Lower Oil/Gas Zone: 

Queen Sand 
Drickey (Queen) Field 

3052' (2490' of horizontal lateral) 

New Well 

None 

Seven Rivers 

Grayburg 

See proposed wellbore schematic for Typical Injector (Attachment B) 



Northland Operating Co. 
Drickey Queen Sand Unit No. 56 
140' FNL & 380' FWL 
Section 15, THS, R31E 
Chaves County, New Mexico 

III Continued 

Attachment B 

TYPICAL INJECTOR 

9-5/8" Surface Casing set @ 1,050', 
cemented with 165 sx Class "C" circulated to 
surface 

7" Production Casing cemented w/ 280 sx Pozmix 
Class "C" + 200 sx 50:50 Pozmix Class "C" cement 
circulated to surface 

3-1/2" IPC Tubing, slotted through open-hole 
section 

7" x 3-1/2" IPC Packer 

2,490' Open Hole Section - Queen Sand 
3,050' TVD 

5,990' MD • 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, TUS, R31E 
Chaves County, NM 

Attachment A 

III. Well Data 

Section A 

1. Lease Name: Drickey Queen Sand Unit No. 57 
140' FNL & 330' FEL, Section 15, T14S, R31E 
Chaves County, NM 

2. Casing and Cement: 

PROPOSED: 

Casing Size Setting Depth Sacks Cement Hole Size Top of Cement 

9-5/8" 350' 165 12-1/4" Surface 
7" 3052' TVD 480 (estimated) 8-3/4" Surface 
Open Hole 5640' MD 0 6-1/4" N/A 

NOTE: It is proposed to drill a vertical hole to 2,808' TVD, then kick off at 23.5 degrees 
per 100 ft, reaching horizontal at 3,052' TVD. The 7" casing will be run and 
cemented to surface, then an additional 2490' of horizontal lateral will be drilled 
and completed open hole. 

3. Tubing: 3-1/2", 9.3 #/ft, J-55, R-2, EUE, T&C, Internally and Externally Plastic-coated w/ 
Baker Epoxy 3M 134 

4. Packer: 7" x 3-1/2" IPC Compression Packer, set @ 2800' +/- in vertical section of hole. 

Section B 

1. Injection Formation: 
Field or Pool Name: 

2. Injection Interval: 

3. Original Purpose of Well: 

4. Other Perforated Intervals: 

5. Next Higher Oil/Gas Zone: 

6. Next Lower Oil/Gas Zone: 

See proposed wellbore schematic 

Queen Sand 
Drickey (Queen) Field 

3052' (2490' of horizontal lateral) 

New Well 

None 

Seven Rivers 

Grayburg 

r Typical Injector (Attachment B) 



Northland Operating Co. 
Drickey Queen Sand Unit No. 57 
140' FNL & 330' FEL 
Section 15, T14S, R31E 
Chaves County, New Mexico 

III Continued 

Attachment B 

TYPICAL INJECTOR 

9-5/8" Surface Casing set @ 1,050', 
cemented with 165 sx Class "C" circulated to 
surface 

7" Production Casing cemented w/ 280 sx Pozmix 
Class "C" + 200 sx 50:50 Pozmix Class "C" cement 
circulated to surface 

3-1/2" IPC Tubing, slotted through open-hole 
section 

7" x 3-1/2" IPC Packer 

2,490' Open Hole Section - Queen Sand 
3,050' TVD 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

IV. Project Description 

The proposed project is a pilot redevelopment project designed to improve the sweep 
efficiency and overall waterflood recoveries associated with the Drickey Queen Sand 
Unit located in the Caprock (Queen) Field in Chaves County, New Mexico. It is, 
therefore, an expansion of an existing project 

As you are aware, this field was discovered in 1948 and developed during the time 
period from 1954-1956. The field was developed into twelve (12) contiguous waterflood 
units from 1960-64. Active waterflood operations on the Drickey Queen Sand Unit 
continued until the late 1960's and early 1970's when the low oil prices caused the unit 
to become uneconomical. The unit was sold to independents, who cut back on water 
injection and began salvage operations. With the increase in oil prices in the late 
1970's, plugging operations were discontinued and the unit was operated as a stripper 
property. 

A recent reservoir study was conducted on the field that resulted in the conclusion that 
waterflood recoveries as a percentage of original oil in place were low in this unit as a 
result of poor injectivity related to high oil viscosity. The high oil viscosity was a result 
ofthe early blowdown of gas from the reservoir during cable-tool drilling operations. 

The proposed pilot project will test the theory that horizontal lateral injection isolated in 
the main Queen Sand zone will overcome the injectivity problem and better enable 
reservoir repressurization and volumetric sweep. 
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V. Lease & Well Map Attachment D 

Northland Operating Co. - Drickey Queen Sand Unit 
Pilot Redevelopment Project 

Proposed Horizontal injectors Nos. 54,55,56, & 57 
Section 15, T14S, R31E 

Chaves County, NM 
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Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

VII. Project Information 

1. Proposed average daily injection volume: 1680 BWPD per injector 
Proposed maximum daily injection volume: 2000 BWPD per injector 

2. Both the fresh water gathering system and the injection system will be closed to the 
atmosphere. 

3. Proposed average daily injection pressure: 500 psig at each injector 
Proposed maximum daily injection pressure 600 psig at each injector 

Note: A step rate test will be run on the first horizontal injector and forwarded to 
the NMOCD. Depending on the results ofthe test, a higher injection 
wellhead pressure may be requested 

4. The injection water will be obtained from area Ogallala wells that have been drilled 
and that are scheduled to be drilled (see Attachment G showling list and location of 
source wells). An analysis of water taken from a rancher's fresh water supply well 
located in the SW/4 of the NW/4 of Section 24, T14S, R31E is also attached (see 
Attachment H), as is an analysis of produced Queen Sand water from DQSU No. 6-
2 (Attachment H(a). This is the nearest fresh water well to the proposed injectors, 
and is in fact the only fresh water well within a two (2) mile radius of any of the 
proposed injectors. Attached as Attachment H(b) is a comparison between the fresh 
water sample and produced Queen Sand water. This comparison shows a 
moderate to severe scaling tendency at 140 degrees F when the concentration of 
fresh water reaches 85%. Measures will be taken with chemical additives to combat 
this problem. 

5. Chlorides in all of the source wells is expected to be similar to that observed in the 
water analyzed in Attachment H. 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

Attachment G 

VII. Item 4 

Sec. 16, T13S, R32E 

Sec. 33, T13S, R32E 

Sec. 28, T13S, R32E 

Sec. 09, T13S, R32E 

Sec. 16, T13S, R32E 

Sec. 21, T13S, R32E 

Sec. 21.T13S, R32E 

Sec. 28, T13S, R32E 

Sec. 24, TUS, R31E 

At least one (1) additional water supply well is planned to be drilled in the 
immediate vicinity of the proposed pilot project. A request to expand the existing 
license to 1) allow for shipment of water from the wells listed above to the 
Drickey Queen Sand Unit, and 2) expand the amount of permissible withdrawals 
has been filed with the appropriate State of Nw Mexico agencies. 

The only water supply well located within two (2) miles of any of the proposed 
injectors is a rancher's well in Section 24, THS, R31E. This well is 
approximately 6500' east-southeast ofthe proposed DQSU No. 54 (see map). 

List of Fresh W 

L-3776 

L-3776-S 

L-3776-S-2 

L-3776-S-3 

L-3776-S-4 

L-3776-S-5 

L-3776-S-6 

L-3776-S-7 

Rancher's well 

Source Wells: 

SW/4,SW/4 

SW/4,SW/4,SE/4 

NE/4.SW/4 

NW/4,SW/4,SW/4 

SE/4 

SW/4, NE/4 

SW/4.SW/4 

NE/4.NE/4 

SW/4, NW/4 
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SAMPLE 

Permian Treating Chemicals 
WATER ANALYSIS REPORT 

Oil Co. : Northland Operating 
Lease : Drickey Queen 

H«ll No.: rraeh water 
Lab Ko. t 112398.001 

ANALYSIS 

Sauple Loc. 
Date Analysed: 24-Wov«mb«r-li9e 
Data Sampled i 23-Nov«iab«r-1998 

1. 
2. 
3. 

Ipecific Gravity 60/60 P. 
C&CO3 Saturation Index 9 aC03 

Dinsolved Gassee 

7.930 
1.003 

60 F. +0.883 
O 140 P. +1.483 

MQ/L EQ. WT. *WBQ/L 
4. Hydrogen.Sulfide 
5. Carbon Dioxide 
6. Dissolved Oxygen 

Cations 
7. Calciui 

Not Present 
Not Determined 
Not Determined 

int 
8. Magnesium 
9. Soâ um 
10. Barium 

Anions 
11. 
12, 
13, 
14, 
15. 
16, 
17 , 
18 
19 

Hydroxyl 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 

Ca++ 
Mg++) 
Na+ 
Ba++) 

OH") 

s 04?) Cl*) 

(Calculated) 

Total Dissolved Solids 
Total Iron (Fe) 
Total Hardness As CaCOj 
Resistivity ® 75 F. (Calculated) 
LOGARITHMIC WATER PATT2RN 

•meq/L. 

Fe mm mm win m\n wm nmi mm nmiico3 10000 1000 100 10 10 ioo moo 10000 

Calcium Sulfate Solubility Profile 

52 

Below 10 

/ 20.1 -
/ 12.2 -
/ 23.0 -

2.59 
2.62 
10.04 

J \ 
400 / 

17.0 -
30.0 m 
61.1 « 
48.8 «= 
35.5 -

0.00 
0.00 
3.19 
0.78 

11.27 
948 
2 / 

26,0 
912 /cm. 

18.2 = 0.08 

PROBABLE MINERAL 
COMPOUND EQ. WT. X 

COMPOSITION 
•meq/L * mg/L, 

Ca(HC03)2 81.04 2 .59 210 

caS04 68.07 0.00 0 

CaCl 2 
55.50 0.00 0 

Mg(HC03)2 73.17 0.60 44 

MgS04 60,19 0.78 47 

MgCL2 47.62 1.24 59 

NaHCOs 84 .00 0 .00 0 

NaS04 71.03 0 .00 0 

NaCl 58.46 10.03 586 

This water.is mildly corrosive due to the pH observed on analysis. 
i s increased by the content of mineral salts in solut 

The corrosivity 
•Mi111 Equivalents per Liter 

ion. 

Attachment H 

Analysis of Water From Nearest Fresh 
Water Well in Section 24, T14S, R31E 
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SAMPLE 

Permian Treating Chemicals 
WATER ANALYSIS REPORT 

Oil Co. : Northland Operating 
Lease : Drickey Quaen 

Hell No.: • 4-2 
Lab No. : 112399.001 

ANALYSIS 

Sampla Loc.' t 
Data Analysed: 
Date Sampled : 

24-Noveaber-1998 
23-Movenbes-1998 

1. pH , 5.260 
2. Specific Gravity 60/60 P. 1.213 
3. CaCÔ  Saturation Index 9 80 F. +1.114 

• 140 P. +1.554 
Dissolved Passes MG/L SQ. WT. *MKQ/L 

4. Hydrogen j9ul£ide 
Carbon Dioxide 

6. Dissolved Oxygen 5. 

Cations 
7. Calcium 
8. Magnesium 
9. Sodium 

10. Barium 

Aui one 
11. 
12. 
13. 
14. 
15. 
16. 
17, 
18. 
19. 

Ca++) 

Ba++) 

Carbonate 
Bicarbonate 
Sulfate 
Chloride 

OH-J 
HCOV) 

Not Present 
Not Determined 
Not Determined 

3.647 / 20.1 
5 879 / 12 2 

(Calculated) lli!192 / 23!o 
Not Determined 

0 / 17.0 = 
0 / 30.0 -

117 / 61.1 -« 
2,150 / 48.8 -

194,956 / 35.5 « 
318,941 

26 / 18.2 -

181.44 
481.89 

4,877.91 

0.00 
O.i 

Total Dissolved Solids 
Total Iron (Fe) 
Total Hardness As CaC03 33.310 
Resistivity « 75 P. (Calculated) 0.001 /cm. 

00 
1.91 
44.06 

5,491.72 

1.43 

LOGARITHMIC WATER PATTERN 
*veq/L. 

PROBABLE KXNBRAL COMPOSITION 
COMPOUND EQ. WT. X *meq/L * mg/L. 

F e » 
10000 1000 ico 

mil nimj )nico3 
100 1000 10000 

Calcium Sulfate Solubility Profile 

Ca(HC0 3) 2 81 .04 1.91 155 

C&SO4 68 . 07 44.06 2. 999 

CaCl2 55 .50 135.47 7,519 

Mg(HC03)2 73 .17 0.00 0 

MgS04 60 .19 0.00 0 

MgCLa 47 .62 481.89 22,947 

NaHC03 84 .00 0.00 0 

NaS04 71 .03 0.00 0 

NaCl 58 .46 4,874.36 284,955 
1*a» " r . M •Milli Equivalent* per Liter 

This water.is somewhat corrosive due to the pH observed on analysis. 
The corrosivity i s increased by the content of mineral salts m solution. Attachment H(a) 

Analysis of Produced Queen Sand 
Water From DQSU No. 6-2 
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Comparison Between Two Waters 
24-November-l998 

TO: Permian Treating Chemicals Company : Northland Operating 

Sample # 1 Sample # 2 
Drickey Queen # 6 - 2 Drickey Queen - Fresh Water 

Percent of TDS Saturation Index Calcium Sulfate 
#1 & #2 PH mg/L SpGr ®80°F. 014O°F. S c a l i n g Potential 

100 - 0 5.260 318941 1.213 -0.581 +0.472 N i l 

95 - 5 5.394 303041 1.203 -0.539 +0.494 N i l 
90 - 10 5.527 287142 1.192 -0.496 +0.515 N i l 
85 - IS 5.661 271242 1.182 -0.459 +0.535 N i l 
80 - 20 5-794 255342 1.171 -0.422 +0.552 N i l 
75 - 25 S.928 239443 1.161 -0.387 +0.567 N i l 

70 - 30 6.061 223543 1-150 -0.354 : +0.581 N i l 
65 - 35 6.195 207643 1.140 -0.323 +0.591 N i l 
60 - 40 6.328 191744 1.129 -0.296 +0.599 N i l 
5S - 45 6 .462 175844 1.119 -0.271 +0.604 N i l 
50 - 50 6.595 159945 1.108 -0.250 +0.605 N i l 

45 - 55 6.729 144045 1.098 -0.234 +0.602 N i l 
40 - 60 6.862 128145 1.087 -0.223 +0.593 N i l 
35 - 65 6.996 112246 1.077 -0.218 +0.578 N i l 
30 - 70 7.129 96,346 1.066 -0.222 +0.555 N i l 
25 - 75 7.263 80,446 1.056 -0.237 +0 .520 N i l 

20 - 80 7.396 64,547 1.045 -0.240 +0.517 N i l 
15 - 85 7.530 48,647 1.035 -0.124 +0.710 N i l 
10 - 90 7.663 32,747 1.024 +0.124 +0.914 N i l 
5 - 95 7.797 16,848 1-014 +0.454 +1.207 N i l 
0 - 100 7.930 948 1.003 +0.683 +1,483 N i l 

Attachment H(b) 

Comparison Between Waters 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

Vlll. Geological Data 

A. Injection Zone: 

The Queen Sand occurs at a depth of approximately 3050 feet (+1300 
feet), and dips southeasterly to 3110 feet on the eastern boundary of the 
Drickey Queen Sand Unit. The field is considered a common reservoir 
limited by a gas-oil contact and an oil-water contact. The gas-oil contact 
is at +1415 feet and the oil-water contact is at +1312 feet. Although an 
aquifer exists on the eastern edge of the field, no effective water-drive 
has been observed. 

The oil production comes from an upper sand member averaging 11 feet 
in net pay thickness that is found just below a hard limestone interval. 
This sand is composed of fine-grained sand with a high uraniun content 
which gives a "hot" gamma ray log response, and averages 23% porosity 
and 320 mds permeability. 

B. Fresh Water Sources: 

Fresh water for injection will be pumped from the Ogallala Aquifer, which 
occurs at a depth of 200 to 300 feet from the surface. No other fresh 
water-bearing zones have been identified in the area. 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

IX. Proposed Stimulation Program 

The proposed injectors will be stimulated using mud-removal enzymes. 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

X. Logging and Test Data 

The proposed wells will be logged at the time of drilling, with copies submitted to the 
appropriate Division District Office in conformance with General Rule No. 117. 

In addition, a step-rate test will be run on at least one of the four wells in order to determine the 
need for upward adjustment in the permitted wellhead injection pressure. 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

XI. Fresh Water Analysis 

The nearest fresh water well to any of the proposed injectors is a rancher's well located 
approximately 6500' east-southeast of the proposed Drickey Queen Unit No. 54. The name of 
this fresh water well is unknown, but is located in the SW/4 of the NW/4 of Section 24, T14S, 
R31E (as shown on the map included with this application). The surface area around and near 
the Drickey Queen Sand Unit is utilized as open range land for cattle grazing. An analysis of 
the water from the well in Section 24 is attached as Attachment H in Section VII of this 
application. 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

XII. Affirmative Statement 

Attached is a statement by Ron Wilson, Certified Petroleum Geologist, regarding geological 
evidence of faulting or other hydrologic connection between the Queen Sand injection zone and 
the Ogallala fresh water zone. 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, TUS, R31E 
Chaves County, NM 

Attachment J 

XIII. Item A 

Proof of Notice 

Surface Owners of property on which injectors will be located: 

G.P. and Aline Sims 
P.O. Box 1046 
Eunice, NM 88231 

Lease Operators within 1/2-mile of proposed injectors: 

Northland Operating Co. 
3500 Oak Lawn, Suite 380, LB #31, Dallas, TX 75219 



STATE OF TEXAS 

COUNTY OF DALLAS 

BEFORE ME, the undersigned authority on this day personally appeared James 
Hull, Jr., Manager of Regulatory Compliance with Northland Operating Co., who being 
by me duly sworn, deposes and states that the persons listed on the foregoing attached 
list have been sent a copy, of the New Mexico Oil Conservation Division Form C-108, 
entitled "Application for Authorization to Inject" on November 24, 1998. This application 
pertains to Northland's desire to obtain authority to inject fresh water into four (4) new 
injectors to be drilled on the Drickey Queen Sand Unit in Section 15, T14S, R22S, 
Chaves County, New Mexico. 

Northland Operating Co. 

James Hull, Jr. 

SUBSCRIBED AND SWORN TO before me on November 24, 1998, to certify 
which witness my hand and seal of office. 

NOTARY PUBLIC, STATE OF TEXAS 



Northland Operating Co. 
Drickey Queen Sand Unit 
Pilot Redevelopment Project 
Section 15, T14S, R31E 
Chaves County, NM 

Attachment K 

XIII. Item B 

LEGAL NOTICE 

Northland Operating Co., 3500 Oak Lawn Ave., Suite 380, LB #31, Dallas, TX 75219, 
has filed Form C-108 (Application for Authority to Inject) with the New Mexico Oil 
Conservation Division seeking administrative approval for four (4) new water injection 
wells in the Drickey Queen Sand Unit. The surface locations of the proposed wells will 
be as follows: 

140' FSL & 330' FEL, Section 15, TUS, R31E, Chaves County, New Mexico 
140' FNL & 380' FWL, Section 15, T14S, R31E, Chaves County, New Mexico 
200' FSL & 330' FEL, Section 15, T14S, R31E, Chaves County, New Mexico 
140' FNL & 330' FEL, Section 15, T14S, R31E, Chaves County, New Mexico 

Injection water will be sourced from area water supply wells producing from the 
Ogallalla formation plus water produced from the Queen Sand along with oil. The water 
will be injected into the Queen Sand reservoir at a depth of approximately 3,050', at a 
maximum surface pressure of 600 psig at each injection well, and a maximum rate of 
2000 barrels per day per injection well. 

All interested parties opposing this action must file objections or requests for hearing 
with the New Mexico Oil Conservation Division, 2040 S. Pacheco Street, Santa Fe, 
New Mexico 87505, within fifteen (15) days. 

Additional information can be obtained by contacting Jim Hull, Manager of Regulatory 
Compliance, at 3500 Oak Lawn, Suite 380, LB #31, Dallas, Texas 75219, or (214) 521-
9959. 

NOTE: A copy of the affidavit of publication of the above notice in the Roswell Daily 
Record will be forwarded upon its receipt by Northland Operating Co. on Monday, 
November 30, 1998. Also note the attached facsimile copy of a note from the Roswell 
Daily Record stating that the notice will be published on November 29, 1998. 
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STATE OF TEXAS 

COUNTY OF DALLAS 

BEFORE ME, the undersigned authority on this day personally appeared James 
Hull, Jr., Manager of Regulatory Compliance with Northland Operating Co., who being 
by me duly sworn, deposes and states that the persons listed on the foregoing attached 
list have been sent a copy, ofthe New Mexico Oil Conservation Division Form C-108, 
entitled "Application for Authorization to Inject" on November 24, 1998. This application 
pertains to Northland's desire to obtain authority to inject fresh water into four (4) new 
injectors to be drilled on the Drickey Queen Sand Unit in Section 15, T14S, R22S, 
Chaves County, New Mexico. 

SUBSCRIBED AND SWORN TO before me on November 24, 1998, to certify 
which witness my hand and seal of office. 

Northland Operating Co. 
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HARPER & ASSOCIATES. INC. 
CONSULTANTS AT OIL AND OAS TECHNOLOGY 

u n ra 
tor WttT teVVTH I 7 W T 

PORT MONTH TWAJ ?«10t 

Q. MICHAEL HARPER 8W-««M 

PRESIDENT November 25,1998 (FAX> <»i7> 

Queen Sand Resources, Inc. 
Attn: Mr. Ken Floumoy, VP Operations 
3500 Oak Lawn, Suite 380, LB #31 
Dallas, Texas 7S219 

Re: Pilot Horizontal Project 
Section 15-T4S-R31E 
Thavea f!nuntyr New Mexico 

Dear Mr. Floumoy: 

A review has been made at the geology immediately within and surrounding Section 15 
of 4S-31E. The wireline logs that were available for review showed no loss or gain of rock 
section between any of the wells other than veiy minor variations of a few feet which are 
attributable to normal thickening and thinning consistent with the depositional environment. 
There is no evidence of faulting within Section 15 that would indicate a pathway exists for 
movement of injection water to the shallower acquifers in the area. However, it must be 
understood that with well spacings of approximately 1300 feet, there exists the possibility that 
faults could be present in Section 15 that do not manifest their presence in the available wireline 
logs. 

Ronald J. Wilson 
Certified Petroleum Geologist #4575 

O. Michael Harper 
Registered Professional Engineer 

GMH;saz 
quencert.doc 



Northland Operating Co. 

December 2, 1998 

New Mexico Oil Conservation Division 
2040 South Pacheco 
Santa Fe, NM 87505 

RE: Form C-108, Section XIII 
Filed by Northland Operating Co. 
Dated November 24, 1998 
Pertaining to Drickey Queen Sand Unit 

Dear Sirs, 

As promised in Section XIII of the appplication, we have attached a facsimile copy of the 
Affidavit of Publication provided by the Roswell Daily Record on December 1, 1998, 
which certifies that the Legal Notice required as part of the C-108, Application for 
Authorization to Inject, was published on November 29, 1998, in the county where the 
project is located. Please advise if the original Affidavit is required for your records. 

Also attached is a copy of a plat showing the proposed layout of the injectors and their 
associated laterals, and the dual-lateral producer that will be drilled in the center of 
Section 15. This information is for your information and files. 

Thank you very much in advance for your timely review of the referenced application. 

Yours very truly, 

James Hull, Jr. 
Manager of Regulatory Compliance 

3500 Oak Lawn, Suite 380, L.B. #31, Dallas, Texas 75219-4398 
Tel (214) 521-9959 Fax (214) 521-9960 



Ben, I will fax this to you & follow up with a call to make sure we are in compliance on 
everything, Thanks again. 

Sincerely, 

James L, Hull, Jr. 
Production Clerk 



Northland Operating Co. 

February 5, 1999 

gEfcEffMR n 
SJb| FEB 81999 $ 

OIL CONSERVATION OIVISIC; 

Mr Ben Stone 
State of New Mexico 
Oil Conservation Division 
2040 South Pacheco Street 
Santa Fe, NM 87505 

This is to confirm our conversation last week regarding our pilot project in New Mexico. 
Thank you for your assistance in granting us authorization to inject in the wells covered 
by the above mentioned Administrative Order. 

Ben, all of these wells are in Chaves Co. New Mexico. API #'s are as follows: 

The location discrepancies you asked about are as follows: 

Well #54 should be 200 FSL. The drilling permit & newspaper article 
both have 200" FSL. Your approval was written 140' FSL. 

Well #55 should be 140' FSL. The drilling permit, plat & newspaper 
article have 140' FSL. This was probably a typing error. 

Well #56 should be 140' FNL. The drilling permit was typed incorrectly. 
The plat has 140' FNL. 

Well #57 is OK. 

13760 Noel Rd., Suite 1030, L.B. #44, Dallas, Texas 75240-7336 
Tel (972) 233-9906 Fax (972J-233-9575 

Re: Northland Operating Co., 
Administrative Order No. WFX-746 

Dear Ben: 

Well #54 
Well #55 
Well #56 
Well #57 

30-005-21156 
30-005-21157 
30-005-21153 
30-005-21154 



Ben, I will fax this to you & follow up with a call to make sure we are in compliance on 
everything, Thanks again. 

Sincerely, 

James L, Hull, Jr. 
Production Clerk 


