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9.8700 Intoil PROPOSED TRACT PARTICIPATION FACTORS 
EAST SHUGART DELAWARE UNIT 

Created: 8/2/99 
Printed: 8/2/99 4:40 PM 

AVG. 
RATE 

JAN-MAY % OF REMAINING % OF 
CUM AT 6- %OF 1998, AVG PRIMARY REMAINING 

TRACT NAME 1-98, BO CUM, OIL BPM RATE 7-1-98, BO PRIMARY 
S. TAYLOR 2 163,020 7.7434 463.2 8.8698 39,700 8.7639 
S. TAYLOR 3 
INCA FED 621,971 29.5437 1473.2 28.2104 137,859 30.4328 
CONOCO FED 1 231,077 10.9762 589.4 11.2864 53,963 11.9125 
CONOCO FED 3 61,349 2.9141 271.8 5.2047 21,093 4.6563 
MOHAWK FED 1 29,467 1.3997 118.0 2.2596 4,157 0.9177 
GERONIMO FED 3 331,140 15.7291 649.0 12.4277 64,178 14.1676 
GERONIMO FED 4 213,535 10.1429 316.2 6.0549 23,132 5.1065 
GERONIMO FED 5 63,008 2.9929 92.0 1.7617 3,651 0.8060 
GERONIMO FED 8 44,779 2.1270 136.0 2.6043 5,797 1.2797 
GERONIMO FED 9 117,040 5.5594 274.0 5.2468 35,045 7.7363 
GERONIMO FED 10 30,756 1.4609 167.6 3.2094 12,620 2.7859 
GERONIMO FED 12 39,701 1.8858 92.0 1.7617 
JADE FED 1 158,420 7.5249 579.8 11.1026 51,799 11.4348 
TOTAL 2,105,263 100.0000 5222.2 100.0000 452,994 100.0000 

JADE 1 INTOIL EST 3.4900 5.0000 i 7.6300 

BEFORE THE OIL CONSERVATION 
DIVISION 

Santa Fe. New Mexico 
Case Nos. 12207/12208 Exhibit No. 4 

Submitted by: Intoil, Inc. 
Hearing Date: August 5. 1999 

Williamson Petroleum Consultants, Inc. tractpart.xls .tractpart RCW/BES 



9.8700 Intoil PROPOSED TRACT PARTICIPATION FACTORS 
EAST SHUGART DELAWARE UNIT 

PRIMARY EUR 
EAST SHUGART DELAWARE UNIT 

TRACT NAME PDP EUR, BO % OF EUR 
S. TAYLOR 2 203,146 7.925 
S. TAYLOR 3 
INCA FED 761,218 29.697 
CONOCO FED 1 285,516 11.139 
CONOCO FED 3 82,710 3.227 
MOHAWK FED 1 33,754 1.317 
GERONIMO FED 3 395,892 15.445 
GERONIMO FED 4 236,840 9.240 
GERONIMO FED 5 66,659 2.601 
GERONIMO FED 8 50,684 1.977 
GERONIMO FED 9 152,085 5.933 
GERONIMO FED 1 43,701 1.705 
GERONIMO FED 1 40,326 1.573 
JADE FED 1 210,714 8.221 
TOTAL 2,563,245 100.000 

Williamson Petroleum Consultants, Inc. tractpart.xls ,tractpart2 



represent the Tract Participation during Unit Operations i f a l l 
Tracts i n the Unit Area q u a l i f y as provided herein. The Tract 
Pa r t i c i p a t i o n of each Tract as shown i n Exhibit "C" was determined 
i n accordance with the following formula: 

Factor A: 5% of Total Tract Participation 
Total number of acres attributable to the Tract 
divided by the total number of acres in the Unit 
Area. 

Factor B: 15% of Total Tract Participation 
Total cumulative o i l production from the Unitized 
Formation in each Tract as of June 1, 1998 divided 
by the total cumulative o i l production from the 
Unitized Formation within the Unit Area as of 
June 1, 1998. 

Factor C: 25% of Total Tract Participation 
Rate of o i l production from the Unitized Formation 
in each Tract as determined by average barrels of 
o i l produced each month from January through May, 
1998 divided by the total rate of o i l production 
from the Unitized Formation within the Unit Area 
for the same period of time. 

Factor D: 40% of Total Tract Participation 
Original o i l in place in the Unitized Formation in 
each Tract as determined by the reservoir 
simulation study, East Shugart (Delaware) Field, 
June 8, 1998, Petroleum Consulting & Engineering, 
Inc., divided by the original o i l in place in the 
Unitized Formation within the Unit Area as 
determined by said study. 

Factor E: 15% of Total Tract Participation 
Remaining primary o i l reserves from the Unitized 
Formation in each Tract beginning July 1, 1998 as 
determined by the reservoir simulation study, 
East Shugart (Delaware) Field, June 8, 1998, 
Petroleum Consulting & Engineering, Inc., divided 
by the remaining primary o i l reserves from the 
Unitized Formation within the Unit Area beginning 
July 1, 1998 as determined by said study. 

i 

Tract Participation for each Tract shall equal the total 
percentages represented by the sum of percentages resulting 
from the calculations contemplated in Factors A through E 
above. 
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DIVISION 
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INTOIL: (St. Mary Offer) 

Unit Rem. Prim. 07/01/98 = 452,994 BO x 0.0454525 = 20,590 BO 

Est. Unit Secondary Ult. = 1,486,682BO x 0.0454525 = 67,573 BO 
TOTAL = 88,163 BO 

Jade Fed 1 Rem. Prim. 07/01/98 - 51,799 BO x .50 (Intoii Int.) = 25,900 BO 

Ratio: Rem. Res.. Unit Opns 07/01/98 - 88.163 BO = 3.4/1.0 
Rem. Prim 07/01/98 25,900 BO 

A L L WORKING INTEREST OWNERS EXCEPT INTOIL: 

Unit Rem. Prim. 07/01/98 - 452,994 x 0.9545475 (St. Mary Offer) =432,404 BO 

Est. Unit Secondary Ult. = 1,486,682 BO x 0.9545475 = 1.419.109 BO 
TOTAL: 1,851,513 BO 

Rem. Prim. All WIO's except Intoii 
452,994 - (.5)(51,799 Jade Fed 1) = 427,095 BO 

Ratio: Rem. Res. Unit Opns 07/01/98 = 1.851.513 BO =4.34/1.0 
Rem. Prim. 07/01/98 427,095 BO 

BEFORE THE O i l CONSERVATION 
DIVISION 

Santa Fe, New Mexico 
Case Nos. 12207/12208 Exhibit No. 6 

Submitted by: Intoii, Inc. 
Hearing Date: August 5. 1999 



INTOIL, INC. ALTERNATIVE PARTICIPATION FORMULA 1 

Acreage .05 

6- 1-98 Cumulative Oil .20 

7- 1-98 Remaining Primary .35 

January - May 1998 Oil Rate .35 

Original-Oil-In-Place .05 

X 6.666%** 

X 6.98%** 

X 15.26%** 

X 10.00%** 

X 7.29%* 

0.3333% 

1.3960% 

5.3410% 

3.5000% 

0.3645% 

10.9348% 

10.9348% X .50 Intoii WI = 5.467% 

*Parameter factor from Exhibit C Unit Operating Agreement, 
East Shugart Delaware Unit 

**Parameter factor determined by Intoii, Inc. 

BEFORE THE OIL CONSERVATION 
9.8700 <01> 08.03.99 DIVISION 

Santa Fe, New Mexico 
Case Nos. 12207/12208 Exhibit No. 2 

Submitted by: Intoii, Inc. 
Hearing Date: August 5. 1999 



INTOIL: (Intoii Formula 1) 

Unit Rem. Prim. 07/01/98 = 452,994 BO x 0.0546800 

Est. Unit Secondary Ult. =l,486,682BO x 0.0546800 
TOTAL 

Jade Fed 1 Rem. Prim. 07/01/98 = 51,799 BO x .50 (Intoii Int.) 

Ratio: Rem. Res.. Unit Opns 07/01/98 = 106.062 BO 
Rem. Prim 07/01/98 25,900 BO 

= 24,770 BO 

= 81,292 BO 
= 106,062 BO 

= 25,900 BO 

= 4.1/1.0 

A L L WORKING INTEREST OWNERS EXCEPT INTOIL: 

Unit Rem. Prim. 07/01/98 = 452,994 x 0.9453200 

Est. Unit Secondary Ult. = 1,486,682 BO x 0.9453200 

Rem. Prim. All WIO's except Intoii 
452,994 - (.5)(51,799 Jade Fed 1) 

Ratio: Rem. Res. Unit Opns 07/01/98 = 1.833.614 BO 
Rem. Prim. 07/01/98 427,095 BO 

= 428,224 

= 1,405,390 
TOTAL: 1,833,614 BO 

= 427,095 BO 

= 4.29/1.0 

BEFORE THE OIL CONSERVATION 
DIVISION 

Santa Fe, New Mexico 
Case Nos. 12207/12208 Exhibit No. 8 

Submitted by: Intoii, Inc. 
Hearing Date: August 5. 1999 



INTOIL, INC. ALTERNATIVE PARTICIPATION FORMULA 2 

7-1-98 Remaining Primary .40 X 13.12%* = 5.2480% 

January - May 1998 Oil Rate .40 X 11.05%* = 4.4200% 

Primary Ultimate .20 X 8.221%** = 1.6442% 

11.3122% 

11.3122% X .50 Intoii WI = 5.656% 

*Parameter factor from Exhibit C Unit Operating Agreement, 
East Shugart Delaware Unit 

**Parameter factor determined by Williamson Petroleum Consultants, Inc. 

BEFORE THE OIL CONSERVATION 
DIVISION 

Santa Fe, New Mexico 
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INTOIL: (Intoii Formula 2) 

Unit Rem. Prim. 07/01/98 = 452,994 BO x 0.0565600 = 25,621 BO 

Est. Unit Secondary Ult. =l,486,682BO x 0.0565600 = 84,087 BO 
TOTAL =109,708 BO 

Jade Fed 1 Rem. Prim. 07/01/98 = 51,799 BO x .50 (Intoii Int.) = 25,900 BO 

Ratio: Rem. Res.. Unit Opns 07/01/98 = 109.708 BO =4.236/1.0 
Rem. Prim 07/01/98 25,900 BO 

ALL WORKING INTEREST OWNERS EXCEPT INTOIL: 

Unit Rem. Prim. 07/01/98 = 452,994 x 0.9434400 

Est. Unit Secondary Ult. = 1,486,682 BO x 0.9434400 

Rem. Prim. All WIO's except Intoii 
452,994 - (.5)(51,799 Jade Fed 1) 

Ratio: Rem. Res. Unit Opns 07/01/98 = 1.829.968 BO 
Rem. Prim. 07/01/98 427,095 BO 

= 427,373 

= 1,402,595 BO 
TOTAL: 1,829,968 BO 

= 427,095 BO 

= 4.285/1.0 

BEFORE THE OIL CONSERVATION 
DIVISION 

Santa Fe, New Mexico 
Case Nos. 12207/12208 Exhibit No. 10 

Submitted by: Intoii, Inc. 
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APPLICATIONS OF ST. MARY LAND & EXPLORATION COMPANY 

FOR STATUTORY UNITIZATION, APPROVAL OF A WATERFLOOD PROJECT 

AND TO QUALIFY THE PROJECT FOR THE 

RECOVERED OIL TAX RATE 

EDDY AND LEA COUNTIES, NEW MEXICO 

SUMMARY COMMENTS 

The object of a unit participation formula is to equitably distribute ownership 

in the remaining value in the unit among the various participants in the unit. 

The participation formula should protect the current value being received by the 

owner under current conditions and to properly allocate the value expected to be 

received from the secondary recovery project to be installed in the unit area. 

The expected recovery under secondary recovery operations such as a waterflood 

is normally related to either original-oil-in-place or to the primary ultimate 

recovery. 

If the original-oi1-in-place can be determined accurately, then some percentage 

of that oil-in-place can be calculated to be recovered by secondary recovery 

operations. The primary ultimate could also be an indicator of expected recovery 

under secondary operations i f all producing zones are completed. Both evaluation 

approaches are subject to being able to move water through the reservoir such 

BEFORE THE OIL CONSERVATION 
DIVISION 

Santa Fc. New Mexico 
9.8700<01>08.03.99 1 - Case Nos. 12207/12208 Exhibit No. i 1 

Submitted by: Intoii, Inc. 
Hearing Date: August 5. 1999 



that an oil bank is created to displace oil from an injection well to a producing 

well. 

In this proposed unit, the primary ultimate may or may not be representative of 

waterflood recovery to be expected from a lease since the Delaware producing 

zones are scattered over an interval of some 300 to 400 feet with poor 

correlation of the producing zones between well bores. Another way of saying this 

is that the producing zones are very lenticular and all are not continuous 

between wells and therefore will present problems in displacing oil from an 

injection well to a producing well. Likewise, the lack of uniformity in 

completion intervals between wells could greatly affect the relative value of the 

primary ultimate recovery from these wells. 

Data that can be measured accurately are cumulative recovery, current rate, 

remaining reserves under current operating conditions, and primary ultimate. The 

Intoii, Inc. formula includes 20 percent of cumulative oil recovery, 35 percent 

of remaining primary reserves, 35 percent of oil rate with five percent each 

being assigned to acreage and original-oi1-in-place. This formula emphasizes the 

values that can be accurately measured for each of the tracts. This formula not 

only represents the value of a tract under current conditions but likely 

represents the value of these tracts under secondary recovery operations. 

9.8700< 01 > 08.03.99 2-



Another participation formula that could properly represent tract values is 40 

percent of remaining primary, 40 percent oil rate, and 20 percent primary 

ultimate. 40 percent of the oil rate and the remaining primary protects the value 

of the lease under current conditions and bringing in 20 percent of the primary 

ultimate along with the remaining primary should be a good reflection of value 

under secondary recovery operations. 

The formula proposed by St. Mary's includes 40 percent of the original-oi1-in-

place tract participation factor based upon a simulation study which because of 

the reservoir character may or may not properly represent expected recovery from 

these leases under secondary recovery operations. The pay zones are lenticular 

and the areal extent is ill-defined. The expected productivity of a zone is not 

accurately defined by log analysis. 

The formula for participation in this unit, therefore, should depend more heavily 

upon those parameters that can be measured with a greater degree of accuracy and 

therefore should more accurately represent the value of these tracts under future 

unit operations. 

9.8700 <01> 08.03.99 3-
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Sheetl 

EAST SHUGART DELAWARE UNIT 
RESERVES TABLE 

CUMULATIVE PRODUCTION @ 2/99 

REMAINING PRIMARY RESERVES (PDP) 

INCREMENTAL W O RESERVES (PDNP) 

TOTAL PRIMARY RESERVES 

INCREMENTAL WATERFLOOD RESERVES (PUD) 

TOTAL REMAINING RESERVES 
PRIMARY+W/O+WATERFLOOD 

ULTIMATE RECOVERY 

RESERVES 
2205 MBO 
4934 MMCF 
2112 MBW 

596 MBO 
2195 MMCF 

822 MBO 
3695 MMCF 

3623 MBO 
10824 MMCF 

2891 MBO 
-2495 MMCF 

4309 MBO 
3395 MMCF 

6514 MBO 
8329 MMCF 

% OF OOIP 
7.0 

1.9 

2.6 

11.5 

9.1 

13.6 

20.6 

OOIP = 31645 M B O S/P RATIO=2891/3623 = .80 

A C " M O 

Page 1 





Sheetl 

EAST SHUGART DELAWARE UNIT 
PROPOSED WELL NAMES 

OPERATOR CURRENT 
WELL NAME 

PROPOSED 
WELL NAME 

API# S-T-R LOCATION CURRENT 
STATUS 

PROPOSED 
STATUS 

ST. MARY GERONIMO #3 ESDU #6 30-15-
25385 

24-T18S-R31E 890' FNL 
990' FEL 

PROD. 
OIL 

PROD. 
OIL 

ST. MARY GERONIMO #4 ESDU #10 30-15-
25457 

24-T18S-R31E 1650' FNL 
990' FEL 

PROD. 
OIL 

PROD. 
OIL 

ST. MARY GERONIMO #5 ESDU #4 30-15-
25546 

24-T18S-R31E 765' FNL 
1980' FEL 

PROD. 
OIL 

PROD. 
OIL 

ST. MARY GERONIMO #8 ESDU #14 30-15-
25652 

24-T18S-R31E 2310' FSL 
990' FEL 

PROD. 
OIL 

PROD. 
OIL 

ST. MARY GERONIMO #9 ESDU #9 30-15-
25723 

24-T18S-R31E 1730' FNL 
1650' FEL 

PROD. 
OIL 

PROD. 

on. 
ST. MARY GERONIMO #10 ESDU #13 30-15-

25735 
24-T18S-R31E 2310' FSL 

1650' FEL 
PROD. 

OIL 
PROD. 

OIL 

ST. MARY GERONIMO #12 ESDU #5 30-15-
26022 

24-T18S-R31E 990' FNL 
1650' FEL 

PROD. 
OIL 

PROD. 
OIL 

HEYCO SO. TAYLOR 13 #2 ESDU #2 30-15-
25847 

13-T18S-R31E 330' FSL 
330' FEL 

PROD. 
OIL 

PROD. 

on. 
HEYCO SO. TAYLOR 13 #3 ESDU #1 30-15-

25741 
13-T18S-R31E 430' FSL 

1650' FEL 
PROD. 

OIL 
INJECTOR 

ST. MARY CONOCO #1 ESDU #3 30-25-
29694 

18-T18S-R32E 330' FSL 
330' FWL 

PROD. 
OIL 

PROD. 
OIL 

ST. MARY JADE #1 ESDU #12 30-25-
29939 

19-T18S-R32E 1650' FNL 
1650' FWL 

PROD. 
O l 

PROD. 

on. 
ST. MARY TNCA#1 ESDU #7 30-25-

29887 
19-T18S-R32E 760' FNL 

440' FWL 
PROD. 

OIL 
PROD. 

on. 
ST. MARY INCA #2 ESDU #11 30-25-

29940 
19-T18S-R32E 1700' FNL 

330' FWL 
PROD. 

on. 
PROD. 

OIL 

ST. MARY INCA #3 ESDU #8 30-25-
29978 

19-T18S-R32E 660' FNL 
1650' FWL 

PROD. 

on. 
PROD. 

on. 
ST. MARY CONOCO #3 ESDU #15 30-25-

30187 
19-T18S-R32E 2310' FSL 

660'FWL 
PROD. 

OIL 
PROD. 

on. 
ST. MARY MOHAWK #1 ESDU #16 30-25-

30111 
19-T18S-R32E 2310' FSL 

1650' FWL 
PROD. 

on. 
PROD. 

on. 
ST. MARY ESDU #17 ESDU #17 NA 24-T18S-R31E 248' FNL 

302' FEL 
NOT 
DRILLED 

INJECTOR 

ST. MARY ESDU #18 ESDU #18 NA 19-T18S-R32E 190' FNL 
1045' FWL 

NOT 
DRILLED 

INJECTOR 

ST. MARY ESDU #19 ESDU #19 NA 24-T18S-R31E 1288' FNL 
1361' FEL 

NOT 
DRILLED 

INJECTOR 

ST. MARY ESDU #20 ESDU #20 NA 24-T18S-R31E 1250' FNL 
303' FEL 

NOT 
DRILLED 

INJECTOR 

ST. MARY ESDU #21 ESDU #21 NA 19-T18S-R32E 1193' FNL 
1018' FWL 

NOT 
DRILLED 

INJECTOR 

ST. MARY ESDU #22 ESDU #22 NA 24-T18S-R31E 2330' FNL 
1320' FEL 

NOT 
DRILLED 

INJECTOR 

ST. MARY ESDU #23 ESDU #23 NA 24-T18S-R31E 2322' FNL 
248' FEL 

NOT 
DRILLED 

INJECTOR 

ST. MARY ESDU #24 ESDU #24 NA 19-T18S-R32E 2322' FNL 
1073' FWL 

NOT 
DRILLED 

INJECTOR 

Page 1 
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EAST SHUGART DELAWARE UNIT 
CAPITAL 

MS 

Drill 8 wells @ 400 M$ ea. 3200.0 

Facilities 420.0 

Conversion 40.0 

Add pay & frac 16 wells @ 124.3 M$ ea. 1988.8 

TOTAL 5648.8 

OiL CGliSc:; -M .'"ON DIV!? 

CASE NO.. 

Page 1 



Sheet. 

EAST SHUGART DELAWARE UNIT 
ECONOMICS TABLE 

CURRENT 
OPERATIONS 

INCREMENTAL 
PROPOSED 

UNIT 

RESERVES 596 MBO 
2195 MMCF 

3713 MBO 
1200 MMCF 

CAPITAL 0 MS 5649 M$ 

UNDISCOUNTED 
INCOME 5,852 MS 

PWP @ 10% 3086 MS 

50,154 M$ 

14,506 MS 

PRICE SCENARIO 

OIL GAS 
PRICE PRICE 

YEAR S/BBL S/MMCF 

1999 15.87 $2.41 
2000 15.87 $2.41 
2001 15.97 $2.42 

Esc 4.2 % Esc 4.0 % 
Thereafter Thereafter 

MEW MEXICO 
OiL CONSERVATION DIVISIC 

tf-jfoq FXHIRIT _ 

Page 1 



EAST SHUGART DELAWARE 

WATERFLOOD UNIT 

OCD FORM C-108 

OPERATOR 

ST. MARY LAND AND EXPLORATION 

January 1999 

BEFORE EXAMINER CATANACH 

OIL CONSERVATION DIVISION 

EXHIBIT NO. JL 

CASE NO. 0 

Prepared by 

LEE ENGINEERING 
Midland, Texas 



STATE OF NEW MEXICO 
ENERGY, MINERALS and NATURAL 
RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 
2040 Pacheco Street 

Santa Fe, New Mexico 87505 

FORM C-108 
Revised 7/01/81 

APPLICATION FOR AUTHORIZATION TO INJECT 

I . PURPOSE: Y Secondary Recovery Pressure Maintenance Disposal Storage 
Application qualifies for administrative approval? Yes y No 

II. OPERATOR: St. Mary Land & E x p l o r a t i o n Company 

ADDRESS: 1776 L i n c o l n S t . , Ste. 1100, Denver Co. 80203 

CONTACT PARTY: Mr. Bob Bachman PHONE: (303)-863-432 7 
Mr. Robert Lee ' ( y i 5 j -682-1251 

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

IV. Is this an expansion of an existing project: Yes X N 0 

If yes, give the Division order number authorizing the project 

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

V I . 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, date drilled, location, depth, record of completion, and a schematic of any plugged well 
illustrating all plugging detail. 

V I I . Attach data on the proposed operation, including: 

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. If 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 

of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby wells, etc.). 

* V I I I . Attach appropriate geological data on the injection zone including appropriate lithologic detail, geological name, thickness and depth. Give the 
geologic name, and depth to bottom of all underground sources of drinking water (aquifers containing waters with total dissolved solids 
concentrations of 10,000 mg/l or less) overlying the proposed injection zone as well as any such sources known to be immediately underlying the 
injection interval. 

LX. Describe the proposed stimulation program, if any. 

*X. Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted.) 

* X I . Attach a chemical analysis of fresh water from two or more fresh water wells (if available and producing) within one mile of any injection or 
disposal well showing location of wells and dates samples were taken. 

X I I . Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering data and find no 
evidence of open faults or any other hydrologic connection between the disposal zone and any underground source drinking water. 

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

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

NAME: Rober t Lee TITLE: C o n s u l t i n g Eng inee r 

SIGNATURE: DATE: January 25. 1999 

* If the information required under Section 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. 



I I I . WELL DATA 

A. The following well data must be submitted for each injection well covered by this application. The data must be both in tabular and schematic form 
and shall include: 

(1) Lease name; Well No.; Location by Section, Township, and Range; and footage location within the section. 

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was determined. 

(3) A description of the tubing to be used including its size, lining material, and setting depth. 

(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used. 

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose. Applicants for 
several identical wells may submit a "typical data sheet" rather than submitting the data for each well. 

B. The following must be submitted for each injection well covered by this application. All items must be addressed for the initial well. Responses 
for additional wells need be shown only when different. Information shown on schematics need not be repeated. 

(1) The name of the injection formation and, if applicable, the field or pool name. 

(2) The injection interval and whether it is perforated or open-hole. 

(3) State if the well was drilled for injection or, if not, the original purpose of the well. 

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such perforations. 

(5) Give the depth to and name of the next higher and next lower oil or gas zone in the area of the well, if any. 

XIV. PROOF OF NOTICE 

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of the surface of the 
land on which the well is to be located and to each leasehold operator within one-half mile of the well location. 

Where an application is subject to administrative approval, a proof of publication must be submitted. Such proof shall consist of a copy of the legal 
advertisement which was published in the county in which the well is located. The contents of such advertisement must include: 

(1) The name, address, phone number, and contact party for the applicant; 

(2) The intended purpose of the injection well; with the exact location of single wells or the section, township, and range location of multiple 
wells; 

(3) The formation name and depth with expected maximum injection rates and pressures; and 

(4) A notation that interested parties must file objection or requests for hearing with the Oil Conservation Division, P.O. Box 2088, Santa Fe, New 
Mexico 87504-2088 within 15 days. 

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN SUBMITTED. 

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days from the date 
this application was mailed to them. 
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SOUTH TAYLOR 13 #3 
CONVERT TO INJECTION 

NMOCD Form C-108 Section I I I 

I I I . Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1. Lease: South Taylor 13 

Well No: 3 (To be renamed ESDU #1) 

Location: 430' FSL & 1650' FEL, Sec 13 T-18-S 
R-31-E, Eddy County, NM 

2. Casing: 8 5/8", 24 # / f t , surface @ 366' i n 12 1/4" hole , 
cemented w/230 sx. TOC @ s u r f . 

5 1/2", 15.5 # / f t , p r o d u c t i o n casing @ 5450' i n 
7 7/8" hole, cemented w/ 1950 sx. TOC @ s u r f . 

3. I n j e c t i o n t u b i n g : + or - 156 j t s 2 3/8", 4.7 l b / f t , 
J-55 Duoline PVC l i n e d t u b i n g . : 

4. Packer: An i n t e r n a l l y p l a s t i c coated Baker-Loc Set 
i n j e c t i o n packer set @ +/- 5000'. 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : East Shugart 

2. E x i s t i n g p e r f o r a t i o n s : 4848-70 & 4330-4428 ( These w i l l be 
squeezed o f f w i t h cement.) 

Proposed p e r f s : 5090-5420 w/ 2 JSPF 

3. This w e l l was d r i l l e d as a Delaware o i l w e l l . 

4. There are no other p e r f e d or t e s t e d i n t e r v a l s i n 
t h i s w e l l . 

5. W i t h i n the area of t h i s w e l l the Grayburg i s pro d u c t i v e at a 
depth of 4300'. The Bone Spring i s p r o d u c t i v e at a depth of 
7800'. 



ST. MARY LAND & EXPLORATION 
CURRENT 

WELL: SOUTH TAYLOR 13 #3 
FIELD: EAST SHUGART 
INTERVAL: DELAWARE 

LOCATION: 
430' FSL & 1650' FEL 
SECTION 13 
TWP-18-S, RNG-31-E 
EDDY COUNTY, NM 

SURFACE CASING: 
RAN 24# 8 5/8" J -55 CSG, SET @ 366' CMT W/230 SXS 
TOC @ SURFACE. 

CIBP® 4781' 

PRESENT COMPLETION INTERVAL: 

DELAWARE- 4848-70" 
GRAYBURG- 4330-4428' 

PRODUCTION CASING: 
RAN 15.5# 5 1/2" J -55 CSG, SET @ 5450'. 
CMT W/1950 SXS, TOC @ SURFACE. 

TD: 5450' 
PBTD: 4781' 

31-Ju l -99 



ST. MARY LAND & EXPLORATION 
PROPOSED 

WELL: ESDU #1 (FORMERLY SOUTH TAYLOR 13 #3) LOCATION: 
FIELD: EAST SHUGART 430' FSL & 1650' FEL 
INTERVAL: DELAWARE SECTION 13 

TWP-18-S, RNG-31-E 
EDDY COUNTY, NM 

SURFACE CASING: 
RAN 24# 8 5/8" J -55 CSG, SET @ 366' CMT W/230 SXS 
TOC @ SURFACE. 

PROPOSED COMPLETION INTERVAL: 
SQUEEZE OFF GRAYBURG AND CHERRY CANYON 
PERFS WITH CEMENT. 

PERFORATE THE BRUSHY CANYON AT 
5090-5420' 

2 3/8" PLASTIC COATED TUBING SET @ 5000' WITH A 
PLASTIC COATED BAKER LOC-SET PACKER 

PRODUCTION CASING: 
RAN 15.5# J -55 CSG, SET @ 5450'. 
CMT W/1950 SXS, TOC @ SURFACE. 

TD: 5450' 
PBTD: 4781' 

31-Ju l -99 



ESDU #17 
DRILL AS INJECTOR 

NMOCD Form C-108 Section I I I 

Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1. Lease: East Shugart Delaware U n i t (ESDU) 

Well No: 17 

Location: 248' FNL & 302' FEL, Sec 24 T-18-S 
R-31-E, Eddy County, NM 

2. Casing: 8 5/8", 24 # / f t , surface @ 350' i n 12 1/4" hole 
TOC @ s u r f . 

5 1/2", 15.5 # / f t , p r o d u c t i o n casing @ 5500' i n 
7 7/8" hole, TOC ® s u r f . 

3. I n j e c t i o n t u b i n g : + or - 156 j t s 2 3/8", 4.7 l b / f t , 
J-55 Duoline PVC l i n e d t u b i n g . 

4. Packer: An i n t e r n a l l y p l a s t i c coated Baker Loc-set 

i n j e c t i o n packer set @ +/- 5000'. 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : East Shugart 

2. Proposed p e r f s : 5030'-5310' w/ 2 JSPF 

3. This w e l l w i l l be d r i l l e d as a Delaware i n j e c t i o n w e l l . 

4. No other i n t e r v a l s w i l l be pe r f e d or t e s t e d i n t h i s w e l l . 

5. W i t h i n the area of t h i s w e l l the Grayburg i s pr o d u c t i v e at 
depth of 4300'. The Bone Spring i s p r o d u c t i v e a t a depth of 
7800'. 



ST. MARY LAND & EXPLORATION 
PROPOSED 

(TO BE DRILLED) 

WELL: ESDU #17 
FIELD: EAST SHUGART 
INTERVAL: DELAWARE 

LOCATION: 
248" FNL & 302' FEL 
SECTION 24 
TWP-18-S, RNG-31-E 
EDDY COUNTY, NM 

SURFACE CASING: 
24#, J -55, 8 5/8" CSG, SET @ 350' 
TOC @ SURFACE. 

PROPOSED COMPLETION INTERVAL: 

DELAWARE- 5030'- 5310' 

2 3/8" DUOLINE PVC UNED TUBING SET @ 5000' WITH A 
PLASTIC COATED BAKER LOC-SET PACKER 

PRODUCTION CASING: 
15.5#, J-55, 5 1/2" CSG, SET @ 5500'. 
TOC @ SURFACE. 

TD= 5500' 

31-Ju l -99 



ESDU #18 
DRILL AS INJECTOR 

NMOCD Form C-108 Section I I I 

Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1. Lease: East Shugart Delaware Unit (ESDU) 

Well No: 18 

L o c a t i o n : 190' FNL & 1045' FWL, Sec 19 T-18-S 
R-32-E, Lea County, NM 

2. Casing: 8 5/8", 24 # / f t , surface @ 350' i n 12 1/4" hole 
TOC @ s u r f . 

5 1/2", 15.5 # / f t , p r o d u c t i o n casing @ 5500' i n 
7 7/8" hole, TOC @ s u r f . 

3. I n j e c t i o n t u b i n g : + or - 156 j t s 2 3/8", 4.7 l b / f t , 
J-55 Duoline PVC l i n e d t u b i n g . : 

4. Packer: An i n t e r n a l l y p l a s t i c coated Baker Loc-set 
i n j e c t i o n packer set @ +/- 5000' . 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : East Shugart 

2. Proposed p e r f s : 5065'- 5320' w/ 2 JSPF 

3. This w e l l w i l l be d r i l l e d as a Delaware i n j e c t i o n w e l l . 

4. No oth e r i n t e r v a l s w i l l be perfe d or t e s t e d i n t h i s w e l l . 

5. W i t h i n the area of t h i s w e l l the Grayburg i s pr o d u c t i v e at a 
depth of 4300'. The Bone Spring i s pr o d u c t i v e a t a depth of 
7800 ' . 



ST. MARY LAND & EXPLORATION 
PROPOSED 

(TO BE DRILLED) 

WELL: ESDU #18 
FIELD: EAST SHUGART 
INTERVAL: DELAWARE 

LOCATION: 
190' FNL & 1045' FWL 
SECTION 19 
TWP-18-S, RNG-32-E 
LEA COUNTY, NM 

SURFACE CASING: 
24#, J -55, 8 5/8" CSG, SET @ 350' 
TOC @ SURFACE. 

PROPOSED COMPLETION INTERVAL: 

DELAWARE- 5065'- 5320' 

2 3/8" DUOLINE PVC LINED TUBING SET @ 5000' WITH A 
PLASTIC COATED BAKER LOC-SET PACKER 

PRODUCTION CASING: 
15.5#, J-55, 5 1/2" CSG, SET @ 5500'. 
TOC @ SURFACE. 

TD= 5500' 

31-Ju l -99 



ESDU #19 
DRILL AS INJECTOR 

NMOCD Form C-108 Section I I I 

I I I . Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1, Lease: East Shugart Delaware U n i t (ESDU) 

Well No: 19 

Location: 1288' FNL & 1361' FEL, Sec 24 T-18-S 
R-31-E, Eddy County, NM 

2. Casing: 8 5/8", 24 # / f t , surface ® 350' i n 12 1/4" hole 
TOC @ s u r f . 

5 1/2", 15.5 # / f t , p r o d u c t i o n casing @ 5550' i n 
7 7/8" hole, TOC @ s u r f . 

3. I n j e c t i o n t u b i n g : + or - 156 j t s 2 3/8", 4.7 l b / f t , 
J-55 Duoline PVC l i n e d t u b i n g . : 

4. Packer: An i n t e r n a l l y p l a s t i c coated Baker Loc-set 
i n j e c t i o n packer set @ + / - 5000'. 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : East Shugart 

2. Proposed p e r f s : 5020'- 5310' w/ 2 JSPF 

3. This w e l l w i l l be d r i l l e d as a Delaware i n j e c t i o n w e l l . 

4. No other i n t e r v a l s w i l l be pe r f e d or t e s t e d i n t h i s w e l l . 

W i t h i n the area of t h i s w e l l the Grayburg i s prod u c t i v e at a 
depth of 4300'. The Bone Spring i s p r o d u c t i v e at a depth of 
7800'. 



ST. MARY LAND & EXPLORATION 
PROPOSED 

(TO BE DRILLED) 

WELL: ESDU #19 
FIELD: EAST SHUGART 
INTERVAL: DELAWARE 

LOCATION: 
1288' FNL & 1361' FEL 
SECTION 24 
TWP-18-S, RNG-31-E 
EDDY COUNTY, NM 

SURFACE CASING: 
24#, J-55, 8 5/8" CSG, SET @ 350' 
TOC @ SURFACE. 

PROPOSED COMPLETION INTERVAL: 

DELAWARE- 5020'- 5310' 

2 3/8" DUOLINE PVC LINED TUBING SET @ 5000' WITH A 
PLASTIC COATED BAKER LOC-SET PACKER 

PRODUCTION CASING: 
15.5#, J -55, 5 1/2" CSG, SET @ 5500'. 
TOC @ SURFACE. 

TD= 5500' 

31-Ju l -99 



ESDU #20 
DRILL AS INJECTOR 

NMOCD Form C-108 Section I I I 

Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1. Lease: East Shugart Delaware U n i t (ESDU) 

Well No: 2 0 

Location: 1250' FNL & 303' FEL, Sec 24 T-18-S 
R-31-E, Eddy County, NM 

2. Casing: 8 5/8", 24 # / f t , surface @ 350' i n 12 1/4" hole 
TOC @ s u r f . 

5 1/2", 15.5 # / f t , p r o d u c t i o n casing @ 5550' i n 
7 7/8" hole, TOC @ s u r f . 

3. I n j e c t i o n t u b i n g : + or - 156 j t s 2 3/8", 4.7 l b / f t , 
J-55 Duoline PVC l i n e d t u b i n g . : 

4. Packer: An i n t e r n a l l y p l a s t i c coated Model R Lockset 

i n j e c t i o n packer set @ +/- 5000'. 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : East Shugart 

2. Proposed p e r f s : 5020'- 5310' w/ 2 JSPF 

3. This w e l l w i l l be d r i l l e d as a Delaware i n j e c t i o n w e l l . 

4. No other i n t e r v a l s w i l l be p e r f e d or t e s t e d i n t h i s w e l l . 

5. W i t h i n the area of t h i s w e l l the Grayburg i s p r o d u c t i v e at a 
depth of 4300'. The Bone Spring i s p r o d u c t i v e at a depth of 
7800 1 . 



ST. MARY LAND & EXPLORATION 
PROPOSED 

(TO BE DRILLED) 

WELL: ESDU #20 
FIELD: EAST SHUGART 
INTERVAL: DELAWARE 

LOCATION: 
1250' FNL & 303'FEL 
SECTION 24 
TWP-18-S, RNG-31-E 
EDDY COUNTY, NM 

SURFACE CASING: 
24#, J -55, 8 5/8" CSG, SET @ 350' 
TOC @ SURFACE. 

PROPOSED COMPLETION INTERVAL: 

DELAWARE- 5020'- 5310' 

2 3/8" DUOLINE PVC LINED TUBING SET @ 5000' WITH A 
PLASTIC COATED BAKER LOC-SET PACKER 

PRODUCTION CASING: 
15.5#, J -55, 5 1/2" CSG, SET @ 5500'. 
TOC @ SURFACE. 

TD= 5500' 

31-Ju l -99 



ESDU #21 
DRILL AS INJECTOR 

NMOCD Form C-108 Section I I I 

I I I . Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1. Lease: East Shugart Delaware U n i t (ESDU) 

Well No: 21 

Location: 1193' FNL & 1018' FWL, Sec 19 T-18-S 
R-32-E, Lea County, NM 

2. Casing: 8 5/8", 24 # / f t , surface @ 350' i n 12 1/4" hole 
TOC @ s u r f . 

5 1/2", 15.5 # / f t , p r o d u c t i o n casing @ 5550' i n 
7 7/8" hole, TOC @ s u r f . 

3. I n j e c t i o n t u b i n g : + or - 156 j t s 2 3/8", 4.7 l b / f t , 
J-55 Duoline PVC l i n e d t u b i n g . 

4. Packer: An i n t e r n a l l y p l a s t i c coated Baker Loc-set 

i n j e c t i o n packer set @ +/- 5000'. 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : East Shugart 

2. Proposed p e r f s : 5015'- 5330' w/ 2 JSPF 

3. This w e l l w i l l be d r i l l e d as a Delaware i n j e c t i o n w e l l . 

4. No other i n t e r v a l s w i l l be pe r f e d or t e s t e d i n t h i s w e l l . 

5. W i t h i n the area of t h i s w e l l the Grayburg i s prod u c t i v e at a 
depth of 4300'. The Bone Spring i s p r o d u c t i v e a t a depth of 
7800 ' . 



ST. MARY LAND & EXPLORATION 
PROPOSED 

(TO BE DRILLED) 

WELL: ESDU #21 
FIELD: EAST SHUGART 
INTERVAL: DELAWARE 

LOCATION: 
1193' FNL & 1018' FWL 
SECTION 19 
TWP-18-S, RNG-32-E 
LEA COUNTY, NM 

SURFACE CASING: 
24#, J -55, 8 5/8" CSG, SET @ 350' 
TOC @ SURFACE. 

PROPOSED COMPLETION INTERVAL: 

DELAWARE- 5015'- 5330' 

2 3/8" DUOLINE PVC LINED TUBING SET @ 5000' WITH A 
PLASTIC COATED BAKER LOC-SET PACKER 

PRODUCTION CASING: 
15.5#, J-55, 5 1/2" CSG, SET @ 5500". 
TOC @ SURFACE. 

TD= 5500' 

31-Ju l -99 



ESDTJ #22 
DRILL AS INJECTOR 

NMOCD Form C-108 Section I I I 

I I I . Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1. Lease: East Shugart Delaware U n i t (ESDU) 

Well No: 22 

Location: 2330' FNL & 1320' FEL, Sec 24 T-18-S 
R-31-E, Eddy County, NM 

2. Casing: 8 5/8", 24 # / f t , surface @ 350' i n 12 1/4" hole 
TOC @ s u r f . 

5 1/2", 15.5 # / f t , p r o d u c t i o n casing @ 5550' i n 
7 7/8" hole, TOC @ s u r f . 

3. I n j e c t i o n t u b i n g : + or - 156 j t s 2 3/8", 4.7 l b / f t , 
J-55 Duoline PVC l i n e d t u b i n g . : 

4. Packer: An i n t e r n a l l y p l a s t i c coated Baker Loc-set 

i n j e c t i o n packer set @ +/- 5000' . 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : East Shugart 

2. Proposed p e r f s : 5030'- 5340' w/ 2 JSPF 

3. This w e l l w i l l be d r i l l e d as a Delaware i n j e c t i o n w e l l . 

4. No oth e r i n t e r v a l s w i l l be perfe d or t e s t e d i n t h i s w e l l . 

W i t h i n the area of t h i s w e l l the Grayburg i s pr o d u c t i v e at a 
depth of 4300'. The Bone Spring i s pr o d u c t i v e at a depth of 
7800'. 



ST. MARY LAND & EXPLORATION 
PROPOSED 

(TO BE DRILLED) 

WELL: ESDU #22 
FIELD: EAST SHUGART 
INTERVAL: DELAWARE 

LOCATION: 
2330' FNL & 1320' FEL 
SECTION 24 
TWP-18-S, RNG-31-E 
EDDY COUNTY, NM 

SURFACE CASING: 
24#, J-55, 8 5/8" CSG, SET @ 350' 
TOC @ SURFACE. 

PROPOSED COMPLETION INTERVAL: 

DELAWARE- 5030'- 5340' 

2 3/8" DUOLINE PVC LINED TUBING SET @ 5000' WITH A 
PLASTIC COATED BAKER LOC-SET PACKER 

PRODUCTION CASING: 
15.5#, J -55, 5 1/2" CSG, SET @ 5500'. 
TOC @ SURFACE. 

TD= 5500" 

31-Ju l -99 



ESDU #23 
DRILL AS INJECTOR 

NMOCD Form C-108 Section I I I 

Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1. Lease: East Shugart Delaware U n i t (ESDU) 

Well No: 23 

Location: 2322' FNL & 248' FEL, Sec 24 T-18-S 
R-31-E, Eddy County, NM 

2. Casing: 8 5/8", 24 # / f t , surface @ 350' i n 12 1/4" hole 
TOC @ s u r f . 

5 1/2", 15.5 # / f t , p r o d u c t i o n casing @ 5500' i n 
7 7/8" hole, TOC @ s u r f . 

3. I n j e c t i o n t u b i n g : + or - 156 j t s 2 3/8", 4.7 l b / f t , 
J-55 Duoline PVC l i n e d t u b i n g . : 

4. Packer: An i n t e r n a l l y p l a s t i c coated Baker Loc-set 

i n j e c t i o n packer set @ +/- 5000'. 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : East Shugart 

2. Proposed p e r f s : 5025'- 5345' w/ 2 JSPF 

3. This w e l l w i l l be d r i l l e d as a Delaware i n j e c t i o n w e l l . 

4. No oth e r i n t e r v a l s w i l l be perfe d or t e s t e d i n t h i s w e l l . 

5. W i t h i n the area of t h i s w e l l the Grayburg i s prod u c t i v e at a 
depth of 4300'. The Bone Spring i s pr o d u c t i v e a t a depth of 
7800 ' . 



ST. MARY LAND & EXPLORATION 
PROPOSED 

(TO BE DRILLED) 

WELL: ESDU #23 
FIELD: EAST SHUGART 
INTERVAL: DELAWARE 

LOCATION: 
2322' FNL & 248' FEL 
SECTION 24 
TWP-18-S, RNG-31-E 
EDDY COUNTY, NM 

SURFACE CASING: 
24#, J-55, 8 5/8" CSG, SET @ 350' 
TOC @ SURFACE. 

PROPOSED COMPLETION INTERVAL: 

DELAWARE- 5025'- 5345' 

2 3/8" DUOLINE PVC LINED TUBING SET @ 5000' WITH A 
PLASTIC COATED BAKER LOC-SET PACKER 

PRODUCTION CASING: 
15.5#, J -55, 5 1/2" CSG, SET @ 5500'. 
TOC @ SURFACE. 

TD= 5500' 

31-Ju l -99 



ESDU #24 
DRILL AS INJECTOR 

NMOCD Form C-108 Section I I I 

Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1. Lease: East Shugart Delaware U n i t (ESDU) 

Well No: 24 

Location: 2322' FNL & 1073' FWL, Sec 19 T-18-S 
R-32-E, Lea County, NM 

2. Casing: 8 5/8", 24 # / f t , surface @ 350' i n 12 1/4" hole 
TOC @ s u r f . 

5 1/2", 15.5 # / f t , p r o d u c t i o n casing @ 5500' i n 
7 7/8" hole, TOC @ s u r f . 

3. I n j e c t i o n t u b i n g : + or - 156 j t s 2 3/8", 4.7 l b / f t , 
J-55 Duoline PVC l i n e d t u b i n g . : 

4. Packer: An i n t e r n a l l y p l a s t i c coated Baker Loc-set 

i n j e c t i o n packer set @ +/- 5000'. 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : East Shugart 

2. Proposed p e r f s : 5030'- 5360' w/ 2 JSPF 

3. This w e l l w i l l be d r i l l e d as a Delaware i n j e c t i o n w e l l . 

4. No oth e r i n t e r v a l s w i l l be perfe d or t e s t e d i n t h i s w e l l . 

5. W i t h i n the area of t h i s w e l l the Grayburg i s prod u c t i v e at a 
depth of 4300'. The Bone Spring i s pr o d u c t i v e a t a depth of 
7800 ' . 



ST. MARY LAND & EXPLORATION 
PROPOSED 

(TO BE DRILLED) 

WELL: ESDU #24 
FIELD: EAST SHUGART 
INTERVAL: DELAWARE 

LOCATION: 
2322' FNL & 1073' FWL 
SECTION 19 
TWP-18-S, RNG-32-E 
LEA COUNTY, NM 

SURFACE CASING: 
24#, J -55, 8 5/8" CSG, SET @ 350' 
TOC @ SURFACE. 

PROPOSED COMPLETION INTERVAL: 

DELAWARE- 5030'- 5360' 

2 3/8" DUOLINE PVC LINED TUBING SET @ 5000' WITH A 
PLASTIC COATED BAKER LOC-SET PACKER 

PRODUCTION CASING: 
15.5#, J -55, 5 1/2" CSG, SET @ 5500'. 
TOC @ SURFACE. 

TD= 5500' 

31-Ju l -99 
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OPERATOR CURRENT 
W E L L NAME 

API# S-T-R LOCATION f 

-) 
3 
>D 
-) 
3 

!°_ -) 
3 
;D 

0 
3 

ST. MARY ARCO #1 30-15-
25218 

24-T18S-R31E 1830' FNL 
660' FWL 

ST. MARY GERONIMO #1 30-15-
24927 

24-T18S-R31E 2310' FNL 
2310' FEL 

ST. MARY GERONIMO #3 30-15-
25385 

24-T18S-R31E 890' FNL 
990' FEL 

ST. MARY GERONIMO #4 30-15-
25457 

24-T18S-R31E 1650' FNL 
990' FEL 

ST. MARY GERONIMO #5 30-15-
25546 

24-T18S-R31E 765' FNL 
1980' FEL 

ST. MARY GERONIMO #8 30-15-
25652 

24-T18S-R31E 2310' FSL 
990' FEL 

ST. MARY GERONIMO #9 30-15-
25723 

24-T18S-R31E 1730' FNL 
1650' FEL 

ST. MARY GERONIMO #10 30-15-
25735 

24-T18S-R31E 2310' FSL 
1650' FEL 

ST. MARY GERONIMO #11 30-15-
25803 

24-T18S-R31E 990' FSL 
330' FEL 

ST. MARY GERONIMO #12 30-15-
26022 

24-T18S-R31E 990' FNL 
1650' FEL 

K. O BUTLER GHANDI #1 30-15-
26243 

24-T18S-R31E 990' FNL 
330' FWL 

SO. TAYLOR 13 #1 0 
D 

PD 
3 
D 
PD 
0 
D 
PD 
3 
'D 
PD 
3 
D 
PD 
3 
O 
PD 
3 
D 
PD 
3 
D 
PD 
3 
'D 
PD 
•0 
'D 
PD 

--3 
'D 
PD 

- O 
'D 
PD 

- 0 
'D 
PD 

- O 
'D 
PD 

- D 
'D 
PD 

HEYCO 30-15-

25594 

13-T18S-R31E 330' FSL 
990' FEL 

HEYCO SO. TAYLOR 13 #2 30-15-
25847 

13-T18S-R31E 330' FSL 
330' FEL 

HEYCO SO. TAYLOR 13 #3 30-15-
25741 

13-T18S-R31E 430' FSL 
1650' FEL 

HEYCO SO. TAYLOR 13 #4 30-15-
26150 

13-T18S-R31E 1650' FSL 
660' FEL 

WESTALL BUFFALO #1 30-25-
29985 

18-T18S-R32E 1650' FSL 
330' FWL 

WESTALL BUFFALO #2 30-25-
30013 

18-T18S-R32E 330' FSL 
1650' FWL 

ST. MARY CONOCO #1 30-25-
29694 

18-T18S-R32E 330' FSL 
330' FWL 

ST. MARY JADE #1 30-25-
29939 

19-T18S-R32E 1650' FNL 
1650' FWL 

ST. MARY INCA #1 30-25-
29887 

19-T18S-R32E 760' FNL 
440' FWL 

ST. MARY INCA #2 30-25-
29940 

19-T18S-R32E 1700' FNL 
330' FWL 

ST. MARY INCA #3 30-25-
29978 

19-T18S-R32E 660' FNL 
1650' FWL 

ST. MARY CONOCO #3 30-25-
30187 

19-T18S-R32E 2310' FSL 
660' FWL 

ST. MARY MOHAWK #1 30-25-
30111 

19-T18S-R32E 2310' FSL 
1650' FWL 



Sheetl 

THE FOLLOWING WELLS ARE W I T H I N THE AREA OF REVIEW BUT DID NOT PENETRATE THE DELAWARE. 

OPERATOR CURRENT 
WELL NAME 

API# S-T-R LOCATION STATUS SPUD 
DATE 

COMP. 
DATE 

TD PBTD 

ST. MARY ARCO #2 30-15-
25624 

24-T18S-R31E 950" FNL 
2310' FWL 

PROD 6/2/86 6/21/86 4500' 4487' 

ST. MARY GERONIMO #2 30-15-
25244 

24-T18S-R31E 950' FNL 
2310' FEL 

INJ. 4/3/86 4/26/85 4702' 4691' 

ST. MARY GERONIMO #6 30-15-
25597 

24-T18S-R31E 790'FNL 
940' FEL 

PROD 4/10/86 4/26/86 4450' 4407' 

ST. MARY GERONIMO #7 30-15-
25598 

24-T18S-R31E 1750' FNL 
990' FEL 

INJ 4/21/86 5/6/86 4500' 4489' 

ST. MARY JADE #2 30-25-
30038 

19-T18S-R32E 1650' FNL 
1750' FWL 

PROD 12/15/87 1/25/88 4525' 4320' 

ST. MARY INCA #4 30-25-
30039 

19-T18S-R32E 760' FNL 
430' FWL 

INJ 1/7/88 2/5/88 4500' 4244' 

THUNDERBOL 
PETROLEUM 

ORION #1 30-25-
33140 

19-T18S-R32E 2310' FSL 
500' FWL 

PROD 11/12/95 2/2/96 4500' 4454' 

WESTALL KEOHANE FED #2 30-15-
25441 

24-T18S-R31E 2310' FSL 
2200' FEL 

PROD 10/18/85 12/11/85 4500' 

WESTALL KEOHANE FED #3 30-15-
25814 

24-T18S-R31E 2200' FSL 
990' FEL 

PROD 10/30/87 11/25/87 4500' 

ST. MARY BLACKHAWK #1 30-15-
25235 

24-T18S-R31E 2310' FSL 
1650' FWL 

SHUTIN 
PROD 

3/24/85 4/18/85 4527' 4485' 

ST. MARY BLACKHAWK §2 30-15-
25360 

24-T18S-R31E 2310 FNL 
1980' FWL 

SHUTIN 
PROD 

8/4/85 9/5/85 4500' 4490' 

ST. MARY BLACKHAWK #7 30-15-
26500 

24-T18S-R31E 2630' FNL 
2310' FWL 

INJ 11/23/90 11/23/90 4500' 4455' 

ST. MARY CONOCO #2 30-25-
29803 

18-T18S-R32E 400' FSL 
400' FWL 

PROD 12/13/86 1/12/87 4500' 4487' 

ST. MARY KEOHANE FED #1 30-15-
NA 

24-T18S-R31E 330' FNL 
2260' FEL 

P & A 3/12/61 5/3/61 4232' 
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NMOCD Form C-108 Sections V I I thru X I I 

V I I . Data on proposed o p e r a t i o n . 

1. Proposed average i n j e c t i o n r a t e : 150 BWPD per w e l l 
Proposed maximum i n j e c t i o n r a t e : 300 BWPD per w e l l 

2. The system w i l l be a closed system. 

3. Proposed average i n j e c t i o n pressure: 700 PSI 
Proposed maximum i n j e c t i o n pressure: 1000 PSI 
(This complies w i t h the .2 p s i / f t i n j e c t i o n pressure l i m i t a t i o n . I f 
gr e a t e r pressures are necessary i n the f u t u r e the ap p r o p r i a t e step 
r a t e t e s t s w i l l be performed and submitted.) 

4. The proposed i n j e c t i o n f l u i d i s produced water and i s compatible w i t h 
the r e s e r v o i r f l u i d s i n the proposed i n j e c t i o n horizon. This i s shown 
on the attached c o m p a t i b i l i t y a n a l y s i s . 

5. A chemical a n a l y s i s of the for m a t i o n water i n the proposed i n j e c t i o n 
h o r i z o n i s attached. 

V I I I . The proposed i n j e c t i o n i n t e r v a l i s lo c a t e d i n the Delaware Sand 
forma t i o n . The Shugart East F i e l d i s located w i t h i n Sections 13 and 24, T-
18-S, R-31-E, Eddy County and Sections 18 and 19 T-18-S, R-32-E, Lea 
County New Mexico. Production i s form the lower Guadalupian (Permian) 
Brushy Canyon Formation of the Delaware Mountain Group. 

The Brushy Canyon r e s e r v o i r s of the Shugart East F i e l d are combination 
s t r a t i g r a p h i c - s t r u c t u r a l t r a p s . Ten (10) d i s c r e t e sand packages are 
draped over a s t r u c t u r a l h igh. A d e p o s i t i o n a l model i s a sand r i c h 
submarine fan/channel complex. The sands are sourced from the n o r t h and 
no r t h e a s t . 

The Shugart East s t r u c t u r e i s an asymmetrical high w i t h about 75' of 
closure centered i n the NE/4 Section 24, T-18-S, R-31-E. The closure i s 
probably due t o d i f f e r e n t i a l compaction of the sand t h i c k s versus the 
surrounding shale i n t e r v a l . The p r o d u c t i v e i n t e r v a l has a gross thickness 
of 300 t o 400' at a depth of 5000' t o 5400' . I n d i v i d u a l sand bodies vary 
i n thickness from 10' t o over 100'. P o r o s i t y i n the producing i n t e r e v a l s 
range from 14% t o 20% w i t h an average of 17%. 

There are no f r e s h water zones w i t h i n the area of these i n j e c t i o n w e l l s 
above or below the proposed i n j e c t i o n h o r i z o n . 



IX. I t i s a n t i c i p a t e d the South Taylor 13 #3 w i l l have a d d i t i o n a l pay perfed 
and f r a c e d from 5090-5420' p r i o r t o conversion t o i n j e c t i o n . 

X. Logs have p r e v i o u s l y been submitted t o the OCD. 

X I . There are no f r e s h water w e l l s of record w i t h i n one m i l e of the proposed 
i n j e c t i o n w e l l s . 

X I I . An examination of t h i s area has determined there are no open f a u l t s or 
other h y d r o l o g i c connection between the dispo s a l zone and any underground 
d r i n k i n g water. 
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A Baku Hughe* comfwiy 

Water Analysis Report by Baker Petrolite 

COASTAL 
GERONIMO Account Manager 
WATER PLANT WAYNE PETERSON 
TANK 

Summary Analysis of Sample 106238 @ 75°F 
Sampling Date 1/6/99 Anions mg/l meq/l Cations mg/l meq/l 

Analysis Data 1/13/ae Chloride 1534ft? finrilnm nm 3475 

Analyst oncii_A HEANANE.EZ B l u d i b u i i a U i 8Z.8 1.0C DC70 3M Analyst oncii_A 
Carbonate 0.00 0.00 Calcium 1?fiS1 631 

TDS (mg/l or gym*) 250813 Sulfate 900 18.7 Strontium 339 7.74 

Density (g/cm' or tonne/m 1) 1.163 Phosphate N/A N/A Barium 0.30 0.00 

Anion/Cation Ratio 1.00 Borate N/A N/A Iron 5.50 0.20 

Silicate N/A N/A Potassium 919 23.5 

Carbon Dioxide 210 PPM Aluminum N/A N/A 

Oxygen Hydrogen Sulfide 2 PPM Chromium N/A N/A Oxygen 
Copper N/A N/A 

pH at time of sampling 6.90 Lead N/A N/A 

pH at time of analysis Manganese N/A N/A 

pH used in Calculations 6.90 Nickel N/A N/A 

Conti itions Values Calculated at the Given Conditions - Amounts of Scale in lb/1000bl w 
Temp. 

Gauge 

Press. 

Calcite 

CaC03 

Gypsum 

CaS04 2H}0 

Anhydrite 

CaS04 

Celestite 

SrS04 

Barite 

BaS04 

CO 2 

Press. 

"F InrlPt Ammmt Index Amount Index Amount Index Am<tMt Ifidex Amount psi 

t ju 

100 
120 
140 

u. 
0. 
0. 
0. 

u.bG 2.07 
0.62 3.06 
0.63 3.49 
0.64 3.97 

-0.03 
-0.13 
-0.20 
-0.26 

0.00 3.20 
-0.01 
-0,01 
0.02 19.1 

-0.00 
-0.08 
-0.10 
-0.10 

-0.01 
-0.21 
-0.39 
-0.54 

o.os 
0.06 
0.08 
0.11 

Not! 1; YYtlin SiitSSlnfl the seventy nf , h n pmhinm, hath the saturation index (SI) Bnd amount of scats fMtf <w cpnaidered. 
Note 2: Precipitation of each scale Is considered separately. Total scale will be less then the sum of the amounts of the five scales. 
Note 3: Tha reported C02 pressure is actually the calculated COj Fugecity. It is usually nearly the same as the COs partial pressure. 

nnnnp if-r HHSSJMTV " ten AIMED »iin i IMITATIAM nc i IAOH ITV AOT rni mm rlM -me RATf nc THIS SUCFT 
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AB*« HugrwcomiBnY 

Scale Predictions from Baker Petroiite 
Analysis of Sample 106236 ® 79'F for COASTAL, J«n/13/»9 
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A Beta (1(9"*' company 

Water Analysis Report by Baker Petrolite 

MARATHON 
TORANO 
WATER PLANT 
TANK 

Account Manager 
WAYNE PETERSON 

Summary Analy*i9 ofSnmplp Wfi?37@ 7f?F 
Sampling Date 1/6/99 Anions mg/l meq/l Cations mg/l meq/l 

Analysis Data 1/13/99 Chloride 89691 2S30 Sodium 51718 2250 
Analyst SHEILA HERNANDEZ Bicarbonate 187 3.06 Magnesium 1340 110 

Carbonate 0.00 0.00 Calcium 4395 219 

TDS (mg/l or g/m') 150848 Sulfate 2929 61.0 Strontium 122 2.7B 

Density (g/cm1 or tonne/m3) 1.096 Phosphate N/A N/A Barium 0.10 0.00 
An Ion/Cation Ratio 1.00 Borate N/A N/A iron 4.S0 0.16 

Silicate N/A N/A Potassium 462 11.8 

Carbon Dioxide 135 PPM Aluminum N/A N/A 

Oxygen Hydrogen Sulfide 9 PPM Chromium N/A N/A Oxygen 
Copper N/A N/A 

pH at time Of sampling 7.10 Lead N/A N/A 
pH at time of analysis Manganese N/A N/A 
pH used in Calculations 710 Ninkftl N/A N/A 

Cond itions Values Calculated at the Given Conditions - Amounts of Scale in lb/1000bl w 
Temp. 

Gaugo 

Press. 

Calcite 
CaC03 

Gypsum 

Ca$04 2H)0 
Anhydrite 

Ca$04 

Ce/esf/fe 
SrS04 

Barite 

BaS04 

CO t 

Press. 

"F psi Index Amount Index Amount Index Amount Index Amount Index Amount psi 
80 

100 
120 
140 

0. 
0. 
0. 
0. 

0.70 11.1 
0.73 13.0 
0.76 15.0 
0.79 17.2 

0.07 216 
0.01 27.4 

-0.04 
-0.09 

0.08 177 
O.OB 181 
0.10 240 
0.15 338 

0.24 33.5 
0.21 30.9 
0.20 29.5 
0.20 29.2 

0.26 0.02 
0.06 0.01 

-0.11 
-0.25 

0.11 
0.16 
0.21 
0.29 

Note 1: When assessing the severity of the scale problem, both the saturation indsx (SI) and amount of scats must be considered. 

Note 2: Precipitation of eacn scale ie considered separately, Total scale wiN be less than the sum of the amounts of the five scales. 

Note 3: The reported C0 5 pressure Is actually the calculated CO, fugaelty. It is usually nearly tha same as the COz partial pressure. 
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Scale Predictions from Baker Petrolite 
Analysl* Of Sample 108837 (@ 75'F for MARATHON , Jan/13/BB 

Catctta - CaCOj 

BO 00 100 110 120 130 

Temperature in Degrees Fahrenheit 
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Temperature In Degrees Fahrenheit 

3 
in 

Barite - BaSO, 

90 100 110 120 130 

Temperature m degrees Fahrenheit 

Anhydrite • CaS04 
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Temperature In Degrees Fahrenheit 

Celestite-SftOj 
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Temperature in Degrees Fahrenheit 

140 
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A Baker Hughes wmpany 

Analysis: 22546 

Water Analysis Report from Baker Petrolite 

Summary oi T Mixing Waters 
Sample Number 106238 106237 106640 
Company COASTAL MARATHON HEYCO 

Lease GERONIMO TORANO YOUNG DEEP 

Well WATER PLANT WATER PLANT 

Sample Location TANK TANK I.P.D. 

Anions (mg/L) 
Chloride 153,482 . . 6 9 , 6 9 1 ' 105,932 
Bicarbonate 62,0 Jf:-:.:. 187 354 
Carbonate 0,00 7 0.00 0.00 
Sulfate 900 ^ : : ;- '2 t92^;:^ 1.416 
Phosphate 0.00 0.00 0.00 

Borate 0.00 0.00 0.00 
Silicate 0.00 0.00 0.00 

Cations (mg/L) 
Sodium "•'•'••r.::^:y^:-'::'r:} 79,884 : . ;:151,715' ' . :::54.936::: 
Magnesium :y::i,975.., 

Calcium '12,651 ••' 4,395 ;*v" 8,961 .; 
Strontium : 339.: ' : r • ^ 122 •.: ... • .•••::::188.: 

Barium ĵd--"r'--"- \'Tr-V'.:,;;.-.:: ..• 0.10. : .' "0.20 '.•/:]•. 
; 5.50 .::::::..4.50:'"' 4.00 

Potassium 919 462 1,869 
Aluminum u.uu G.1I0 a.w 
Chromium 0.00 0.00 0.00 
Copper 0.00 0.00 0.00 

Lead 0.00 0.00 0.00 
Manganese 0.00 0.00 0.00 
Nickel 0.00 0.00 0.00 

Anion/Cation Ratio 1.00 1.00 1.00 
TDS (mg/L) 250,813 150,848 176,635 
Density (g/cm) 1.16 1.10 1.12 

Sampling Date 1/6/99 1/6/99 8/3/98 
A c c o u n t Mauaytsi WAYNE PETERSON WAVNC PCTCRQOM l"RANI< WONCR 
Analyst SHEILA HERNANDEZ SHEILA HERNANDEZ SHEILA DEARMAN 
Analysis Date 1/13/99 1/13/99 8/6/98 

pH at time of sampling 6.90 7.10 6.45 
pH at time of analysis 
pH used in Calculations; im irr <6i9A\r,"rv men WMCB aKin i IMIT v nc TH&4ftrr 
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Analysis: 22546 

Water Analysis Report from Baker Petrolite 
Mixes at BO*F and 0 psi wi th 106237 

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in lb/1000bbl 

Mix Waters co2 

Calcito 
CaC03 

Gypsum 

CaS0 42H 20 
Anhydrite 

CaSO« 
Celestite 

SrS0 4 

Barite 
BaS0 4 

106238 106640 psi Index Amount Index Amount Index Amount Index Amount Index Amount 
20% 40% 0.39 0.57 15.4 0.10 200 0.11 182 0.16 36.9 0.24 0.04 

Note 1: Whan assessing the severity of the scale problem, both the saturation Index (SI) and amount of scale must be considered. 

Note 2: Precipitation of each scale Is considered separately. Total scale will be less than the sum of the amounts of the five scales. 

Nate 3: C0 2 Pressure Is absolute pressure. Total Pressure is gauge pressure. 

Compositions of the Mixed Waters used for the Calculations 
106238 106Z37 106640 
20.0% 40.0% 40.0% 
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A BataHifltw company 

Analysis: 22546 

Mixture Predictions from Baker-Petrolite 
106238 with 106237 and with 106640 at 80°F and 0 psi 
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A B»kBT HugtUi m i t M I r 

Analysis: 22546 

Water Analysis Report from Baker Petrolite 
Mixes at 100 aF and 0 psi with 106237 

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in Ib/WOObbl 

Mix Waters co2 

Calclte 

CaC0 3 

Gypsum 

C a S 0 4 2 H 2 0 

Anhydrite 

CaS0 4 

Celestite 

SrSOa 

Barite 
BaSO« 

106238 106640 psi Index Amount Index Amount Index Amount Index Amount Index Amount 
20% 40% 0.49 0.64 17.9 0.03 61.4 0.11 178 0.14 32.3 0.04 0.01 

Note 1: When assessing the severity of the scale problem, both the saturation index (Si) and amount of scale must be considered. 
Note 2: Precipitation of each scale is considered separately. Total scale will be less than the sum of the amounts of the five scales. 
Note 3'. COz Pressure is absolute pressure. Total Pressure is gauge pressure. 

Compositions of the Mixed Waters used for the Calculations 
106239 106237 I 106640 
20.0% 40.0% | 40.0% 

pqnniTT VA./AGPANTv nKH iiMrn Aun HM.TiTinw nf i !4Rii rv ARF PHiinin rtw TUP turv nc THIC CUCCT 
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Analysis: 22546 
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Mixture Predictions from Baker-Petrolite 
106238 with 106237 and with 106640 at 100"F and 0 psi 
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A BaterHû es company 

Analysis: 22546 

Water Analysis Report from Baker Petrolite 
Mixes at 120CF and 0 psi with 106237 

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in lb/1000bbl 

Mix Waters co 2 

Calclte 
CaCO, 

Gypsum 
CaS042H20 

Anhydrite 
CaS04 

Celestite 
SrSO* 

Barite 
BaS04 

106238 106640 psi index Amount Index Ainuunl luJe* Amount inaa« Amount inaex Ameum 
20% 40% 0.59 0.71 20.5 -0.03 0.13 210 0.13 30.1 -0.13 

Note 1: When assessing the severity of the scale problem, both the 
Note 2; Precipitation of each scale is considered separately. Total 
Note 3: C0 2 Pressure is absolute pressure. Total Pressure is gauge 

: ;aturatton index (51) and amount of scale must be considered, 
spate will be less than the sum of the amounts of the five scales, 

pressure. 

composition i or the Mixed Waters used for the Calculations 

106238 106237 I 106640 

20.0% 40.0% I 40.0% 

6 0 " f l ' r r WAR3AMTV 4IMFR M ' l l IMITATION DT I IAB" I^Y ARF Ffl' INT' HN TiJf RACK OF THIS SHFFT 



01/14/99 18:08 RU 240 •* 9156880765 NO.790 D12 

* few Hû ias company 

Analysis: 22546 
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Mixture Predictions from Baker-Petrol ite 
10(230 with 406237 and with 106640 at 120°* and 0 pel 
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4 B«ter Hughes aziwnr 

Analysis: 22546 

vVaier Analysis Report from Baker Puliulilc 
Mixes at 140°F and 0 psi with 106237 

Predictions of Carbon Dioxide Pressure. Saturation Index and Amount of Scale in lb/1000bbl 

Mix Waters co2 

uaictte 
CaC03 

Cypoum 
CaSCY2H3Q 

Anhydrite 
CaSO* 

Cslestlts 
S r $ 0 4 

•a r i t s 
BaS0 4 

106238 106640 psi Index Amount Index Amount Index Amount Index Amount Index Amount 
20% —m —8:71 0.7B 23.3 -u.uo 0.18 2fl9 0.13 29.8 -0.20 

Note 1: When assessing the severity of the scale problem, both the saturation Index (SI) and amount of scale must be considered. 

Note 2: Precipitation of each scale is considered separately. Total scale will be less than the sum uf Die BUILIUIUS of the live scales. 

Note 3: C0 2 Pressure is absolute pressure. Total Pressure is gauge pressure. 

Compositions of the Mixed Waters used for the Calculations 
106238 106237 106640 

20.0% 40.0% 40.0% 
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A B>ksf Hugrai compurr 

Analysis: 22546 
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Mixture Predictions from Baker-Petrolite 
106238 with 106237 and With 106640 at 14D'F and 0 pel 
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A Battf HuglMi comoany 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 

Sample Number 
Summary of Mixing Waters 

106237 106236 
Company 

Lease 
Well 
Sample Location 

MARATHON 

TORANO 

WATER PLANT 

TANK 

COASTAL 

GERONIMO 

WATER PLANT 

TANK 

Anions (mg/L) 
Chloride 
Bicarbonate 
Carbonate 
Sulfate 
Phosphate 
Borate 
Silicate 

89.591 
187 

0.00 
2,929 
0.00 
0.00 
0.00 

153.4B2 
62.0 
0.00 
900 
0.00 
0.00 
0.00 

Cations (mg/L) 
Sodium 
Magnesium 
csteiuitv 
Strontium 
Barium 
lroh-'v :

: :

:;
: :

:

: :' 
Potassium 
Aluminum 
Chromium 
Copper 
Lead 
Manganese 
Nickel 

51,71.8 
• 1.340 
'.' 4,395,, 
• : 122: 

0.10 
:.4v50 

462 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

79.884 
2,570 

1?,fifj1 
:339 
0.30 

:S;50: 
919 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Anion/Catlon Ratio 
TDS (mg/L) 
Density (g/cm) 

Sampling Date 
Account Manager 
Analyst 
A n a l y s i s Date 

pH at time of sampling 
pH at time of analysis 
pH used in Calculations^ 

1.00 
150,848 

1.10 

1/6/99 
WAYNE PETERSON 
SHEILA HERNANDEZ 

7.10 

1.00 
250.813 

1.16 

1/6/99 
WAYNE PETERSON 
SHEILA HERNANDEZ 

1/13/99 

6.90 

1DUCT lfl»Jfl\NTY DlSCLAIMFft AND LIMITATION OF LIABILITY ARF FOUND ON TI&MhK OF THIS SHEET 
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ABatarHuglmccmpw 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 
Mixes at 80"F and 0 psi 

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in lb/1000bbl 

Mix Waters co2 

Calclte 

CaCO, 

Gypsum 

CaS0 4 '2H 2 0 

Anhydrite 

CaS0 4 

Celestite 

SrSCu 

Barite 

BaS0 4 

106237 106238 psi Index Amount index Amount Index Amount index Amount index Amount 

0% 100% 0.05 0.60 2.7 -0.05 0.00 3 •0.06 -0.01 

10% 90% 0.06 0.65 3.6 0.01 14 0.06 56 0.02 6.7 0.07 0.02 

20% 80% 0.06 0.68 4.5 0.05 79 0.10 106 0.08 26.4 0.13 0.03 

30% 70% 0.07 0.71 5.5 0.09 141 0.12 153 0.13 39.7 0.18 0.04 

6091 0.08 07T fifi n 11 1P7 n 14 195 (1.17 47.7 0,22 Q,<?5 

50% 50% 0.09 0.74 7.6 0.12 245 0.15 230 0.20 51.7 0.25 0.05 

60% 40% 0.09 0.75 8.5 0.13 283 0.15 257 0.23 52.4 0.27 0.04 

70% 30% 0.10 0.75 9.4 0.13 307 0.15 271 0.24 50.5 0.28 0.04 

80% 20% 0.10 U.r"4 U.l i i i l l 0.I3 268 0.23 40.4 0.29 0.04 

90% 10% 0.11 0.73 10.8 0.10 286 0.11 241 0.25 40.6 0.28 0.03 

100% 0% 0.11 0.70 11.1 0.07 218 0.08 178 0.24 33.4 0.26 0.02 

Mola 1; When assessing the severity of the scale problem, both the saturation index (SI) and amount of scale must be considered. 

Note 2: Precipitation of each scale Is considered separately. Total scale will be less than the sum of the amounts of the five scales. 

Note 3: C0 2 Pressure Is absolute pressure. Total Pressure is gauge pressure. 

pnnnitrr ^BDAWTV nit^t AIMFR ANn i IMITATION np i IARII ITY ARF miiNn DN TUP Binif Of THI?; SHFFT 
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A BJOT Hughes company 

Analysis: 22535 

Mixture Predictions from Baker-Petrolite 
106237 with 106238 at 80°F and 0 psi 

Calclte - CaCO, 

12.0 

0% 20% 40% 60% 

106237 

80% 100% 

Gypsum • CaS0/2H2O 

•S 
I 

40% 60% 

106237 

B0% 100% 

Carbon Dioxide Partial Pressure 

0.00 
0% 20% 40% 60% 

106237 

80% 100% 

Barite - BaSO< 

S 

$ 

•0.0* Q— -> • 

0% 20% 40% 60% 80% 100% 

106237 

Anhydrite • CaS04 

0% 20% 40% 60% 80% 100% 

106237 

Celesiite • SrSQ, 

OJOO 

4.05, 

•0.1Q&-

0% 20% 40% 60% 80% 100% 

106237 

u.u 

I i/ion |TV fyoc pni iwn HM "rye BfitY f!F TH!? f-ufrr 
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AUiHirHughafCOTRHty 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 
Mixes at 10PT and 0 psi 

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in lb/1000bbl 

Mix Waters co 2 

Calcito 

CaC0 3 

Gypsum 
CaS042H20 

Anhydrite 

CaS0 4 

Celestita 

S rS0 4 

Rarltft 

BaS0 4 

106237 106238 psi Index Amount Index Amount Index Amount Index Amount Index Amount 

0% 100% 0.06 0.62 3.0 -0.13 -0.01 -0.08 -0.21 

10% 90% 0.08 0.66 4.1 -0.07 0.04 41 -0.01 -0.13 

20% 80% 0.09 0.70 5.2 -0.03 0.08 92 0.05 18.3 -0.07 

30% 70% 0.10 0.73 6.3 0.01 13 0.11 139 0.10 32.5 -0.02 

40% 60% 0.11 0.75 7.5 0.03 63 0.13 183 0.15 41.5 0.02 0.00 

50% 50% 0.12 0.77 8.6 0.05 104 0.14 219 0.18 46.3 0.05 0.01 

60% 40% 0.13 0.7B 9.7 0.06 135 0.15 246 0.20 47.7 0.07 0.01 

70% 30% 0.13 0.78 10.8 0.06 150 0.14 265 0.22 46.4 0.08 0.02 

80% 20% 0.14 0.77 11.7 0.05 144 0.13 265 0.23 42.9 0.09 0.01 

90% 10% 0.15 0.76 12.5 0.04 109 0.11 241 0.23 37.6 0.08 0.01 

100% 0% 0.16 0.73 12.9 0.01 30 0.08 182 0.21 30.8 0.06 0.01 

Note 1: When assessing the severity of the scale problem, both the saturation Index (SI) and amount of scale must be considered. 
Note 2: Precipitation of each scale is considered separately. Total scale will be less than the sum of the amounts of the five scales. 
Note 3: COj Pressure is absolute pressure. Total Pressure is gauge pressure. 

pRnmirr WARRANTY DISCLAIMER AND LIMITATION OF LIABILITY ARE FOUND ON THE BACK OF THIS SHEET 
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AOakerHughmomfBiY 

Analysis: 22535 

Mixture Predictions from Baker-Petrolite 
106237 with 106238 at 100°F and 0 psi 

(Talrlto • n a m . 

14.0 

1Z.0 | 
o 

10.0 I 
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b.U I 

4.0 g 

0% 20% 40% 60% 

infi?a7 

80% 

2.0 

0.0 

100% 

40% 60% 

106237 

Carbon Dioxide Partial Pressure 

0% 20% 40% 60% 
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0% 

Barite • BaSQi 
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Anhydr i te. Ca50 4 
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CaleBtite • SrS0 4 

40% 60% 

106237 

80% 100% 

pcnnurr WARRANTY DISCLAIMER AMO LIMITATION! OF HASH ITY ARE FOUND ON THE BACK OF THIS SHEET 
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/ ' \ 

BAKER 

A Bate Hiflhe eempany 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 
Mixes at 120°F and 0 psi 

Predictions of Carbon Dioxide Pressure, Saturation index and Amount of Scale in lb/1000bbl 

co2 

Calclte Gypsum Anhydrite Celestite Barite 
Mix Waters co2 

CaCO s 
C a S 0 4 2 H 2 0 CaS0 4 SrS0 4 

BaS0 4 

106237 106Z3B psi Index Amount Index Amount Index Amount Index Amount Index Amount 

0% 100% 0.08 Q.63 3.5 -0.20 -0.01 -0.10 -0.39 

10% 90% 0.10 0.68 4.6 -0.14 0.05 50 -0.02 -0.31 

20% 80% 0.11 0.72 5.8 -0.09 0.09 103 0.04 14.2 -0.25 

30% 70% 0.13 0.75 7.1 -0.06 0.12 154 0.09 28.9 -0.20 

40% 60% 0.14 0.77 8.4 -0.03 0.14 201 0.13 38.3 -0.16 

50% 50% 0.16 0.79 9.7 -0.01 0.16 242 0.16 43.5 -0.13 

60% 40% 0.17 0.80 11.0 -0.00 0.16 276 0.19 45.3 -0.10 

70% 30% 0.18 O.BD 12.2 0.00 2.28 0.16 298 0.21 44.3 -0.09 

80% 20% 0.19 0.80 13.3 -0.00 0.15 305 0.21 41.1 -0.08 

90% 10% 0.20 0.79 14.3 -002 0.14 290 0.21 36.1 -0.09 

100% 0% 0.21 0.76 14.9 -0.04 0.11 241 0.20 29.4 -0.11 

Note 1: When assessing the severity of the scale problem, both the saturation Index 
Note 2: Precipitation of each seals Is considered separately. Total scale will be less 
Note 3: C0 2 Pressure is absolute pressure. Total Pressure is gauge pressure. 

(SI) and amount of scale must be considered, 

than the sum of the amounts of the five scales. 

PRODUCT WARRANTY. DISCLAIMER AND LIMITATION Of LIABILITY ARE FOUND ON THE SACK OF THIS SHEET 
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AbtaHugtitscompefly 

Analysis: 22535 

Mixture Predictions from Baker-Petrolite 
106237 with 106238 at 120T and 0 pal 

Calclte-CaCO, 

0.80 r 
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2.E0 
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U7b zM 

106237 

80% 106% 
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01/14/99 18:12 RU 240 9156880765 NO.790 D22 

A fob? Hughes mmp&rry 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 
Mixes at 140T and 0 psi 

Predictions uf Carbon Dioxide Pressure, Saturation Index and Amount of Scale in th/IOnnhht 

co. Caicfte Gypsum Anhydrite Celestlte Bante 
Mix Waters co. 

CaC0 3 
Ca$0 4 2H 2 O CaS0 4 SrS0 4 

BaS0 4 

106237 106238 psi Index Amount Index Amount Index Amount Index Amount Index Amount 

0% 100% 0.11 0.64 3.9 -0.26 0.02 19 -0.10 -0.54 

10% 90% 0.13 0.69 5.2 -0.20 0.08 79 -0.02 -0.46 

20% 80% 0.15 0.73 6.6 -0.15 0.13 136 0.04 13.4 -0.40 

30% 70% 0.17 0.77 8.0 -0.11 0.16 192 0.09 28.1 -0.35 

40% 60% 0.19 0.79 9.5 -0.09 0.18 244 0.13 37.6 -0.31 

50% 50% 0.20 0.81 10.9 -0.07 0.20 291 0.16 42.9 -0.28 

60% 40% 0.22 0.82 12.4 -0.05 0.21 331 0.19 44.7 -0.26 

70% 30% 0.24 0.83 13.8 -0.05 0.21 362 0.20 43.8 -0.24 

80% 20% 0.25 0.82 15.1 -0-05 0.20 379 021 40.7 -0.23 

90% 10% 0.27 0.81 16.3 -0.06 0.18 375 0.21 35.7 -0.24 

100% 0% 0.29 0.79 17.1 -0.09 0.16 339 0.20 29.2 -0.25 

Note 1: When assessing the severity of the scale problem, both the saturation Index 
Note 2; Precipitation of each scale Is considered separately. Total scale will be less 
Note 3: COj Pressure Is absolute pressure. Total Pressure Is gauge pressure. 

(SI) and amount of scale must be considered, 

than the sum of the amounts of the five scales. 

wnm irr WARRANTY nisei * I M F H AND i IMITATION nf I IARII rrY APE FOUND ON THE BACK OF THIS SHEET 
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A BMW HWIHS company 

Analysis: 22535 

Mixture Predictions from Baker-Petrolite 
-iim*)/ whh 106258 ul UIJT and 0 Ml 
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RESERVOIR SIMULATION STUDY 
EAST SHUGART (Delaware) FIELD 
Eddy & Lea Counties, New Mexico 

RESERVOIR DATA 

* Computerized analysis of modern logs from 19 
wells 

* Geologic maps - Structure top, gross thickness, net 
thickness & porosity 

* Well Completion Reports 

• Acoustic Buildup tests from Geronimo 4, Conoco 1 
& Inca 2 wells 

• Production Test Data 

• Allocated Monthly Production Data by well 
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RESERVOIR SIMULATION STUDY 
EAST SHUGART (Delaware) FIELD 
Eddy & Lea Counties, New Mexico 

HISTORY MATCH RESULTS 

Cum Prod 
thru* 9/31/07 

Model Historical % Error 

Oil 2240 2172 3.1 

Gas 4906 4747 3.3 

Water 1081 1788 39.5 

The above match was obtained with very little changes 
in Log Derived reservoir data 

Net pay derived from logs were reduced by 20% for 
GERONIMO LEASE 
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RESERVOIR SIMULATION STUDY 
EAST SHUGART (Delaware) FIELD 
Eddy & Lea Counties, New Mexico 

PERFORMANCE PREDICTIONS 

Four prediction cases were run. These are: 

* Primary depletion with existing perforations. 

* Primary depletion with existing plus added 
perforations. 

* Secondary depletion (Waterflood) using 
existing perforations and drilling nine (9) 
injection wells and converting Taylor 3 to 
injector. 

* Secondary depletion using existing plus added 
perforations and drilling nine (9) injection wells 
and converting Taylor 3 to injector. 
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RESERVOIR SIMULATION STUDY 
EAST SHUGART (Delaware) FIELD 
Eddy & Lea Counties, New Mexico 

CONCLUSIONS 

It is feasible to waterflood the Delaware zone of 
East Shugart Field. 

Primary reserves for the existing perforations are 
calculated to be 1015.9 MSTB. 

Primary reserves for the behind pipe zones within 
the Delaware formation are calculated to be 361.2 
MSTB. 

Secondary reserves using existing perforations are 
calculated to be 1305.3 MSTB. 

Secondary reserves for the behind pipe zones are 
calculated to be 1282.5 MSTB. 

Total reserves including primary (Existing perfs + 
behind pipe) and secondary (existing perfs + 
behind pipe) are 3964.9 MSTB. 

Note: These reserves are estimated as of 8/1/98 and 
are calculated for production through year 2022 
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EAST SHUGART DELAWARE UNIT 
COMPARING UNIT vs. JADE #1 

INTOIL INTEREST 

TOTAL UNIT 
Primary+ 
W/O + 

Waterflood JADE #1 

W. I . 
R. I . 

4.54% 
3.98% 

50.00% 
43.75% 

Intoii Net Reserves 172 MBO 
138 MMCF 

38 MBO 
106 MMCF 

Current Production 
at March 1999 

BOPD 
MCFPD 

174(G) 7(N) 
550(G) 22(N) 

16(G) 7(N) 
48(G) 21(N) 

Undisc. Net 
Cash Flow 2966 M$ 574 M$ 

2EF0RE EXAMINER C 

OIL CONSERVATiCN 

EXruEiT 

Page 1 
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