
STATE OF NEW MEXICO Oil Conservation Division FORM C-108 
ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr. Revised June 10,2003 
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505 

APPLICATION FOR AUTHORIZATION TO INJECT 

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

II. OPERATOR: EOG Resources, Inc. 

ADDRESS: P.O. Box 2267 Midland, TX 79702 

CONTACT PARTY: Stan Wagner PHONE: 432 686 3689 

III. 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? ^ Yes No 
If yes, give the Division order number authorizing the project: R-11388, R-11389 

V. 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. 

VI. 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. 

VII. 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 ofthe proposed well, attach a 

chemical analysis of the 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 lithologic detail, geologic 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. 

IX. 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). 

•XI. 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. 

XII. 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 
sources of drinking water. 

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

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

NAME: Stan Warner ^ TITLE: Regulatory Ana lys t Stan Wagner ^ 

SIGNATURE: ^<tfjC<^ ^JU — DATE: ^ / x l / e S 

E-MAIL ADDRESS: stan_wag^r@eogresources. com 
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: submit ted January 1994 

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate District Office 



HOLLAND&HARX William F. Carr 
wcarr@hollandhart.com 

April 5, 2005 

C E R T I F I E D M A I L 
RETURN R E C E I P T REQUESTED 

Bureau of Land Management 
2909 West 2nd Street 
Roswell, New Mexico 88201 

Re: Application of EOG Resources, Inc. for administrative approval of 
expansion of its Red Hills North Unit Pressure Maintenance Project, Lea 
County, New Mexico. 

Ladies and Gentlemen: 

Enclosed is a copy of the application of EOG Resources, Inc. (Oil Conservation Division Form 
C-108) in the above-referenced matter for approval of the expansion of its Red Hills North Unit 
Pressure Maintenance Project with the addition of two injection wells: the Red Hills North Unit 
Well No. 106 located 2000 feet from the North line and 900 feet from the West line of Section 1, 
and the Red Hills North Unit Well No. 302 located 660 feet from the North line and 1980 feet 
from the East Line of Section 13, both in Township 25 North, Range 33 East, NMPM, Lea 
County, New Mexico. EOG proposes to re-inject water produced from the Bone Spring 
formation into the into the unitized interval of the Bone Spring formation in the Red Hills North 
Unit Area at a measured depth of 12695 feet to 16730 feet. This injection will occur with a 
maximum injection pressure of 3000 pounds and a maximum injection rate of 2000 barrels of 
water per day as fully described in the application. 

This application is provided to you as the owner of the surface of the land upon which 
each of the subject wells is located. I f you object to this application your objection 
must be filed in writing with the Santa Fe Office of the Oil Conservation Division 
located at 1220 South Saint Francis Drive, Santa Fe, New Mexico within 15 days ofthe 
date of this letter. I f there is no objection, the Division Director may approve this 
application. 

William F. Carr \ 
Attorney for EOG Resources, Inc. 
Enclosure 
cc: Mr. Patrick Tower 

Holland & Hart UP 

Phone [505] 988-4421 Fax [505] 983-6043 www.hollandhart.com 

110 North Guadalupe Suite 1 Santa Fe, NM 87S01 Mailing Address RO.Box 2208 Santa Fe, NM 87504-2208 

Aspen Billings Boise Boulder Cheyenne Colorado Springs Denver Denver Tech Center Jackson Hole Salt Lake City Santa Fe Washington, D.C. O 



HOLLAND&HART. ^ William F. Carr 
wcarr@hollandhart.cx3m 

April 5, 2005 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mark McCloy 
Post Office Box 1076 
Jal, New Mexico 88252 

Re: Application of EOG Resources, Inc. for administrative approval of 
expansion of its Red Hills North Unit Pressure Maintenance Project, Lea 
County, New Mexico. 

Dear Mr. McCloy: 

Enclosed is a copy of the application of EOG Resources, Inc. (Oil Conservation Division Form 
C-108) in the above-referenced matter for approval of the expansion of its Red Hills North Unit 
Pressure Maintenance Project with the addition of two injection wells: the Red Hills North Unit 
Well No. 106 located 2000 feet from the North line and 900 feet from the West line of Section 1, 
and the Red Hills North Unit Well No. 302 located 660 feet from the North line and 1980 feet 
from the East Line of Section 13, both in Township 25 North, Range 33 East, NMPM, Lea 
County, New Mexico. EOG proposes to re-inject water produced from the Bone Spring 
formation into the into the unitized interval ofthe Bone Spring formation in the Red Hills North 
Unit Area at a measured depth of 12695 feet to 16730 feet. This injection will occur with a 
maximum injection pressure of 3000 pounds and a maximum injection rate of 2000 barrels of 
water per day as fully described in the application. 

This application is provided to you as the owner of the surface of the land upon which 
each of the subject wells is located. If you object to this application your objection 
must be filed in writing with the Santa Fe Office of the Oil Conservation Division 
located at 1220 South Saint Francis Drive, Santa Fe, New Mexico within 15 days of the 
date of this letter. I f there is no objection, the Division Director may approve this 
application. 

William F. Carr 
Attorney for EOG Resources, Inc. 
Enclosure 
cc: Mr. Patrick Tower 

Holland & Hart UP 

Phone [505] 988-4421 Fax [505] 983-6043 www.hollandhart.com 

110 North Guadalupe Suite 1 Santa Fe, NM 87501 Mailing Address P.O.Box 2208 Santa Fe.NM 87504-2208 

Aspen Billings Boise Boulder Cheyenne Colorado Springs Denver Denver Tech Center Jackson Hole Salt Lake City Santa Fe Washington, D.C. © 



STATE OF NEW MEXICO 
DEPARTMENT OF ENERGY, MINERALS AND NATURAL RESOURCES 

OIL CONSERVATION DIVISION 

IN THE MATTER OF THE APPLICATION OF EOG RESOURCES FOR 
ADMINISTRATIVE APPROVAL OF EXPANSION OF ITS RED HILLS NORTH UNIT 
PRESSURE MAINTENANCE PROJECT, LEA COUNTY, NEW MEXICO. 

AFFIDAVIT 

STATE OF NEW MEXICO ) 
) ss. 

COUNTY OF SANTA FE ) 

William F. Carr, attorney in fact and authorized representative of EOG Resources, Inc. , 

the Applicant herein, being first duly sworn, upon oath, states that the attached letter providing 

notice of the above-referenced application was mailed to the owner of the surface of the land 

upon which each of the subject injection wells is located pursuant to Rule 701 C, D, and F and 

that this surface owner was advised that the application had been filed and that the surface owner 

had 15 days from that date to file its written objection with the Division's Santa Fe office located 

1220 South Saint Francis Drive, Santa Fe, New Mexico 87505. EOG Resources, Inc. is the only 

lease hold interest owners within one-half mile of either proposed pressure maintenance injection 



AFFIDAVIT OF PUBLICATION 

State of New Mexico, 
County of Lea. 

I , KATHIBEARDEN 

Publisher 

of the Hobbs News-Sun, a 
newspaper published at 
Hobbs, New Mexico, do solemnly 
swear that the clipping attached 
hereto was published once a 
week in the regular and entire 
issue of said paper, and not a 
supplement thereof for a period. 

of. 1 

Beginning with the issue dated 

March 12 

weeks. 

2005 
and ending with the issue dated 

March 12 
2005 

Publisher 
Sworn and subscribed to before 

me this. 14th . day of 

LEGAL NOTICE 
March 12,2005 

EOG Resources, Inc., P.O. Box 2267, Midland, TX 79702. 
has filed form C-108 (Applicationfor Authorization To Inject)! 
with the New Mexico Oil'Conservation Division seeking ad-] 
ministrative approval, for a pressure maintenance water in-! 

êcfTolT l̂vWk.The Red Hills North Unit No. 106 is located 
2000' FNL JP 900' FWL, Section 1, Township 25 South, 

*>-aanga-33-East, Lea County, New Mexico. TheRed Hills! 
North Unit No. 302 is located 660' FNL & 1980' FEL, Sec
tion 13, Township 25 South, Range 33 East, Lea County, 
New Mexico. Injection water will be sourced from area wells! 
producing from the Bone Spring •formation. The injection] 
water will be injected into the Bone Spring formation at a] 

. -.measured-depth of 12695'-16730', a maximum surface1 

pressure of 3000 psi, and a maximum rate of 2000 BWPD. 

All interested parties opposing the action must file objec
tions or requests for hearing with the Oil Conservation Divi
sion, 1220 South St. Francis Dr., Santa Fe, New Mexico 

/, 87505 within 15 days. Additional information1 may be ob
tained by contacting Stan Wagner at P.O. Box 2267, Mid-! 
land, TX 79702, or 432-686-3600. 
#21356 

March 
2005 

Notary Public. 

My Commission expires 
February 07, 2009 
(Seal) 

This newspaper is duly qualified 
to publish legal notices or adver
tisements within the meaning of 
Section 3, Chapter 167, Laws of 
1937, and payment of fees for 
said publication has been made. 

01105308000 67528646 
EOG Resources 
4000 N. Big Springs 
MIDLAND, TX 79702 



„ | iMfo(u*A Jibes' 1 ̂  PMX \W&^^m^/^3 
ABOVE THIS LINE FOR DMSION USE ONLY 

NEW MEXICO OIL CONSERVATION DIVISIUj,- a sm*^* pm 9 oc 
- Engineering Bureau - ^ I j S S l ! ' '» 2 00 

1220 South St. Francis Drive, Santa Fe, NM 87505 " ^ ~ 

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

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

[NSL-Non-Standard Location] [NSP-Non-Standard Proration Unit] [SD-Simultaneous Dedication] 
[DHC-Downhole Commingling] [CTB-Lease Commingling] [PLC-Pool/Lease Commingling] 

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

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

[ 1 ] TYPE OF APPLICATION - Check Those Which Apply for [A] 
[A] Location - Spacing Unit - Simultaneous Dedication 

• NSL • NSP • SD 

Check One Only for [B] or [C] 
[B] Commingling - Storage - Measurement 

• DHC • CTB • PLC D PC D OLS • OLM 

[C] Injection - Disposal - Pressure Increase - Enhanced Oil Recovery 
• WFX 0 PMX • SWD • IPI • EOR • PPR 

[D] Other: Specify 

[2] NO' 
[A] • 

[B] 

[C] a 
[D] 

[E] 

[F] • 

U.S. Bureau of Land Management - Commissioner of Public Lands, State Land Office 

[3] SUBMIT ACCURATE AND COMPLETE INFORMATION REQUIRED TO PROCESS THE TYPE 
OF APPLICATION INDICATED ABOVE. 

[4] CERTIFICATION: I hereby certify that the information submitted with this application for administrative 
approval is accurate and complete to the best of my knowledge. I also understand that no action will be taken on this 
application until the required information and notifications are submitted to the Division. 

Note: Statement must be completed by an individual with managerial and/or supervisory capacity. 

Stan Wagner ^r^^^J^LtVc Regulatory Analyst 3/s-?/aS 
Print or Type Name Signature / Title Date 

stan wagner@eogresources.com 

e-mail Address 





APPLICATION FOR AUTHORIZATION TO INJECT 
RED HILLS NORTH UNIT NO. 302 

VII. PROPOSED OPERATION 

(1) Proposed Average Daily Rate and Volume : 600 BPD 
Proposed Maximum Daily Rate and Volume: 1000 BPD 

(2) Open or Closed System: Closed 

(3) Proposed Average Injection Surface Pressure: 3000 psi 
Proposed Maximum Injection Surface Pressure: 3700 psi 
Note: Original Bone Spring formation BHP 9500 psi. 

(4) Produced Bone Spring Formation Water: 250-300 BPD from 
Red Hills Field (Bone Spring) (see attached analysis) 

(5) N/A 

VIE. GEOLOGIC DATA ON INJECTION ZONE 

Injection Zone: 3 r d Bone Spring 
Lithologic Detail: Fine grain sandstone 
Geological Name: 3 r d Bone Spring 
Thickness: Bone Spring - 3204' 

3 r d Bone Spring-384' 
Depth: Bone Spring 9260' to 12284' 

3 r d Bone Spring 11900' to 12284' 

Underground Sources of Drinking Water: 
Geological Name: Triasic 
Base: 600' 

IX. PROPOSED STIMULATION 
None at this time 

X. LOGGING AND TESTING DATA ON INJECTION WELL 
Logs have previously been submitted 

XI. CHEMICAL ANALYSIS OF WATER FROM FRESH WATER WELLS 
WITHIN ONE MILE OF THE INJECTION WELL 

A review of the State Engineers records shows a fresh water 
Well with an approved permit number of C-2373-S located in 
NE1/4, NW1/4, NW1/4 of Sec 13, T25S, R33E in Lea County, 
New Mexico, for the purpose of commercial oil and gas 
development. This well was drilled to a total depth of 642' with 
fresh water zone being encountered at a depth of 295' and 6 5/8" 



casing set and cemented at 636'. Please see attached fresh water 
analysis. 

XII. Available geologic and engineering data has been examined and no evidence has 
been found of open faults or any other hydrologic connection between the 
injection zone and any underground source of drinking water. 

Xm. See attached "Proof of Notice". 

Surface Owner: 
Mark McCloy 
P.O. Box 1076 
JaLNM 88252 

Offset Operators: 
EOG is only operator within a XA mile radius ofthe injector. 



- 22 



CP 

5 
< TJ 

I o 
— = .2 

c > o 
3 s £ 
© c -g 
tt! -2 o 
2 Q c O <*- o III ° 5 

§ s 
I I 
CO 

CA 
a 
O 
e 
o 
to u 
3 

TJ 
O 

ON c 
'35 
<o 
o 
« u 

3 
CO 

ca 

- -S 
3 2 
T l Q 

2 f 

i 
o 
a 
4) 
Q 

a> 
E 
0) 

o 

CD 

2 ffl 
e o. 

a. « 

e 
o 

u 
Q 

1 

.1 
o 
rt 

3 

3 
o 
CM 

O 

o 
IO 
to 

CO 

m co 

CO 
CO 

LU co 
CO 

cc 
i 

0) 
m 
M 

o 
1 

o 
Z 

L L 
CO 

s 
2 

CO 

O CM 
O CD 
CO CO 
CM CM 

rt 

(0 

IS 

UJ 
co 
co ac 
th m 
CM 

CM 
6 
Z 

"S 
LL. 
« 
1— 

8 

LU 

a co 

Co 

13 
a 

8 

co 

to m 
CM i -W •»»-
CM CM 

LU 
CO 
co 
OS 
I 

CO 
m 

co 

6 
<o 
CO 

O 
1 

CO 
6 
Z 

u. 
co 

3 
3 

3 

1 
or 
8 
tu 

s 
a 
co 
CM 
CM 

o eo •«* 

CM 

m 

CJ 

A 
IO 
CO 

Sn -̂

CO 

CO 

o rt 
o «r> 
CO rt 
CM CM 

LU 
s? 2 
CO 
IO 

g 
d 

CO 
b 
I 

o 
Z 
•d 
£ 
CO 
1— 

s 
5 

il 
a 
a 

1 
© 
O 
LU 

o 

M 
CM 
• 

o co 

3 

CO 

O LO 
O 
0> CM 
CO CO 

rt 

LU 
CO 
co 
OL th 
i n 

£ 
CM 

6 
CD 
CO 

5 
I a. 

CM 

T J 
O 

3 

8 
e 

cr 
o 
o 
LU 

s 
CO 
CM 

o 
CO 
CM 

8 
at 

8 

m 
CM 

O rt 
o m 
to rt 
CN CM 

2 

i 
LU 
CO 
rt 
ac 
I co 

i n 
CM 

cj 
CP 
CO 

CM 
d 
Z 

t 
LL. 
CM 
T — 

co 

r 

o 
Cfl « 
CC 
O 
o 
LU 

CM 

8 

2 
eo 

o o 
8 

0! 

5 

m 
co 

oo 
r*. 
co 

o m 
co 
CM CM 

CO 

LU 
CO 
CO 
ac 
th 
w 
CM 

U 
0> 
CO 

co 
6 
Z 

CM 

T J 
O 

| 
co 
X 

CO 

3 

o 
o 
LU 



6 
Red Hills North Unit No. 302 R/E 

660' FNL & 1980' FEL 
Sec. 13-25S-33E 

Lea County, New Mexico 

A 

2-7/8" 6.5# L-80 EUE 
IPC@11,609' 

TOL@ 11,646' _ 

Whipstock© 11,903' 

11,845' 

' j r . 

' / 

657' 

12,150' 

12,200' 

12,541' 

Bit size Casing size 

14 3/4" 11 3/4" 42# H40 STC 

i r 8 5/8" 

5035' 1 

32#S( 
TOC @ s 

r i 

iO/K-55 STC 
urf (circ 195 sx) 

r 
J i 

7 7/8" 5 1/2 
17# P-110 LTC 

12,475'MD 

TOC @ 3800' (T.S.) 

LC @ I S ^ 

1 

3-1/2' @ 15,308' 

6 1/4" Lateral from KOP 11,900' MD to 15,308' MD. Length of liner 3,564' 
Perfs: 12,800', 13,212', 13,593', 14,003', 14,386', 14,800' 

2/11/2004 



EOG RESOURCES, INC. VACA " 13" FEDERAL NO. 1 
660' FNL & 1880' FEL LEA COUNTY, NEW MEXICO 
Secl3-T25S-R33E APRIL 4, 2000 
VL 

WELLBORE SCHEMATIC 

Status: Oil Well 
Spud: 7/31/83 
17-1/2" Hole 
13-3/8" 48# H-40 STC @ 624' 
. 515sxPSL/CL'*C" 
• Circulate 66sx of cement to pit 

12-1/4" Hole 
9-5/8" 36#/40# K-55 STC/LTC @ 5,050' 
o 2475sxPSL/CL "C 
• Circulate 250sx of cement to pit 

8-3/4" Hole 
7" 26# P110 S95@ 13,500' 
• 1250SX PSL/CL "C" 
• TOC @ 8600" (calc. 50% eff.) 

2-7/8" e.5#Nu-Locktbg. landed @ 12.040* 

Bone Spring Perfs: 12230'-282'; 12320'-356' 
(90 holes) 

TOS @ 13076* 

'acker top @ 13083' w/ 7' of sand on top 
JIBP top @ 13083* 

'15' cement on top of sand plug 
• TOC @ 13088* (calc.) 

•Wolfcamp Perfs: 13794*-13798'; 13803*-13811* 
(52 holes) 

j Atoka Perfs: 14495'-14509* (15 holes) 

CIBP @ 14595* + 35* of cement 

6-1/8" Hole 
5-1/2" 20# GR95 Hydril set from 13,185* to 14,950* 
• 200sx CL "H" and sqz. liner top w/150sx 

4-3/4" Hole 
3-1/2" 10.3# C75 CSCB set from 14,613*10 15,946 
. 150SXCL"H* 

TD @ 15.948* PBTD © 13076* 

Morrow "A" Perfs: 15014'-15021; 15046*-15053* 
(18 holes) 

CIBP @ 15140' + 25* of cement on top 
Morrow Perfs: 15264*-15270; 15282-15288' 

(14 holes) 
CIBP @ 15440* + 25' of cement on top 
Morrow Perfs: 15493'-15501'; 15526,-15534'; 

15542M5546* (15 holes) 

M:\LEE\RED HDXSWACA 13 FEDERAL NO.1 SCHEMATIC.DOC 



EOG RESOURCES, INC 
660' FNL & 1980» FEL 
Scc.l3-T25S-R33E 
VI. 

WELLBORE SCHEMATIC 

VACA "13" FEDERAL NO. 2 
LEA CO., NEW MEXICO 

MARCH 31, 2000 

Status: Oil Well 
Spud: 2/16/93 
14-3/4" Hole 
11-3/4" 42# H-40 ST&C ©657* 
• 351sxCL"C 
• Circulate 52sx of cement to pit 

11" Hole 
8-5/8" 32# S-80/K-55 ST&C @ 5,035' 
• I487SX PSL/CL"C" 
» Circulate 195sx of cement to pit 

2-7/8 6.5# N-80 EUE @ 12268.56' 

370-jtS. 
1-Baker TAC 
4-Jta. 
1-SN 
10-Jte. 
1-Pert sub 
1 * 
KB 

Rods: 
1"stee) 
3/4" steel 
7/8" steel 
1-1/4" FG 

Footaae Tops 
31.75" 12236.81' 

1172758" 509.23" 
3.73" 505.50" 

126.7fcT 378.72" 
1.10" 377.62" 

318.96T 60.66" 
3.97" 56.69" 

31.69* 25.00" 
25.00* 0.00" 

Bone Spring Perfs: 12,240' -12,264' 
(96 holes) 

7-7/8" Hole 
5-1/2" 17# P-110 LT&C @ 12.475" 
• 22258X 50/50 POZ/CL "H" 
. TOC @ 3800' (ts.) 
TD @ 12,600" PBTD @ 12,362' (W.L.) 

M:\LEE\RED HUXSWACA 13 FEDERAL NO.2 SCHEMATIC. DOC 



EOG RESOURCES, INC. 
660' FNL & 660' FEL 
Sec.l3-T25S-R33E 
VI. 

' WELLBORE SCHEMATIC 

VACA "13" FEDERAL NO. 3 
LEA CO., NEW MEXICO 

APRIL 3, 2000 

Status: Oil Welt 
Spud: 5/12/94 
14-3/4" Hole 
11-3/4" 42# H-40 ST&C @ 663' 
. 351sxCL"C" 
• Circulate 60sx of cement to pit 

11" Hole 
8-5/8" 32# FS-80/K-55 ST&C @ 5,000" 
• 1315sxPSL/CL"C" 
• Circulate 155sx of cement to pit 

2-7/8 6.5# N-80 EUE @ 12,175.87' 

I Rods: 
1" steel 
3/4" steel 
7/8* steel 
1-1/4" FG 

3rd Bone Spring Perfs: 12,245'-12,290' 
(180 holes) 

7-7/8" Hole 
5-1/2" 17# P-110 LT&C @ 12,505' 
• 1791sxPSL/CL"G" 
. TOC @ 4,250' (ts.) 
TD @ 12,525' PBTD @ 12,415" (W.L) 

\\ECO_MID1\DATA1\USERS\LROARK\LEE\RED HILLSWACA13 FEDERAL NOJ SCHEMATIC.DOC 



EOG RESOURCES, INC. 
660* FNL & 660' FWL 
Sec.l3-T25S-R33E 
VI. 

WELLBORE SCHEMATIC 

VACA "13" FEDERAL NO. 4 
LEA CO., NEW MEXICO 

APRIL 3, 2000 

Status: Oil Well 
Spud: 9/09/93 
Re-Entry: 10/26794 
14-3/4" Hole 
11-3/4" 42# H-40 ST&C @ 645' 
. 351sxCL"C" 
• Circulate 77sx of cement to pit 

11" Hole 
8-5/8" 32# S-80/K-55 ST&C @ 5,053" 
• 1700sxPSL/CL"C" 
• Circulate 168sx of cement to pit 

Bone Spring Perfs: 12,216' -12,254' 
(152 holes) 

7-7/8" Hole 
5-1/2* 17# CF95/P-110 ST&C @ 12.480" 
• 1497sx PSL 
. TOC @ 5520' (t.s.) 

TD @ 12.600" PBTD @ 12,353' (W.L.) 

\\EOG_MID l\DATAl\USERS\LROAKK\LEEVRED HILLSWACA13 FEDERAL NO.4 SCHEMATIC.DOC 



EOG RESOURCES, INC. HALLWOOD "12" FEDERAL NO. 1 
660' FSL & 1980' FWL LEA CO., NEW MEXICO 
Sec.l2-T25S-R33E APRIL 3, 2000 
VL 

WELLBORE SCHEMATIC 

Status: Oil Well 
Spud: 7/17/93 
14-3/4" Hole 
11-3/4" 42# H-40 ST&C @ 646' 
• 351sxCL"C" 
• Circulate 78sx of cement to pit 

11" Hole 
8-5/8" 32# S-80 ST&C @ 5,151' 
• 1820sxPSL/CL"C" 
• Circulate 330sx of cement to pit 

2-7/8 6.5# N-80 EUE Srd @ 12,187.41' 

1-ft-
383-JlS. 
1-TAC 
3-jts. 
1-SN 
1- Perf Nipple 
2-jlasMA 
KB 

Rods: 
1-steel 
3/4* steel 
7/8" steel 

Footaae Tops 
6.0CJ 12181.41' 

11998.00' 183.41' 
290- 180.51* 

94.83* 85.68* 
1.10* 84.58* 
4.00" 80.58* 

63.58* 17.00* 
17.00* 0.00* 

; 3 r t Bone Spring Perfs: 12,230' -12,267' 
12,310" -12,340* 
(134 holes) 

FISH: Perforating Gun 

7-7/8" Hole 
5-1/2" 20#/17# LS110\TCA125\N-80 
FJP/SFJP/LTC/Butt@ 13,400' 
• 1581sx 50/50 POZ 
. TOC @ 8,508' (ts.) 
4-3/4" Hole 
• 13400* to 13900" 

TD @ 13,900' PBTD @ 13,245' (calc.) 

CIBP @ 13280* + 35' cmt. on top 

M:\LEE\RED HILLSVHALLWOOD \2 FEDERAL NO.1 SCHEMAT1C.DOC 



EOG RESOURCES, INC. 
330' FSL & 1980' FEL 
Sec.l2-T25S-R33E 
VI. 

HALLWOOD "12" FEDERAL NO. 2 
LEA CO., NEW MEXICO 

APRIL 3, 2000 

WELLBORE SCHEMATIC 

Status: Oil Well 
Spud: 11/10/93 
14-3/4" Hole 
11-3/4" 42# H-40 ST&C @ 655' 
• 351sxCL"C" 
• Circulate 66sx of cement to pit 

11" Hole 
8-678" 32# S-80/K-55 ST&C @ 5,147* 
• 1770sxPCUCL"C" 
• Circulate 193sx of cement to pit 

2-7/8 6.5# N-80 EUE 8rd @ 11917.88' 
Footaae I2BS 

368-jts. 11665.12- 252.76* 
1-TAC 2.75" 250.01* 
B-jts. 190.33* 59.68* 
1-X 0.50* 59.18-
1-SN 1.00" 58.1 tr 
1-X 0.50" 57.68-
1-Perf Nlppls 4.16" 53.52 
1-jt 31.77* 21.75* 
1-PV 0.75" 21.00* 
KB 21.00' 0.00* 

Rods: 
1" steel 
3/4" steel 
7/8* steel 

7-7/8" Hole 
5-1/2* 17# P-110/S-95 LT&C/CFI @ 12,514' 
• 1569sx 50/50 POZ/CL "C" 
. TOC @ 8500* (Ls.) 
. TOC @ 7150 (cbl) 
TD @ 12.600* PBTD @ 12,358* 

' Bone Spring Perfs: 12,160' -12,304' 
(176 holes) 

M:\LEEVRED HILLSUIALLWOOD 12 FEDERAL NO.2 SCHEMATIC. DOC 



EOG RESOURCES, INC. 
660* FSL & 660' FEL 
Secl2-T25S-R33E 
VL 

HALLWOOD "12'' FEDERAL NO. 3 
LEA CO., NEW MEXICO 

APRIL 3, 2000 

WELLBORE SCHEMATIC 

Status: Oil Well 
Spud: 2/16794 
14-3/4" Hole 
11-3/4" 42# H-40 ST&C @ 678' 
• 351sxCL"C" 
• Circulate 122sx of cement to pit 

11" Hole 
8-5/8" 32# S-80/K-55 ST&C @ 5,010' 
• 1390sxPSL*CL"C" 
• Circulate 250sx of cement to pit 

2-7/8 6.5# N-80 EUE 8rd @ 12134.98* 

1374-jts. 
1-TAC 
7-jts. 
1-SM 
1-Perf Nipple 
1+ 
1-PV 
KB 

Rods: 
1" steal 
3/4" steel 
7/8" steel 
1-1/4" FG 

Footaae Tops 
11857.7V 277.27" 

2.80* 274.47* 
222.02* 52.45" 

1.10* 51.35-
4.10* 47.25" 
31.50" 15.78" 
0.75* 15.00" 

15.00* 0.0O" 

3*1"* Bone Spring Perfs: 12,270' -12,324* 
(216 holes) 

7-7/8" Hole 
5-1/2" 17# P-110 LT&C @ 12,600" 
. 1867sxPSL/CL"H" 
. TOC @ 5180' (ts.) 

TD @ 12,600* PBTD @ 12,459' (W.L) 

M:\LEEVRED H1LLS\HALLWOOD 12 FEDERAL NOJ SCHEMATIC.DOC 



p.o.-BOX wee 
MONAHANS, TEXAS 7975* 
PH. M3-3234 OR 563-1040 

TO: Mr. Randy Cate 
P.O. Box 2267, Midland, TX 79702 

Martin Water Laboratories, Inc. 

RESULT OF WATER ANALYSES 

LABORATORY NO. . 
SAMPLE RECEIVED . 
RESULTS REPORTED. 

709 W. INDIANA ' 
MIDLAND. TEXAS 78701 

PHONE 683-4*21 

50094 

5-16-00 
5-16-00 

COMPANY EOG Resources, Inc. LEASE. Vaca 13 Federal 
FIELD OR POOL 
SECTION 1 3 BLOCK RiiavryT 25S&R-33E COUNTY L e a 

.STATE. NM 
SOURCE OF SAMPLE AND DATE TAKEN: 

NO.1 Raw water - taken from fresh water v e i l located in NW/4 of Section 13. 

NO.2 

NO. 3 

NO.4 , 

REMARKS: 

CHEMICAL AND PHYSICA L PROPERTIES 
NO.1 NO.2 NO. 3 NO.4 

Specific Gravity M 60* F. 1.0062 
pH When Sampled 

pH When Received 6.54 
Bicarbonate es HCO, 8R 

Superssturatlon at CaCO, 

Under aaturation aa CaCO, 

Total Herdneee aa CaCO, 4.300 • 
Calcium at Ca 980 
Megneaium aa Mg 450 
Sodium endfor Potassium 485 
Sullata aa SO. 458 
Chloride aa Cl 3.409 
Iron aa ft 11.2 
Barium as Ba 

Turbidity. Etactric 

Color PI 

Total Solids, Calculated 5,869 
Temperature 'f 

Carbon Dioaide, Calculated 

Distorted Oxygen, 

Hydrogen Sulfide 0.0 
Resistivity, onmsan at 77* F. 0.920 
Suspended Oil 

Fittrable Solids as mgA 

Volume FMered, ml 

N i t r a t e , as N 1.0 

Resulli Repotted As Milligrams Pet Uler 

Additional Determinations And Remams The.unders igned c e r t i f i e s the above to be t rue and c o r r e c t 
to the best of h i s knowledge and b e l i e f . 

n 
Foffn No. 3 

By- 4e 
Waylan C. Martin, M.A. 



P.o.Boxi4«a M a r t l n W a , e r Laboratories, Inc. T»W.,NDUNA 
MONAHANS, TEXAS 7S7S( MIOLANO. TEXAS 79701 
PH. M>3?34 OR S01040 PHONE 663-4521 

RESULT OF WATER ANALYSES 

LABORATORY NO. 202-123 
TO: Mr. Randv Cate SAMPLE RECEIVED 2/14/02 
P.O. Box 2267. Midland. Texas 79702 RESULTS REPORTED 2/20/02 

rnupAuv EOG Resources. Inc. LEASE 
FIELD OR POOL 
SECTION BLOCK SURVEY , COUNTY STATE 

SOURCE OF SAMPLE AND DATE TAKEN: 

Raw water - taken from fresh water station. 2/13/02 
Produced water - taken from Red H i l l s North Unit #302 SWD. 2/13/02 

Produced water - taken from T r i s t e Draw SWD. 2/13/02 

Produced water - taken from Vaca #30 SWD. 2/13/02 

REMARKS: 

CHEMICAL ANO PHYSICAL PROPERTIES 
NO. 1 NO.2 NO. 3 NO.4 

Specific Gravity al 00* F. 1.0022 l.nfifin 1.17R6 l . n i w . 
pH Whan Sampled 
pH When Received 7.64 6.47 4.RA 1.6A 
Bicarbonate aa HCO, 783 RSA 6R n 

SupersalureMon aa CaCO, 
Undersaturation aa CaCO, 

Total Herdneee aa CaCO, 420 15.800 74.000 3.700 
Calcium aa Ce 104 4.240 23.200 840 
Magnesium at Mg 39 1.264 3.888 389 
Sodium andior Potaaetvm 222 34.154 76.620 6.317 
Sulfate aa SO. 318 217 174 586 
Chloride ae Ci 241 63.207 170.446 11.911 
Iron aa Fe 2.8 1.112 74.1 642 
Barium ae Ba 0 
Turbidity, Electric 

Color a* Pl 
Tola! Solids, Calculated 1.208 103.915 274.196 20.063 
Temperature *F. 
Carbon Otoalde, Calculated 12 564 1.76R 0 
Oiaeohred Oayaett, 

Hydrogen Sulfide 0 .0 n.o o.n 0.0 
Resistivity. ortmeftn at 77" F. 5.68 0.091 n.OAR 0.3QO 
Suspended On 

F titrable Sottas as mo/l 

Volume Filtered, ml 

Calcium Sulfate Scaling Tencency None None None None 

Results Reported Aa Milligrams Per Liter 

Additional DetarmMaiions And Remarks The oblectlve herein i s to evaluate compatibil ity between these four water*. 

Our greatest concern i s that the Red h i l l s North Unit SWD water had black nrec lp l ta t ion . and we assume 

this was due to iron su l f ide although there was po res idual hydroeen su l f ide present. This urmlrf h» tne. 

only concern because l f the Red H i l l s North Unit SWD does have hydrogen s u l f i d e , i t wmilrl ho inrnrrparlhi* 

with the water from the other SWD wells since thev both have soluble I r o n . However, i t shraild tw> nnreri 

that a previous record of composite produced water from the Red H i l l s North Unit batterv (laboratory 
#1201-119 reported 12/18/01) did not indicate, the presence of hvrfrnepn sulfide. . Also, we> would ho m i , . 
cerned about the possibility of oxvsen ln the fresh water. Tf M»ra use rwvgrm in t*» froon usrer, it 

would have to be removed chemically or phys ica l ly before belne mixed with anv of these waters. 
Form No. 3 

By 

f ax : Dirk Illyson, Carlsbad <505-3«0-2907> 
Waylan C. Martin, M.A. 
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APPLICATION FOR AUTHORIZATION TO INJECT 
RED HILLS NORTH UNIT NO. 106 

VII. PROPOSED OPERATION 

(1) Proposed Average Daily Rate and Volume : 2000 BPD 
Proposed Maximum Daily Rate and Volume: 3000 BPD 

(2) Open or Closed System: Closed 

(3) Proposed Average Injection Surface Pressure: 3000 psi 
Proposed Maximum Injection Surface Pressure: 3700 psi 
Note: Original Bone Spring formation BHP 9500 psi. 

(4) Produced Bone Spring Formation Water: 250-300 BPD from 
Red Hills Field (Bone Spring) (see attached analysis) 

(5) N/A 

VIII. GEOLOGIC DATA ON INJECTION ZONE 

Injection Zone: 3 r d Bone Spring 
Lithologic Detail: Fine grain sandstone 
Geological Name: 3 r d Bone Spring 
Thickness: Bone Spring - 3204' 

3 r d Bone Spring-384' 
Depth: Bone Spring 9260' to 12284' 

3 r d Bone Spring 11900' to 12284' 
Underground Sources of Drinking Water: 

Geological Name: Triasic 
Base: 600' 

PROPOSED STIMULATION 
None at this time 

LOGGING AND TESTING DATA ON INJECTION WELL 
Logs have previously been submitted 

CHEMICAL ANALYSIS OF WATER FROM FRESH WATER WELLS 
WITHIN ONE MILE OF THE INJECTION WELL 

A review of the State Engineers records show no fresh water 
wells within one mile of the injection well. 

Available geologic and engineering data has been examined and no evidence has 
been found of open faults or any other hydrologic connection between the 
injection zone and any underground source of drinking water. 

See attached "Proof of Notice". 

IX. 

X. 

XI. 

xn. 

xm. 



Surface Owner: 
Mark McCloy 
P.O. Box 1076 
JaLNM 88252 

Offset Operators: 
EOG is the only operator within a V2 mile radius of the injector. 
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EOG RESOURCES, INC. 
510' FSL & 660' F E L 
Sec.l-T25S-R33E 

RHNU NO. 102 
L E A CO., NEW MEXICO 

JULY 28,2000 

WELLBORE SCHEMATIC 

Wellbore 

Spud: 12/10/94 

14-3/4" Hole 

11-3/4" 42# H-40 ST&C @ 677' 
. 350sx CL "C" 
• Circulate 96sx of cement to pit 

TOC @ 4800' (t.s.) 

11" Hole 
8-5/8" 32# FS-80/J-55 ST&C @ 5,015' 
. 1400sxPCL/CL"C" 
o Circulate 177sx of cement to pit 

2-7/8 6.5# N-80 8rd @ 12,170.! 
Footaae Tops 

KB 17.00" 0.00' 
374-jtS. 11859.54" 17.00' 
1-TAC 2.70' 11876.54' 
8-jtS. 253.68" 11879.24' 
1-SN 1.10" 12132.92' 
1-Perf Sub 4.65" 12134.02" 
1-MA 31.71' 12138.67' 
1-BP 0.60" 12170.38" 

3 r t Bone Spring Perfs: 12,254' -12,290' (OA) 
12275'-12290'(64 holes,4SPF,90° phased) 
12254'-12274'(80 holes.4SPF,90° phased) 

7-7/8" Hole 
5-1/2" 17# P-110 LT&C @ 12,500' 
. 1609sx PCL/CL "H" 

TD @ 12,500' PBTD @ 12,157' (WL) 

N:\SCHEMATICS\LEA\HALLWOOD T FEDERAL N0.2\COMP.DOC 



6 
RHNU No. 103 

1430" FSL & 1830'FEL 
Sec. 1-25S-33E 

Lea County, New Mexico 
API 30-025-32886 

2 7/8" 6.5# N 
12,252' 

Ll 12,286"-12,336' 

12,530' 

Bit size Casing size 

f + 
14 3/4" 11-3/4" 42# H40 STC 

672' ^ r i f 
i 

32#K-f 

i 

8 5/8" 

)5/FS-80 STC 
11" TOC @ surf 

5-1/2" 
7 7/8" 17#P-110/CF-95 LTC 

TOC @ 5250' (T.S.) 

TD 12,550' 

3/14/2005 



EOG RESOURCES, INC. 
1060' FSL & 1650' FWL 
Sec.l-T25S-R33E 

RHNU NO. 104 
LEA CO., NEW MEXICO 

DECEMBER 12,2000 

WELLBORE SCHEMATIC 

Spud: 05/12/95 

14-3/4" Hole 
11-3/4" 42# H-40 ST&C @ 678' 
• 350sx Premium Cmt. 
• Circulate 73sx of cement to pit 

11" Hole 
8-5/8" 32# FS-80/K-55 ST&C @ 4,902' 
• 1400sx Prem. Cmt. 
• Circulate 40sx of cement to pit 

TOC @ 5.250' (t.s.) 

7-7/8" Hole 
5-1/2* 20#/17# CF-957P-110 LT&C @ 12.500' 
. 13918X Prem. 50/50 POZ Cmt. 

Lenaths Tops 
1-Float Shoe 1.30' 12.498.64' 
2-Shoe Jts. 89.011 12,409.63' 
1-Float Collar 1.15' 12,408.48' 
17-5-1/2" P-110 Jts. 742.76' 11,665.72" 
119-5-1/2"C-95 Jts. 5,299.94' 6,365.78' 
142-5-1/2" P-110 Jts.6,329.12" 36.66' 
1-5-1/2" JL 44.7V (8.05) 
1-Cut-Off 26.55" 18.50' 
KB 18.50' 0.00' 

TD @ 12,550' PBTD @ 12,417" (WL) 

3 r t Bone Spring Perfs: 12,263* -12,303' 
12283'-12303'(80 hotes,4SPF.60° phased) 
12263'-12282'(80 holes.4SPF,60° phased) 

N:\SCHEMATtCS\LEA\HALLWOOD '1' FEDERAL N0.4\COMP.DOC 



6„„ 
RHNU No. 105 

2130' FNL & 2130' FEL 
Sec. 1-25S-33E 

Lea County, New Mexico 
API 30-025-33070 

A 

2 7/8" 6.5# N-80 EUE @ 
12,256' 

l "S 4930L 

Bit size Casing size 

14 3/4" 11 -3/4" 42# H40 STC 

668' 1 f 
i k 4 

32# K-5! 

k 

8 5/8" 

5/HCK-55 STC 

11" TOC @ surf 

5-1/2" 

7 7/8" 17#P-110/CF-95 LTC 

TOC @ 4900' (T.S.) 

TD 12,550' 

3/14/2005 



Red Hills North Unit No. 106 
2000" FSL & 900' FWL 

Sec. 1-25S-33E 
Lea County, New Mexico 

API 30-025-36310 
AFE 102598 

2-7/8" 6.5# N-80 EUE ( 
11,717' 

4-1/2" 11.60 #/ft N-80/ 
P-110 Production Liner 
from 11,589' to 16,807 

665' 

Casing size 

13 3/8"48# H40STC 

9 5/8" 

5175' 1 

40# L-80, 

TOC@i 

f 1 

HK-55/J-55 LTC 

surf (circ 80 sx) 

r 
i i i i 

7" 

8 3/4" 26# P-110 STC/LTC (set thru curve) 

1 

12, 

TOC@ 

Wtonh 

r i 

784'MD 

4650' (calc) 

anger 225K Ib 

• 
i 

6-1/8" Hole 4-1/2" Horizontal Liner 

11.60 #/ft P-110, Hyd513 

11,589'-16,807' 

I i 
V •••• llll llll HH lm im mi IIII I ./ 

LC @ 16,807' 

TD 16,925' 

6 1/8" Lateral from KOP 11,700' MD to 16,925' MD. Average TVD of 12,275". 
Gross lateral length of 4,500', treatable 4,100'. 

Perfs: 12,695", 13,113", 13,531', 13,92', 14,346', 15,080', 15,497', 15,917', 16,313', 
16,730" = 55 shots 

3/14/2005 



X 
RHNU No. 107 

2130' FNL & 1980' FWL 
Sec. 1-25S-33E 

Lea County, New Mexico 
API 30-025-33214 

I 

2 7/8" 6.5# N-80 EUE @ 
12,215' 

4669' 

12,278'-12,301' 

12497-

Bit size Casing size 

f + 
14 3/4" 11 -3/4" 42# H40 STC 

659' 1 f i r 
J 

32#J-5J 

8 5/8" 

S/HCK-55 STC 

11" TOC @ surf 

5-1/2" 

7 7/8" 17#P-110/CF-95 LTC 

TOC @ 4600' (T.S.) 

TD 12,550" 

3/14/2005 



ENRON OIL & G/ COMPANY XLWOOD "1" FEDERAL NO. 1 
LEA COUNTY, NEW MEXICO 

JULY 13,1999 

CURRENT 
WELL SCHEMATIC 

iw« j j$ '$^»4w^ 

16", 65#, H-40, STC csg. @ 65T 

10-3/4",40.5#/45.5#,K-557S-80,STC csg.@ 5.131' 

TOC @ 7,500'(t.s.) 

7-5/8\29.7#/33.7#, S-95.LTC/BUTT csg.@ 13,225' 

3-1/2" tubing back-off® 14,018.68' 

TOC @ 14400* (CBL) 

5-1/2", 23#,P-110,ABFL4S csg. @ 13,038'-14,704* 

3-1/2". 12.95#/12.52#. P-2057L80/N80 csg. @ 15,535' 

TD 15.535' (Tagged Cmt. @ 15.406*) 

2-7/873-1/2" tbg., 7.9#/12.95#. P105/N80/PH6 
set® 13396.07 
DETAIL 
WL Rentry Guide 0.44' 
1 jt 2-7/8" tbg. 29.70* 
HES-UNI-VI Pkr 7.17' 
On-off tool 2.18' 
1-XO, 2-7/8" 0.65' 
18 jts. 2-7/8" tbg. 563.03* 
1-XO 0.71' 
84 jts. 3-1/2" tbg. 2727.57' 
239 Jts. 3-1/2" tbg. 7451.36' 
23 jts. 3-1/2" tbg. 716.71' 
58 jts. 3-1/2" tbg. 1840.62* 
1 DP, 3-1/2" 0.45' 
1 jt. 3-1/2" tbg. 31.74' 
KB 23J4J 
Setting Depth 13,396.07* 

Upper Wolfcamp Perfs: 13525'-13553' 

Lower Wolfcamp Perfs: 13,660-13680" 

CIBP @ 14,512' w/ 20' of cement on top 

Morrow "A" Perfs: 14,775'-14,782' 

Sand Plug Tagged @ 15,300' (12/29/92) 

Morrow "C" Perfs: 15,321'-15,385' 

\ \EC>GJ^1 \DATA1\C»MM0^ 



HEC Petroleum, Inc. 

Bell Lake 2 State No. 1 
1980' FNL & 660' FEL 

Sec. 2-25S-33E 
Vaca Draw Field 

Lea County, New Mexico 
API 30-025-27178 

13-3/8" (550 sx) 

9-5/8" (3400 sx) 

7" (1050 sx) 

2-7/8" @ 13,054' 

4-1/2" 13,017-15,809' (500 
sx) 

J 576" 

^ 5,06V 

13,280' 

15,157-15,198' 

15,380-15,458' 

3/14/2005 



Perry R. Bass 

Federal-Muse No. 1 
660" FNL & 660' FWL 

Sec. 1-25S-33E 
Lea County, New Mexico 

API 30-025-08379 

D&A 

J 

Plugs: 
5100'-50 sx 
1690'-225 sx 
450' - 50 sx 

45'-15 sx 

C 

[ 

L 
Casing size 

11-3/4"42# H40STC 

375' 

4-1/2" 

9.5#J-55 

(150 sx) 

Core#1:5230'-5282' 

Core#2:5282'-5332" 

5,300' 

TD 5,300' 

3/14/2005 


