
(conoco) 

David L. Wacker 
Division Manager 
Production Department 
Hobbs Division 
North American Production 

Conoco Inc. 
726 East Michigan 
P.O. Box 460 
Hobbs, NM 88241 
(505) 397-5800 

December 12, 1988 

Mr. W i l l i a m LeMay 
State o f New Mexico 
Energy, Minerals and Natur a l Resources Department 
O i l Conservation D i v i s i o n 
P. 0. Box 2088 
Santa Fe, NM 87501-2088 

Dear Mr. LeMay: 

A p p l i c a t i o n f o r Expansion of I n j e c t i o n P r o j e c t -
MCA U n i t - Lea County. New Mexico 

Conoco Inc. r e s p e c t f u l l y requests a d m i n i s t r a t i v e approval to expand the 
CO2 i n j e c t i o n p r o j e c t at the MCA U n i t i n the Maljamar Grayburg San Andres 
formation. This p r o j e c t was o r i g i n a l l y approved on October 30, 1979, 
under Order R-6157. This order was b a s i c a l l y f o r the p i l o t p r o j e c t f o r 
the C0„ f l o o d a t the MCA U n i t but also gave us permission to expand t h i s 
p r o j e c t a d m i n i s t r a t i v e l y . 

Conoco i s now preparing t o s t a r t Phase I of t h i s CÔ  f l o o d f o r t h i s U n i t . 
This CÔ  f l o o d i s a n t i c i p a t e d t o recover an a d d i t i o n a l 26 MMBO above the 
continued w a t e r f l o o d operation. 

The f o l l o w i n g i n f o r m a t i o n i s attached: 

1) L i s t of the proposed CO2 i n j e c t i o n w e l l s 
2) Schematic f o r the two new i n j e c t i o n w e l l s No. 114 and No. 380 

( A l l other proposed CÔ  i n j e c t i o n w e l l s were p r e v i o u s l y water 
i n j e c t i o n w e l l s ) 

3) Tabul a t i o n of data on a l l other w e l l s w i t h i n the area of review 
4) Schematics of a l l plugged w e l l s 
5) Data on proposed operation 
6) Appropriate g e o l o g i c a l data on the i n j e c t i o n zone. Please note 

t h a t there i s no f r e s h water u n d e r l y i n g the MCA U n i t , not even 
w i n d m i l l water. 

7) Proof of Notice 

There are no o f f s e t operators to these proposed C0_ i n j e c t i o n w e l l s . 
Tracts c o n t a i n i n g i n j e c t i o n w e l l s are w i t h i n the MCA U n i t and o f f s e t by 
Un i t t r a c t s . 



State of New Mexico 
Page 2 
December 12, 1988 

Your immediate attention to th i s matter would be appreciated. The 
granting of t h i s Application w i l l prevent waste and w i l l not impair the 
correlative r i g h t s of any party. I f you have any questions regarding t h i s 
request, please contact Ms. Ceal Yarbrough at (505) 397-5825. 

Yours very t r u l y , 

Division Manager 

COY/jd 
cc/enc: 
New Mexico O i l Conservation Division 
P.O. Box 1980 
Hobbs, NM 88240 
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Sclicmn t i c 

L_ /zv2 

5-Va. 

Tnbulnr Da tn 

Sur face Casing 

Size ) 2 Vz ' 

TOC Zur/Zi gee 

' Cemented w i t h 2 ^ sx . 

feet determined by c t'*-e<v/»7/e/l^> 

Hole size / 3 fy " 

I n t e r m e d i a t e Casing 

Size Cemented w i t h 

TOC 2 ¥00 

Hole s i z e 

f e e t determined by J*?* /& 

" 

L-o*W) s t r i n g 

Size Cemented with \J^2.S~ sx, 

TOC feet determined by C i r c u / * / / ' * «•> 

Hole size ^ t y ' ' 

Total depth 

I n j e c t i o n i n t e r v a l 

3 ~ 7 / y ' f e e t to ¥ 0 ? 0 ' f e e t 
(perforated or open-hole^ indicate which) 

Tubing size i t y .. l i n e d with /Yv^s/,C C O C , ^ ' * " ? set in a 
( m a t e r i a l ) 

O T S 5 ? " -2^7 >4v h e £ packer at 34>7Z 
(brand and model) 

(or describe any other casing-tubing seal) 

Other Onto 

1. Name of the i n j e c t i o n formation 

2. Name of Field or Pool (if applicable) /V C fi Un ^ 

3. Is t h i s a new well d r i l l e d for i n j e c t i o n ? /~7 Yea [ J ^ " No 

I f no, for what purpose wa3 the well o r i g i n a l l y d r i l l e d ? 

feet 

ft.' Mas the well ever been perforated in any other zonc(o)? List a l l such perforated i n t e r v a l s 
ond give plugging d e t a i l (sacks of cement or bridge plug(o) used) 

/Wf) 

5. Give the depth Ln .KK) nume of any overlying and/or under 1 yiit.j oil or gas zones (pools) in 
thin urcn. . -



IN . l l C I I IIN Wl I L DAI A i i l lLL I 

"WL I IAH I I I LLA'JC 

WCLL NU, COOTAI.C LOCATION 

766'Mi,} Km'fci. 
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Schematic 

3 

TOO l'2c^ 

><! pAr@>2,72e> 

Tabular Data 

Surface Casing 

Size 3 f f i 

TOC ^CAA-r^kc-e. 

Cemented with ~?7t0 

Hole s i z e 

feet determined by CJTC ^/aS-eif C/Vrf; 

I n t e r m e d i a t e Casing 

Size A / / T " Cemented w i t h 

TOC f e e t determined by 

Hole s i z e 

Long string 

Size S~ ^2- Cemented wi th 2- TOO 

TOC /2.o><? 

7 
Hole s i z e 7 / j f 

feet determined by Jty^yt 

T o t a l depth 

I n j e c t i o n i n t e r v a l 

f e e t to y O l O ^_ f e e t 
j f j O e r f o r a t e j p o r op en -ho 1 e~, i n d i c a t e w h i c h ) 

Tubing s i z e 2 .. l i n e d w i t h p f c y f - f c ( ' / & ' ] ';' C f A + i * * ~) . set i n a 
/ (material) J 

&f>?-> J ^ f e r l c c i ' packer a t 3 7 2 6 f e e t 
(brandandmo deT) '• 

( o r d e s c r i b e any ot h e r c a s i n g - t u b i n g s e a l ) . 

Other Data 

1. Name of the injection formation Sftc^/b^^r* / fjs~yi /{•"< : "^'-0 

2. Name o f F i e l d or Pool ( i f a p p l i c a b l e ) , 

3. I s t h i s a new w e l l d r i l l e d f o r i n j e c t i o n ? f ^ J Yea /~~7 No 

I f no, f o r what purpose was the w e l l o r i g i n a l l y d r i l l e d ? 

Has the well ever been perforated in any other zone(o)? List all such perforated intervals 
and give plugging detail (sacks of cement or bridge plug(o) used) • AJ() 

5. Hive the depth In and name of any overlying und/or underlying oil or gaa zones (pools) in 
thio urcn. yfo+e* Thr^-.Tie.^ ( o ' t / ^ \ e.-t •*/- 7.3oo J Qi*-e.es\ . J e t 
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ATTACHMENT 7 

AFFIDAVIT OF PUBLICATION 

State of New Mexico, 
County of Lea. 

L 

George W. Moore 

of the Hobbs Daily News-Sun, a 
daily 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 

One weeks. 
Beginning with the issue dated 

October 31 _ , 19_88 
and ending with the issue dated 

OctxSQr 31 19 88 

Publisher. 
Sworn and subscribed to before 

me this 18 .day of 

L E G A L NOTICE 
October 31,1988 

CONVERT W E L L S TO 
C02 INJECTION 

Conoco I n c . , 724 E . 
Michigan, P.O. Box 460, 
Hobbs, N M , 88240, M r . 
David L. Wacker, Division 
Manager of Exploration & 
Production, Intends for the 
purpose of tert iary recov­
ery, to covert certain wells 
located In Sections 20, 28, 
29, and 33, T-17-S, R-32-E, 
Lea County, New Mexico to 
C02 Injection wells in tne 
Mal lamar Grayburg San 
Andres Oil Pool. Each well 
w i l l iniect approximately 
1.25 MMCF C02 per day 
wi th surface pressure be­
ing approximately 2200 psi. 
Any objections to this In­
tent or request for ad­
ministrat ive approval by 
the New Mexico OII Con­
servation Division must be 
f i led wi th the New Mexico 
Oil Conservation Division, 
310 Old Santa Fe Tra i l , 
Santa Fe, New Mexico, 
87503 within 15 days f rom 
the date of this publication. 

November , 19 88 

Notary Public. 

My Commission expires. 

November 14 

(Seal) 
, 19. 92 

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. 
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MCA NO. 208 

0 0 'p» 

MUD 

660' FSL & 19 80' FEL 
Sec. 28, T-17S, R-32E 

Plugged and abandoned-November 197 
Completed-January 1941 

8" Casing at 21' w/15 sx cement 

140 sack cement plug 125^ to surface 

Salt zone approx. 1050'-2300' 

Cement retainer at 2115' w i t h j i c s x cement on top 
Squeezed beneath retainer with 300 sx cement. 
Collapse casing at 2200' 

Junk i n hole: two strings tools, top at 2200' 

5-1/2" casing at 3595' w/300 sx cement 
OH shot 400 qts. 3841' to 4000' 

4000' TD 

PRESENT WELLBORE 
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ATTACHMENT 5 

APPLICATION FOR AUTHORIZATION TO INJECT - PART V I I 

Stage I of the MCA CO_ Project i s designed to i n j e c t an average of 23 MMSCF 
per day of CXĴ  i n t o lb i n j e c t i o n wells. This translates into an average of 
1.5 MMSCFPD per we l l . The maximum i n j e c t i o n rate for stage I should not 
exceed 30 MMSCFPD i n t o t a l and should not exceed 3 MMSCFPD i n any one well. 

The i n j e c t i o n system w i l l be a closed system. The C0£ w i l l be transported 
v i a pipeline, boosted to i n j e c t i o n pressure and injected into the wells 
through two headers. The produced gas stream w i l l i n time contain too much 
CO2 to be sold. At that time, the t o t a l produced gas stream w i l l be 
compressed, dehydrated and reinjected along with the purchased CO2. 

The CO2 i n j e c t i o n system working pressure i s designed as 2500 psi which 
w i l l provide an average i n j e c t i o n well pressure of about 2100 psi after 
d i s t r i b u t i o n losses. The fracture gradient of the i n j e c t i o n zones ranges 
from 0.97 p s i / f t . to 1.13 p s i / f t . based on fracture stimulation of recently 
d r i l l e d wells i n the Unit. (See attached tables.) Assuming a 2100 psi 
wellhead i n j e c t i o n pressure and an average CO2 temperature of 80°F, i t can 
be shown that the bottom hole i n j e c t i o n pressures w i l l i n no case be wi t h i n 
100 psi of the minimum parting pressure. Under these expected operating 
conditions the average CO2 gradient i s 0.398 p s i / f t . 

The source of the purchased CO2 w i l l be the McElmo Dome CO2 f i e l d i n 
southwest Colorado. The C0„ w i l l be transported v i a the Cortez pipeline to 
Tatum, New Mexico, v i a the Llano pipeline (now owned and operated by Big 3) 
to Buckeye, New Mexico, and f i n a l l y v i a the new pipeline now being 
i n s t a l l e d by Big 3 to the MCA Unit. 

As stated above, recycled CO2 and hydrocarbon gas w i l l supplement the 
purchased CO2 stream. 

After CO i n j e c t i o n has been completed, the project design c a l l s for a 
post-flusli waterflood. The i n j e c t i o n water w i l l be produced water 
supplemented with the fresh water supply which has served the MCA Unit i n 
the past. 

12188. 



ATTACHMENT 5.1 

TABLE 1. SIXTH ZONE ESTIMATED FRACTURE GRADIENTS FROM RECENT D&E WELLS 

WELL DATE MID-PERF 
DEPTH 

f t . Cel) 

ISIP 
SURFACE 

DSi 

ISIP 
MID-PERF 

osi 

FRACTURE 
GRADIENT 
p s i / f t 

367 6-4-87 4003 2750 4490 1.12 

368 5-15-87 3792 2230 3880 1.02 

369 3-27-87 3755 2410 .4050 1.08 

370 5-1-87 3960 2200 3930 0.99 

371 9-18-87 3939 2200 3920 1.00 

373 10-16-87 3742 2450 4080 1.09 

376 12-29-87 3983 3000 4740 1.19 

Average fracture gradient 1.07 



ATTACHMENT 5.2 

TABLE 2. SEVENTH ZONE ESTIMATED FRACTURE GRADIENTS FROM RECENT D&E WELLS 

WELL DATE MID-PERF 
DEPTH 

f t . ( g l ) 

ISIP 
SURFACE 

psi 

ISIP 
MID-PERF 

psi 

FRACTURE 
GRADIENT 
p s i / f t 

367 

368 

370 

373 

5-29-87 

5-12-87 

4-15-87 

10-12-87 

4131 

3920 

4119 

3953 

2870 

2725 

1950 

3100 

4670 

4430 

3980 

4820 

1.13 

1.13 

0.97 

1.22 

Average fracture gradient 1.11 

6th & 7th fractured together 

374 11-11-87 3740 . 2500 4130 1.10 

375 12-1-87 4027 2750 4500 1.12 

377 1-6-88 3940 2700 4420 1.12 

Average fracture gradient 1.11 



ATTACHMENT 5.3 

TABLE 3. SURFACE C02 INJECTION PRESSURES CORRESPONDING TO MINIMUM PARTING 
PRESSURES 

ZONE MID-PERF 
DEPTH 
FT 

FRACTURE 
GRADIENT 
PSI/FT 

BOTTOM HOLE 
PARTING 
PRESSURE 
PSIG 

C02 INJECTION 
SURFACE PARTING 

PRESSURE 
PSIG 

6 3810 1.07 4080 2560 

7 3960 1.11 4400 2800 



ATTACHMENT 6 

APPLICATION FOR AUTHORIZATION TO INJECT - PART V I I I 

The MCA CO2 Project w i l l confine CO. i n j e c t i o n to four Permain age 
reservoirs: the Grayburg 6th zone and the San Andres Upper 7th, Lower 7th 
and Upper 9th zones. 

The lower member of the Grayburg i s known as the 6th zone. The 6th zone is 
a dolomitic sandstone having an average gross thickness i n the Stage I area 
of 150 feet and an average depth of 3775 feet. 

The upper member of the San Andres dolomite i s known as the 7th zone. I n 
the MCA Unit, the 7th zone i s separated into the upper and lower 7th zone 
by 20 to 50 feet of dense dolomite. The average gross thickness of the 7th 
zone i s also 150 feet and the average depth i s 3925 feet. 

Below the 7th zone i s a non-productive sandstone i n t e r v a l known as the 8th 
zone which averages 25 feet i n thickness and 4075 feet i n depth. 

The 9th zone member of the San Andres i s divided into two d i s t i n c t zones 
known as the Upper 9th and the 9th Massive. I n j e c t i o n w i l l be confined to 
the Upper 9th zone, since the 9th Massive zone extends well below the o i l 
water contact which would compromise C0„ flood efficiency. The Upper 9th 
averages 95 feet i n gross thickness and 4100 feet i n depth. 

There are no known sources of drinking water at any depth underlying the 
MCA Unit. 
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AFFIDAVIT OF PUBLICATION 

State of New Mexico, 
County of Lea. 

L_ 

George W. Moore 

of the Hobbs Daily News-Sun, a 
daily 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 

One weeks. 
Beginning with the issue dated 

October 31 _ , 19_88 
and ending with the issue dated 

OcfroVr 31 19_88 

Publisher. 
Sworn and subscribed to before 

me this_ 18 

LEGAL NOTICE 
October31,1988 

CONVERT WELLS TO 
COZ INJECTION 

Conoco I n c . , 726 E. 
Michigan, P.O. Box 460, 
Hobbs, N M , 88240, Mr . 
David L. Wacker, Division 
Manager of Exploration 8> 
Production, intends for the 
purpose of tert iary recov­
ery, to covert certain wells 
located in Sections 20, 28, 
29, and 33, T-17-S, R-32-E, 
Lea County, New Mexico to 
C02 Injection wells in the 
Mal iamar Grayburg San 
Andres Oil Pool. Each well 
wi l l inject approximately 
1.25 MMCF C02 per day 
with surface pressure be­
ing approximately 2200 psi. 
Any objections to this in­
tent or request for ad­
ministrative approval by 
the New Mexico Oil Con­
servation Division must be 
fi led wi th the New Mexico 
Oil Conservation Division, 
310 Old Santa Fe Tra i l , 
Santa Fe, New Mexico, 
87503 within 15 days f rom 
the date of this publication. 

Notary Public 

My Commission expires. 

November 14 

(Seal) 
, 19. 92 

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. 



LARGE FORMAT 
EXHIBIT HAS 

BEEN REMOVED 
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