
K E L L A H I N A N D K E L L A H I N 
A T T O R N E Y S A T L A W 

E I L P A T I O B U I L D I N G 

W T H O M A S K E L L A H I N * 117 N O R T H G U A D A L U P E T E L E P H O N E ( 5 0 5 ) 9 8 2 - 4 2 8 5 

T E L E F A X ( 5 0 5 } 9 8 2 - 2 0 4 7 
N E W M E X I C O S O A R O O F L E G A L S P E C I A L I Z A T I O N 
R E C O G N I Z E D S P E C I A L I S T I N T H E A R E A O F 
N A T U R A L - R E S O U R C E S - O I L A N D G A S L A W 

P O S T O F F I C E B O X 2 2 6 S 

S A N T A F E , N E W M E X I C O 8 7 5 0 4 - 2 2 6 5 

J A S O N K E L L A H I N ( R E T I R E D 991 ) 

October 20, 1993 

HAND DELIVERED 

Mr. David R. Catanach 
Hearing Examiner 
O i l Conservation D i v i s i o n 
310 Old Santa Fe T r a i l 
Santa Fe, New Mexico 87501 

Re: NMOCD Cases 10845 and 10846 
App l i c a t i o n s of P h i l l i p s Petroleum Company 
f o r approval of i t s Vacuum G l o r i e t a East Unit and 
Unit Waterflood Project, Lea County, New Mexico. 

Dear Mr. Catanach: 

At the hearing held on October 7, 1993, you request 
I prepare d r a f t orders f o r these two cases. Please f i n d 
enclosed the two d r a f t orders and the computer disk 
containing those d r a f t s . Also enclosed i s a t a b u l a t i o n 
of the i n j e c t i o n w e l l s f o r the E x h i b i t A t o the 
waterflood order and the computer disk which contains 
t h a t e x h i b i t . 

F i n a l l y , I have enclosed a copy of the i n j e c t i o n 
p a t t e r n f o r the Texaco p r o j e c t so you can see the 
c o m p a t i b i l i t y of the patterns. 

Please c a l l me i f you need anything f u r t h e r . 
P h i l l i p s would l i k e t o commence i t s p r o j e c t e f f e c t i v e 
December 1, 1993. 

W. Thomas I^ellahin 

cc: Elizabeth C. Ha r r i s , Esq. 
P h i l l i p s Petroleum Company (Odessa) 
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BEFORE EXAMINER CATANACH 

OIL CONSERVATION DIVISION 

TCXACC) EXHIBIT NO. 2-

CASE NO. 

TEXACO MIDLAND PRODUCING 
MIQLRND TEXAS U.S.B. 

VACUUM GLORIETA WEST UNIT 
LEA COUNTY, NEW MEXICO 

EXHIBIT "A" 
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Producing Well 
Mew Injector Location 

VGEU Injector 

Water Supply WeU 
Centralized Production/ 
injection Facilities 

1992 Drilling Program 

1993 Drilling Program 

1994 Drilling Program 

1999 Dnlling Program 

1993 Conversion 

Unit Boundary 

Injection Pattern 

SCALE: 1"= 2325' BY: R N. GOON 

TEXACO E & P INC. 
MIDLAND TEXAS USA 

VACUUM GLORIETA WEST UNIT 
LEA COUNTY, NEW MEXICO 

INJECTION PATTERNS 
I FIG. 6 



BEFORE EXAMINER CATANACH 
OIL CONSERVATION OIVISION 

T^LXAdUZ, EXHIBIT NO. . (7 

CASE NO. 



STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

IN THE MATTER OF THE HEARING 
CALLED BY THE OIL CONSERVATION 
DIVISION FOR THE PURPOSE OF 
CONSIDERING: 

CASE NO. 10846 
Order No. R-

APPLICATION OF PHILLIPS PETROLEUM 
COMPANY FOR APPROVAL OF A WATERFLOOD 
PROJECT FOR ITS VACUUM GLORIETA EAST UNIT 
AND TO QUALIFY SAID PROJECT FOR THE RECOVERED 
OIL TAX RATE PURSUANT TO THE "NEW MEXICO ENHANCED 
OIL RECOVERY ACT," LEA COUNTY, NEW MEXICO 

PHILLIPS PETROLEUM COMPANY'S 
PROPOSED 

ORDER OF THE DIVISION 

BY THE DIVISION: 

This cause came on f o r hearing a t 8:15 a.m. on 
October 7, 1993, at Santa Fe, New Mexico, before Examiner 
David R. Catanach. 

NOW, on t h i s day of October, 1993, the D i v i s i o n 
D i r e c t o r , having considered the testimony, the record, 
and the recommendations of the Examiner, and being f u l l y 
advised i n the premises, 



FINDS THAT: 

(1) Due p u b l i c n o t i c e having been given as required 
by law, the D i v i s i o n has j u r i s d i c t i o n of t h i s cause and 
the subject matter thereof. 

(2) The applicant, P h i l l i p s Petroleum Company 
( " P h i l l i p s " ) seeks a u t h o r i t y t o i n s t i t u t e a waterflood 
p r o j e c t i n i t s Vacuum G l o r i e t a East Unit by the i n j e c t i o n 
of water i n t o the G l o r i e t a and Paddock formations, 
Vacuum-Glorieta Pool, Lea County, New Mexico,through the 
gross pe r f o r a t e d and/or open hole i n t e r v a l c o r r e l a t i v e t o 
depths from 5,840 f e e t t o 6,230 f e e t which depths are 
i d e n t i f i e d on the Schlumberger Sonic Log f o r the Socony 
Mobil Bridges State Well No. 95 located i n Unit P of 
Section 26, T17S, R34E, NMPM, Lea County, New Mexico, i n 
48 e x i s t i n g and new we l l s t o be d r i l l e d at standard and 
unorthodox l o c a t i o n s as shown on E x h i b i t "A" attached 
hereto. 

(3) By Order No. R- issued i n Case 10845 dated 
October , 1993, the D i v i s i o n , upon a p p l i c a t i o n of 
P h i l l i p s , approved the Vacuum G l o r i e t a East Unit which 
comprises some 4,239.80 acres, more or less, of State of 
New Mexico lands i n a l l or po r t i o n s of Sections 26-34, 
T17S, R35E and i n p a r t of Section 5, T18S, R35E, NMPM, 
Lea County, New Mexico. 

(4) The vast m a j o r i t y of w e l l s located w i t h i n the 
Vacuum G l o r i e t a East Unit Area are i n an advanced s t a t e 
of d e p l e t i o n . 

(5) The western boundary of the Vacuum G l o r i e t a East 
Unit i s contiguous w i t h the eastern boundary of the 
Texaco operated Vacuum G l o r i e t a West Unit and Waterflood 
Pro j e c t which were approved by D i v i s i o n Order R-9714 and 
Order R-9710, r e s p e c t i v e l y . 

(6) An adequate I n j e c t i o n Lease-Line Agreement w i l l 
be made between the two p r o j e c t s and each p r o j e c t ' s 
p a t t e r n of i n j e c t i o n w e l l s and producing w e l l s i s 
compatible w i t h the o b j e c t i v e of improving u l t i m a t e 
recovery from the r e s e r v o i r . 
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(7) P r i o r t o commencing i n j e c t i o n operations i n t o 
the proposed Vacuum G l o r i e t q East Unit Well Nos. 03W02, 
08W02, 16W04, 20W02, 23W03 and 30W02, the applciant shold 
be required t o submit t o the Santa Fe O f f i c e of the 
D i v i s i o n an executed copy of an I n j e c t i o n Lease-Line 
Agreement. 

(8) Within the U n i t , the i n i t i a l w aterflood p r o j e c t 
area w i l l consist of 3,080 acres, more or less. 

(9) The working i n t e r e s t owners w i t h i n the U n i t have 
v o l u n t a r i l y agreed upon a waterflood plan the o b j e c t i v e 
of which i s t o successfully recover an estimated 
a d d i t i o n a l 16.4 m i l l i o n b a r r e l s of o i l from the Vacuum 
G l o r i e t a Pool. 

(10) The secondary o i l p o t e n t i a l from the pool 
w i t h i n the U n i t area w i l l not be recovered i n the absence 
of waterflood operations on a u n i t basis. 

(11) The Vacuum G l o r i e t a East Unit Waterflood 
Project w i l l be developed on a 40-acre f i v e spot 
i n j e c t i o n p a t t e r n i n v o l v i n g 8 new producing w e l l s , 33 new 
i n j e c t i o n w e l l s , the conversion of 15 e x i s t i n g w e l l s t o 
water i n j e c t i o n and the r e a c t i v a t i o n of 9 s h u t - i n 
producers. 

(12) The Forty-Eight (48) e x i s t i n g or new i n j e c t i o n 
w e l l s are a l l i d e n t i f i e d and located as set f o r t h on 
E x h i b i t "A". 

(13) P h i l l i p s a n t i c i p a t e s t h a t the success of the 
waterflood p r o j e c t w i l l r e q u i r e t h a t the D i v i s i o n provide 
a d m i n i s t r a t i v e procedures t o authorize P h i l l i p s t o exceed 
the 0.2 p s i per f o o t of depth D i v i s i o n g u i d e l i n e . 
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(14) P h i l l i p s requests an a d m i n i s t r a t i v e procedure 
be established f o r the waterflood p r o j e c t area t o allow 
f o r the amendment of the l o c a t i o n of e i t h e r i n j e c t i o n or 
producing w e l l s i n the event such changes i n l o c a t i o n , 
e i t h e r standard or unorthodox, are deemed necessary by 
the operator. 

(15) As of A p r i l , 1993, the cumulative primary o i l 
recovery from the Project has been 38,292 MBBL. 

(16) The Project i s c u r r e n t l y producing at a r a t e of 
1863 BOPD and 4401 BWPD from 63 a c t i v e producers. 
Approximately 4,440 MBBL of recoverable primary o i l 
reserves remain under the current mode of operations. 

(17) P h i l l i p s Petroleum Company seeks t o recover 
a d d i t i o n a l o i l from the Project Area by expanding the 
geologic area and by means of a s i g n i f i c a n t change i n the 
process used f o r the displacement of crude o i l by 20-acre 
i n f i l l d r i l l i n g , reworking, establishment of water 
i n j e c t i o n and i n i t i a t i o n of 40-acre, 5-spot i n j e c t i o n 
p a tterns f o r the U n i t . 

(18) The estimated amount of recoverable o i l 
a t t r i b u t a b l e t o a P o s i t i v e Production Response from the 
Expanded Use of enhanced o i l recovery technology f o r t h i s 
EOR Proj e c t i s 16.4 m i l l i o n b a r r e l s of a d d i t i o n a l o i l . 

(19) The proposed waterflood p r o j e c t should r e s u l t 
i n the recovery of otherwise unrecoverable o i l , thereby 
preventing waste and t o q u a l i f y said p r o j e c t f o r the 
recovered o i l tax ra t e f o r enhanced o i l recovery 
p r o j e c t s . 
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(20) The applicant should take a l l steps necessary 
t o ensure t h a t the i n j e c t e d water enters only the 
proposed i n j e c t i o n i n t e r v a l and i s not permitted t o 
escape t o other formations or onto the surface form 
i n j e c t i o n , production , or plugged and abandoned w e l l s . 

(21) I n compliance w i t h the D i v i s i o n Rule 701, the 
Applicant has submitted D i v i s i o n Form C-108 and has 
examined the i n t e g r i t y of a l l w e l l s w i t h i n the "Area of 
Review" using the D i v i s i o n c r i t e r i a of 1.32 cubic f e e t of 
y i e l d per sack of cement div i d e d by two (2) t o c a l c u l a t e 
the top of cement f o r w e l l s without measured cement tops. 
Using t h a t c r i t e r i a , a l l w e l l s w i t h the exception of the 
f o l l o w i n g described w e l l s , s a t i s f y the D i v i s i o n 
g u i d e l i n e s : 

(1) Vacuum Abo Unit Well No 5-02, 
990 f e e t FSL & 2195 fe e t FEL 
Section 26, T17S, R35E 

(2) Vacuum Abo Unit Well No 11-05, 
330 f e e t FSL & 1980 f e e t FEL 
Section 33, T17S, R35E 

(3) Vacuum Abo Unit Well No. 14-01 
1980 f e e t FSL & 1980 f e e t FWL 
Section 5, T18S, R35E 

The applicant has determined t h a t the volume of cement 
s l u r r y t h a t was a c t u a l l y used by H a l l i b u r t o n Services t o 
complete each of these three w e l l s i s such t h a t the 
cal c u l a t e d cement tops, using the actual s l u r r y y e i l d 
d i v i d e d by two ( 2 ) , are at l e a s t 600 f e e t above the 
i n j e c t i o n zone i n each w e l l and the r e f o r e the D i v i s i o n 
f i n d s t h a t each of these w e l l s i s adequately protected. 
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(22) The i n j e c t i o n of water i n t o each of the w e l l s 
shown on E x h i b i t "A" should be accomplished through 
i n t e r n a l l y p l a s t i c coated tubing i n s t a l l e d i n a packer 
set w i t h i n 100 f e e t of the uppermost i n j e c t i o n 
p e r f o r a t i o n or casing shoe; the casing-tubing annulus 
should be f i l l e d w i t h an i n e r t f l u i d and a gauge or 
approved leak-detection device should be attached t o the 
annulus i n order t o determine leakage i n the casing, 
tubing or packer. 

(23) P r i o r t o commencing i n j e c t i o n operations i n the 
w e l l s shown on E x h i b i t "A", the casing i n each w e l l 
should be pressure t e s t e d throughout the i n t e r v a l from 
the surface down t o the proposed packer s e t t i n g depth t o 
assure the i n t e g r i t y of such casing. 

(24) The i n j e c t i o n w e l l s or p r e s s u r i z a t i o n system 
should be i n i t i a l l y equipped w i t h a pressure c o n t r o l 
device or acceptable s u b s t i t u t e which w i l l l i m i t the 
surface i n j e c t i o n pressure t o no more than 1220 p s i . 

(25) The D i v i s i o n D i r e c t o r should have the a u t h o r i t y 
t o a d m i n i s t r a t i v e l y authorize a pressure l i m i t a t i o n i n 
excess of the pressure l i m i t a t i o n described i n Finding 
No. (24) above upon a showing by the operator t h a t such 
higher pressure w i l l not r e s u l t i n the f r a c t u r i n g of the 
i n j e c t i o n formation or c o n f i n i n g s t r a t a . 

(26) The operator should give advance n o t i f i c a t i o n 
t o the supervisor of the Hobbs D i s t r i c t O f f i c e of the 
D i v i s i o n of the date and time of the i n s t a l l a t i o n of 
i n j e c t i o n equipment and of the mechanical i n t e g r i t y 
pressure t e s t s i n order t h a t the same may be witnessed. 

(27) The a p p l i c a t i o n should be approved and the 
p r o j e c t should be governed by the provisions of Rules 
Nos. 701 through 708 of the O i l Conservation D i v i s i o n 
Rules and Regulations. 
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(28) The applicant has requested t h a t the subject 
waterflood be c e r t i f i e d by the D i v i s i o n as a q u a l i f i e d 
"Enhanced O i l Recovery Project" pursuant t o the "Enhanced 
O i l Recovery Act" (Laws 1992, Chapter 38, Sections 1 
through 5 ) . 

(29) The evidence presented i n d i c a t e s t h a t the 
subject waterflood meets a l l of the c r i t e r i a f o r 
c e r t i f i c a t i o n . 

(30) The c e r t i f i e d " p r o j e c t area" should i n i t i a l l y 
comprise the area described as f o l l o w s , provided however, 
the " p r o j e c t area" and/or the producing w e l l s e l i g i b l e 
f o r the recovered o i l tax r a t e may be contracted and 
reduced dependent upon the evidence presented by the 
appli c a n t i n i t s demonstration of the occurrence of a 
p o s i t i v e production response: 

TOWNSHIP 17 SOUTH, RANGE 35 EAST, NMPM 

Section 27: W/2 
Section 28: E/2, SW/4, E/2NW/4, SW/4NW/4 
Section 29: S/2, S/2N/2 
Section 30: SE/4, S/2NE/4, E/2SW/4, SE/4NW/4 
Section 31: N/2NE/4, E/2NW/4, E/2SW/4, S/2SE/4 
Section 32: NE/4, NW/4, N/2SE/4, SW/4SW/4 
Section 33: N/2, N/2S/2 

TOWNSHIP 18 SOUTH, RANGE 35 EAST, NMPM 

Section 5: NW/4NW/4 ( l o t 4 ) : SW/4NW/4 

(31) The approved waterflood i n j e c t i o n formation 
should be the i n t e r v a l described i n Finding No. (2) 
above. 
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IT IS THEREFORE ORDERED THAT: 

(1) The applicant, P h i l l i p s Petroleum Company 
( " P h i l l i p s " ) , i s hereby authorized t o i n s t i t u t e a 
waterflood p r o j e c t i n i t s Vacuum G l o r i e t a East Unit by 
the i n j e c t i o n of water i n t o the G l o r i e t a and Paddock 
formations, Vacuum-Glorieta Pool, Lea County, New Mexico 
through the gross p e r f o r a t e d and/or open hole i n t e r v a l 
c o r r e l a t i v e t o depths from 5,840 f e e t t o 6,230 f e e t which 
depths are i d e n t i f i e d on the Schlumberger Sonic Log f o r 
the Socony Mobil Bridges State Well No. 95 located i n 
Unit P of Section 26, T17S, R34E, NMPM, Lea County, New 
Mexico, i n 48 e x i s t i n g and new i n j e c t i o n w e l l s t o be 
located at standard and unorthodox w e l l l o c a t i o n s as 
shown on E x h i b i t "A" attached hereto. 

(2) The applicant s h a l l take a l l steps necessary t o 
ensure t h a t the i n j e c t e d water enters only the proposed 
i n j e c t i o n i n t e r v a l and i s not permitted t o escape t o 
other formations or onto the surface from i n j e c t i o n s , 
production, or plugged and abandoned w e l l s . 

(3) I n j e c t i o n i n t o each of the w e l l s shown on 
E x h i b i t "A" s h a l l be accomplished through i n t e r n a l l y 
protected tubing i n s t a l l e d i n a packer set w i t h i n 100 
fe e t of the uppermost i n j e c t i o n p e r f o r a t i o n or casing 
shoe; the casing-tubing annulus s h a l l be f i l l e d w i t h an 
i n e r t f l u i d and a gauge or approved leak-detection device 
s h a l l be attached t o the annulus i n order t o determine 
leakage i n the casing, tubing or packer. 

(4) P r i o r t o commencing i n j e c t i o n operations i n t the 
w e l l s shown on E x h i b i t "A", the casing i n each w e l l 
should be pressure t e s t e d throughout the i n t e r v a l from 
the surface down t o the proposed packer s e t t i n g depth t o 
assure the i n t e g r i t y of such casing. 
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(5) P r i o r t o commencing i n j e c t i o n operations i n t o 
the proposed Vacuum G l o r i e t q East Unit Well Nos. 03W02, 
08W02, 16W04, 20W02, 23W03 and 30W02, the applciant shold 
be required t o submit t o the Santa Fe O f f i c e of the 
D i v i s i o n an executed copy of an I n j e c t i o n Lease-Line 
Agreement. 

(6) The i n j e c t i o n w e l l s or p r e s s u r i z a t i o n system 
s h a l l be i n i t i a l l y equipped w i t h a pressure c o n t r o l 
device or acceptable s u b s t i t u t e which w i l l l i m i t the 
surface i n j e c t i o n pressure t o no more than 1200psi. 

(7) The D i v i s i o n D i r e c t o r s h a l l have the a u t h o r i t y 
t o a d m i n i s t r a t i v e l y authorize a pressure l i m i t a t i o n i n 
excess of the pressure l i m i t a t i o n described i n Finding 
No. (24) above upon a showing by the operator t h a t such 
higher pressure w i l l not r e s u l t i n the f r a c t u r i n g of the 
i n j e c t i o n formation or c o n f i n i n g s t r a t a . 

(8) The operator s h a l l give advance n o t i f i c a t i o n t o 
the supervisor of the Hobbs D i s t r i c t O f f i c e of the 
D i v i s i o n of the date and time of the i n s t a l l a t i o n of 
i n j e c t i o n equipment and of the mechanical i n t e g r i t y 
pressure t e s t s i n order t h a t the same may be witnessed. 

(9) The applicant s h a l l immediately n o t i f y the 
supervisor of the Hobbs D i s t r i c t O f f i c e of the D i v i s i o n 
of the f a i l u r e of the tubing, casing or packer i n any of 
the i n j e c t i o n w e l l s , the leakage of water or o i l from or 
around any producing w e l l s , or the leakage of water or 
o i l from any plugged and abandoned w e l l w i t h i n the 
p r o j e c t area, and s h a l l take such steps as may be t i m e l y 
and necessary t o c o r r e c t such f a i l u r e or leakage. 
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(10) The subject waterflood i s hereby designated the 
Vacuum G l o r i e t a East Uni t Waterflood Project and s h a l l be 
governed by the pro v i s i o n s of Rules Nos 701 through 708 
of the O i l Conservation D i v i s i o n Rules and Regulations. 

(11) Monthly progress r e p o r t s of the waterflood 
p r o j e c t herein authorized s h a l l be submitted t o the 
D i v i s i o n i n accordance w i t h Rules Nos 706 and 1115 of the 
D i v i s i o n Rules and Regulations. 

(12) Other than the i n j e c t i o n w e l l s approved and 
l i s t e d on E x h i b i t "A", the applicant s h a l l be required t o 
obtained D i v i s i o n approval subsequent t o the entry of 
t h i s order, t o d r i l l any a d d i t i o n a l i n j e c t i o n w e l l s 
located at an unorthodox l o c a t i o n closer than 330 f e e t 
from the outer boundary of the Vacuum G l o r i e t a East U n i t . 

(13) The D i v i s i o n D i r e c t o r s h a l l have the a u t h o r t i y 
t o a d m n i s t r a t i v e l y authorize the amendment of the 
l o c a t i o n of e i t h e r i n j e c t i o n and/or producing w e l l s or 
the a d d i t i o n of i e h t e r i n j e c t i o n and/or producting w e l l s 
w i t y i n the w a f t e r f l o o d p r o j e c t area i n the event such 
changes i n l o c a t i o n , e i t h e r standard or unorthodox, are 
deemed necessary by the operator. 

(14) The subject waterflood i s a q u a l i f i e d "Enhanced 
O i l Recovery Pro j e c t " pursuant t o the "Enhanced O i l 
Recovery Act" (Laws 1992, Chapter 38, Sections 1 through 
54). 

(15) To be e l i g i b l e f o r the EOR c r e d i t , the operator 
must advise the D i v i s i o n when i n j e c t i o n operations w i l l 
commence and request the D i v i s i o n c e r t i f y the p r o j e c t t o 
the Taxation and Revenue Department. 
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(16) The c e r t i f i e d " p r o j e c t area" s h a l l comprise the 
area described as f o l l o w s , provided however, the " p r o j e c t 
area" and/or the producing w e l l s e l i g i b l e f o r the 
recovered o i l tax r a t e may be contracted and reduced 
dependent upon the evidence presented by the applicant i n 
i t s demonstration of the occurrence of a p o s i t i v e 
production response: 

TOWNSHIP 17 SOUTH, RANGE 35 EAST, NMPM 

Section 27: 
Section 28: 
Section 29: 
Section 30: 
Section 31: 
Section 32: 
Section 33: 

W/2 
E/2, SW/4, E/2NW/4, SW/4NW/4 
S/2, S/2N/2 
SE/4, S/2NE/4, E/2SW/4, SE/4NW/4 
N/2NE/4, E/2NW/4, E/2SW/4, S/2SE/4 
NE/4, NW/4, N/2SE/4, SW/4SW/4 
N/2, N/2S/2 

TOWNSHIP 18 SOUTH, RANGE 35 EAST, NMPM 

Section 5: NW/4NW/4 ( l o t 4 ) ; SW/4NW/4 

(17) J u r i s d i c t i o n of t h i s cause i s r e t a i n e d f o r the 
e n t r y of such f u r t h e r orders as the D i v i s i o n may deem 
necessary. 

DONE a t Santa Fe, New Mexico, on the day and year 
hereinabove designated. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

WILLIAM J. LEMAY 
Dir e c t o r 



- > - l w 

co ->-
CO Cfl 

o = 
i_ CO 

z z 
O O 
I— h-
> > 
z z 
o o 
o o 

O -2, 
o ± 

-> -3 O ~» ~ S 

? ? o ? ? ? o 2 Z 2 z z 

z 
cr cr 
Q Q 

LU UJ 

rx cr rr cr cr 
o o o o o _, cr cr cr cc cr cr 

_ l Q Q Q Q Q 0 

t— —I 

i l l m i l l H I i n i l l I I I I I I u i m t n i n C~i i n 

z z z z z z z z z z z z u z 

cr rx 
o o 
£ 5: 
LU UJ 

< 

CQ 

X 
UJ 

GO 
< 
LU 

< 

LJJ 
CC 

O 
- j 

0 

< 
> 

< 

o 
LU 

o 
rr o_ 
o 
O 
O 
cc 
LU 

fe 

00 
_ l 
_ l 
LU 

O 
r— 

o 
LU 
- 3 

Q 
LU 
00 
O 
o_ 
O rr 

O 

fe 

CD 

E 2 
^ ffi 
O Q I 

ffi, 
CT 

ro 
o 
o 

cc 

I 
c 
r -
I 

O 
CO 
CO 

.-si 
c l 

co 

< i 

c cz 
o o 
X X 
X X 

UJ UJ 

co 
JZZ 
co 

F
W

 

F
E

 

F
E

 

=5 UJ F
E

 

F
W

 

F
E

 

5 F
W

 

F
E

 

F
W

 

UJ F
E

 

F
E

 

UJ 

CO CO o U_ U- u_ o o o u . u_ o o o u . Li- o Li- o L i . 

CO CM o O o CM lO CM o o CM CO i n o O co CD O 
CO t n CO o CM CM CO CO CO CM o CO co co m CM O i CM co —̂ 
T — CM — CO CO CM T— CO CM (O CO T— CO CO 

_ _ „ r— T — - _ - CM _ 
CO CO CO CO _ _ z z z - z z CO CO _ CO CO 
LL. l i - L i - Ll_ CO CO LL. u_ l i - z u_ l i - u_ U_ CO co u. CO l i _ CO 

CD m o o u_ LL. 
O o o u_ o o o o l i  U- o u. o L i -

00 cn CM CM o O o CM o o CO CM en o o CM CD 
CM CO CO o O CM CO CO o CM co CO eo o o co o CO O 

LU LU LU LU UJ UJ UJ UJ UJ UJ UJ UJ LU LU LU UJ UJ UJ LU LU 
i n i n i n i n m m i n m i n i n i n i n m m i n m i n i n m i n 
CO CO CO CO co CO CO co CO CO CO CO CO CO CO CO co CO CO CO 

CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO co CO CO CO CO 
r- r--

00 CO co co CO oo CM CM CM ,_ CO CO cn cn o> co , - o o 
CM CM CM CM CM CM CO CO CO co co CO CM CM CM CM co CO co co 

_ i o 1 2 Q . < m X O Q o O O ~5 z 0 - Q-

co r--
co co 
o o 
co co 
in m 
CM CM 
o o 
o o 
CO CO 

CM 
CO 
CM 
o 
CM 
w 
CM 
o 
o 
co 

CO 
< 

CO 

ffi O0 

O CO 

E 
01 

co CO 

CO CO 

ra ro 
CO CO 

XL 

o o 
o o 
x "x 
CO CD 

2 5 
S £ 
CO CO 

z z 

ffi 

ro 

55 

c 
_ O 

"co ro 
£ %y 
ffi ffi 

z o 

in co co CM 
o o i o i - o > w ( \ i n * f f l i n s « 0 ' - N n t 

O ' r - O O O O O O O O O O O 

T - ' - ' - i - ' - t - N « N n < f f U ) i n i f l i o i D ( o a i O ) 

O O O O O O O O O O O O O O O O O O O O 

L U L U L U L U L U L U L U L U L U I U L U L U L U L U L U L U L U L U L U U J 
O O O O O O O O C 3 0 0 C 3 0 C 3 0 C 3 C D O C J O 
> > > > > > > > > > > > > > > > > > > > 



> 
z 

> 
z 

< 

£ E x 
UJ 

CO 
< 
LU 

LU 
CC 

o 
_ J 

o 

< 
> 

< 
LU 
CC 
< 
r— 

o 
LU 

o 
o_ 
Q 
O 
O 
CC 
LU 

CO 
_ J 
—J 
LU 

o 
LU 

Q 
LU 
CO 
O 
D_ 

o 
CC 

O 
I— 
< 
_ l 
Z) 
CQ 
< 

CO 

T - l OT 

12 => 
CD *~ 
in co 
o 
a. 
2 % 
°- 5 

>- o 
E 2 
)r CO ,° 

O 

CO 
a 
2 
o 
o 

a 
i 

c 
r -
I 

O 
CO 

CO 

c 
ZD 

CO 

< i 
z 

o 
z 
a> 
$ 

CO o3 

I— 

O © 
E 
co 

~3 ~3 —) —3 -3 ~3 o -> o - 3 o ~3 
Z z Z z Z Z —> O z O Z ~3 O —» z 
—1 —1 _ l z _ J _ l _ l ~3 - 3 —> z _ i _ l _ i —1 Z _ i —) z _ l 
_ J _ l _ J _ J - J _ l Z Z Z _ i _ l _ i _ l _ i Z _ l 

cr cr QC I— cc CC CC - J _ l —I r— CC cc CC CC I— cr _ l o 
r— 

cc 
Q a a > o Q Q _! _ l _ i > a Q Q Q > Q > Q 

$ z $ $ <: Z z $ z $ 
UJ UJ UJ o U J UJ LU LU U J U J o LU LU UJ LU o U J U J o U J 

z z z o z z z z z z o z z z z o z z o z 

o
n

 

c 
to jZZ o CO 
Q . Q . 

co > CO 
IE co JZZ IE 
• _ O 0 -

UJ $ UJ UJ <: $ =5 
l i - u_ L L u_ LL. l i  $ Li - Li LU Li Li l i  u_ l i - LU LU 

CD o O co o es Li - IO O es Li es es es o Li- o U- L l - L i 
CM t o CM T — i n m CS CS CM CM es CM CM CM O CO O CS es 
CO CO CO CM CO CO i n es CO CO cn co CO CO CO co co CM CO es 

CM • — CM CM CM CO en CM T 1 — CO CO co 
- - - - CM _ - - - - •y— _ z z z z z co" - z z z Z z z Z Z to" co" .- z CO* 

o o o CO o o l i  o o o o o o o o o o tl_ 
CO o 

o CO CO CM m CM es CM * t t n CO CM o CO m CM O CM CO 
IO CO CO CO CO CO o CO CO CO CO CO CO in CO CO CO o CO CO 

*~ CM CM CM CM , — , — CM CM T~ 

•*"• 
T _ CM *~ * - CM 

UJ UJ UJ UJ UJ UJ LU LU UJ UJ LU UJ UJ LU LU UJ LU LU LU LU 
m m m IO i n i n m i n i n i n m m i n i n m m m i n i n i n 
CO CO CO CO CO CO CO CO CO CO CO CO co CO CO co CO CO co co 

CO CO CO CO CO CO CO co CO CO CO CO CO CO CO CO CO CO CO CO 
r-~ CO r-~- r- r~ r- r~ 

CO CO co CD o o o m o co co CM O) ,_ a> en 
CM CM CM CM CO CO CO CO CO CO CO co CM CM CM CM CO CM CM 

X CD X CD —> O O UJ i i - X O Li- Li- _ i •XL O X 

CM co o cn 
o o CO cn 
00 co oo 
o "* o o 
CM CM CM CM 
i n i n i n m CM CM CM CM 
o CS o es 
o CS o CS 
CO co co co 

en 
o 

co 
o 

CO 

co 
c 
co 

CO 

co 
o 
< 
aj 

CO 
c 
co 

CM 

B 

CO 

CO 

co 
' 

c 
co 

CO 

m <o T - CO i n 1- CM co CD CD co CM CM CM 

o o o o o o o o O o o O O o o o O O o O 
c 
o $ 5 $ $ $ $ 1 1 $ $ 1 $ <5 

o o o m i n t n co o co i n CO co cr> o CM co 
CO ca CM CM CM CM CM CM CM CM CM co CO CO 

CT ZD ZD ZD ZD ZD ZD ZD ZD zo zo ZD ZD =5 

5 W UJ LU UJ LU LU LU LU LU LU LU LU LU LU LU LU LU LU LU UJ U J 
CD CO CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD 
Z o > > > > > > > > > > > > > > > > > > > > 



10 
"O 3 
CD 
CO 

s 

o
d

 CO 
o 

CD 

cZ 

55 £ 
E 2 
>r CD 
O QJ 

a 
ra 
o 
o 

a 
i 
c 
t -
I 
o 
CD 

CO 

3 1 

CD 

< i 

6 
z 
"3 
$ 

CD 

E 
o CD 

E 
CO 
Z 
CD 
CO 
ca 
CD 

_ i ! 

cz 
o 

© ro 
zi c 

a 
Jo 

CD CD 
Z Q 

—i - 5 - J —> Z Z —s z —) z -s 
_ l _ l Z _ l z _ 1 z Z 
_ l _ J _ J _ l 

LU LU o o LU LU 

cr cr 1— rr i— rr O o 
a a 

$ 

Q 

z i 

A
N

J
 

Q 

zi P
L

A
 

P
L

A
 

LU LU o LU o LU LU LU 

z z o z o z cr cr 

CO to o o 
CL CL o o 
— — ra ra 

X X 
r : J = CD CD 
O L Q . 1 - 1 -

$ *£ $ F
W

 

F
W

 

F
W

 

LU 

zi LL. LL. LL o o o LL. 

LL. O O CS co m in O 
o CM CO O cn CO o 
o CO CO CM *— 

.— _ _ _ Z Z to" z z Z 
CO CO 
LL Li  CM o i n o o o 
CS es CM o co T— 

O o CO CO T CO CO CO 
CM CM CM *~ CM CM 

LU LU LU LU LU LU LU LU 
i f ) m m m i n i n i n i n 
co co co co co co co CO 

CO CO CO CO CO CO CO co 
r» r~ r-~ 

cn O) co CO CO o cn o 
CM CM CM CO CO CO CM co 

z LU LU iC CD u_ X 

o co r-~ CO 
co CO m m 
o r-» cn en 
T— o o o 
CM CM CM CM 
i n i n m i n 
CM CM CM CM 
o o o O 
o o o O 
CO CO CO CO 

m CM ,_ CM 
o cn 

ro 
c 
ro 
CO 

CD 

« 
C 
ra 

CO 

CM i -

h- ( -
o o 
z z 
CD o 
o o 
CD 0) 

ro ra 
co co 

CO ^ CM 
o o o 
zi ri zi 
eo co T -
co co ^ 
3 3 3 
LU LU LU 
CD CD CD 
> > > 

CO i - CM T~ 

CS o o o o 
z i z i z i 5 5 
CM co m co r>-
• t •«* ^ 

3 3 3 3 3 
n i i n i n H I H I 

CD CD CD CD CD 
> > > > > 



K E L L A H I N A N D K E L L A H I N 
A T T O R N E Y S A T L A W 

E L P A T I O B U I L D I N G 

117 N O R T H G U A D A L U P E T E L E P H O N E 1 5 0 5 ) 9 8 2 - 4 2 8 5 

T E L E F A X ( S O S ) 9 8 2 - 2 0 4 7 

P O S T O F F I C E B O X 2 2 6 5 

S A N T A F E , N E W M E X I C O 8 7 5 0 4 - 2 S 9 5 - • 

J A S O N K E L L A H I N ( R E T I R E D 1991) 

September 13, 1993 

Mr. William J. LeMay 
O i l Conservation D i v i s i o n 
State Land O f f i c e B u i l d i n g 
310 Old Santa Fe T r a i l , 2nd Floor 
Santa Fe, New Mexico 87501 

Re: A p p l i c a t i o n of P h i l l i p s Petroleum Company 
f o r Approval of a Waterflood Project f o r 
i t s Vacuum G l o r i e t a East Unit and t o Qu a l i f y 
Said Project f o r the Recovered O i l Tax Rate 
Pursuant t o the "New Mexico Enhanced O i l Recovery 
Act," Lea County, New Mexico 

Dear Mr. LeMay: 

On behalf of P h i l l i p s Petroleum Company, please f i n d 
enclosed our referenced a p p l i c a t i o n which we request be 
set f o r hearing on the next a v a i l a b l e Examiner's docket 
now scheduled f o r October 7, 1993. 

By copy o^ t h i s l e t t e r and a p p l i c a t i o n , sent 
c e r t i f i e d m ail, we are n o t i f y i n g a l l i n t e r e s t e d p a r t i e s 
w i t h i n a 1/2 mile radius of the subject w e l l of t h e i r 
r i g h t t o appear at the hearing and p a r t i c i p a t e i n t h i s 
case, i n c l u d i n g the r i g h t t o present evidence e i t h e r i n 
support of or i n opposition t o the a p p l i c a t i o n and t h a t 
f a i l u r e t o appear at the hearing may preclude them from 
any involvement i n t h i s case at a l a t e r date. 

W T H O M A S K E L L A H I N * 

" N E W M E X I C O B O A R D O F L E G A L S P E C I A L I Z A T I O N 
R E C O G N I Z E D S P E C I A L I S T I N T H E A R E A O F 
N A T U R A L R E S O U R C E S - O I L A N D G A S L A W 

HAND DELIVERED 



Mr. W i l l i a m J. LeMay 
September 13, 1993 
Page Two 

Pursuant t o the Divis i o n ' s Memorandum 2-90, a l l 
p a r t i e s are hereby informed t h a t i f they appear i n t h i s 
case, then they are requested t o f i l e a Pre-Hearing 
Statement w i t h the D i v i s i o n not l a t e r than 4:00 PM on 
Friday, August 27, 1993, w i t h a copy d e l i v e r e d t o the 
undersigned. 

Also enclosed i s our proposed advertisement of t h i s 
case f o r the NMOCD docket. 

WTK/mg 
Enclosure 

cc: P h i l l i p s Petroleum Company and 
By C e r t i f i e d Mail - Return Receipt 
A l l P a r t i e s L i s t e d on E x h i b i t "H" of A p p l i c a t i o n 



PROPOSED ADVERTISEMENT 

CASE ' ' 7^'Application of P h i l l i p s Petroleum Company f o r 
approval of a waterflood p r o j e c t , Lea County, New Mexico. 
Applicant seeks approval of i t s Vacuum G l o r i e t a East Un i t 
Waterflood Project by i n j e c t i o n of water i n t o the 
G l o r i e t a and Paddock formations, Vacuum G l o r i e t a Pool, i n 
an area being p o r t i o n s of Sections 26-34, T17S, R35E and 
i n p a r t of Section 5, T18S, R35E, NMPM. The applicant 
requests t h a t the D i v i s i o n e s t a b l i s h procedures f o r the 
ad m i n i s t r a t i v e approval of a d d i t i o n a l i n j e c t i o n w e l l s 
w i t h i n the u n i t area without the necessity of f u r t h e r 
hearings and the adoption of any p r o v i s i o n necessary f o r 
such other matters as may be appropriate f o r said 
waterflood operations. Applicant f u r t h e r seeks t o 
q u a l i f y t h i s p r o j e c t f o r the recovered o i l tax r a t e 
pursuant t o the "New Mexico Enhanced O i l Recovery Act" 
(Law 1992, Chapter 38, Sections 1 through 5 ) . Said 
p r o j e c t i s located approximately 10 miles southeast from 
Lovington, New Mexico. 
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HAND DELIVERED 

David R. Catanach 
Oil Conservation Division 
310 Old Santa Fe Trail 
Santa Fe, New Mexico 87501 MAR 2 9 1994 

Re: Request for Nunc Pro Tunc Order 
Case 10846, Order R-10020 
Phillips Petroleum Company 
Vacuum Glorieta East Unit Waterflood Project 
Lea County New Mexico 

Dear David: 

On January 18, 1994, in response to my request, you advised me you 
would have a nunc pro tunc order issued in the referenced matter as 
outlined in my letter of Decmeber 1, 1993. 

Order R-10020 approved the interval from 5,983 feet to 6,202 feet 
but did not tie it to a specific well nor identify it as being the stratigraphic 
equivalent formation in other wells. Because the project area has a 
structural component to it, Phillips will be injecting into the Glorieta and 
Paddock formations but in certain wells will be outside of the approved 
footage interval. 

I have enclosed for your consideration a proposed nun pro tunc order 
which corrects the approved injection interval by "tying" it to that interval 
correlative to the Shell State T Well No 10. 

Best regards, 

W. Thol 

cc: By telecopier: 
Elizabeth A. Harris, Esq. 
(Phillips Petroleum Company-Odessa) 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

ir 

BRUCE KING 
GOVERNOR 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
[5051827-5800 ANITA LOCKWOOD 

CABINET SECRETARY 

November 23, 1993 

KELLAHIN AND KELLAHIN 
Attorneys at Law 
P. O. Drawer 2265 
Santa Fe, New Mexico 87504 

RE: CASE NO. 10846 
ORDER NO. R-10020 

Dear Sir: 

Enclosed herewith are two copies of the above-referenced Division order recently entered in the 
subject case. 

Sincerely, 

cc: BLM - Carlsbad 
Rick Brown - OCD 
David Abbey - DFA 
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J A S O N K E L L A H I N ( R E T I R E D 1 9 9 1 ) 

December 1, 1993 

VIA TELECOPIER 
(505) 827-5741 

David R. Catanach 
O i l Conservation D i v i s i o n 
310 Old Santa Fe T r a i l 
Santa Fe, New Mexico 87501 

Re: Request f o r Nunc Pro Tunc Order 
Case 10846, Order R-10020 
P h i l l i p s Petroleum Company 
Vacuum G l o r i e t a East Unit Waterflood Project 
Lea County New Mexico 

Dear David: 

I appreciated r e c e i v i n g the referenced order which, 
w i t h one minor exception, provided P h i l l i p s Petroleum 
Company w i t h the necessary D i v i s i o n a u t h o r i t y f o r t h i s 
p r o j e c t . 

However, i n reviewing the order w i t h K e i t h Maberry 
Elizabeth H a r r i s and Mary Tisdale of P h i l l i p s , I am 
concerned t h a t the intended i n j e c t i o n zone f o r the 
p r o j e c t was not adequately described i n the order. 

The D i v i s i o n approved the i n t e r v a l from 5,983 f e e t 
t o 6,202 f e e t but d i d not t i e i t t o a s p e c i f i c w e l l nor 
i d e n t i f y i t as being the s t r a t i g r a p h i c equivalent 
formation i n other w e l l s . Because the p r o j e c t area has 
a s t r u c t u r a l component t o i t , P h i l l i p s w i l l be i n j e c t i n g 
i n t o the G l o r i e t a and Paddock formations but i n c e r t a i n 
w e l l s w i l l be outside of the approved footage i n t e r v a l . 

That generic footage l i m i t a t i o n could cause us 
problems and I assume was not your i n t e n t i o n . The footage 
you used i n the order appears t o Ke i t h t o have come from 
the Shell State #10 Well. 



David R. Catanach 
December 1, 1993 
Page 2. 

We t h i n k t h i s i s e a s i l y corrected i f we can persuade 
you t o issue a Nunc Pro Tunc Order which adds the 
underlined a d d i t i o n s t o both Finding (3) and Decretory 
(1) t o s t a t e : 

The app l i c a n t , P h i l l i p s Petroleum Company, (seeks 
a u t h o r i t y t o i n s t i t u t e ) ( i s hereby authorized t o 
i n s t i t u t e ) a waterflood p r o j e c t i n i t s Vacuum G l o r i e t a 
East Unit by the i n j e c t i o n of water i n t o the G l o r i e t a and 
Paddock formations, Vacuum-Glorieta Pool, Lea County, New 
Mexico, through the gross perfo r a t e d and/or open hole 
i n t e r v a l c o r r e l a t i v e t o depths from 5,983 f e e t t o 6,202 
f e e t as i d e n t i f i e d i n the Shell State T Well No. 10 
located i n U n i t J of Section 33, T17S, R35E, NMPM, Lea 
County, New Mexico, i n nine e x i s t i n g and t h i r t y - n i n e 
w e l l s t o be d r i l l e d at orthodox and unorthodox l o c a t i o n s 
as shown on E x h i b i t "A" attached hereto. 

Please c a l l me i f you have any questions, 

cc: By t e l e c o p i e r : 
E l i z a b e t h A. H a r r i s , Esq. 
( P h i l l i p s Petroleum Company-Odessa) 
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ODESSA, TEXAS 79762 
4001 PENBROOK 

PHILLIPS PETROLEUM COMPANY 

EXPLORATION AND PRODUCTION GROUP 
Permian Basin Region 

Vacuum Glorieta East Unit 
C-108 Application to Inject 
NMOCD Case Number 10846 
Vacuum Abo Unit Well Completions 

Mr. David R. Catanach, Examiner 
New Mexico Oil Conservation Division 
State Land Office Building 
310 Old Santa Fe Trail 
Santa Fe, New Mexico 87504 

Mr. Catanach, 

Per our telephone conversations on October 28th and 29th, I have enclosed a report that 
summarizes my examination of thirty-five (35) Vacuum Abo Unit well completions within the 
Vacuum Glorieta East Unit Waterflood Project "Area of Review". These wells required further 
review because their production casings were cemented with relatively small volumes of high 
yield cement. Based on my examination, I conclude that all thirty-five wells examined do have 
sufficient cement behind the production casing to protect the wellbores from collapse and to 
contain the pressured fluid within the proposed waterflood interval within the Glorieta Pool. 
Please refer any questions concerning the enclosed report to my attention at (915) 368-1232. 

Sincerely, 

K. H. Maberry, EOR Specialist 
Reservoir Engineering 
Permian Basin Region 

CC: Elizabeth Harris 
Thomas Kellahin, Santa Fe, NM 
Read file 



VACUUM GLORIETA EAST UNIT 

N.M.O.C.D HEARING NUMBER 10846 

ANALYSIS OF THIRTY-FIVE VACUUM ABO UNIT 
WELL COMPLETIONS WITHIN THE VACUUM GLORIETA EAST UNIT 

WATERFLOOD PROJECT "AREA OF REVIEW" 

SCOPE: 

This report was prepared to document and verify the cement tops behind the production casing 
and to determine the integrity of this cement for thirty-five Vacuum Abo Unit wells that are in 
the Vacuum Glorieta East Unit Waterflood "Area of Review". The selected wells were all 
cemented with less that 700 sacks of cement and thus appear to have insufficient cement to cover 
the proposed Glorieta injection interval. This report will answer the following two questions; 
1) Is the top of cement behind the production casing sufficiently above the proposed Vacuum 
Glorieta East Unit Waterflood interval? 2) Is this cement of sufficient integrity to contain the 
pressured fluids within the proposed Vacuum Glorieta East Unit Waterflood injection interval? 

CONCLUSIONS : 

The Vacuum Abo Unit wells in question were cemented with high yield, light weight cement 
slurries. All thirty-five of the wells examined have sufficient primary cement behind the 
production casing to protect the wells from casing collapse and to contain the pressured fluid 
within the proposed Glorieta Waterflood Project interval from approximately 5840' - 6230'. 
Further, the thirty-five well bores have been adequately cemented so that they will protect the 
Ogallala freshwater aquifer at 234' from the pressured fluid in the proposed Waterflood Project 
interval. These findings are further evidenced by the fact that these wells have effectively 
contained a pressured waterflood in the East Vacuum Grayburg San Andres Unit from 4300' -
4700' since 1978. 

BACKGROUND : 

The Vacuum Abo Reef Pool underlies the Vacuum Glorieta Pool and the East Vacuum Grayburg 
San Andres Pool along the south east flank of the Vacuum Field in Lea County, New Mexico. 
The wells contained in this report were completed in the Vacuum Abo Reef Pool from 1961 to 
1963. All thirty-five wells penetrate the Glorieta Pool within one-half mile of the proposed 
Vacuum Glorieta East Unit Area and as such are within the Vacuum Glorieta East Unit 
Waterflood Project "Area of Review" (See Exhibit 1). 
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Analysis of thirty-five Vacuum Abo Unit well 
completions within the Vacuum Glorieta East Unit 
Waterflood Project "Area of Review" 

The typical Vacuum Abo Unit well is a 7 7/8" hole drilled to 9100' completed with 5 1/2 
production casing set to total depth. The production casing was cemented with 500 to 700 sacks 
of high yield, light weight cement. These light weight cement slurries were used because the 
Abo Reef formation has layers of very high permeability and a relatively low bottom hole 
pressure. The formation could not hold a 6000' column of class "C" cement, weighing 14.8 
ppg. The high yield, light weight slurries weighed only 10 to 11 ppg and were light enough to 
be raised to the intermediate casing at approximately 3200'. The cement weight was reduced, 
and volume extended, using either diatomaceous earth (Diacel "D") or bentonite clay gels. This 
was typical of the cement technology of the time. 

EXAMINATION OF INDIVIDUAL WELL COMPLETIONS : 

Exhibit 1 : Plat of Vacuum Abo Unit Wells Examined 

This is a plat locating the thirty-five Vacuum Abo Unit wells. The Vacuum Glorieta East Unit 
boundary is outlined in red and the 1/2 mile "Area of Review" is outlined in black. The 
Vacuum Abo Unit wells are highlighted and identified by well number in red. All of the wells 
lie along the south east flank of the Vacuum Glorieta East Unit and the majority of the wells lie 
outside the Vacuum Glorieta East Unit boundary. 

Exhibit 2 : Summary of Cement Slurries Used in Vacuum Abo Unit Wells. 

This exhibit is a table of the eleven (11) different slurries used to complete the wells in question. 
The slurry name, slurry yield and slurry weight are noted. The slurry yields vary from 1.06 
cuft/sk to 4.75 cuft/sk and slurry weights vary from 16.4 ppg to 10.83 ppg. The majority of 
Vacuum Abo Wells were cemented using Incore cement with 40 % Diacel "D" as a volume 
extender. This cement slurry has a yield of 4.48 cuft/sk and weighs 10.83 ppg. Its yield is 3.4 
times greater, and slurry weight is 27 % lighter than the 1.32 cuft/sk at 14.8 ppg slurry used 
in NMOCD calculations. 

Exhibit 3 : Comparison of Calculated and Measured Cement Tops 

This exhibit illustrates the wide variance in the calculated cement tops when they are calculated 
using the actual slurry yield versus using a yield of 1.32 cuft/sk. This exhibit also compares the 
calculated cement tops to the cement tops measured upon the completion of the well. 

The first four columns identify each Vacuum Abo Unit well by well number, API number, legal 
location and well type. The next column records the measured cement tops. The cement tops 
of all tliirty-five wells were measured by either a temperature survey or cement bond log. 
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Analysis of thirty-five Vacuum Abo Unit well 
completions within the Vacuum Glorieta East Unit 
Waterflood Project "Area of Review" 

Exhibit 3 (cont.) : 

The next column notes whether a copy of the temperature survey or cement bond log was found 
in the well log file. Fourteen of the wells had surveys in their well file. Copies of these logs 
are included in the attached packet (Packet 2). Next is a description of the actual cement slurry 
design pumped behind the production casing. Following this is a column recording the volume 
of the actual cement slurry used. These volumes were calculated using the cement slurry yields 
presented in Exhibit 2. The last two columns record the calculated cement tops using the cement 
volume calculated from the actual slurry yield and the volume calculated using the NMOCD 
recommended yield of 1.32 cuft/sk. In both cases, the cement tops were calculated assuming 
that 50 % of the cement slurry volume did not build height behind the production casing. 

In every well except two, the calculated cement top, using the 1.32 cuft/sk yield method, was 
well below the proposed Glorieta injection interval of 5840' to 6230'. Calculated cement tops 
ranged from 6455' to 7133'. In contrast, the calculated cement tops using the actual slurry yield 
were well above the injection interval. In this later case, the calculated tops ranged from 2207' 
to 4538', a minimum of 1300 feet above the proposed Glorieta injection interval. In addition, 
the calculated cement tops from the actual slurry yields compared favorably to the measured 
cement top in every case. This was not true for the tops calculated using 1.32 cuft/sk. The 
average difference between the measured cement tops and calculated tops using actual yields was 
661 feet. This is in contrast to an average of difference of 3883 feet between the measured tops 
and the tops calculated from 1.32 cuft/sk. These findings confirm that the measured cement tops 
are correct and that the correct cement tops are well above the proposed injection interval of 
5840' to 6230'. 

Exhibit 4 : Summary of Casing Leak History 

This table was prepared to demonstrate the strength and integrity of the light weight cement 
slurries pumped in the Abo wells. Most of these light weight slurry designs are outdated. Many 
of these slurries have not been pumped in the last 25 years. Little published cement strength 
data is available. What little strength data that is available from Halliburton Research in 
Duncan, Oklahoma is included in the attached packet (Packet 3). 

However, the strength and integrity of a cement can be deduced by examining its historical 
performance under actual field conditions. Exhibit 4 documents the cement performance in each 
well by recording the number and location of every casing leak since the wells completion. The 
first four columns identify the wells. The next three columns record the measured and 
calculated cement tops that were discussed in Exhibit 3. The next column records the number 
of casing leaks found and repaired since the well was drilled. 
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Analysis of thirty-five Vacuum Abo Unit well 
completions within the Vacuum Glorieta East Unit 
Waterflood Project "Area of Review" 

Exhibit 4 (cont.) : 

The last column records any remarks that relate to the casing condition. Included in this column 
is the location of any leaks or waterflows, a description of any remedial cement work, and the 
date and pressure of any recent casing integrity tests. 

All thirty-five of the wells examined have been in service for over 30 years. All are exposed 
to the East Vacuum Grayburg San Andres EOR project from 4300' - 4700'. This interval has 
been under a pressured waterflood since 1978 and a miscible C02 flood since 1985. Despite 
this extreme service, only one well (VAU # 14-03) has experienced a casing leak, and only one 
well (VAU # 13-12) experienced a waterflow. Both were repaired in a prudent manner and 
returned to service. The remaining tliirty-three wells have never had any casing problems. This 
finding could only be true if a competent sheath of cement was protecting the casing and 
preventing waterflow from the pressured San Andres EOR flood at 4300' to 4700'. It can 
further be concluded that this same competent cement sheath will also protect the casing and 
prevent waterflow from the proposed Glorieta waterflood from 5840' to 6230'. 

Packet 1 : Copy of the cement report for each well 

Packet 2 : Copy of all available Temperature Surveys and Cement Bond Logs 

Packet 3 Copy of Halliburton Cement Strength Data 
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EXHIBIT 2 

VACUUM GLORIETA EAST UNIT 

APPLICATION FOR AUTHORIZATION TO INJECT WATER 
NMOCD CASE NUMBER 10846 

SUMMARY OF CEMENT SLURRIES USED IN VACUUM ABO UNIT WELLS 

CEMENT SLURRY NAME SLURRY YIELD & WEIGHT 

INCOR NEAT : 1.32 cuft/sk @ 14.8 ppg 

INCOR WITH 20 % DIACEL "D" : 2.69 cuft/sk @ 12.0 ppg 

INCOR WITH 40 % DIACEL "D" : 4.48 cuft/sk @ 10.83 ppg 

INCOR WITH 40 % DD & 1/4 CUFT STRATA-CRETE 6: 4.75 cuft/sk @ 10.86 ppg 

INCOR WITH 40 % DD, 0.4 % LWL, & 3 % DIACEL "A": 4.48 cuft/sk @ 10.83 ppg 

INCOR WITH 2 % GEL : 1.51 cuft/sk @ 14.1 ppg 

INCOR WITH 4 % GEL : 1.72 cuft/sk @ 13.5 ppg 

SLOSET : 1.12 cuft/sk @ 16.0 ppg 

TRINITY INFERNO NEAT : 1.06 cuft/sk @ 16.4 ppg 

TRINITY LITE-WATE : 1.33 cuft/sk @ 13.18 ppg 

BYS - 400 : UNKNOWN (NO RECORD) 
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jH ^ STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
B.W ^ OIL CONSERVATION DIVISION 

HOBBS DISTRICT OFFICE 

n e r . f . m K ( . r Q 1QQ-5 POST OFFICE BOX 1980 

BRUCE KING December y , iyy.3 HOBBS.NEWMEXICO8824I-I98O 
GOVERNOR A \ . ' (505)393-6161 

Keith Maberry 
P h i l l i p s Petroleum Company 
4001 Penbrook 
Odessa, Texas 79762 

Fe: D i v i s i o n Order R-10020 
Vacuum G l o r i e t a East Unit 

Dear Mr. Maberry: 

We appreciate the opportunity to meet w i t h you and review the 
information you presented on the Area of Review wells l i s t e d i n the 
above referenced order as needing a d d i t i o n a l cement coverage or 
confirming the top of cement. 

The a d d i t i o n a l information you presented confirms s u f f i c i e n t cement 
coverage, necessary t o comply w i t h the provisions of the order, on 
the f o l l o w i n g wells: 

Shell Western E & P Inc. State "E" #2-N 31-17-35 
P h i l l i p s Petroleum Co. Santa Fe #125-N 20-17-35 
P h i l l i p s Petroleum Co. VAU Tr 14 »2-M 5-18-35 

I w i l l evaluate the cement bond log on the Vacuum Abo Unit Tract 9, 
Well No. 5, located i n Unit H of Section 33, Township 17 South, 
Range 35 East, and make a determination on possible a c t i o n needed 
to bring the w e l l i n t o compliance. We w i l l advise you of the 
fin d i n g s i n the near f u t u r e . 

The information on the Texaco Exploration & Production Inc. N.M. 
"AB" State Well No. 4 located i n Unit I of Section 6, Township 18 
South, Range 35 East, i s i n s u f f i c i e n t . You are authorized t o 
i n j e c t i n t o the a f f e c t e d area wells f o r a period of s i x months 
before t a k i n g f u r t h e r a c t i o n . We request t h a t you submit a cement 
bond log on t h i s w e l l , e i t h e r during or at the end of the s i x month 
period. 

The cement coverage on the Vacuum Abo Unit Tract 14 Well No. 3 
located i n Unit N of Section 5, Township 18 South, Range 35 East, 
i s i n s u f f i c i e n t t o meet the requirements of the order. I t was 
indicated there i s a p o s s i b i l i t y t h a t the w e l l may be plugged and 
abandoned. Please advise us of your plans when a decision has been 
made. 

I f you have any questions, f e e l f ree t o c a l l (505) 393-6161. 



Very t r u l y yours 

OIL CONSERVATION DIVISION 

Jerry Sexton 
Supervisor, D i s t r i c t I 

JS: bp 

c c David Catanach 
File 


