
PLAH CF JPERJTIOH FOR THE GRAYBURG ZONE 
UHDEE 

GRAYBURG COOPIKATIVE Alii UNIT AGREEMENT 
EPDI COUSTY. ^En HIXICQ ,. 

To Supervisor, United States Geological Survey 
Roswell, Sew Mexico --• 

'io« cones, Grayburg Unit Association, tbe u n i t Operator 

designated i n the Grayburg Cooper-tive a r . U n i t agreement i n 

£-'ay County, Hew Mexico, and sub i t s f o r t i e approval of the 

O i l nd C's Supervisor a plea of operation as agreed i n accord

ance v i t h Section 3 of said Agreement. The fo l l o w i n g plan of 

operation and nevelopaent i s f o r the present producing :.;>ne 

ref e r r e d to i n the Agreement as the Grayburg Zone snd. t h i s plan 

of operation, ~'het approved by said O i l and Gas Supervisor, 

a h n l l c o n s t i t u t e the f u r t h e r d r i l l i n g and operating o b l i g a t i o n s 

of the Unit Operator under the Agreement as to that sone, 

1. Development to Dates As of February 15, 1344, there 

have be-en d r i l l e d w i t h i n the u n i t srea, fourteen s e l l s on the 

Grayburg O i l Coapany of Sew Mexico Burch "A* lease, inc l u d i n g 

Burch #1 "A", 81 feet north of the South Liae and 15 5 f e e t 

? ©st of the East Line of HW/4 o;? Sec. 19, I ITS., It 50E., which 

was d r i l l e d to a t o t a l depth of f00 f e e t and operations were 

suspended on June 5, 19££. Report of plugging and ab&ndonaent 

d r i l l e d subsequently to t j l "A" Burch are a l l producing o i l w e l l s . 

On the Burch "B* lense there sre nine w e l l s , a l l of s?hieh are 

producing o i l wells. On the Grayburg Seely "A* leese nine w e l l s , 

i n c l u d i n g Keely #1 "A", 402 fe e t S of N Line and £38 feet E of W 

Line of the HE/4 of Sec. f:6, T 17S., R £3E., which was d r i l l e d to 

the t o t a l depth of 500 feet and operations suspended on August 1, 

1925. Report of plugging and abendonaent was approved i n August, 

1355. The eight wells d r i l l e d subsequent to #1 "A" Keely are 

e l i producing o i l wells. Or. the Grayburg Keely "R" lease, f i v e 

s e l l hrv* been d r i l l e d , R 1 1 of which are producing o i l s e l l s . 

On t :-.<? B'estern Production Company Burch "C" lease the-e are 

eieht v e i l s , - I l of which sre producing o i l wells, and on the 

• Qnt^Ti: Production Company Keely "Cn l e t sc there arc eipht wells, 

'11 r.f -hLch are producing o i l w e l l s , however, #2 C end 3 *C" Keely 

ere not included i n the agreement as they arc located outside 

the boundaries of the u n i t area. I n a-Jdition to the aforesaid 

of t h i s well 
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wells there has been d r i l l e d one producing o i l well on the 

Gr-ybur • C l l Company of Sew Mexico Dexter lease. These SO 

o i l wells are producing froa rone 6 to "one 10 i n the Grayburg 

aiid San Andres Limestone formations of Permian 'pe, these zone 

nuaberc r e i n * as designated by the United States Geological 

Survey. The m a j o r i t y of the wells are producing from Zones 9 

sod 10, located approxiaately 275 feet to 3 50 feet below the 

top of the San Andres Liae, Zones #3 snd 10 ere those froa 

which the sost p r o l i f i c production i s obtained una i n t o which 

the ?as i s to be returned. A i l production developed to date 

at a depth of less then 3300 feet below the surface i s that 

r e f e r r e d to i n the Agreement as the Grayburg Zone. 

2- Plan of Development Grcvburc Zone: 

(a) l e l l Spacing; A l l f u t u r e s e l l s s h e l l be d r i l l e d 

i n approxiaately the center of ch 40 acre l e g a l subdivision. 

Provided t h s t upon acceptable showing by Onlt Operator of 

necessary d i s a b i l i t y therefore ba.?ed OR s t r u c t u r a l or producing 

conditions and with approval of the O i l end Cas Supervisor, a 

we l l aay be d r i l l e d at another l o c a t i o n ;.'it,hin a f o r t y acre t r a c t . 

(b) Casing Program; The casing- program s h a l l be such 

as a.pproved by the O i l end Gas Supervisor i n connection with the 

notice of i n t e n t i o n to d r i l l each well t o be d r i l l e d hereunder, 

and a h a l l include a requirement f o r a s t r i n g of essoin? to be set 

immediately above top of the s a l t and casented with 50 sacks of 

cement, preceded by aud nd c i r c u l a t e d to the surface. With 

f u r t h e r provision f o r a production s t r i n ? of casing to be set not 

higher than the base of Zone 6 and cesented with 100 sacks of 

cement, preceded by aud ? vio c i r c u l a t e d to the surface, provided 

that such production s t r i n g aay be set at e lesser depth where 

commercial production should be encountered at suoh lesser depth 

and with approval of the O i l and Gas Supervisor. 

Operator - / r i l l set c? sing i n such & aanner as to properly 

conserve u n i t i z e d substances, to adequately shut o f f any water 

and to expose a l l coataercislly ;j- ,oductive horlsons. 



PLAN OF OPERATION FOR THE QRAYBURG ZONE 
UKDIR 

GR'ZBURG COOPERATIVE AND UNIT AGREEMENT 
EDDY COUKTT. M£B I.-EXICO ^ 

To Supervisor, United States Geological Survey •;: v 

Roswell, Sew Mexico — — 

Sot cones, Grayburg Unit Association, the Unit Operator 

designated i n the Grayburg Cooper:tive and Unit Agreement i n 

Eddy County, Sew Mexico, and subaits f o r the approval of the 

O i l ?nd Gf.s Supervisor a plan of operation as agreed i n accord

ance w i t h Section 3 of said Agreement. The f o l l o w i n g plan of 

operation and nevelopaent I s for the present producing ;::?ne 

re f e r r e d to i n the Agreement e»s the Grayburg Zone snd t h i s plan 

of operation, *heu approved by said O i l and Gas Supervisor, 

s h a l l c o n s t i t u t e the f u r t h e r d r i l l i n g and operating o b l i g a t i o n s 

of the Unit Operator under the Agreement as to that ssone. 

1. Development to Dstet As of February 15, 1344, there 

have been d r i l l e d w i t h i n the u n i t area, fourteen wells on the 

Grayburg O i l Company of Sew Mexico Burch "A" lease, i n c l u d i n g 

Burch #1 "A", Sl feet North of the South Line and 155 fe e t 

?est of tha Eaat Line of tlW/4 of Sec. 19, I 17S., R 50E., which 

wee d r i l l e d to a t o t a l depth of EOO feet and operations were 

suspended on June 5, 19£6. Report of plugging and abandonment 

Auausi- So f*933 

of t h i s w e l l was approved on January ED, 1317'. The IS wells 

d r i l l e d subsequently to #1 "A" Burch are a l l producing o i l w e l l s . 

On the Burch "B" lease there are nine w e l l s , a l l of which are 

producing o i l wells. On the Grayburg Seely "A* lease nine w e l l s , 

i n c l u d i n g Keely #1 "A", 402 f e e t S of N Line end 258 feet E of W 

Line of the NE/4 of S*c. £6, T 17S,, R £3E., which was d r i l l e d t o 

the t o t a l depth of 500 feet and operations suspended on August 1, 

19£S. Report of plugging and abandonment was approved i n August, 

1335. The eight wells d r i l l e d subsequent to #1 "A" Xeely are 

e l l producing o i l w e l l s . On the Grayburg Keely "B" lease, f i v e 

well have been d r i l l e d , a l l of which are producing o i l s e l l s . 

On tlie Western Production Company Burch "C" lease there are 

e i ^ h t wells, of which are producing o i l wells, and on the 

est fir!: Production Coapany Keely *C" lease there are eight wells, 

a i l of ahich are producing o i l w e l l s , however, #£ C and 5 "C" Keely 

ere not included i n the agreeraent as they £re located outside 

the boundaries of the u n i t area. I n a d d i t i o n to the aforesaid 
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wells t'.ere has been d r i l l e d one- producing o i l well on the 

Grrybur.- O i l Coapany of Sew Mexico Dexter lease. These 50 

o i l s e l l s are producing froa Tone 5 to Zc-ne 10 i n the Grayburg 

and San Andres Limestone formations of Persian age, these zone 

nuabers hein? as designated by the United States Geological 

Survey, The majority of the wells are producing from Zones 9 

sad 10, located approximately 275 f e e t to 550 f e e t below the 

top of the San Andres Liae. Zones #3 and 10 are those froa 

which the 20st p r o l i f i c production i s obtained «.nd i n t o which 

the ?as i s to be returned. A l l production developed to date 

at a depth of less than 3300 feet below the surface i s that 

r e f e r r e d to i n the Agreement as the Grayburg Zone. 

~- ?lan of Development Grayburg Zonet 

(a) well Spacing; A l l f u t u r e s e l l s s h a l l be d r i l l e d 

i n approximately the center of each 40 acre l e g a l subdivision. 

Provided th a t upon acceptable showing by Unit Operator of 

necessary d i s a b i l i t y therefore bailed on s t r u c t u r a l or producing 

conditions and with approval of the O i l and Cas Supervisor, a 

w e l l aay be d r i l l e d at another l o c a t i o n s i t h i n a f o r t y acre t r a c t . 

(b) Casing; ProRrsa; The casing program s h a l l be such 

as approved by the O i l and Gas Supervisor i n connection with the 

notice of i n t e n t i o n to d r i l l ecch well t o be d r i l l e d hereunder, 

and s h a l l include a requirement f o r a s t r i n g of casing to be set 

immediately above top of the Celt and cemented with 50 sacks of 

cement, preceded by aud -nd c i r c u l a t e d to the Burf&ce. With 

f u r t h e r provision f o r a production s t r i n g of casing to be set not 

higher than the base of Zone 6 end cesented with 100 sacks of 

cement, preceded by mud mo c i r c u l a t e d to the surface, provided 

that such production s t r i n g say be set at 5 lesser depth where 

eomaercial production should be encountered at such lesser depth 

and with approval of the O i l and Gas Supervisor. 

Operator K i l l set caainn i n such a manner as to properly 

conserve u n i t i z e d substances, to adequately shut o f f any water 

anc to expose a l l eosmercially productive horizons. 
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(c) Proposed T e l l s : Sells s i l l be d r i l l e d i n workmen-

l i k e manner and at a reasonable rate of e x p l o i t a t i o n w i t h the 

i n t e n t i o n of de f i n i n g the l i m i t s of commercial production i n 

the Grayburg Zone at the e a r l i e s t possible date. Unit Operator 

proposes to commence the d r i l l i n g of four -veils during the 

calendar year of 1944, such wells t o bs located aa f o l l o w s i 

Grayburg O i l Company of Hew Mexico #10 *BM Burch to be located 

C NEHW of Sec. 50, T 17$., R 50E., Grayburg O i l Coapany of Sew 

Mexico #4 "B" Keely to be located C HEME of Sec. £6, T 17S., 

R 29E., Eastern Production Coapany #10 BC* Keely to be located 

C SENf? of £ec. 25, T 17S., R 23E., festern Production Company 

#11 *C" Seely to be located C S*HE of Sec. 2Sf T 17S., R 23E. 

Unit Operator may d r i l l such a d d i t i o n a l wells as he sees f i t 

and with the approval of the G i l end Gaa Supervisor. I f any 

well to be d r i l l e d hereunder proves to be a non-coaaercial well 

or dry hole, then i n such event the o b l i g a t i o n to d r i l l subsequent 

wells provided f o r herein during the period covered by t h i s plan 

of development aay be modified wi t h the approval of the O i l and 

Gas Supervisor. 

(d) Operation of Repressuring Project: 

(1) I n j e c t i o n E e l l s : The f o l l o w i n g described wells 

have been selected f o r i n j e c t i o n of gas. Grayburg O i l Coapany 

of New Mexico #5 BB" Burch, C NESW of 3ec. 25, T 1?S., R 20E., 

Grayburg O i l Company of Ke- Me .ico #5 *B" Keely, C SWSW of Sec. £4, 

T 17S., R 23E., Grayburg O i l Coapany of New Mexico #5 " t " Keely, 

C NEHESE of Sec. 24, T 17S., R 23E,, Western Production Company 

#5 nC« Burch, C KWStSE of Sec. 13, T 17S., R 50E., Grayburg O i l 

Company of Sew Mexico #8 "A" Burch, C SESEKW of Sec. 19, T 17S,, 

E 30E. These wells were selected as i n j e c t i o n e l l s f r o a a v a i l -

eble dr.ta r e l a t i n g to bottosa hole pressures, gas-oil r a t i o s 

and producing zones which aay be e f f i c i e n t l y used f o r the i n j e c t i o n 

of gas. Grayburg O i l Company of Re* Mexico #5 "B" Burch with a 

bottom hole pressure of 611 pounds i s located i n the Intermediate 

pressure area and has both zones 9 anc1 10 open, Grayburg O i l 

Coapany of New Mexico #5 *B" Keely " i t h a bottom hole pressure 
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of 523 pounds i s located i n the intermediate pressure area and 

has Zone 3 open, Grayburg O i l Company of Hew Mexico #5 *A* Keely 

with a bottos hole pressure of 547 pounds i s located i n the i n t e r 

mediate pressure area and has Zones 0 and 10 open, «estern Production 

Company #3 "C" Burch wi t h a bottos hole pressure of 337 pounds 

i s located i n the low pressure arec end has Zones 9 end 10 open. 

These wells w i l l be used f o r the f i r s t i n j e c t i o n of gas when 

operations ere commenced on the repressuring prograa. The Gray

burg O i l Coapany of Sew Mexico #8 BA" Burch has else been selected 

f o r an i n j e c t i o n w e l l to be used i f s u f f i c i e n t volume of ges 

i s a vailable and i f Unit Operator f e e l s that i n c l u s i o n of said 

well would be b e n e f i c i a l . Grayburg O i l Coapany of New Mexico 

#8 "A" Burch with s bottom hole pressure of 231 pounds i s located 

i n the lo?/ .reseure area and saong the older wells which have 

been aore nearly depleted than those i n other parts of the f i e l d , 

and has Zones 3 and 10 open. The low pressure are* i s th a t part 

of the f i e l d w i t h a bottom hole pressure of 0 to 400 pounds, 

the intermediate pressure area i a from 400 to 700 pounds snd 

the high pressure area i s that with a bottom hole pressure of 

700 pounds or higher. I t i s f e l t that incoauoh ae the three 

wells i n the western part of the f i e l d i n the intermediate 

pressure area w i l l c o ntribute toward the repressuring of the 

intermediate sone and w i l l increase the formation pressure i n 

t h i s area, at the seme time maintaining the pressure i n the 

high pressure area of the c e n t r a l part of the f i e l d . Thr i n j e c t i o n 

well on the eastern ;~ide of the f i e l d being Western Production 

Company #3 "C" Burch should serve to increase the pressure i n 

t h a t low oressure area. The i n c l u s i o n of Grayburg O i l Coapany 

of %'ew Mexico #3 "A* Burch i n the north eastern part of the f i e l d , 

which i s the low pressure area, w i l l tend to e i t h e r form a gas 

cap exerting a downward pressure and or w i l l tend t o repressure 

the low pressure area, e i t h e r of which should have soae b e n e f i c i a l 

e f f e c t on u l t i m a t e recovery. 

I n order to c o n t r o l the i n j e c t i o n of gas i n t o Zones 9 and 

10, Unit Operator w i l l I n s t a l l tubing and packers i n each i n 

j e c t i o n well i n such a manner tha t gas w i l l be confined to those 
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aoaes below the packer. Packer points w i l l be as f o l l o w s ! 

Grayburg O i l Company of New Mexico #5 "B" Burch, £675 f e e t , 

Grayburg O i l Coapany of Hew Mexico i o "B* Keely, 2800 f e e t , 

Grayhurg O i l Company of Sew Mexico #5 "A" Keely, £946 f e e t , 

Western Production Company #5 *C" Burch, 20 EO f e e t , Grayburg 

O i l Coapany of New Mexico #8 "A* Burch, 232S f e e t . Upon 

i n s t a l l a t i o n of packer, annular space be hi ad tubing w i l l be 

f i l l e d ?ith a gel-substance from the top of the packer back to 

w i t h i n the casing shoe of the production s t r i n g thus e f f e c t i v e l y 

sealing the f o r a a t i o n above tha packer, and annular space w i l l 

then be loaded with o i l on top of the gel and s u f f i c i e n t back 

pressure b u i l t up at surface with tubinp '.©: o closed to assure 

an e f f e c t i v e packer seal. Packer points have been selected so 

as to be i r the hardest possible formation a v a i l a b l e between 

desired producing zones. 

(2) Compressors and Gas Volumes Operator has i n s t a l l e d 

3 coapre.'sors with t o t a l of 330 H.P. and capacity of 1,250,000 

cubic f e e t of gas operating under £0 pound intake pressure and 

300 pound discharge pressure. 

Luring January 1044, on t e s t , gas volume f r o s the f i e l d 

averaged 1,354 MCF with BE averts? production of 1,423 BOPD 

and an fverage g a s - o i l r t t i o of 047 CFG/180. 

Operator proposes to i n j e c t gas i n t o the various wells at 

a aexiaum pressure of 700 pounds which s i l l be s u f f i c i e n t to 

cause f d i f e r e n t i s l i n a l l of the selected i n j e c t i o n s e l l s . 

Gas volume f o r the various wells w i l l be allocated i n accordance 

with t h e i r capacity and a b i l i t y to take the gas and depending 

upon pressure b u i l d up and observed r e s e r v o i r behavior. Dnit 

Operator f e e l s that due to i n t a n g i b l e f a c t o r s involved i n regard 

to capacity of i n j e c t i o n wells -nd r e l a t e d r e s e r v o i r , volume 

should be regulated i n t h i s manner u n t i l some r e s u l t s are 

observed. 

(3) Production; Unit Operator w i l l produce the wells 

i n such a manner as t o e f f i c i e n t l y and economically obtain the 
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the maximum recovery. Top allowable wells with a ga s - o i l r a t i o 

i n excess of 2,500 snd marginal wells with r a t i o s i n excess of 

5,500 w i l l be shut i n , the o i l production adjusted to reduce 

the r a t i o , or remedial work w i l l be performed. I t i s intended 

that average o v e r a l l g a s - o i l r a t i o of not to exceed 2,000 

w i l l be maintained i n the f i e l d so as to conserve gas and 

re s e r v o i r energy. 

As long as present top Llowable i s 48 barrels per day, 

or raore, Unit Operator w i l l f o r f e i t allowable normally 

a l l o c a t e d to the i n j e c t i o n wells. However, i f present top 

allowable of 43 barrels of o i l per day i s decreased to a lesser 

f i g u r e , t h i s plan say be modified with the approval of the 

O i l and Gas Supervisor, so es to allow operator to r e a l l o c a t e 

to various other wells on the sane basic lease, the production 

which would normally be allowed the various i n j e c t i o n w e l l s . 

(4) Regulations? D r i l l i n g and producing operations 

hereunder s h a l l be conducted i n conformance w i t h applicable 

Federal end State laws and r e g u l a t i o n s . The a l l o c a t i o n of 

production normally allowed i n j e c t i o n wells to other wells on 

the same basic lease, as provided i n Section 3 hereof, s h a l l 

be subject to the p r i o r approval of the Me5? Mexico O i l Conservation 

Commission. 

(5) Engineering Data; Operator w i l l t r he such t e s t s 

as i s necessary to determine at a l l times the condition of 

the r e s e r v o i r pressure, gas - o i l r . t i o , p r o d u c t i v i t y and condition 

of producing wells, and to accomplish t h i s , f i e l d wide pas-oil 

r e t i o snd bottoa hole pressure t e s t s w i l l he taken at i n t e r v a l s 

of at lea s t every three months, w i t h appropriate records of a l l 

such t e s t s and information kept up to date at a l l times and 

avai l a b l e to the O i l and Gas Supervisor r t any time. I n 

event of excessive gas through-put at any time, i n d i v i d u a l 

g a s - o i l r a t i o s w i l l be taken immediately and c o r r e c t i v e steps 

performed. 
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5. M o d i f i c a t i o n of Plan; This plan nay be modified 

from time to time by the Unit Operator with the approval of 

The O i l and Gas Supervisor to meet changed conditions or to 

take advantage of information obtained f r o a d r i l l i n g of eny 

said wells which might make the l o c a t i o n of any subsequent 

w e l l to be d r i l l e d hereunder unreasonable and to aeet changed 

conditions which aay develop i n the operation of the repressur

ing program. This plan of operation to remain i n e f f e c t to 

December 51, 1944, p r i o r to which date Unit Operator s h a l l 

submit f o r the approval of the O i l ana Gas Supervisor a new 

plan of operation or appropriate m o d i f i c a t i o n or amendment of 

t h i s plan, f o r the calendar year of 1945. 

Respectfully submitted, 

GRAYBURG UBIT ASSOCIATION 

O i l and Gas Supervisor 
Roswell, New Mexico 


